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ȼȼȿȾȿɇɂȿ 

 

ȼ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ, ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɫɨɛɥɸɞɟɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɜ ɨɛɥɚɫɬɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɡɞɚɧɢɟ 

ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɟɟ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɨɞɟɣɫɬɜɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɞɨɛɪɨɜɨɥɶɧɵɯ ɩɨɠɚɪɧɵɯ, ɩɪɢɜɥɟɱɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɢ ɨɤɚɡɚɧɢɟ ɭɫɥɭɝ ɜ ɨɛɥɚɫɬɢ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɢɟ ɨɫɨɛɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɬɚɤ ɞɚɥɟɟ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ ɩɨɠɚɪɧɨɝɨ ɞɟɩɨ ɧɚ 4 ɚɜɬɨɦɚɲɢɧɵ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɋɭɡɭɧɫɤɨɝɨ ɧɟɮɬɹɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ. Ɂɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɨɛɨɪɭɞɭɸɬɫɹ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɟɞɟɪɚɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ 

ɪɹɞɨɦ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ.  ɋɨɝɥɚɫɧɨ [40] ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨɠɚɪɧɨɣ 

ɨɯɪɚɧɵ ɢ ɩɨɠɚɪɧɵɟ ɞɟɩɨ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ ɫ 

ɫɭɦɦɚɪɧɵɦ ɨɛɴɟɦɨɦ ɡɞɚɧɢɣ ɤɚɬɟɝɨɪɢɣ Ⱥ ɢ Ȼ ɩɨ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ 

ɨɩɚɫɧɨɫɬɢ ɢ ɩɨɦɟɳɟɧɢɣ ɤɚɬɟɝɨɪɢɣ Ⱥ, Ȼ ɢ ȼ1 ɩɨ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ 

ɨɩɚɫɧɨɫɬɢ ɜ ɫɨɫɬɚɜɟ ɡɞɚɧɢɣ ɤɚɬɟɝɨɪɢɢ ȼ ɩɨ ɩɨɠɚɪɧɨɣ ɢ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ 

ɨɩɚɫɧɨɫɬɢ ɛɨɥɟɟ 100 ɬɵɫɹɱ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɨɜ ɢ (ɢɥɢ) ɫ ɟɞɢɧɨɜɪɟɦɟɧɧɨ 

ɨɛɪɚɳɚɸɳɢɦɢɫɹ ɜ ɧɚɪɭɠɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ ɩɨɠɚɪɨɨɩɚɫɧɵɦɢ, 

ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɵɦɢ ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɫɪɟɞɚɦɢ ɦɚɫɫɨɣ 

ɛɨɥɟɟ 100 ɬɵɫɹɱ ɬɨɧɧ. ɑɢɫɥɨɜɵɟ ɡɧɚɱɟɧɢɹ ɨɛɴɟɦɚ ɡɞɚɧɢɣ, ɩɨɦɟɳɟɧɢɣ ɢ ɦɚɫɫɵ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟɞ ɫɭɦɦɢɪɭɸɬɫɹ, ɩɪɢ ɷɬɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ 

ɫɨɡɞɚɸɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ ɫ ɫɭɦɦɚɪɧɵɦ ɱɢɫɥɨɜɵɦ ɡɧɚɱɟɧɢɟɦ 

ɛɨɥɟɟ 100 ɬɵɫɹɱ. 

ɋɨɝɥɚɫɧɨ  [1] ɧɚ ɧɚɪɭɠɧɵɯ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɯ ɭɫɬɚɧɨɜɤɚɯ  

ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɠɚɪɨɬɭɲɟɧɢɟ ɨɬ ɜɨɞɨɩɪɨɜɨɞɚ 

ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɡ ɩɨɠɚɪɧɵɯ ɝɢɞɪɚɧɬɨɜ ɢ ɩɟɪɟɞɜɢɠɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 
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ɋɨɝɥɚɫɧɨ [30] ɞɥɹ ɧɚɡɟɦɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɨɛɴɟɦɨɦ ɦɟɧɟɟ 5000 

ɤɭɛ.ɦ, ɩɪɨɞɭɤɬɨɜɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ, ɪɚɡɦɟɳɚɟɦɵɯ ɧɚ ɩɥɨɳɚɞɤɚɯ, 

ɫɥɢɜɨɧɚɥɢɜɧɵɯ ɷɫɬɚɤɚɞ ɫɥɟɞɭɟɬ, ɤɚɤ ɦɢɧɢɦɭɦ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɬɭɲɟɧɢɟ 

ɩɨɠɚɪɚ ɩɟɪɟɞɜɢɠɧɨɣ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɨɣ. ɉɨɞɚɱɚ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɧɚɡɟɦɧɵɯ 

ɪɟɡɟɪɜɭɚɪɨɜ ɨɛɴɟɦɨɦ ɦɟɧɟɟ 5000 ɤɭɛ.ɦ, ɚ ɬɚɤɠɟ ɩɨɞɡɟɦɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ 

ɨɛɴɟɦɨɦ ɛɨɥɟɟ 400 ɤɭɛ.ɦ ɬɚɤ ɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɟɪɟɞɜɢɠɧɨɣ ɩɨɠɚɪɧɨɣ 

ɬɟɯɧɢɤɨɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɠɚɪɧɨɝɨ ɞɟɩɨ 

ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɢ ɨɛɹɡɚɬɟɥɶɧɵɦ. 

ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɨɬɧɨɲɟɧɢɢ ɭɱɚɫɬɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɬɧɨɫɢɬɫɹ ɤ 

Ɍɚɣɦɵɪɫɤɨɦɭ (Ⱦɨɥɝɚɧɨ-ɇɟɧɟɰɤɨɦɭ) ɦɭɧɢɰɢɩɚɥɶɧɨɦɭ ɪɚɣɨɧɭ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 

ɤɪɚɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞɱɢɧɟɧɧɨɣ ɚɞɦɢɧɢɫɬɪɚɰɢɢ ɝ. Ⱦɭɞɢɧɤɚ. Ȼɥɢɠɚɣɲɢɦɢ 

ɤɪɭɩɧɵɦɢ ɧɚɫɟɥɟɧɧɵɦɢ ɩɭɧɤɬɚɦɢ ɹɜɥɹɸɬɫɹ ɝ. ɂɝɚɪɤɚ (ɜ 175 ɤɦ ɤ ɸɝɨ-ɜɨɫɬɨɤɭ 

ɧɚ ɩɪɚɜɨɦ ɛɟɪɟɝɭ ɪ. ȿɧɢɫɟɣ) ɢ ɝ. Ⱦɭɞɢɧɤɚ (ɜ 155 ɤɦ ɤ ɫɟɜɟɪɨ-ɜɨɫɬɨɤɭ, ɧɚ ɩɪɚɜɨɦ 

ɛɟɪɟɝɭ ɪ. ȿɧɢɫɟɣ). Ȼɥɢɠɚɣɲɚɹ ɦɟɬɟɨɫɬɚɧɰɢɹ ɤ ɪɚɣɨɧɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 

ɉɨɬɚɩɨɜɨ. ɉɨ ɧɚɥɢɱɢɸ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɬɟɪɪɢɬɨɪɢɹ ɢɡɵɫɤɚɧɢɣ 

ɨɬɧɨɫɢɬɫɹ ɤ ɪɚɣɨɧɭ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ ɦɨɳɧɨɫɬɶɸ ɞɨ 250 ɦ. ɉɨ ɯɚɪɚɤɬɟɪɭ 

ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɪɚɣɨɧ ɨɬɧɨɫɢɬɫɹ ɤ ɡɨɧɟ ɬɭɧɞɪɵ ɢ ɥɟɫɨɬɭɧɞɪɵ. 
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1. Ⱥɪɯɢɬɟɤɬɭɪɧɚɹ ɱɚɫɬɶ 

 

1.1 Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɨɬɧɨɲɟɧɢɢ ɩɥɨɳɚɞɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɠɚɪɧɨɝɨ 

ɞɟɩɨ ɨɬɧɨɫɢɬɫɹ ɤ Ɍɚɣɦɵɪɫɤɨɦɭ (Ⱦɨɥɝɚɧɨ-ɇɟɧɟɰɤɨɦɭ) ɦɭɧɢɰɢɩɚɥɶɧɨɦɭ ɪɚɣɨɧɭ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞɱɢɧɟɧɧɨɣ ɚɞɦɢɧɢɫɬɪɚɰɢɢ ɝ. Ⱦɭɞɢɧɤɚ. 

ɉɨ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɫɨɝɥɚɫɧɨ [32] ɤɥɢɦɚɬɨɥɨɝɢɹ ɩɥɨɳɚɞɤɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɩɨɞɪɚɣɨɧɟ I Ȼ. Ɂɢɦɚ ɫɭɪɨɜɚɹ, 

ɯɨɥɨɞɧɚɹ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɫ ɫɢɥɶɧɵɦɢ ɜɟɬɪɚɦɢ ɢ ɦɟɬɟɥɹɦɢ. Ɉɧɚ ɧɚɱɢɧɚɟɬɫɹ 

ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ ɫɟɧɬɹɛɪɹ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ 8-9 ɦɟɫɹɰɟɜ. Ʌɟɬɨ ɤɨɪɨɬɤɨɟ 

ɬɟɩɥɨɟ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ ɦɢɧɭɫ 9,2 ɞɨ ɦɢɧɭɫ 

10°ɋ. 

Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ ɦɢɧɭɫ 55,5°ɋ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ – 244 ɞɧɹ. 

Ʉɥɢɦɚɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ: 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

0,92 – ɦɢɧɭɫ 49°ɋ; 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

0,98 – ɦɢɧɭɫ 50°ɋ; 

- ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɞɥɹ VI ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ – 3 ɤɉɚ; 

- ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ IV ɜɟɬɪɨɜɨɝɨ ɪɚɣɨɧɚ – 

0,48 ɤɉɚ; 

- ɡɨɧɚ ɜɥɚɠɧɨɫɬɢ – 2 (ɧɨɪɦɚɥɶɧɚɹ). 

ɉɨ ɧɚɥɢɱɢɸ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɬɟɪɪɢɬɨɪɢɹ ɢɡɵɫɤɚɧɢɣ ɨɬɧɨɫɢɬɫɹ 

ɤ ɪɚɣɨɧɭ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ ɦɨɳɧɨɫɬɶɸ ɞɨ 250 ɦ. 

Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɢɫɫɥɟɞɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɨɫɚɞɨɱɧɵɦɢ 

ɩɨɪɨɞɚɦɢ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɦɟɥɚ (ɦɟɡɨɡɨɣ) ɢ ɱɟɬɜɟɪɬɢɱɧɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ 

(ɤɚɣɧɨɡɨɣ). 
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ɉɨ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɣɨɧɢɪɨɜɚɧɢɸ ɪɚɣɨɧ ɢɡɵɫɤɚɧɢɣ ɩɪɢɭɪɨɱɟɧ ɤ 

ɨɛɥɚɫɬɢ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɣ ɜɨɞɨɧɚɩɨɪɧɨɣ ɫɢɫɬɟɦɵ. ȼ ɢɫɫɥɟɞɭɟɦɨɦ ɪɚɣɨɧɟ 

ɜɵɞɟɥɹɸɬɫɹ ɞɜɚ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɚ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɫɜɨɢɦ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɦ ɢ ɝɢɞɪɨɝɟɨɯɢɦɢɱɟɫɤɢɦ ɨɫɨɛɟɧɧɨɫɬɹɦ. 

ɇɢɠɧɢɣ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ, 

ɩɪɢɭɪɨɱɟɧɧɵɟ ɤ ɦɟɡɨɡɨɣɫɤɢɦ ɨɬɥɨɠɟɧɢɹɦ. ȼɟɪɯɧɢɣ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɣ 

ɤɨɦɩɥɟɤɫ ɩɪɢɭɪɨɱɟɧ ɤ ɤɚɣɧɨɡɨɣɫɤɢɦ ɨɬɥɨɠɟɧɢɹɦ. 

ɍɪɨɜɟɧɶ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɡɚɜɢɫɢɬ ɨɬ ɦɟɪɡɥɨɬɧɵɯ ɭɫɥɨɜɢɣ ɢ ɜɪɟɦɟɧɢ ɝɨɞɚ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɥɟɬɧɟ-ɨɫɟɧɧɢɟ 

ɦɟɫɹɰɵ, ɢ ɫɨɫɬɚɜɥɹɟɬ 0,1- 0,5 ɦ. 

ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɧɚ ɭɱɚɫɬɤɟ ɢɡɵɫɤɚɧɢɣ ɧɟ ɜɫɬɪɟɱɟɧɵ. 

ɇɚ ɩɟɪɢɨɞ ɢɡɵɫɤɚɧɢɣ ɝɪɭɧɬɵ ɩɨ ɬɪɚɫɫɚɦ ɢ ɩɥɨɳɚɞɤɟ ɧɚɯɨɞɢɥɢɫɶ ɜ 

ɦɟɪɡɥɨɦ ɫɨɫɬɨɹɧɢɢ. Ɉɞɧɚɤɨ ɜ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ ɩɥɨɳɚɞɤɢ ɛɵɥɢ ɜɫɬɪɟɱɟɧɵ 

ɥɢɧɡɵ ɬɚɥɵɯ ɝɪɭɧɬɨɜ. 

ȼ ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɫɬɪɨɟɧɢɢ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ 4 ɢɧɠɟɧɟɪɧɨ- 

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɚ: 

- ɂȽɗ 1 – ɧɚɫɵɩɧɨɣ ɝɪɭɧɬ, ɦɨɳɧɨɫɬɶ 4,11ɦ; 

- ɂȽɗ 2 – ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ, ɦɨɳɧɨɫɬɶ 1,26ɦ; 

- ɂȽɗ 3 – ɫɭɝɥɢɧɨɤ ɩɥɚɫɬɢɱɧɨɦɟɪɡɥɵɣ ɫ ɥɢɧɡɚɦɢ ɥɶɞɚ, ɦɨɳɧɨɫɬɶ 7,63ɦ; 

- ɂȽɗ 4 – ɫɭɩɟɫɶ ɬɜɟɪɞɨɦɟɪɡɥɚɹ ɧɟ ɡɚɫɨɥɟɧɧɚɹ, ɦɨɳɧɨɫɬɶ 3,78ɦ. 

ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɪɚɡɞɟɥɟ 3, ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɜɵɲɟɧɚɡɜɚɧɧɨɝɨ 

ɪɚɡɞɟɥɚ. 

 

1.2 Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɪɟɲɟɧɢɹ 

 

Ɂɞɚɧɢɟ ɩɨɠɚɪɧɨɝɨ ɞɟɩɨ ɝɚɛɚɪɢɬɚɦɢ ɜ ɩɥɚɧɟ 18ɯ60 ɦ. ɢ ɜɵɫɨɬɨɣ 8,8 ɦ. 

ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɪɚɡɞɟɥɟɧɨ ɧɚ ɞɜɟ ɱɚɫɬɢ: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 18ɯ42 ɦ. ɢ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ 18ɯ18 ɦ. 
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Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɚɹ 2-ɯɷɬɚɠɧɚɹ ɱɚɫɬɶ, ɨɬɞɟɥɟɧɚ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɱɚɫɬɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɩɟɪɟɝɨɪɨɞɤɨɣ 1- ɝɨ ɬɢɩɚ (EI45). 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɱɚɫɬɶ ɧɚ 4 ɚɜɬɨɦɨɛɢɥɹ, ɨɞɧɨ ɦɟɫɬɨ ɞɥɹ ɦɨɣɤɢ ɢ ɨɞɧɨ 

ɦɟɫɬɨ ɞɥɹ ɪɟɦɨɧɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɞɫɨɛɧɵɟ ɩɨɦɟɳɟɧɢɹ ɪɟɦɨɧɬɧɨɝɨ ɢ 

ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ.  

ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɦɟɳɟɧɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜ ɡɞɚɧɢɢ ɩɨɠɚɪɧɨɝɨ ɞɟɩɨ, 

ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.1. 

 

Ɍɚɛɥɢɰɚ 1.1 – ɗɤɫɩɥɢɤɚɰɢɹ ɩɨɦɟɳɟɧɢɣ 

№ ɩɨɦɟɳ. ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɥɨɳɚɞɶ Ʉɚɬ. 

ɩɨɦɟɳ. 

1 ɉɨɫɬ ɦɨɣɤɢ 75,5 ȼ1 

2 ɗɥɟɤɬɪɨɳɢɬɨɜɚɹ 19,8 ȼ4 

3 ȼɨɡɞɭɯɨɧɚɩɨɥɧɢɬɟɥɶɧɵɣ ɩɭɧɤɬ 19,4 Ⱦ 

4 ɉɨɦɟɳɟɧɢɟ ɯɪɚɧɟɧɢɹ ɋɂɁɈȾ 19,4 ȼ4 

5 ɉɨɦɟɳɟɧɢɟ ɞɥɹ ɦɨɣɤɢ ɪɭɤɚɜɨɜ 18,8 ȼ3 

6 ɋɤɥɚɞ ɜɟɳɢɦɭɳɟɫɬɜɚ 27,5 ȼ3 

7 ɋɚɧɭɡɟɥ 4,2  

8 Ʌɟɫɬɧɢɱɧɚɹ ɤɥɟɬɤɚ 18,6  

9 Ƚɚɪɚɠ ɫɬɨɹɧɤɚ ɫ ɩɨɫɬɨɦ ɬɟɯɨɛɫɥɭɠ. 455,1 ȼ1 

10 Ɇɚɫɬɟɪɫɤɚɹ 25,3 Ⱦ 

11 Ʉɥɚɞɨɜɚɹ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɡɚɩɱɚɫɬɟɣ 13,1 ȼ3 

12 ɋɤɥɚɞ ɩɨɠɚɪ.ɢ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɯɨɡɢɧɜɟɧɬɚɪɹ 

18 ȼ4 

13 ɋɤɥɚɞ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ 13,1 Ⱦ 

14 ɉɨɦɟɳɟɧɢɟ ɪɟɦɨɧɬɚ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɹ ɪɭɤɚɜɨɜ 23 ȼ3 

15 Ʉɨɦɧɚɬɚ ɦɨɣɤɢ ɢ ɫɭɲɤɢ ɫɩɟɰɨɞɟɠɞɵ 13,7  

16 Ɍɟɩɥɨɜɨɣ ɩɭɧɤɬ 19,1 Ⱦ 

17 Ⱦɢɫɩɟɬɱɟɪɫɤɚɹ 15,5  

18 Ⱥɩɩɚɪɚɬɧɚɹ 9 ȼ4 

19 Ʉɨɦɧɚɬɚ ɨɬɞɵɯɚ ɞɢɫɩɟɬɱɟɪɚ 8,2  

20 Ʉɨɪɢɞɨɪ 41,3  

21 Ʉɚɛɢɧɟɬ ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ ɪɚɡɝɪɭɡɤɢ 20  

22 Ɍɚɦɛɭɪ 9  
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ɨɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

23 Ɍɚɦɛɭɪ 9,0  

24 Ƚɚɪɞɟɪɨɛ ɭɥɢɱɧɨɣ ɨɞɟɠɞɵ ɢ ɫɩɟɰɨɞɟɠɞɵ 100,7  

25 ɋɚɧɭɡɟɥ ɢ ɩɨɦɟɳɟɧɢɟ ɦɨɩ 4,5  

26 ɋɚɧɭɡɟɥ ɩɪɢ ɝɚɪɞɟɪɨɛɧɨɣ 2,9  

27 ɉɪɟɞɞɭɲɟɜɚɹ 3,6  

28 Ⱦɭɲɟɜɚɹ 9,8  

29 Ʉɥɚɞɨɜɚɹ ɫɩɟɰɨɞɟɠɞɵ 3,7 ȼ3 
30 Ʉɚɛɢɧɟɬ ɧɚɱɚɥɶɧɢɤɚ ɱɚɫɬɢ 14,0  

31 Ʉɚɧɰɟɥɹɪɢɹ (ɩɪɢɟɦɧɚɹ) 9,8  

32 Ʉɨɦɧɚɬɚ ɨɬɞɵɯɚ 11,9  

33 Ⱦɭɲɟɜɚɹ 1,8  

34 ɋɚɭɧɚ 6,8  

35 Ʉɚɛɢɧɟɬ ɡɚɦ.ɧɚɱɚɥɶɧɢɤɚ ɱɚɫɬɢ 15,9  

36 Ʉɚɛɢɧɟɬ ɫɬɚɪɲɢɧɵ ɱɚɫɬɢ (ɤɨɦɟɧɞɚɧɬɚ) ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 

ɫɤɥɚɞɨɦ ɜɟɳɢɦɭɳɟɫɬɜɚ 

23,7  

37 Ʉɚɛɢɧɟɬ ɧɚɱɚɥɶɧɢɤɚ ɞɟɠɭɪɧɨɣ ɫɦɟɧɵ ɢ ɫɬɚɪɲɟɝɨ ɜɨɞɢɬɟɥɹ 15,7  

38 Ʉɚɛɢɧɟɬ ɦɚɫɬɟɪɚ ȽɗȾɋ 14,8  

39 ɍɱɟɛɧɵɣ ɤɥɚɫɫ 37,1  

40 Ʉɨɪɢɞɨɪ 48,3  

41 ɋɚɧɭɡɟɥ 3,6  

42 Ʉɨɦɧɚɬɚ ɪɚɡɨɝɪɟɜɚ ɢ ɩɪɢɟɦɚ ɩɢɳɢ 28,8  

43 Ʉɚɛɢɧɚ ɞɥɹ ɫɩɭɫɤɚ 4,3  

44 ɉɨɦɟɳɟɧɢɟ ɞɥɹ ɨɬɞɵɯɚ ɞɟɠɭɪɧɨɣ ɫɦɟɧɵ 78,7  

45 ɋɩɨɪɬɢɜɧɵɣ ɡɚɥ 40,6  

46 ȼɟɧɬɤɚɦɟɪɚ 41,6 Ⱦ 
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1.3 Ɉɛɳɢɟ ɞɚɧɧɵɟ 

 

Ɂɚ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɨɬɦɟɬɤɭ 0,000 ɩɪɢɧɹɬ ɭɪɨɜɟɧɶ ɜɟɪɯɚ ɩɨɤɪɵɬɢɹ ɩɨɥɚ 

ɝɨɪɚɠɚ ɫɬɨɹɧɤɢ ɫ ɩɨɫɬɨɦ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

ɍɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ 2 ɩɨ Ɍɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ.  

ɋɬɟɩɟɧɶ ɨɝɧɟɫɬɨɣɤɨɫɬɢ 2. 

Ʉɥɚɫɫ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɋɈ (ɞɥɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɱɚɫɬɢ). 

Ʉɥɚɫɫ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ Ɏ4.4 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɞɚɧɢɹ: ɤɚɪɤɚɫ ɦɟɬɚɥɥɢɱɟɫɤɢɣ 

ɩɨɤɪɵɜɚɟɬɫɹ ɨɝɧɟɡɚɳɢɬɧɨɣ ɤɪɚɫɤɨɣ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɩɪɟɞɟɥɚ ɨɝɧɟɫɬɨɣɤɨɫɬɢ R90. 

ɋɪɨɤ ɫɥɭɠɛɵ ɤɪɚɫɤɢ 25 ɥɟɬ.  

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ ɨɞɧɨɷɬɚɠɧɚɹ. 

Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ ɞɜɭɯɷɬɚɠɧɚɹ. 

ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɢ ɤɪɨɜɥɹ - ɩɚɧɟɥɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɪɟɯɫɥɨɣɧɵɟ ɫ 

ɭɬɢɩɥɢɬɟɥɟɦ ɢɡ ɦɢɧɜɚɬɵ ɧɚ ɛɚɡɚɥɶɬɨɜɨɣ ɨɫɧɨɜɟ ɩɨ Ɍɍ 5284-048-00110473-2001 

ɢ Ɍɍ 5284-050-00110473-2001 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɇɚɪɭɠɧɚɹ ɢ ɜɧɭɬɪɟɧɧɹɹ ɨɛɲɢɜɤɚ 

ɩɚɧɟɥɟɣ - ɨɰɢɧɤɨɜɚɧɧɵɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ. 

ɉɟɪɟɤɪɵɬɢɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ: ɛɚɥɤɢ ɢ ɩɪɨɝɨɧɵ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɟɪɟɤɪɵɜɚɸɬɫɹ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɦ ɧɚɫɬɢɥɨɦ, ɫ ɞɜɭɯ ɫɬɨɪɨɧ 

ɨɛɲɢɜɚɸɬɫɹ ɝɢɩɫɨɤɚɪɬɨɧɧɵɦɢ ɥɢɫɬɚɦɢ (ȽɄɅɈ ɢ ȽɄɅȼɈ), ɭɬɟɩɥɢɬɟɥɶ ɢɡ 

ɦɢɧɜɚɬɵ ɧɚ ɛɚɡɚɥɶɬɨɜɨɣ ɨɫɧɨɜɟ. 

ɉɟɪɟɝɨɪɨɞɤɢ ɢɡ ɝɢɩɫɨɤɚɪɬɨɧɧɵɯ ɥɢɫɬɨɜ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɚɪɤɚɫɟ, 

ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɡ ɫɟɪɢɢ 1.031.9-2.07. 

Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɧɚ 

ɩɨɪɬɥɚɧɞɰɟɦɟɧɬɟ ɩɨ [3]. Ʉɥɚɫɫ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ ɛɟɬɨɧɧɵɯ ɢ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟ ɧɢɠɟ ȼ30. 

Ɇɚɪɤɚ ɛɟɬɨɧɚ ɩɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɪɢɧɹɬɚ ɧɟ ɧɢɠɟ W8. Ɇɚɪɤɚ 

ɛɟɬɨɧɚ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɩɪɢɧɹɬɚ  ɧɟ ɧɢɠɟ F300. ȼ ɤɚɱɟɫɬɜɟ ɧɟɧɚɩɪɹɝɚɟɦɨɣ 



17 

 

ɩɪɨɞɨɥɶɧɨɣ ɢ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ   ɩɪɢɦɟɧɟɧɚ 

ɫɬɟɪɠɧɟɜɚɹ ɚɪɦɚɬɭɪɚ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɤɥɚɫɫɚ Ⱥ-III (A400) ɩɨ [4] ɦɚɪɤɚ 

ɫɬɚɥɢ ɋɬ3ɫɩ. 

 ȼɫɟ ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɜɟɫɬɢɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ.  

Ɉɤɨɧɧɵɟ ɛɥɨɤɢ ɩɨ ɢɡ ɩɨɥɢɜɢɧɢɥɯɥɨɪɢɞɧɵɯ ɩɪɨɮɢɥɟɣ ɞɨɥɠɧɵ ɛɵɬɶ 

ɦɨɪɨɡɨɫɬɨɣɤɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫ ɩɨɜɨɪɨɬɧɨ-ɨɬɤɢɞɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ. 

ȼ ɤɚɠɞɨɦ ɤɨɦɩɥɟɤɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɦɨɫɤɢɬɧɚɹ ɫɟɬɤɚ. Ɍɪɨɣɧɨɟ 

ɨɫɬɟɤɥɟɧɢɟ. 

ȼɫɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɞɜɟɪɢ ɩɪɢɧɹɬɵ ɩɨ ɫɟɪɢɢ 1.036.2-3.02 ɢɦɟɸɬ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɫɚɦɨɡɚɤɪɵɜɚɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɹ ɜ ɩɪɢɬɜɨɪɚɯ. ȼɫɟ ɞɜɟɪɢ ɜ 

ɩɨɦɟɳɟɧɢɢ (ɝɚɪɚɠ ɫɬɨɹɧɤɚ) ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ EI30. 

ɒɤɚɮɵ ɜ ɝɚɪɞɟɪɨɛɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 400*500 ɩɨ ɫɟɪɢɢ 1.479.2-2. 

ȼ ɥɟɫɬɧɢɱɧɨɣ ɤɥɟɬɤɟ ɜɧɭɬɪɟɧɧɢɟ ɫɬɟɧɵ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɫ ɩɪɟɞɟɥɨɦ 

ɨɝɧɟɫɬɨɣɤɨɫɬɢ REI90 ɫ ɡɚɩɨɥɧɟɧɢɟ ɦɢɧɟɪɚɥɨɜɚɬɧɨɣ ɩɥɢɬɨɣ. Ɇɚɪɲɢ, ɫɬɨɣɤɢ 

ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɫ ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ R60. ɋɬɚɥɶɧɵɟ ɤɨɫɨɭɪɵ, ɩɥɨɳɚɞɤɢ 

ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ, ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ ɲɜɟɥɥɟɪɨɜ ɨɛɥɢɰɨɜɵɜɚɸɬɫɹ ɰɟɦɟɧɬɧɨ-

ɫɬɪɭɠɟɱɧɵɦɢ ɩɥɢɬɚɦɢ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɦɢɧɟɪɚɥɨɜɚɬɧɨɣ ɩɥɢɬɨɣ. ɋɬɭɩɟɧɢ 

ɨɛɥɢɰɨɜɵɜɚɸɬɫɹ ɰɟɦɟɧɬɧɨ-ɫɬɪɭɠɟɱɧɵɦɢ ɩɥɢɬɚɦɢ. Ƚɨɥɨɜɤɢ ɛɨɥɬɨɜ 

ɡɚɳɢɳɚɸɬɫɹ ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɦ ɩɨɤɪɵɬɢɟɦ ɤɪɚɫɤɨɣ ɉɅȺɆɄɈɊ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɜɫɟ ɩɟɪɟɝɨɪɨɞɤɢ ɦɟɠɞɭ ɩɨɦɟɳɟɧɢɹɦɢ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɫɨ ɫɬɟɩɟɧɶɸ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ȼ45, ɤɪɨɦɟ ɩɨɦɟɳɟɧɢɹ 

ɜɟɧɬɤɚɦɟɪɵ. 

ȼ ɩɨɦɟɳɟɧɢɢ ɤɥɚɞɨɜɨɣ ɫɩɟɰɨɞɟɠɞɵ 9, ɩɟɪɟɝɨɪɨɞɤɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫ 

ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɩɟɪɟɝɨɪɨɞɤɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫ ɩɪɟɞɟɥɨɦ 

ɨɝɧɟɫɬɨɣɤɨɫɬɢ REI 45. ɉɟɪɟɤɪɵɬɢɟ – ɫ ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ REI 45, ɞɜɟɪɶ ɫ 

ɩɪɟɞɟɥɨɦ ɨɝɧɟɫɬɨɣɤɨɫɬɢ EI30. 

Ɋɟɲɟɧɢɹ ɩɨ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɟ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ:  
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ɉɨɥɵ: ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɩɥɢɬɵ, ɩɨɤɪɵɜɚɸɬɫɹ ɬɨɩɩɢɧɝɨɦ 

(ɨɛɟɫɩɵɥɢɜɚɸɳɢɣ ɫɨɫɬɚɜ). 

ɋɬɟɧɵ: ɲɬɭɤɚɬɭɪɤɚ, ɡɚɬɢɪɤɚ, ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ ȽɈɋɌ 

52020-2003 (ɚɤɪɢɥɨɜɨɣ). 

ɉɨɬɨɥɤɢ: ɡɚɬɢɪɤɚ, ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ [6]. 

ɉɨɫɬ ɚɜɬɨɦɨɣɤɢ:  

 ɉɨɥ - ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ ɩɨ [5] ɧɚ ɰɟɦ. ɩɟɫɱ. ɪ-ɪɟ Ɇ150;  

 ɋɬɟɧɵ -ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ ɩɨ [5] ɧɚ ɰɟɦ. ɩɟɫɱ. ɪ-ɪɟ Ɇ150 ɧɚ ɜɫɸ 

ɜɵɫɨɬɭ ɩɨɦɟɳɟɧɢɹ;  

ɉɨɬɨɥɨɤ - ɡɚɬɢɪɤɚ, ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ ȽɈɋɌ [6]; 

ɋɚɭɡɥɵ, ɞɭɲɟɜɵɟ, ɤɨɦɧɚɬɵ ɭɛɨɪɨɱɧɨɝɨ ɢɧɜɟɧɬɚɪɹ, ɤɨɦɧɚɬɚ ɪɚɡɨɝɪɟɜɚ 

ɩɢɳɢ, ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɫɭɲɤɢ ɢ ɦɨɣɤɢ ɫɩɟɰɨɞɟɠɞɵ, ɩɨɫɬ ȽȾɁɋ, ɩɨɦɟɳɟɧɢɟ ɞɥɹ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɪɭɤɚɜɨɜ:  

ɉɨɥ - ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ ɩɨ [5], ɜ ɫɨɫɬɚɜɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɥɚ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ  ɨɛɦɚɡɨɱɧɚɹ ɝɢɞɪɨɢɡɨɥɹɰɢɹ; 

ɋɬɟɧɵ - ɡɚɬɢɪɤɚ, ɲɬɭɤɚɬɭɪɤɚ, ɝɪɭɧɬɨɜɤɚ ɢ ɲɩɚɬɥɟɜɤɚ, ɨɤɪɚɫɤɚ 

ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ ȽɈɋɌ [5], ɤɟɪɚɦɢɱɟɫɤɚɹ ɩɥɢɬɤɚ [5] ɧɚ ɜɵɫɨɬɭ 2,1 ɦ; 

ɉɨɬɨɥɨɤ - ɡɚɬɢɪɤɚ, ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ [6]. 

Ʌɟɫɬɧɢɱɧɵɟ ɤɥɟɬɤɢ, ɤɨɪɢɞɨɪɵ, ɬɚɦɛɭɪ:  

ɉɨɥ – ɥɢɧɨɥɟɭɦ. 

ɋɬɟɧɵ - ɭɥɭɱɲɟɧɧɚɹ ɲɬɭɤɚɬɭɪɤɚ, ɡɚɬɢɪɤɚ, ɝɪɭɧɬɨɜɤɚ ɢ ɲɩɚɬɥɟɜɤɚ, 

ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ [6] ɤɥɚɫɫɚ ɄɆ2 ɧɚ ɚɤɪɢɥɨɜɨɣ ɨɫɧɨɜɟ;  

ɉɨɬɨɥɨɤ - ɡɚɬɢɪɤɚ, ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ [6]. 

Ƚɚɪɞɟɪɨɛɧɵɟ, ɪɚɡɞɟɜɚɥɤɚ, ɤɨɦɧɚɬɵ ɩɟɪɫɨɧɚɥɚ, ɞɢɫɩɟɬɱɟɪɫɤɚɹ:  

ɉɨɥ - ɥɢɧɨɥɟɭɦ ɧɚ ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɨɣ ɩɨɞɨɫɧɨɜɟ;  

ɋɬɟɧɵ - ɭɥɭɱɲɟɧɧɚɹ ɲɬɭɤɚɬɭɪɤɚ, ɡɚɬɢɪɤɚ, ɝɪɭɧɬɨɜɤɚ ɢ ɲɩɚɬɥɟɜɤɚ, 

ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ [6].;  

ɉɨɬɨɥɨɤ - ɡɚɬɢɪɤɚ, ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ [6];  

Ʉɚɛɢɧɟɬɵ, ɩɨɦɟɳɟɧɢɟ ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɣ ɪɚɡɝɪɭɡɤɢ: 

ɉɨɥ - ɥɢɧɨɥɟɭɦ ȽɈɋɌ 18108-80 ɧɚ ɬɟɩɥɨɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɨɣ ɩɨɞɨɫɧɨɜɟ;  
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ɋɬɟɧɵ - ɭɥɭɱɲɟɧɧɚɹ ɲɬɭɤɚɬɭɪɤɚ, ɡɚɬɢɪɤɚ, ɝɪɭɧɬɨɜɤɚ ɢ ɲɩɚɬɥɟɜɤɚ, 

ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ ȽɈɋɌ;  

ɉɨɬɨɥɨɤ - ɡɚɬɢɪɤɚ, ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ. 

ȼɟɧɬɤɚɦɟɪɚ, ɩɨɞɫɨɛɧɵɟ ɩɨɦɟɳɟɧɢɹ, ɫɤɥɚɞ ɜɟɳɢɦɭɳɟɫɬɜɚ: 

ɉɨɥ - ɥɢɧɨɥɟɭɦ;  

ɋɬɟɧɵ - ɲɬɭɤɚɬɭɪɤɚ, ɡɚɬɢɪɤɚ, ɝɪɭɧɬɨɜɤɚ ɢ ɲɩɚɬɥɟɜɤɚ, ɨɤɪɚɫɤɚ 

ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ [6];  

ɉɨɬɨɥɨɤ - ɡɚɬɢɪɤɚ, ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ; 

ɋɩɨɪɬɢɜɧɵɣ ɡɚɥ:  

ɉɨɥ - ɩɨɤɪɵɬɢɟ "Ɋɟɝɭɩɨɥ";  

ɋɬɟɧɵ - ɲɬɭɤɚɬɭɪɤɚ, ɡɚɬɢɪɤɚ, ɝɪɭɧɬɨɜɤɚ ɢ ɲɩɚɬɥɟɜɤɚ, ɨɤɪɚɫɤɚ 

ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ;  

ɉɨɬɨɥɨɤ - ɡɚɬɢɪɤɚ, ɨɤɪɚɫɤɚ ɜɨɞɨɷɦɭɥɶɫɢɨɧɧɨɣ ɤɪɚɫɤɨɣ. 

ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɩɨɠɞɟɩɨ 1139,85 ɤɜ.ɦ. 

ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ 9918,0 ɤɭɛ.ɦ. 

ȼɨɪɨɬɚ ɪɚɫɩɚɲɧɵɟ ɫ ɨɫɬɟɤɥɟɧɢɟɦ 30%ɇɚ ɤɪɨɜɥɟ ɜɵɩɨɥɧɟɧɵ ɯɨɞɨɜɵɟ 

ɞɨɪɨɠɤɢ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ ɞɥɹ ɩɪɨɯɨɞɚ ɤ ɩɨɠɚɪɧɵɦ ɥɟɫɬɧɢɰɚɦ 

ȼ ɩɨɤɪɵɬɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɨɝɧɟɡɚɳɢɬɭ ɤɪɨɜɥɢ, ɩɪɢɥɟɝɚɸɳɟɣ ɤ 

ɜɟɧɬɢɥɹɬɨɪɚɦ ɞɵɦɨɭɞɚɥɟɧɢɹ.  

Ⱦɥɹ ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɬɟɪɢɚɥɵ, 

ɪɚɡɪɟɲɟɧɧɵɟ ɨɪɝɚɧɚɦɢ ɢ ɭɱɪɟɠɞɟɧɢɹɦɢ ɝɨɫɫɚɧɷɩɢɞɫɥɭɠɛɵ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ 

ɩɨɪɹɞɤɟ. ȼɧɭɬɪɟɧɧɹɹ ɨɬɞɟɥɤɚ ɩɨɦɟɳɟɧɢɣ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɫɚɧɢɬɚɪɧɵɯ ɩɪɚɜɢɥ ɢ ɧɨɪɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ȼ ɞɢɫɩɟɬɱɟɪɫɤɨɣ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɨɤɧɨ ɞɥɹ ɜɵɞɚɱɢ ɩɭɬɟɜɨɤ. 

ɉɥɚɧɵ ɷɬɚɠɟɣ, ɪɚɡɪɟɡɵ ɫɦɨɬɪɟɬɶ ɧɚ ɥɢɫɬɚɯ ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 
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1.4 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

 

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɥɳɢɧɭ ɧɚɪɭɠɧɨɣ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɞɥɹ ɡɞɚɧɢɹ 

ɫɨ ɫɬɚɥɶɧɵɦ ɤɚɪɤɚɫɨɦ, ɜɨɡɜɨɞɢɦɨɝɨ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɋɭɡɭɧɫɤɨɟ. ɉɚɧɟɥɶ ɬɢɩɚ 

«ɫɷɧɞɜɢɱ», ɜɵɩɨɥɧɟɧɚ ɢɡ ɫɬɚɥɶɧɵɯ ɨɛɥɢɰɨɜɨɱɧɵɯ ɬɨɧɤɨɥɢɫɬɨɜɵɯ ɩɚɧɟɥɟɣ 

(γ_0=7850  ɤɝ/ɦ^3 ) ɫɨ ɫɪɟɞɧɢɦ ɫɥɨɟɦ ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ                          

(γ_0=105  ɤɝ/ɦ^3 ). Ʉɚɬɟɝɨɪɢɹ ɪɚɛɨɬ ɩɨ [8] ɩɪɢɧɹɬɚ 1ɚ – ɧɚ ɩɟɪɫɨɧɚɥ ɜɨɡɥɨɠɟɧɵ 

ɬɨɥɶɤɨ ɮɭɧɤɰɢɢ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

Ⱦɚɧɧɵɟ ɩɨ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2 

Ɍɚɛɥɢɰɚ 1.2 - Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ  

Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ, t, ɨɋ, [ȽɈɋɌ 30494-2011], 
ɬɚɛɥɢɰɚ 3. 

tɜ 23 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,92 ɫɨɝɥɚɫɧɨ [1], t, ɨɋ 

tɧ -47 

ɇɨɪɦɢɪɨɜɚɧɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ, tɨɋ  ɧt  4,2 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ, ȼɬ/(ɦ2 ɨɋ) ɜ  8,7 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɞɥɹ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ, ȼɬ/(ɦ2 ɨɋ) ɧ  23 

Ɍɨɥɳɢɧɚ ɫɥɨɹ ɩɚɧɟɥɢ, ɦ.   31  Ͳ,ͷ · ͳͲ−ଷ 

 

Ɍɨɥɳɢɧɚ ɫɥɨɹ ɩɚɧɟɥɢ, ɦ.  2  0,1 

Ɋɚɫɱɟɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɞɥɹ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ (ɩɪɢ 
ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥ), ȼɬ/(ɦ2 ɨɋ), ɫɜɟɞɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɹ 1  0,037 

Ɋɚɫɱɟɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɞɥɹ ɫɬɚɥɢ (ɩɪɢ ɭɫɥɨɜɢɹɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥ), ȼɬ/(ɦ2 ɨɋ) 2  47 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɫɟɡɨɧɚ, tɨɋ tɨ-ɩ -16,7 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɫɟɡɨɧɚ, ɫɭɬ. Zɨ-ɩ 292 

Ƚɪɚɞɭɫɵ ɫɭɬɤɢ ɨɬɨɩ. ɩɟɪɢɨɞɚ,  

Ƚ.ɋ.Ɉ.ɉ.=( tɜ - tɨ-ɩ ) Zɨ-ɩ 
Ƚ.ɋ.Ɉ.ɉ. 1839,6 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ɦ2 ɨɋ/ȼɬ. Rɨ 
ɬɪ 2,1 
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ɉɪɨɢɡɜɟɞɟɦ ɜɵɱɢɫɥɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɬɟɩɥɨɩɟɪɟɞɚɱɟ  Rɨ 
ɬɪ ɩɚɧɟɥɢ ɩɨ ɬɚɛɥɢɰɟ 1ɛ [43]. 

Ɍɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɨɬɜɟɱɚɸɳɢɯ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɢ ɤɨɦɮɨɪɬɧɵɦ ɭɫɥɨɜɢɹɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 

                                                                                                (1.1) 

 

Ro= 1(23+47)/4,2*8,7=1,92 ɤɜ.ɦ.*ɋ*ȼɬ 

ɝɞɟ n-ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɚɪɭɠɧɨɦɭ ɜɨɡɞɭɯɭ, 

n=1. 

Ɉɩɪɟɞɟɥɹɟɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɧɚɪɭɠɧɨɣ ɫɬɟɧɵ ɜ ɜɢɞɟ 

ɦɧɨɝɨɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ ɩɥɢɬ. 

 

                                                                           (1.2)  

                                                                                                    

                    

 

Ɍɚɤ ɤɚɤ R0 > R0
ɬɪ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɢ 

ɤɨɦɮɨɪɬɧɵɦ ɭɫɥɨɜɢɹɦ, ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ «ɫɷɧɞɜɢɱ» ɩɚɧɟɥɢ ɪɚɜɧɨɣ 200 ɦɦ. 
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2. Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 

 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

Ɉɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɩɨɠɚɪɧɨɟ ɞɟɩɨ ɧɚ 4 ɚɜɬɨɦɚɲɢɧɵ; 

Ɇɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɝ. Ⱦɭɞɢɧɤɚ; 

ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ – VI [36, ɤɚɪɬɚ 1, ɩɪɢɥ. ɀ,]; 

ȼɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ) – 3,0 ɤɉɚ [ɬɚɛɥ. 10.1, ɋɉ 

20.13330.2016]; 

ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ – IV [36, ɤɚɪɬɚ 3, ɩɪɢɥ. ɀ,]; 

ȼɟɬɪɨɜɨɟ ɞɚɜɥɟɧɢɟ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ) – 0,48 ɤɉɚ [36, ɬɚɛɥ. 11.1,]; 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ – ɤɚɪɤɚɫɧɚɹ. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ – ɫ ɩɨɥɧɵɦ 

ɫɬɚɥɶɧɵɦ ɤɚɪɤɚɫɨɦ. 

ɉɪɢɜɹɡɤɚ ɧɟɫɭɳɢɯ ɤɨɥɨɧɧ ɤ ɤɨɨɪɞɢɧɚɰɢɨɧɧɵɦ ɨɫɹɦ – ɧɭɥɟɜɚɹ. 

Ɂɞɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɚɪɤɚɫɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɜɵɩɨɥɧɟɧɧɭɸ ɜ 

ɫɬɚɥɶɧɨɦ ɢɫɩɨɥɧɟɧɢɟ. Ɉɫɧɨɜɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɥɨɧɧ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ - ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɵɯ ɮɟɪɦ ɢɡ 

ɫɩɚɪɟɧɧɵɯ ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ.  

Ɂɞɚɧɢɟ ɩɨɠɚɪɧɨɝɨ ɞɟɩɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɨɞɧɨɷɬɚɠ-

ɧɵɣ ɨɛɴɟɦ ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ ɜɬɨɪɨɝɨ ɷɬɚɠɚ ɜ ɨɫɹɯ 8-11/Ⱥ-Ƚ, ɝɞɟ ɪɚɡɦɟɳɟɧɵ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɪɚɡɦɟɪɵ ɡɞɚɧɢɹ ɜ 

ɤɪɚɣɧɢɯ ɨɫɹɯ 60,0 ɯ 18,0 ɦ. ȼɵɫɨɬɚ ɷɬɚɠɚ ɞɨ ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

6,60 ɦ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɠɟ ɡɞɚɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ, ɫɤɥɚɞɫɤɚɹ ɡɨɧɚ, 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɛɥɨɤ, ɱɚɫɬɶ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɝɨ ɛɥɨɤɚ. ɇɚ ɜɬɨɪɨɦ 

ɭɪɨɜɧɟ – ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɚɹ ɡɨɧɚ. 

Ɉɛɳɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠёɫɬɤɨɫɬɶ ɡɞɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚ-

ɟɬɫɹ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɨɣ ɤɨɥɨɧɧ, ɠёɫɬɤɨ ɡɚɳɟɦɥёɧɧɵɯ ɜ ɮɭɧɞɚɦɟɧɬɚɯ, ɫɬɪɨ-

ɩɢɥɶɧɵɯ ɮɟɪɦ, ɫɢɫɬɟɦɨɣ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɢ ɠёɫɬɤɢɦ 

ɞɢɫɤɨɦ ɩɨɤɪɵɬɢɹ ɢɡ ɩɪɨɮɧɚɫɬɢɥɚ - ɜ ɨɞɧɨɷɬɚɠɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ 
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ɞɜɭɯɷɬɚɠɧɨɦ ɛɥɨɤɟ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɨɛɟɫɩɟɱɟɧɚ ɫɨɜɦɟɫɬɧɨɣ 

ɪɚɛɨɬɨɣ ɫ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɠёɫɬɤɨɝɨ ɞɢɫɤɚ 

ɩɟɪɟɤɪɵɬɢɹ. 

ɋɨɩɪɹɠɟɧɢɹ ɤɨɥɨɧɧ ɫ ɮɭɧɞɚɦɟɧɬɚɦɢ – ɠёɫɬɤɨɟ, ɫɨɩɪɹɠɟɧɢɹ ɫɬɚɥɶɧɵɯ 

ɮɟɪɦ ɫ ɤɨɥɨɧɧɚɦɢ – ɲɚɪɧɢɪɧɨɟ. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ ɩɪɢɧɹɬɵ ɩɨ ɪɚɫɱёɬɚɦ, ɫ ɭɱёɬɨɦ ɪɚɫɱёɬɧɵɯ ɧɚɝɪɭɡɨɤ, 

ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɡɞɚɧɢɟ (ɜɟɬɪɨɜɵɟ ɧɚɝɪɭɡɤɢ, ɧɚɝɪɭɡɤɢ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɫɧɟɝɨɜɵɟ ɢ ɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɟɤɪɵɬɢɹɯ).  

Ɋɚɫɱёɬɧɵɟ ɧɚɝɪɭɡɤɢ ɩɪɢɧɹɬɵ ɫ ɭɱёɬɨɦ ɭɤɚɡɚɧɢɣ [36]. 

Ɏɭɧɞɚɦɟɧɬɵ: 

Ɏɭɧɞɚɦɟɧɬ ɡɞɚɧɢɹ – ɫɜɚɣɧɵɣ, ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɪɨɫɬɜɟɪɤɨɦ. ɉɨɞɪɨɛɧɨɟ 

ɨɩɢɫɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ ɫɦɨɬɪɟɬɶ ɜ ɪɚɡɞɟɥɟ 3 ɞɚɧɧɨɣ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ. 

Ʉɨɥɨɧɧɵ: 

Ʉɨɥɨɧɧɵ ɤɚɪɤɚɫɚ ɩɪɢɧɹɬɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɚ ɢɡ ɞɜɭɬɚɜɪɨɜɵɯ 

ɩɪɨɤɚɬɧɵɯ ɤɨɥɨɧɧɵɯ ɩɪɨɮɢɥɟɣ 23Ʉ2 ɩɨ ȽɈɋɌ. Ɇɚɪɤɚ ɫɬɚɥɢ ɞɥɹ ɤɨɥɨɧɧ – ɋ285. 

ɋɬɟɧɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ: 

ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɜɵɩɨɥɧɟɧɵ ɢɡ ɧɚɜɟɫɧɵɯ ɩɚɧɟɥɟɣ ɬɢɩɚ «ɋɷɧɞɜɢɱ» ɬɨɥ-

ɳɢɧɨɣ 200 ɦɦ. 

Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɩɪɢɦɟɧɟɧɵ ɩɟɪɟɝɨɪɨɞɤɢ ɢɡ 

ɝɢɩɫɨɜɨɥɨɤɧɢɫɬɵɯ ɥɢɫɬɨɜ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɚɪɤɚɫɟ (ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɡ ɫɟɪɢɢ 

1.031.9-2.07) ɬɨɥɳɢɧɨɣ 100 ɦɦ. 

Ɏɟɪɦɵ ɩɨɤɪɵɬɢɹ: 

ɋɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦ ɩɪɢɧɹɬɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɚ ɢɡ ɫɩɚɪɟɧɧɵɯ 

ɩɪɨɤɚɬɧɵɯ ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ ɩɨ ȽɈɋɌ. Ɇɚɪɤɚ ɫɬɚɥɢ ɞɥɹ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦ 

ɩɨɤɪɵɬɢɹ – ɋ285. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɩɟɪɟɤɪɵɬɢɹ ɜ ɨɫɹɯ 8-11/Ⱥ-Ƚ: 

ɉɟɪɟɤɪɵɬɢɟ ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ  ɱɚɫɬɢ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɨ 

ɦɨɧɨɥɢɬɧɨɟ ɩɨ ɧɟɫɴɟɦɧɨɣ ɨɩɚɥɭɛɤɢ ɢɡ ɩɪɨɮɢɥɢɪɨɜɚɧɧɨɝɨ ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ. 

Ɉɫɧɨɜɧɵɟ ɧɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ – ɫɬɚɥɶɧɵɯ ɛɚɥɤɢ ɢɡ ɩɪɨɤɚɬɧɵɯ ɞɜɭɬɚɜɪɨɜɵɯ 

ɩɪɨɮɢɥɟɣ ɩɨ ȽɈɋɌ. Ɇɚɪɤɚ ɫɬɚɥɢ ɞɥɹ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɤɪɵɬɢɹ – ɋ285. 
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Ʌɟɫɬɧɢɰɚ: 

Ʉɨɧɫɬɪɭɤɰɢɢ ɥɟɫɬɧɢɰɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɢɡ ɫɬɚɥɶɧɵɯ ɩɪɨɮɢɥɟɣ. 

Ɋɢɝɟɥɹ ɮɚɯɜɟɪɤɚ: 

Ɋɢɝɟɥɹ ɮɚɯɜɟɪɤɚ ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɢɡ ɩɪɨɤɚɬɧɵɯ ɲɜɟɥɥɟɪɨɜ 

ɫɟɱɟɧɢɟɦ 16ɉ ɩɨ ȽɈɋɌ. Ɇɚɪɤɚ ɫɬɚɥɢ ɞɥɹ ɪɢɝɟɥɟɣ ɮɚɯɜɟɪɤɚ – ɋ255. 

ɉɪɨɝɨɧɵ: 

ɉɪɨɝɨɧɵ ɩɨɤɪɵɬɢɹ ɩɪɢɧɹɬɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɚ ɢɡ ɩɪɨɤɚɬɧɵɯ 

ɲɜɟɥɥɟɪɨɜ ɫɟɱɟɧɢɟɦ 27ɉ ɩɨ ȽɈɋɌ. Ɇɚɪɤɚ ɫɬɚɥɢ ɞɥɹ ɤɨɥɨɧɧ – ɋ255. 

Ʉɪɵɲɚ: 

Ʉɪɵɲɚ – ɞɜɭɯɫɤɚɬɧɚɹ (ɭɤɥɨɧ 20 ɝɪɚɞɭɫɨɜ), ɫ ɧɚɪɭɠɧɵɦ ɨɪɝɚɧɢɡɨɜɚɧɧɵɦ 

ɜɨɞɨɫɬɨɤɨɦ, ɜ ɫɬɨɪɨɧɵ ɭɤɥɨɧɚ. Ⱦɟɮɥɟɤɬɨɪɵ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɲɚɯɬ ɢɡ 

ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ. 

Ʉɪɨɜɥɹ: 

Ʉɪɨɜɥɹ – ɜ ɤɚɱɟɫɬɜɟ ɩɨɤɪɵɬɢɹ ɤɪɨɜɥɢ ɩɪɢɦɟɧɟɧɵ ɤɪɨɜɟɥɶɧɵɟ ɩɚɧɟɥɢ 

ɬɢɩɚ «ɋɷɧɞɜɢɱ» ɬɨɥɳɢɧɨɣ 150 ɦɦ.  

Ɂɚɞɚɧɢɟ: 

ȼ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɫɨɝɥɚɫɧɨ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɡɚɞɚɧɢɸ, 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɜɚ ɲɚɝɚ ɤɨɥɨɧɧ (ɩɨɩɟɪɟɱɧɢɤ ɜ ɨɫɹɯ 4-6/Ⱥ-Ƚ). 

 

  

2.2  ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɧɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ ɡɞɚɧɢɹ 

 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɮɟɪɦɵ ɢ ɫɬɚɥɶɧɵɯ ɤɨɥɨɧɧ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɨɬ ɜɟɫɚ ɜɵɲɟɥɟɠɚɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɉɪɢ 

ɫɛɨɪɟ ɪɚɫɩɪɟɞɟɥёɧɧɨɣ ɧɚɝɪɭɡɤɢ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɨɫɬɨɹɧɧɵɟ ɢ 

ɜɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ. ȼɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ 

ɧɚɝɪɭɡɤɢ (ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɢ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ).  Ʉ ɩɨɫɬɨɹɧɧɵɦ ɧɚɝɪɭɡɤɚɦ 

ɨɬɧɨɫɢɬɫɹ ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɜɵɲɟɥɟɠɚɳɢɯ ɩɪɨɝɨɧɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɨɜɥɢ, 

ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ ɮɟɪɦɵ. 
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ɋɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 7.1 [36] ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɪɚɫɱёɬɧɵɯ ɡɧɚɱɟɧɢɣ 

ɩɨɫɬɨɹɧɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɞёɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ: 

- ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ – 1,05; 

- ɞɥɹ ɢɡɨɥɹɰɢɨɧɧɵɯ, ɜɵɪɚɜɧɢɜɚɸɳɢɯ ɢ ɨɬɞɟɥɨɱɧɵɯ ɫɥɨёɜ, ɜɵɩɨɥɧɟɧɧɵɯ 

ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ – 1,2; 

- ɬɨɠɟ ɫɚɦɨɟ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɭɫɥɨɜɢɹɯ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ – 1,3. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɫɬɨɹɧɧɵɯ ɧɚɝɪɭɡɨɤ, ɩɪɨɢɡɜɨɞɢɦ 

ɭɦɧɨɠɟɧɢɟ ɨɛɴёɦɧɨɝɨ ɜɟɫɚ ɦɚɬɟɪɢɚɥɚ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

ɇɚɝɪɭɡɤɭ ɨɬ ɩɟɪɟɝɨɪɨɞɨɤ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɦɟɪɧɨ-ɪɚɫɩɪɟɞɟɥёɧɧɨɣ ɢ ɪɚɜɧɨɣ 0,5 

ɤɉɚ ɫɨɝɥɚɫɧɨ [36 ɩ.8.2.2 ] ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ ɪɚɜɧɵɦ 

1.1. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 2.1 ɢ 2.2. 

Ɍɚɛɥɢɰɚ 2.1 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɨɬ ɤɪɨɜɟɥɶɧɨɝɨ ɩɢɪɨɝɚ 

№ 

ɩ.ɩ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɥɨɹ 

ɍɞɟɥɶɧɵɣ ɜɟɫ 

γ 
ȼɫɟɝɨ ȿɞ. ɢɡɦ. 

1 ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɫɬɚɥɶɧɨɣ ɧɚɫɬɢɥ 0,097 

0,363 ɤɇ/ɦ2 2 
ɍɬɟɩɥɢɬɟɥɶ ɦɢɧɟɪɚɥɶɧɚɹ ɜɚɬɚ 

– 250 ɦɦ 
0,169 

3 ɉɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɫɬɚɥɶɧɨɣ ɧɚɫɬɢɥ 0,097 
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Ɍɚɛɥɢɰɚ 2.2 – ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɮɟɪɦɭ ɜ ɨɫɹɯ Ⱥ-ȼ/5 ɧɚ 1 ɦ2 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ  

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɇɨɪɦɚɬɢɜɧɚɹ 

ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɤɇ/ɦ2 

ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ 

1 
ɋɨɛɫɬɜɟɧɧɵɣ  

ɜɟɫ ɤɨɧɫɬɪɭɤɰɢɣ 

Ɂɚɞɚɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɉɄ 

SCAD 
1,05 

Ɂɚɞɚɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɉɄ 

SCAD 

2 
ȼɟɫ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ 

ɬɢɩɚ «ɋɷɧɞɜɢɱ» 
 0,31 1,2 0,37 

3 
Ʉɪɨɜɟɥɶɧɵɣ ɩɢɪɨɝ  

(ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 2.1) 0,363 1,2 0,436 

ȼɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ 

4 ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɋɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 2.1 

5 ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɋɦɨɬɪɟɬɶ ɬɚɛɥɢɰɵ 2.4-2.6 

 

ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ. 

Ɋɚɫɱɟɬ ɜɵɩɨɥɧɟɧ ɩɨ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ [36]. ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 

ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ ɩɨɤɪɵɬɢɹ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ 

ɩɨ ɮɨɪɦɭɥɟ 10.1 ɜɵɲɟ ɭɤɚɡɚɧɧɵɯ ɧɨɪɦ: 

 

 S0 = ce ct  Sg                                                                                              (2.1) 

 

ɝɞɟ ce - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ ɢɥɢ ɢɧɵɯ ɮɚɤɬɨɪɨɜ; ct - ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ;  - 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɟ ɧɚ 

ɩɨɤɪɵɬɢɢ; S - ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ

 ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɫ ɩɨɦɨɳɶɸ  ɩɪɨɝɪɚɦɦɵ  ȼȿɋɌ ɉɄ SCAD.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.3. 
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Ɍɚɛɥɢɰɚ 2.3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ. 
ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ 

Ɇɟɫɬɧɨɫɬɶ 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 

ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 
3 ɤɇ/ɦ2 

Ɍɢɩ ɦɟɫɬɧɨɫɬɢ 

Ⱥ - Ƚɨɪɨɞɫɤɢɟ ɬɟɪɪɢɬɨɪɢɢ, 
ɥɟɫɧɵɟ ɦɚɫɫɢɜɵ ɢ ɞɪɭɝɢɟ 
ɦɟɫɬɧɨɫɬɢ, ɪɚɜɧɨɦɟɪɧɨ 

ɩɨɤɪɵɬɵɟ ɩɪɟɩɹɬɫɬɜɢɹɦɢ 
ɜɵɫɨɬɨɣ ɛɨɥɟɟ 10 ɦ 

 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɡɢɦɨɣ 5 ɦ/ɫɟɤ 

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ -30 °C 
Ɂɞɚɧɢɟ 

 
ȼɵɫɨɬɚ ɡɞɚɧɢɹ H 12,95 ɦ 
ɒɢɪɢɧɚ ɡɞɚɧɢɹ B 60 ɦ 

h 3,90 ɦ 
α 23,429 ɝɪɚɞ 
L 18 ɦ 

ɇɟɭɬɟɩɥɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫ 
ɩɨɜɵɲɟɧɧɵɦ 

ɬɟɩɥɨɜɵɞɟɥɟɧɢɟɦ 
ɇɟɬ  

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ 
ɧɚɝɪɭɡɤɟ 𝛾௙ 1,4  

 

 

Ɋɢɫɭɧɨɤ 2.1 – ɇɨɪɦɚɬɢɜɧɨɟ ɢ ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɤɉɚ.  

 ɇɨɪɦɚɬɢɜɧɨɟ  ɡɧɚɱɟɧɢɟ  Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 
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Ɋɚɫɱёɬ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜɵɩɨɥɧɟɧ ɩɨ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ [36] ɫ 

ɩɨɦɨɳɶɸ ɫɚɬɟɥɥɢɬɚ ȼȿɋɌ ɉɄ SCAD. 

ɂɫɯɨɞɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.4. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 2.5 – 2.7. 

Ɍɚɛɥɢɰɚ 2.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɫɱёɬɭ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ IV 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 0,73 ɤɇ/ɦ2 

Ɍɢɩ ɦɟɫɬɧɨɫɬɢ 
A - ɨɬɤɪɵɬɵɟ ɩɨɛɟɪɟɠɶɹ ɦɨɪɟɣ, ɨɡɟɪ ɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ, ɩɭɫɬɵɧɢ, ɫɬɟɩɢ, ɥɟɫɨɫɬɟɩɢ, 
ɬɭɧɞɪɚ 

Ɍɢɩ ɫɨɨɪɭɠɟɧɢɹ Ɉɞɧɨɩɪɨɥёɬɧɵɟ ɡɞɚɧɢɹ ɛɟɡ ɮɨɧɚɪɟɣ 
ɉɚɪɚɦɟɬɪɵ 

ɉɨɜɟɪɯɧɨɫɬɶ 
ɇɚɜɟɬɪɟɧɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ, ɩɨɞɜɟɬɪɟɧɧɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ, ɤɪɨɜɥɹ 
ɒɚɝ ɫɤɚɧɢɪɨɜɚɧɢɹ 1 ɦ 

f  1,4 
 

H 9,05 ɦ 
ȼ 60 ɦ 
h 3,9 ɦ 
L 18 ɦ 

 

 

Ɋɢɫɭɧɨɤ 2.2 – ɋɯɟɦɚ ɩɪɢɥɨɠɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ: 

1 – ɧɚ ɧɚɜɟɬɪɟɧɧɭɸ ɫɬɨɪɨɧɭ; 2 – ɩɨɞɜɟɬɪɟɧɧɭɸ ɫɬɨɪɨɧɭ; 3 – ɤɪɨɜɥɹ. 
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Ɍɚɛɥɢɰɚ 2.5– Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ - ɧɚɜɟɬɪɟɧɧɚɹ ɫɬɨɪɨɧɚ 

ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ(kɉɚ) Ɋɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ (kɉɚ) 

0 0,438 0,613 
1 0,438 0,613 
2 0,438 0,613 
3 0,438 0,613 
4 0,438 0,613 
5 0,438 0,613 
6 0,467 0,654 
7 0,496 0,695 
8 0,526 0,736 
9 0,555 0,777 

9,05 0,556 0,779 
 

Ɍɚɛɥɢɰɚ 2.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ - ɩɨɞɜɟɬɪɟɧɧɚɹ ɫɬɨɪɨɧɚ 

ȼɵɫɨɬɚ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ(kɉɚ) Ɋɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ (kɉɚ) 

0 -0,274 -0,384 
1 -0,274 -0,384 
2 -0,274 -0,384 
3 -0,274 -0,384 
4 -0,274 -0,384 
5 -0,274 -0,384 
6 -0,292 -0,409 
7 -0,311 -0,435 
8 -0,329 -0,46 
9 -0,347 -0,486 

9,05 -0,348 -0,487 
 

Ɍɚɛɥɢɰɚ 2.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ – ɤɪɨɜɥɹ. 
ɉɪɨɥёɬ (ɦ) ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ(kɉɚ) Ɋɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ (kɉɚ) 

0 -0,212 -0,296 
1 -0,212 -0,296 
2 -0,212 -0,296 
3 -0,212 -0,296 
4 -0,212 -0,296 
5 -0,212 -0,296 
6 -0,212 -0,296 
7 -0,212 -0,296 
8 -0,212 -0,296 
9 -0,256 -0,359 
10 -0,301 -0,421 
11 -0,301 -0,421 
12 -0,301 -0,421 
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ɨɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.7  

13 -0,301 -0,421 
14 -0,301 -0,421 
15 -0,301 -0,421 
16 -0,301 -0,421 
17 -0,301 -0,421 
18 -0,301 -0,421 

 

2.3 Ɋɚɫɱёɬ ɫɬɚɥɶɧɨɝɨ ɩɨɩɟɪɟɱɧɢɤɚ  

 

2.3.1 Ɋɚɫɱɟɬ ɫɬɚɥɶɧɨɝɨ ɩɨɩɟɪɟɱɧɢɤɚ ɜ ɉɄ SCAD 

 

ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɬɚɥɶɧɨɝɨ ɩɨɩɟɪɟɱɧɢɤɚ ɡɞɚɧɢɹ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɜ 

ɭɱɟɛɧɨɣ ɜɟɪɫɢɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCAD Office 11.5.  Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ 

ɫɯɟɦɚ, ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɥɨɫɤɨɫɬɢ ɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

2.3, 2.4 ɢ 2.5 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

Ɋɢɫɭɧɨɤ 2.3 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɜ ɩɥɨɫɤɨɫɬɢ 
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Ɋɢɫɭɧɨɤ 2.4 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 

 

Ɋɢɫɭɧɨɤ 2.5 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫ ɨɬɨɛɪɚɠɟɧɢɟɦ ɫɟɱɟɧɢɣ 

 

Ⱦɥɹ ɩɪɨɢɡɜɟɞɟɧɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɢ ɩɨɞɛɨɪɚ ɷɥɟɦɟɧɬɨɜ ɜ 

ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD ɢɫɯɨɞɧɨ ɡɚɞɚɞɢɦ ɤɨɥɨɧɧɵ ɢɡ ɩɪɨɤɚɬɧɨɝɨ 

ɞɜɭɬɚɜɪɚ 26Ʉ1; ɷɥɟɦɟɧɬɵ ɮɟɪɦɵ – ɢɡ ɫɩɚɪɟɧɧɵɯ ɪɚɜɧɨɩɨɥɨɱɧɵɯ ɭɝɨɥɤɨɜ 75ɯ5 

ɦɦ.  

ɋɨɝɥɚɫɧɨ ɧɚɲɟɣ ɪɚɫɱёɬɧɨɣ ɫɯɟɦɵ, ɫɨɩɪɹɠɟɧɢɟ ɮɟɪɦɵ ɫ ɧɟɫɭɳɢɦɢ 

ɤɨɥɨɧɧɚɦɢ – ɲɚɪɧɢɪɧɨɟ, ɨɝɪɚɧɢɱɢɜɚɟɦ ɩɟɪɟɦɟɳɟɧɢɹ ɜɞɨɥɶ ɨɫɟɣ ɯ ɢ z.  

ɉɪɢ ɪɚɫɱɟɬɟ ɤɨɦɛɢɧɚɰɢɣ ɡɚɝɪɭɠɟɧɢɣ ɩɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɫɨɝɥɚɫɧɨ [36].  
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ɉɨɞɛɨɪ ɷɥɟɦɟɧɬɨɜ ɩɨɩɟɪɟɱɧɢɤɚ ɛɭɞɟɦ ɜɵɩɨɥɧɹɬɶ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ SCAD. Ⱦɥɹ ɷɬɨɝɨ ɡɚɝɪɭɡɢɦ ɧɚɲɭ ɪɚɫɱёɬɧɭɸ ɦɨɞɟɥɶ. 

Ɂɚɝɪɭɠɟɧɢɟ № 1: ɋɨɛɫɬɜɟɧɧɵɣ ɜɟɫ 

Ɂɚɞɚɟɦ ɫ ɩɨɦɨɳɶɸ ɮɭɧɤɰɢɣ ɉɄ SCAD, ɭɫɬɚɧɚɜɥɢɜɚɹ ɤɨɷɮɮɢɰɢɟɧɬ 

ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɢ  γf = ͳ,Ͳͷ. ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.7 

 

Ɋɢɫɭɧɨɤ 2.7 – ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ №1 (ɜ ɤɇ/ɦ) 

 

Ɂɚɝɪɭɠɟɧɢɟ № 2: ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ (ȼɟɫ ɩɚɧɟɥɟɣ ɩɨɤɪɵɬɢɹ) 

ɉɪɢɤɥɚɞɵɜɚɟɦ ɥɢɧɟɣɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɩɪɨɝɨɧɵ ɮɟɪɦɵ – 0,52 ɤɇ/ɦ. 

ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.8. 

 

Ɋɢɫɭɧɨɤ 2.8 – ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ №2 (ɜ ɤɇ/ɦ) 
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Ɂɚɝɪɭɠɟɧɢɟ № 3: ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ (ȼɚɪɢɚɧɬ 1) 

ɉɪɢɤɥɚɞɵɜɚɟɦ ɥɢɧɟɣɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɩɪɨɝɨɧɵ ɮɟɪɦɵ – 6,3 ɢ 3,15 ɤɇ/ɦ. 

ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.9. 

 

Ɋɢɫɭɧɨɤ 2.9 – ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ №3 (ɜ ɤɇ/ɦ) 

 

Ɂɚɝɪɭɠɟɧɢɟ № 4: ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ (ȼɚɪɢɚɧɬ 2) 

ɉɪɢɤɥɚɞɵɜɚɟɦ ɥɢɧɟɣɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɩɪɨɝɨɧɵ ɮɟɪɦɵ – 7,88 ɢ 3,94 ɤɇ/ɦ. 

ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.10. 

 

Ɋɢɫɭɧɨɤ 2.10 – ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ №4 (ɜ ɤɇ/ɦ) 

 



34 

 

Ɂɚɝɪɭɠɟɧɢɟ № 5: ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ 

ɉɪɢɤɥɚɞɵɜɚɟɦ ɥɢɧɟɣɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɤɨɥɨɧɧɵ ɢ ɧɢɠɧɢɟ ɩɨɹɫɚ ɮɟɪɦ.  

ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.11. 

 

Ɋɢɫɭɧɨɤ 2.11 – ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ №5 (ɜ ɤɇ/ɦ) 

 

Ɂɚɝɪɭɠɟɧɢɟ № 6: ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ (ɜɟɫ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ) 

ɉɪɢɤɥɚɞɵɜɚɟɦ ɥɢɧɟɣɧɭɸ ɧɚɝɪɭɡɤɭ ɩɨ ɨɫɢ Z ɧɚ ɤɨɥɨɧɧɵ – 1,86 ɤɇ/ɦ. 

ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.12. 

 

Ɋɢɫɭɧɨɤ 2.12 – ȼɢɡɭɚɥɶɧɚɹ ɤɚɪɬɢɧɚ ɡɚɝɪɭɠɟɧɢɹ №5 (ɜ ɤɇ/ɦ) 
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ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD Office 11.5 ɜɵɩɨɥɧɟɧ ɫɬɚɬɢɱɟɫɤɢɣ 

ɪɚɫɱёɬ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɩɟɪɟɱɧɢɤɚ. ɗɩɸɪɵ ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ ɜ ɫɬɟɪɠɧɹɯ 

ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɚɯ 2.13-2.15. 

 
Ɋɢɫɭɧɨɤ 2.13 – ɗɩɸɪɚ ɩɪɨɞɨɥɶɧɨɣ ɫɢɥɵ N ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ  

(ɜ ɤɇ) 
 

 
Ɋɢɫɭɧɨɤ 2.14 – ɗɩɸɪɚ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ Mx ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ  

(ɜ ɤɇ*ɦ) 
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Ɋɢɫɭɧɨɤ 2.15 – ɗɩɸɪɚ ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ Qz ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ  

(ɜ ɤɇ) 
 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɪɚɫɱёɬɚ ɩɨɥɭɱɟɧɵ ɦɚɤɫɢɦɚɥɶɧɵɟ ɭɫɢɥɢɹ ɜ 

ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ. ɋ ɰɟɥɶɸ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ, ɭɧɢɮɢɰɢɪɭɟɦ ɷɥɟɦɟɧɬɵ ɮɟɪɦɵ ɧɚ 

ɝɪɭɩɩɵ: 

 Ʉɨɥɨɧɧɵ ɤɚɪɤɚɫɚ; 

 ɇɢɠɧɢɣ ɩɨɹɫ; 

 ȼɟɪɯɧɢɣ ɩɨɹɫ; 

 Ɋɚɫɤɨɫɵ; 

 ɋɬɨɣɤɢ; 

 ɉɪɨɝɨɧɵ ɩɨɤɪɵɬɢɹ. 
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Ɍɚɛɥɢɰɚ 2.8 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɝɪɭɩɩ 

ɷɥɟɦɟɧɬɨɜ ɮɟɪɦɵ ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɹ №1 

№ ɩ.ɩ. ɇɚɢɦɟɧɨɜɚɧɢɟ ɝɪɭɩɩɵ ȼɟɥɢɱɢɧɚ ɧɚɝɪɭɡɤɢ ȿɞ. ɢɡɦ. Ɂɧɚɤ ɞɟɣɫɬɜɢɹ 
ɭɫɢɥɢɹ 

1 Ʉɨɥɨɧɧɵ ɤɚɪɤɚɫɚ N=299,94 ɤɇ «-» 
2 ɇɢɠɧɢɣ ɩɨɹɫ N=678,24 ɤɇ «+» 
3 ȼɟɪɯɧɢɣ ɩɨɹɫ N=728,12 ɤɇ «-» 
4 Ɋɚɫɤɨɫɵ N=145,63 ɤɇ «-» 
5 ɋɬɨɣɤɢ N=208,07 ɤɇ «+» 
6 ɉɪɨɝɨɧɵ ɩɨɤɪɵɬɢɹ M=39,09 ɤɇ «+» 

  

ȼ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD Office 11.5 ɜɵɩɨɥɧɟɧ ɩɨɞɛɨɪ ɫɟɱɟɧɢɹ 

ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɫ ɩɨɦɨɳɶɸ ɦɨɞɭɥɹ «ɉɪɨɜɟɪɤɚ ɫɟɱɟɧɢɣ ɢɡ ɦɟɬɚɥɥɨɩɪɨɤɚɬɚ». 

ɉɨɥɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ.  

 

 

Ɋɢɫɭɧɨɤ 2.16 – ɉɚɪɚɦɟɬɪɵ ɧɚɫɬɪɨɣɤɢ ɦɨɞɭɥɹ  
«ɉɪɨɜɟɪɤɚ ɫɟɱɟɧɢɣ ɢɡ ɦɟɬɚɥɥɨɩɪɨɤɚɬɚ» 

 
Ⱦɚɥɟɟ ɡɚɞɚёɦ «Ƚɪɭɩɩɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ» ɢ «Ƚɪɭɩɩɵ 

ɭɧɢɮɢɤɚɰɢɢ». ɉɨɫɥɟ ɜɵɩɨɥɧɹɟɬ ɪɚɫɱɟɬ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.17-2.18. 
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Ɋɢɫɭɧɨɤ 2.17 – Ɋɟɡɭɥɶɬɚɬɵ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ ɦɟɬɚɥɥɨɩɪɨɤɚɬɚ ɜ ɉɄ SCAD. 
 

 
Ɋɢɫɭɧɨɤ 2.18 – Ɋɟɡɭɥɶɬɚɬ ɩɪɨɜɟɪɤɢ ɩɨɞɨɛɪɚɧɧɵɯ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ. Ɂɟɥɟɧɵɣ 

ɰɜɟɬ ɨɡɧɚɱɚɟɬ ɩɨɥɧɭɸ ɩɪɢɝɨɞɧɨɫɬɶ ɫɟɱɟɧɢɣ ɤ ɪɚɛɨɬɟ 
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ɉɪɨɜɟɪɤɚ ɠёɫɬɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɨɫɥɟ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɣ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɨɩɟɪɟɱɧɢɤɚ ɩɪɨɢɡɜɟɞёɦ 

ɩɪɨɜɟɪɤɭ ɧɚ ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ. ɉɪɨɥёɬ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɮɟɪɦɵ ɩɨɤɪɵɬɢɹ 

ɪɚɜɟɧ 18,0 ɦ. 

ɉɪɨɥёɬ ɩɪɨɝɨɧɨɜ ɩɨɤɪɵɬɢɹ ɪɚɜɟɧ ɲɚɝɭ ɦɟɠɞɭ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɮɟɪɦɚɦɢ, 

6,0 ɦ.  

ɋɨɝɥɚɫɧɨ ɬɚɛɥ. Ⱦ1 [ɋɉ 20.13330.2016], ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ 

ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɪɨɝɢɛ ɞɥɹ ɮɟɪɦ ɩɪɨɥёɬɨɦ 18,0 ɦ ɫɨɫɬɚɜɥɹɟɬ  

fu =l/233,33=18000/233,33=77,15 ɦɦ. 

ɋɨɝɥɚɫɧɨ [35, ɬɚɛɥ. Ⱦ1], ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɪɨɝɢɛ 

ɞɥɹ ɛɚɥɨɤ ɢ ɪɢɝɟɥɟɣ ɩɪɨɥёɬɨɦ 6,0 ɦ ɫɨɫɬɚɜɥɹɟɬ  

fu =l/200=6000/200=30 ɦɦ. 

ɉɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɩɪɢ ɪɚɫɱёɬɟ ɩɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, 

ɞɨɥɠɟɧ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ. 

ɇɚ ɪɢɫɭɧɤɟ 2.17-2.18 ɢɡɨɛɪɚɠёɧ ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɪɨɝɢɛ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ 

ɨɫɢ Z. 

 

 
Ɋɢɫɭɧɨɤ 2.17 –ɉɟɪɟɦɟɳɟɧɢɹ ɩɨɩɟɪɟɱɧɢɤɟ ɩɨ ɨɫɢ Z  

ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ (ɜ ɦɦ) 
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Ɋɢɫɭɧɨɤ 2.18 –  ɉɟɪɟɦɟɳɟɧɢɹ ɩɨ ɨɫɢ Z  

ɨɬ ɤɨɦɛɢɧɚɰɢɢ ɡɚɝɪɭɠɟɧɢɣ (ɜ ɦɦ) 
 

ȼɵɜɨɞ:  

Ɏɟɪɦɵ ɩɨɤɪɵɬɢɹ 

fu ≥ fmax, ɬ.ɟ. 77,15 ≥ 26,11, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɠёɫɬɤɨɫɬɶ ɮɟɪɦɵ ɩɨɤɪɵɬɢɹ 

ɨɛɟɫɩɟɱɟɧɚ. 

ɉɪɨɝɨɧɵ 

fu ≥ fmax, ɬ.ɟ. 30,00 ≥ 21,24, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɠёɫɬɤɨɫɬɶ ɩɪɨɝɨɧɚ ɩɨɤɪɵɬɢɹ 

ɨɛɟɫɩɟɱɟɧɚ. 
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2.3.2 Ɋɚɫɱёɬ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ 
 

Ɋɚɫɱёɬ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɨɝɨ ɭɡɥɚ ɮɟɪɦɵ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱёɬ ɭɡɥɚ ɫɨɩɪɹɠɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦɵ ɩɪɨɢɡɜɟɞёɧ 

ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɬɚ-2» ɉɄ SCAD Office 11.5. Ⱦɥɹ ɷɬɨɝɨ ɡɚɞɚɞɢɦ ɢɫɯɨɞɧɵɟ 

ɞɚɧɧɵɟ ɜ ɦɨɞɭɥɶ.  

ɂɫɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦɵ, ɚ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ 

ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ ɪɚɧɟɟ ɜɵɩɨɥɧɟɧɨ ɪɚɫɱёɬɚ. 

ɍɫɢɥɢɹ ɜ ɫɬɟɪɠɧɹɯ ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 2.11. 

Ɋɚɫɱёɬ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.19-2.22. 

ɉɨɞɪɨɛɧɵɣ ɨɬɱёɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɟ Ȼ. 

 

 

Ɋɢɫɭɧɨɤ 2.19 – Ɉɛɳɢɟ ɞɚɧɧɵɟ ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɬɚ-2» ɜ ɉɄ SCAD. 
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Ɋɢɫɭɧɨɤ 2.20 – Ɂɚɞɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɚɥɢ ɢ ɫɜɚɪɤɢ  
ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɧɬɚ-2» ɜ ɉɄ SCAD. 

 

 

Ɋɢɫɭɧɨɤ 2.21 – Ɂɚɞɚɧɢɟ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ  
ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɧɬɚ-2» ɜ ɉɄ SCAD. 
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Ɋɢɫɭɧɨɤ 2.22 – Ɂɚɞɚɧɢɟ ɫɟɱɟɧɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ  
ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɧɬɚ-2» ɜ ɉɄ SCAD. 

 
ɉɨɫɥɟ ɡɚɞɚɧɢɹ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɜɵɩɨɥɧɹɟɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɚɞɚɧɧɨɝɨ 

ɭɡɥɚ, ɫɨɝɥɚɫɧɨ ɦɢɧɢɦɚɥɶɧɵɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɫɨɝɥɚɫɧɨ [ɋɉ 

16.13330.2017]. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɪɤɢ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.23-3.25. 

 

Ɋɢɫɭɧɨɤ 2.23 – Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɡɥɚ ɮɟɪɦɵ  
ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɧɬɚ-2» ɜ ɉɄ SCAD. 
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Ɋɢɫɭɧɨɤ 2.24 – Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɡɥɚ ɮɟɪɦɵ  

ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɧɬɚ-2» ɜ ɉɄ SCAD. 
 

 

Ɋɢɫɭɧɨɤ 2.25 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɨɝɨ ɭɡɥɚ ɮɟɪɦɵ   
ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɧɬɚ-2» ɜ ɉɄ SCAD. 

 
ȼɵɜɨɞ: ɫɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɚ, ɪɚɡɦɟɪɵ ɮɚɫɨɧɤɢ, ɚ ɬɚɤɠɟ ɞɥɢɧɵ 

ɫɜɚɪɧɵɯ ɲɜɨɜ ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɚ 2.22.  
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Ɋɚɫɱёɬ ɭɡɥɚ ɫɨɩɪɹɠɟɧɢɹ ɤɨɥɨɧɧɵ ɢ ɮɟɪɦɵ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱёɬ ɭɡɥɚ ɫɨɩɪɹɠɟɧɢɹ ɩɪɨɢɡɜɟɞёɧ ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɬɚ-

2» ɉɄ SCAD Office 11.5. Ⱦɥɹ ɷɬɨɝɨ ɡɚɞɚɞɢɦ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɜ ɦɨɞɭɥɶ.  

ɂɫɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɮɟɪɦɵ, ɚ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ 

ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ ɪɚɧɟɟ ɜɵɩɨɥɧɟɧɨ ɪɚɫɱёɬɚ. 

ɍɫɢɥɢɹ ɜ ɫɬɟɪɠɧɹɯ ɩɪɢɧɢɦɚɟɦ ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ 2.11. 

Ɋɚɫɱёɬ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.26-2.29. 

ɉɨɞɪɨɛɧɵɣ ɨɬɱёɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɟ Ȼ. 

 

 

Ɋɢɫɭɧɨɤ 2.26 – Ɉɛɳɢɟ ɞɚɧɧɵɟ ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɬɚ-2» ɜ ɉɄ SCAD. 
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Ɋɢɫɭɧɨɤ 2.27 – Ɂɚɞɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɚɥɢ ɢ ɫɜɚɪɤɢ  
ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɧɬɚ-2» ɜ ɉɄ SCAD. 

 

 

Ɋɢɫɭɧɨɤ 2.28 – Ɂɚɞɚɧɢɟ ɭɫɢɥɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ  
ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɧɬɚ-2» ɜ ɉɄ SCAD. 
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Ɋɢɫɭɧɨɤ 2.29 – Ɂɚɞɚɧɢɟ ɫɟɱɟɧɢɣ ɜ ɷɥɟɦɟɧɬɚɯ ɮɟɪɦɵ  
ɜ ɦɨɞɭɥɟ «Ʉɨɦɟɧɬɚ-2» ɜ ɉɄ SCAD. 

 
ȼɵɜɨɞ: ɫɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɚ, ɪɚɡɦɟɪɵ ɮɚɫɨɧɤɢ 12ɦɦ. ɋɟɱɟɧɢɟ ɭɝɨɥɤɨɜ 

160ɯ11. 
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3. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 

 

3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ɉɥɨɳɚɞɤɚ ɢɡɵɫɤɚɧɢɣ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɝ. Ⱦɭɞɢɧɤɚ. ȼ ɝɟɨɥɨɝɢɱɟɫɤɨɦ 

ɫɬɪɨɟɧɢɢ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ 4  ɢɧɠɟɧɟɪɧɨ- ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɚ: 

- ɧɚɫɵɩɧɨɣ ɝɪɭɧɬ; 

- ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɣ ɫɥɨɣ; 

- ɫɭɝɥɢɧɨɤ ɩɥɚɫɬɢɱɧɨɦɟɪɡɥɵɣ ɫ ɥɢɧɡɚɦɢ ɥɶɞɚ; 

- ɫɭɩɟɫɶ ɬɜɟɪɞɨɦɟɪɡɥɚɹ ɧɟɡɚɫɨɥɟɧɧɚɹ. 

ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɥɢɫɬɟ 8. 

ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1, ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 

 
 

Ɋɢɫɭɧɨɤ 3.1 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 
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Ɍɚɛɥɢɰɚ 3.1 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ 

№
 ɫ

ɥɨ
ɹ 

ɇ
ɚɢ

ɦɟ
ɧɨ

ɜɚ
ɧɢ

ɟ 

ɝɪ
ɭɧ

ɬɚ
 

Ɇ
ɨɳ

ɧɨ
ɫɬ

ɶ 

ɫɥ
ɨɹ

, ɦ
 

ɉɥɨɬɧɨɫɬɶ, ɬ/ɦ3 
ɍɞ. 

ȼɟɫ 

γ, 

ɤɇ/ɦ3 

ȼɥɚɠɧɨɫɬɶ 

e Sr JL E φ c R0 
ρ ρ s ρ d W WL Wp 

1 
ɇɚɫɵɩɧɨ

ɣ ɝɪɭɧɬ 
4,11 ͳ,͸ͷ 

- - 
16,6 

- - - - - - - - - - 

2 

ɉɨɱɜɟɧɧ

ɨ-

ɪɚɫɬɢɬɟɥ

ɶɧɵɣ 

ɫɥɨɣ 

1,26 - - - - - - - - - - - - - - 

3 

ɋɭɝɥɢɧɨ

ɤ 

ɩɥɚɫɬɢɱ

ɧɨɦɟɪɡɥ

ɵɣ ɫ 

ɥɢɧɡɚɦɢ 

ɥɶɞɚ 

7,63 2,71 2,7 2,63 26,59 0,031 0,032 0,029 0,81 0,04 0,31 12 20 20 
15

0 

4 

ɋɭɩɟɫɶ 

ɬɜɟɪɞɨɦ

ɟɪɡɥɚɹ 

ɧɟ 

ɡɚɫɨɥɟɧɧ

ɚɹ 

3,78 1,95 2,7 1,89 19,13 0,035 0,058 0,031 0,67 0,06 0,14 13 26 14 
20

0 

 

ɇɚɝɪɭɡɤɢ ɨɬ ɡɞɚɧɢɹ. 

ȼ ɪɚɡɞɟɥɟ 2 ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɡɞɚɧɢɟ ɫ ɭɱɟɬɨɦ 

ɢɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ. 

ɇɚɝɪɭɡɤɚ ɨɬ ɫɬɚɥɶɧɨɣ ɪɚɦɵ: ܯଵ = ͹͵,Ͷͻ ˍʜ ∙ ˏ; ଵܰ = −ʹͻͻ,ͻͶ ˍʜ; ܳଵ = −ͳͺ,ͷ ˍʜ.  
ɋɯɟɦɚ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
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Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɨɤ 
 

Ɍɚɤ ɤɚɤ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɩɨ ɞɥɢɧɟ ɫɜɚɢ -0,5ºɋ ɢ ɧɢɠɟ, ɬɨ 

ɫɨɝɥɚɫɧɨ ɩ.6.3.11 [29] ɪɚɫɱɟɬ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɞɥɹ ɛɭɪɨɨɩɭɫɤɧɵɯ ɫɜɚɣ. 

 

3.2 Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɨɜ ɝɪɭɧɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨ I ɩɪɢɧɰɢɩɭ 

(ɫɨɯɪɚɧɟɧɢɟ ɝɪɭɧɬɨɜ ɜ ɦɟɪɡɥɨɦ ɫɨɫɬɨɹɧɢɢ). 

 ȼ ɤɚɱɟɫɬɜɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɨɯɪɚɧɟɧɢɸ ɦɟɪɡɥɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɪɭɧɬɨɜ 

ɩɪɟɞɭɫɦɨɬɪɢɦ ɭɫɬɪɨɣɫɬɜɨ ɢɫɤɭɫɬɜɟɧɧɨɣ ɧɚɫɵɩɢ ɩɨɞ ɡɞɚɧɢɟɦ ɜɵɲɟ ɭɪɨɜɧɹ 

ɟɫɬɟɫɬɜɟɧɧɵɯ ɝɪɭɧɬɨɜ. 

ɂɫɤɭɫɬɜɟɧɧɵɟ ɧɚɫɵɩɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦɢ ɢ ɧɚɞɟɠɧɵɦɢ 

ɨɯɥɚɠɞɚɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɵɯ  ɞɨɫɬɢɝɚɟɬɫɹ ɫɨɯɪɚɧɟɧɢɟ 

ɨɫɧɨɜɚɧɢɹ ɜ ɦɟɪɡɥɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɟɱɧɨɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ [42]. 

Ɋɚɫɱɟɬɧɭɸ ɝɥɭɛɢɧɭ ɫɟɡɨɧɧɨɝɨ ɨɬɬɚɢɜɚɧɢɹ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 ʜ˕ = ݉𝑡 ∙ ʜ˕ː ,                                                                                                (3.1) 

ɝɞɟ     ݉𝑡  - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɝɨ ɜɥɢɹɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɪɚɫɱɟɬɧɭɸ  

      ɝɥɭɛɢɧɭ ɫɟɡɨɧɧɨɝɨ ɨɬɬɚɢɜɚɧɢɹ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ  ɬɚɛɥɢɰɟ 10 [42]; 
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ʜ˕ː  - ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɨɬɬɚɢɜɚɧɢɹ ɝɪɭɧɬɚ. 

ɉɪɢɧɢɦɚɟɦ  ݉𝑡 = 1,2; ʜ˕ː  = 1 ɦ, ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.1) 

 ʜ˕ = ͳ,ʹ ∙ ͳ = ͳ,ʹ ˏ.  
 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɧɚ ɝɥɭɛɢɧɟ 10 ɦ   t0 = - 0,5ɨɋ. 

ɋɪɟɞɧɟɝɨɞɨɜɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɟɱɧɨɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɜɟɪɯɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɭɸɫɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ 

 𝑡଴′ = 𝑡଴ + ∆𝑡,                                                                                                  (3.2)   

 

ɝɞɟ     𝑡଴ - ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ ɧɚ ɝɥɭɛɢɧɟ 10 ɦ; ∆𝑡 - ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɯɥɚɠɞɚɸɳɢɦ  

        ɩɨɞɩɨɥɶɟɦ.    

ɉɪɢɧɢɦɚɟɦ   𝑡଴ = - 0,5 ɨɋ, ∆𝑡 = - 2,5 ɨɋ, ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 

(3.2) 

 𝑡଴′ = −Ͳ,ͷ − ʹ,ͷ = −͵ˑʠ .         

 
ɋɪɟɞɧɟɝɨɞɨɜɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɜ ɜɟɧɬɢɥɢɪɭɟɦɨɦ ɩɨɞɩɨɥɶɟ  𝑡˅.˒ , 

ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɟɱɧɨɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɜɟɪɯɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ 𝑡଴′  , ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 𝑡˅.˒ = 𝑡଴′ + 𝜏ˊ𝜏ˆ ∙ 𝜆ˏ𝜆˕ ∙ ∆𝑡 ,                                                                                   (3.3) 

 

ɝɞɟ     𝑡଴′  - ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.2); 

 𝜏ˊ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɜ ɞɧɹɯ ɫɨ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ  

ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɩɨ ɬɚɛɥɢɰɟ 1[32]; 𝜏ˆ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɝɨɞɚ; 
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𝜆ˏ, 𝜆˕ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɟɪɡɥɨɝɨ ɢ 

ɬɚɥɨɝɨ  

              ɝɪɭɧɬɚ; ∆𝑡 - ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 7 [42]. 

ɉɪɢɧɢɦɚɟɦ  𝑡଴′ = −͵℃; 𝜏ˊ = ʹͶͻ ˇː.; 𝜏ˆ = ͵͸ͷ ˇː.; 𝜆ˏ = ͳ,Ͷ; 𝜆˕ = ͳ,ʹ; ∆𝑡 = ͳ,ʹ℃, ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.3) 

 𝑡˅.˒ = −͵ + ଶସଽଷ଺ହ ∙ ଵ,ସଵ,ଶ ∙ ͳ,ʹ = −ʹ,ͳ℃.      

 

Ɉɛɳɭɸ ɩɥɨɳɚɞɶ ɩɪɨɞɭɯɨɜ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

ܨ˅  = ʛ ∙  ௖,                                                                                                    (3.4)ܨ

 

ɝɞɟ     ʛ – ɦɨɞɭɥɶ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ; ܨ௖ - ɩɥɨɳɚɞɶ ɡɞɚɧɢɹ ɜ ɩɥɚɧɟ ɩɨ ɧɚɪɭɠɧɨɦɭ ɤɨɧɬɭɪɭ. 

ɉɪɢɧɢɦɚɟɦ  ʛ = Ͳ,ͲͲͳ;  ܨ௖ = ͵ʹͶͲˏଶ , ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 

(3.4)     

ܨ˅  = Ͳ,ͲͲͳ ∙ ͵ʹͶͲ = ͵,ʹͶ ˏଶ .     

 

Ɋɚɫɱɟɬɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɟɱɧɨɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɞɥɹ ɡɞɚɧɢɹ ɫ ɯɨɥɨɞɧɵɦ 

ɩɨɞɩɨɥɶɟɦ ɩɨɞ ɫɟɪɟɞɢɧɨɣ ɡɞɚɧɢɹ ɢ ɩɨɞ ɤɪɚɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɚɦ 

 𝑡௭̝ = ሺ𝑡଴′ − 𝑡ː.ˊሻ ∙ 𝛼 + ሺ𝑡଴ − 𝑡଴′ ሻ ∙ ݇˔ + 𝑡ː.ˊ,                                                    (3.5)           

 𝑡௭̱ = ሺ𝑡଴′ + 𝑡଴ − ʹ ∙ 𝑡ː.ˊሻ ∙ 𝛼ଶ + ሺ𝑡଴ − 𝑡଴′ ሻ ∙ ݇ˍ + 𝑡ː.ˊ ,                                      (3.6)   

 

ɝɞɟ     𝑡଴′  - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.3); 
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𝑡଴ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.2); 𝑡ː.ˊ - ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɡɚɦɟɪɡɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɬɚɛɥɢɰɟ 4 [42]; 𝛼 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɡɨɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ  

       ɬɚɛɥɢɰɟ 21 [42]; ݇˔, ݇ˍ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɜɨɝɨ ɜɥɢɹɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵ ɩɨ ɬɚɛɥɢɰɟ 22 

[42]. 

ɉɪɢɧɢɦɚɟɦ  𝑡଴′ = −͵℃ ; 𝑡଴ = −Ͳ,ͷ℃ ; 𝑡ː.ˊ = −Ͳ,͵℃ ; 𝛼 = Ͳ,ͷ; ݇˔ = Ͳ,ͳ͵; ݇ˍ = Ͳ,Ͳ͸, ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (3.5) ɢ (3.6) ɢ ɨɩɪɟɞɟɥɹɟɦ 

ɪɚɫɱɟɬɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɝɥɭɛɢɧɟ 3,95 ɦ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ 

ɫɟɪɟɞɢɧɵ 1-ɨɝɨ ɫɥɨɹ). 

 𝑡௭̝ = ሺ−͵ + Ͳ,͵ሻ ∙ Ͳ,ͷ + ሺ−Ͳ,ͷ + ͵ሻ ∙ Ͳ,ͳ͵ − Ͳ,͵ = −Ͳ,ͳͻ℃ ,                                     

 𝑡௭̱ = ሺ−͵ − Ͳ,ͷ + ʹ ∙ Ͳ,͵ሻ ∙ ଴,ହଶ + ሺ−Ͳ,ͷ + ͵ሻ ∙ Ͳ,Ͳ͸ − Ͳ,͵ = −ͳ,͹ͻ℃ .   

 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɜɨɞɢɦ ɜɵɱɢɫɥɟɧɢɹ ɞɥɹ ɝɥɭɛɢɧɵ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨ 

ɫɟɪɟɞɢɧɵ ɤɚɠɞɨɝɨ ɫɥɨɹ, ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 3.2. 

Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɱɧɨɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɧɚ ɪɚɡɧɵɯ 

ɝɥɭɛɢɧɚɯ. 
z, ɦ 0 3,95 8,54 12,48 17,6 

tz
c, ℃ -0,3 -1,32 -1,05 -0,65 -0,4 

tz
ɤ, ℃ -0,3 -0,87 -0,73 -0,53 -0,3 

 

3.3 ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
3.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɜɚɢ ɋ.120.30 – ɋɜ [28], ɦɚɪɤɚ ɛɟɬɨɧɚ B30. 

Ⱦɥɢɧɚ ɫɜɚɢ l = 12 ɦ, ɤɜɚɞɪɚɬɧɨɟ ɫɟɱɟɧɢɟ 300ɯ300 ɦɦ. 

ɋɜɚɢ ɨɩɭɫɤɚɸɬɫɹ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɛɭɪɟɧɧɵɟ ɫɤɜɚɠɢɧɵ ɫ ɡɚɥɢɜɤɨɣ 

ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɦ ɪɚɫɬɜɨɪɨɦ. 
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Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɨɬɬɚɢɜɚɧɢɹ ɝɪɭɧɬɨɜ  ʜ˕ = ͳ,ʹ ˏ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɨɜ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚ ɝɥɭɛɢɧɟ 10 ɦ  𝑡଴ = −Ͳ,ͷ℃. 

ɉɪɢ ɪɚɫɱɟɬɧɨɣ ɝɥɭɛɢɧɟ ɨɬɬɚɢɜɚɧɢɹ 1,2 ɦ ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɫɜɚɢ ɜ 

ɜɟɱɧɨɦɟɪɡɥɵɣ ɝɪɭɧɬ ℎˏ = ͳʹ − ͳ,ʹ = ͳͲ,ͺˏ. 

ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɭɪɨɨɩɭɫɤɧɵɯ ɫɜɚɣ  Ɏ, ɩɨɝɪɭɠɟɧɧɵɯ ɫ 

ɡɚɩɨɥɧɟɧɢɟɦ ɫɤɜɚɠɢɧ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɦ ɪɚɫɬɜɨɪɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɢɟɦ 

ɪɚɜɧɨɩɪɨɱɧɨɫɬɢ 

 Ф˔˅ ൒ Ф < Фˆ˓,                                                                                             (3.7) 
 

ɝɞɟ    Ф˔˅ - ɡɧɚɱɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢɫɯɨɞɹ ɢɡ ɭɱɟɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ  

         ɫɞɜɢɝɭ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ; Фˆ˓ - ɬɨ ɠɟ, ɢɡ ɭɱɟɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɞɜɢɝɭ ɩɪɢɪɨɞɧɨɝɨ ɝɪɭɧɬɚ ɩɨ 

ɤɨɧɬɚɤɬɭ ɫ  

         ɷɬɢɦ ɪɚɫɬɜɨɪɨɦ. 

ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɢɫɯɨɞɹ ɢɡ ɭɱɟɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɞɜɢɝɭ ɰɟɦɟɧɬɧɨ-

ɩɟɫɱɚɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 Ф˔˅ = ݉ ∙ ሺܴ ∙ ܨ + ∑ ܴ˔ˏ𝑖௡𝑖=ଵ ∙ ܨ̝ ˏ𝑖ሻ,                                                            (3.8) 

 

ɝɞɟ    ݉ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɝɪɭɧɬɨɜɨɝɨ ɨɫɧɨɜɚɧɢɹ; ݊ - ɱɢɫɥɨ ɫɥɨɟɜ ɜɟɱɧɨɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ; ܴ - ɪɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɦɟɪɡɥɵɣ ɝɪɭɧɬ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ ɩɨ  

      ɬɚɛɥɢɰɟ 14 [27]; ܨ- ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; ܴ˔ˏ𝑖 - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɫɞɜɢɝɭ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ  

          ɫɦɟɪɡɚɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɞɥɹ ɫɟɪɟɞɢɧɵ i-ɨɝɨ ɫɥɨɹ ɜɟɱɧɨɦɟɪɡɥɨɝɨ 

ɝɪɭɧɬɚ ɩɨ ɬɚɛɥɢɰɟ 16 [42]; ̝ܨ ˏ𝑖 – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɦɟɪɡɚɧɢɹ i-ɨɝɨ ɫɥɨɹ ɜɟɱɧɨɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɫ  

          ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɜɚɢ.  
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ɇɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɢɫɯɨɞɹ ɢɡ ɭɱɟɬɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɫɞɜɢɝɭ 

ɩɪɢɪɨɞɧɨɝɨ ɝɪɭɧɬɚ ɩɨ ɤɨɧɬɚɤɬɭ ɫ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɦ ɪɚɫɬɜɨɪɨɦ, ɨɩɪɟɞɟɥɹɟɦ 

ɩɨ ɮɨɪɦɭɥɟ 

 Фˆ˓ = ݉ ∙ ሺܴ ∙ ܨ˒ ˓ + 𝜋 ∙ 𝑑 ∙ ∑ ܴ˔ˇ𝑖௡𝑖=ଵ ∙ ℎ𝑖ሻ,                                                   (3.9)  

 

ɝɞɟ     ݉, ܴ, ݊ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.8); ˒ܨ ˓ – ɩɪɢɜɟɞɟɧɧɚɹ ɩɥɨɳɚɞɶ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɝɪɭɧɬ 

ɧɨɪɦɚɥɶɧɨ  

         ɞɚɜɥɟɧɢɟ  ܴ; 𝑑 - ɞɢɚɦɟɬɪ ɫɤɜɚɠɢɧɵ; ܴ˔ˇ𝑖 - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɝɪɭɧɬɚ ɫɞɜɢɝɭ ɜ i-ɨɦ ɫɥɨɟ ɩɨ  

ɬɚɛɥɢɰɟ 17 [42]; ℎ𝑖 - ɬɨɥɳɢɧɚ i-ɨɝɨ ɫɥɨɹ ɝɪɭɧɬɚ. 

ɉɪɢɜɟɞɟɧɧɚɹ ɩɥɨɳɚɞɶ  ˒ܨ ˓ ɞɥɹ ɫɜɚɣ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɨɣ 

ܨ˒  ˓ = ܽ ∙ ܾ +  (3.10)                                                                                         ,ܨ∆

 

ɝɞɟ    ܽ, ܾ – ɪɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; ∆ܨ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.11). 

ܨ∆  = ଷሺௗ−𝑎ሻ𝑅 ∙ ሺʹ ∙ ሺܽ + ܾሻ ∙ ܴ˔ˏ − 𝜋 ∙ 𝑑 ∙ ܴ˔ˇሻ,                                           (3.11) 

 

ɝɞɟ     𝑑 - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.9); ܽ, ܾ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.10); ܴ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.8); ܴ˔ˏ, ܴ˔ˇ - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ ɪɚɫɬɜɨɪɚ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ  

              ɫɜɚɢ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɞɜɢɝɭ ɝɪɭɧɬɚ ɩɪɢɪɨɞɧɨɝɨ ɫɥɨɠɟɧɢɹ ɩɨ  
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              ɪɚɫɬɜɨɪɭ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ  𝑡௭ , ɤɨɬɨɪɚɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ  

              ɩɪɢ ݖ = ℎˏ − ͳ,ͷ ∙ ሺ𝑑 − ܽሻ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.3. 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 

№
 i-

ɨɝ
ɨ 

ɫɥ
ɨɹ

 

Ƚɥ
ɭɛ

ɢɧ
ɚ 

ɨɬ
 

ɩɨ
ɜɟ

ɪɯ
ɧɨ

ɫɬ
ɢ,

 

ɦ 

Ƚɪ
ɭɧ

ɬ 

Ɍɨ
ɥɳ

ɢɧ
ɚ 

ɫɥ
ɨɹ

, ɦ
 

Ɍɟ
ɦɩ

ɟɪ
ɚɬ

ɭɪ
ɚ 

ɜ 
ɫɟ

ɪɟ
ɞɢ

ɧɟ
  

i-
ɨɝ

ɨ 
ɫɥ

ɨɹ
, 

𝑡 ௭,℃ ܴ ˔ˏ𝑖, ɤɝ
ɫ/

ɫɦ
2 ܨ̝  ˏ𝑖, ɫɦ

2  

ܴ ˔ˏ𝑖∙ ̝ܨ
ˏ𝑖 

ɤɝ
ɫ ܴ ˔ˇ𝑖, ɤɝ

ɫ/
ɫɦ

2 ܨ̝  ˇ𝑖, ɫɦ
2  ܴ ˔ˇ𝑖∙ ̝ܨ

ˇ𝑖 
ɤɇ

 

1 3,95 
ɇɚɫɵɩɧɨɣ 

ɝɪɭɧɬ 
4,11 -1,32 1,49 9456 14089,44 1,96 

12371,

6 
242,34 

2 8,54 

ɉɨɱɜɟɧɧɨ-

ɪɚɫɬɢɬɟɥɶ-

ɧɵɣ ɫɥɨɣ 

1,26 -1,05 1,33 1511 2010,96 1,74 1978,2 34,07 

3 12,0 ɋɭɝɥɢɧɨɤ 7,63 -0,65 0,72 7956 5728,32 0,92 1409,1 95,37 

 ∑ ܴ˔ˏ𝑖ସ
𝑖=ଵ ∙ ܨ̝ ˏ𝑖 24408,72 

ɤɝɫ 
∑ ܴ˔ˇ𝑖ସ
𝑖=ଵ ∙ ܨ̝ ˇ𝑖 372,78 

 

 

ɇɚ ɝɥɭɛɢɧɟ ݖ = ͳͲ,ͺ − ͳ,ͷ ∙ ሺͲ,ͷ − Ͳ,͵ሻ = ͳͲ,ͷ ɬɟɦɩɟɪɚɬɭɪɚ ɝɪɭɧɬɚ 

 𝑡௭ = −Ͳ,Ͷ℃, ɩɪɢɧɢɦɚɟɦ ܴ = ͻͷͲ ˍʞ˃, ܴ˔ˏ = ͷͲ ˍʞ˃, ܴ˔ˇ =  ͸ͷ ˍʞ˃, 𝑑 = ͷͲ˔ˏ, ܽ = ܾ = ͵Ͳ˔ˏ, ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.11) 

ܨ∆  = ଷሺହ଴−ଷ଴ሻଽ,ହ ∙ ሺʹ ∙ ሺ͵Ͳ + ͵Ͳሻ ∙ Ͳ,ͷ − ͵,ͳͶ ∙ ͷͲ ∙ Ͳ,͸ͷሻ ൑ Ͳ  , 

 

ɬɨɝɞɚ  ˒ܨ ˓ = ܽ ∙ ܾ = ͵Ͳ ∙ ͵Ͳ = ͻͲͲ˔ˏଶ. 

 

Ⱦɥɹ ɛɭɪɨɨɩɭɫɤɧɵɯ ɫɜɚɣ ɩɨ ɬɚɛɥɢɰɟ 20 [42] ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 

ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɨɫɧɨɜɚɧɢɹ  m = 1,1.  

ɉɨɞɫɬɚɜɥɹɟɦ ɪɚɧɟɟ ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (3.8) ɢ (3.9) 

 Ф˔˅ = ͳ,ͳ ∙ ሺͻ,ͷ ∙ ͻͲͲ + ʹͶͶͲͺ,͹ʹሻ = ͵͸ʹͷͶ,͸ ˍˆ˔ = ͵͸ʹ,ͷͷˍʜ , 
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 Фˆ˓ = ͳ,ͳ ∙ ሺͻ,ͷ ∙ ͻͲͲ + Ͷͳ͸ͷͶ,ͻ͵ሻ = ͷͷʹʹͷ,Ͷ ˍˆ˔ = ͷͷʹ,ʹͷˍʜ , 

 Фˆ˓ > Ф˔˅ . 

 

Ɂɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɩɪɢɦɟɦ ɡɧɚɱɟɧɢɟ Ɏ= ͵͸ʹ,ͷͷˍʜ. 

 

ɋɜɚɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɧɚɢɛɨɥɟɟ ɧɟɜɵɝɨɞɧɵɣ ɫɥɭɱɚɣ ɪɚɛɨɬɵ ɩɨɞ 

ɞɟɣɫɬɜɢɟɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. Ɍɚɤ ɤɚɤ ʜ˕ = ͳ,ʹˏ ൑ ͷ ∙ ܾ ɫɜɚɹ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɫɬɟɪɠɟɧɶ, ɠɟɫɬɤɨ ɡɚɳɟɦɥɟɧɧɵɣ ɜ ɦɟɪɡɥɨɦ ɝɪɭɧɬɟ ɜ 

ɫɟɱɟɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɨɬ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ݈ = ݈଴ + ʜ˕ + ͳ,ͷ ∙ ܾ = Ͳ,ͳͷ + ͳ,ʹ + ͳ,ͷ ∙ Ͳ,͵ = ͳ,ͺ ˏ.  

ɉɟɪɟɦɟɳɟɧɢɟ ɝɨɥɨɜɵ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɭɫɢɥɢɹ ɜ ɫɜɚɟ ɨɬ 

ɞɟɣɫɬɜɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨ ɮɨɪɦɭɥɚɦ 

 ∆ˆ = 𝐻∙௟యଵଶ∙ா˄∙𝐽,                                                                                                  (3.12) 

ܯ  = 𝐻∙௟ଶ ,                                                                                                        (3.13) 

 

ɝɞɟ     𝐻 - ɪɚɫɱɟɬɧɚɹ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɟɪɟɞɚɸɳɚɹɫɹ ɧɚ ɫɜɚɸ ɜ  

          ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ; ܧ˄ – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɜɚɢ; 𝐽 - ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ. 

ɉɪɢɧɢɦɚɟɦ 𝐻 = ͳͺ,ͷ ˍʜ, ݈ = ͳ,ͺ ˏ, ܧ˄ ∙ 𝐽 = ͳͺ͸ͲͲˍʜ ∙ ˏଶ, ɩɨɞɫɬɚɜɥɹɟɦ 

ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (3.12) ɢ (3.13) 

 ∆ˆ = ଵ଼,ହ∙ଵ,଼యଵଶ∙ଵ଼଺଴଴ = Ͳ,ͲͲͲͷˏ ,                                                                                             
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ܯ = ଵ଼,ହ∙ଵ,଼ଶ = ͳ͸,͸ͷ ˍʜ ∙ ˏ . 

 

Ɋɚɫɱɟɬɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɜɚɸ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 ܰ ൑ Ф௞ː,                                                                                                         (3.14)   

 

ɝɞɟ    Ф - ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ; ݇ː - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ɉɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɹ Ɏ= ͵͸ʹ,ͷͷˍʜ,  ݇ː = ͳ,Ͷ,  ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ 

ɮɨɪɦɭɥɭ (3.14) ɢ ɨɩɪɟɞɟɥɹɟɦ ɞɨɩɭɫɤɚɟɦɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɜɚɸ 

 

 ܰ ൑ ଷ଺ଶ,ହହଵ,ସ = ʹͷͺ,ͻ͸ˍʜ. 

 

3.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɜɚɣ ɢ ɪɚɡɦɟɳɟɧɢɟ ɢɯ ɜ ɮɭɧɞɚɦɟɧɬɟ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 ݊ = ேభФೖː−଴,ଽ∙d˓∙𝛾೎˓−ଵ,ଵ∙ଵ଴∙௚˔˅,                                                                             (3.15) 

ɝɞɟ    ଵܰ, ଶܰ - ɜɟɪɬɢɤɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɨɛɪɟɡɟ ɪɨɫɬɜɟɪɤɚ; 

 
Ф௞ː - ɞɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ, ɩɨ ɮɨɪɦɭɥɟ (3.14); d˓- ɜɵɫɨɬɚ ɪɨɫɬɜɟɪɤɚ; 𝛾௖˓ – ɭɫɪɟɞɧɟɧɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ; 𝑔˔˅ - ɦɚɫɫɚ ɫɜɚɢ.  

ɉɪɢɧɢɦɚɟɦ ଵܰ = ʹͻͻ,ͻͶ ˍʜ;  Ф௞ː = ʹͷͺ,ͻ͸ ˍʜ;  d˓ = Ͳ,ͻ ˏ;  𝛾௖˓ = ʹͲ ˍʜ/ˏ 

; 𝑔˔˅ = ʹ,͹ ˕,  ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.15) 
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݊ = ଶଽଽ,ଽସଶହ଼,ଽ଺−଴,ଽ∙଴,ଽ∙ଶ଴−ଵ,ଵ∙ଵ଴∙ଶ,଻ = ͳ,Ͷ. 

 

ɉɪɢɧɢɦɚɟɦ 3 ɫɜɚɢ. 

ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

 

 

 

Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ 

 

3.3.3 ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɪɨɫɬɜɟɪɤɚ 

 

ɋɜɚɣɧɵɣ ɤɭɫɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɨɬ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɩɨ ɩɨɞɨɲɜɟ 

ɪɨɫɬɜɟɪɤɚ. ɉɨɷɬɨɦɭ ɜɫɟ ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɹɬɫɹ ɤ ɰɟɧɬɪɭ ɪɨɫɬɜɟɪɤɚ. 

ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɪɨɫɬɜɟɪɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 

 ܰ′ = ଵܰ + ଶܰ + ˓ܰ,                                                                                    (3.16)  

′ܯ  = ܯ + ܳ ∙ 𝑑𝑝,                                                                                        (3.17)  

 ܳ′ = ܳ,                                                                                                         (3.18)  

 

ɝɞɟ     ଵܰ, ଶܰ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.15); 
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˓ܰ - ɧɚɝɪɭɡɤɚ ɨɬ ɪɨɫɬɜɟɪɤɚ; ܯ – ɦɨɦɟɧɬ ɨɬ ɧɚɝɪɭɡɨɤ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɰɟɧɬɪ ɪɨɫɬɜɟɪɤɚ; ܳ - ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ; 𝑑𝑝 - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.15). 

ɇɚɝɪɭɡɤɭ ɨɬ ɪɨɫɬɜɟɪɤɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 𝑝ܰ = ͳ,Ͳͷ ∙ ܰ௠,                                                                                           (3.19) 

, ɝɞɟ ܰ௠ - ɜɟɫ ɦɟɬɚɥɥɚ ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ɪɨɫɬɜɟɪɤɚ 

 𝑝ܰ = ͳ,Ͳͷ ∙ ͵,͵ͷ = ͵,ͷʹ ˍʜ. 

 

ɉɪɢɧɢɦɚɟɦ  ଵܰ = ͸ͳ͹,͸ͺ ˍʜ;   ˓ܰ = ͵,ͷʹ ˍʜ; 

ܯ  = ͻͲ,ͳͷ ˍʜ ∙ ˏ; ܳ = ͳͺ,ͷ ˍʜ, ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (3.16), 

(3.17), (3.18)  

 ܰ′ = ʹͻͻ,ͻͶ + ͵,ͷʹ = ͵Ͳ͵,Ͷ͸ ˍʜ; ,                                                                              
′ܯ  = ͹͵,ͷ + ͳͺ,ͷ ∙ Ͳ,ͻ = ͻͲ,ͳͷ ˍʜ ∙ ˏ; ,                                                                      
 ܳ′ = ͳͺ,ͷ ˍʜ.       
 
3.3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɤɚɠɞɭɸ ɫɜɚɸ ɢ ɩɪɨɜɟɪɤɚ ɫɜɚɣɧɨɝɨ 

ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

 

ɇɚɝɪɭɡɤɢ ɧɚ ɫɜɚɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

˔ܰ˅ = ே′௡ + ெ′𝑥∙௬∑ሺ௬𝑖మሻ − ͳ,ͳ ∙ ͳͲ ∙ 𝑔˔˅,                                                                 (3.20)  

 

ɝɞɟ     ܰ′,   ɧɚɝɪɭɡɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɤ ɩɨɞɨɲɜɟ ɪɨɫɬɜɟɪɤɚ, ɩɨ ɮɨɪɦɭɥɟ (3.16) - ′ܯ
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 ɢ (3.17); ݊ - ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ; ݕ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ ɞɨ ɨɫɢ ɫɜɚɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɹɟɬɫɹ  

      ɭɫɢɥɢɟ; ݕ𝑖  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɤɭɫɬɚ ɞɨ ɨɫɢ ɤɚɠɞɨɣ ɫɜɚɢ; 𝑔˔˅ - ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (3.15). 

ɉɪɢɧɢɦɚɟɦ ܰ′ = ͵Ͳ͵,Ͷ͸ ˍʜ; ܯ′ = ͻͲ,ͳͷɤɇ ∙ ɦ ; ݊ = ݕ  ; ͵ = Ͳ,Ͷͷ ˏ, 

ɩɨɞɫɬɚɜɥɹɟɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.20) 

 

 ଵܰ = ଷܰ = ଷ଴ଷ,ସ଺ଷ + ଽ଴,ଵହ∙଴,ସହଷ∙ሺ଴,ସହሻమ − ͳ,ͳ ∙ ͳͲ ∙ ʹ,͹ = ͳͳͲ,ͻ ˍʜ . 

 

Ⱥɧɚɥɨɝɢɱɧɨ ɨɩɪɟɞɟɥɹɟɦ ɧɚɝɪɭɡɤɢ ɧɚ ɞɪɭɝɢɟ ɫɜɚɢ. 

 

ଶܰ = ଷ଴ଷ,ସ଺ଷ − ଽ଴,ଵହ∙଴,ସହଷ∙ሺ଴,ସହሻమ − ͳ,ͳ ∙ ͳͲ ∙ Ͷ,Ͷͺ = ͳͶ,͹ͻ ˍʜ; 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɤɪɚɣɧɢɟ ɫɜɚɢ 

 ܰ௠𝑎௫ = ͳͳͲ,ͻ ˍʜ, ɩɨ ɧɟɣ ɢ ɛɭɞɟɦ ɜɵɩɨɥɧɹɬɶ ɩɪɨɜɟɪɤɭ ɩɨ ɧɟɫɭɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɨɜɟɪɤɭ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.14) 

 ܰ௠𝑎௫ ൑ Ф௞ː ; 

 ͳͳͲ,ͻ ˍʜ ൑ ʹͷͺ,ͻ͸ ˍʜ . 

 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɨɛɟɫɩɟɱɟɧɚ.  

 

3.3.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ 
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Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɩɪɨɢɡɜɟɞɟɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ SCAD. 

ɋɯɟɦɚ ɪɨɫɬɜɟɪɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.4. 

 

 
Ɋɢɫɭɧɨɤ 3.4 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɨɫɬɜɟɪɤɚ 

 
Ȼɭɪɟɧɢɟ ɫɤɜɚɠɢɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɅȻɍ-50 ɫ 

ɦɚɤɫɢɦɚɥɶɧɵɦ ɞɢɚɦɟɬɪɨɦ ɛɭɪɟɧɢɹ 500 ɦɦ. 

 

 
Ɋɢɫɭɧɨɤ 3.5 – ɂɡɝɢɛɚɸɳɢɟ ɦɨɦɟɧɬɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɫɟɱɟɧɢɹɯ ɪɨɫɬɜɟɪɤɚ 
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Ɋɢɫɭɧɨɤ 3.6 – Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɪɤɢ ɫɟɱɟɧɢɣ ɪɨɫɬɜɟɪɤɚ ɜ ɩɨɫɬɩɪɨɰɟɫɫɨɪɟ ɋɬɚɥɶ 

 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 0,36<1. ɉɪɨɱɧɨɫɬɶ ɩɪɢɧɹɬɵɯ 

ɫɟɱɟɧɢɣ ɪɨɫɬɜɟɪɤɚ ɨɛɟɫɩɟɱɟɧɚ. 

 

3.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 

 

3.4.1 ȼɵɛɨɪ ɞɥɢɧɵ ɫɜɚɢ 

 

ɇɚɝɪɭɡɤɢ ɨɬ ɡɞɚɧɢɹ. 

ȼ ɪɚɡɞɟɥɟ 2 ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɡɞɚɧɢɟ ɫ ɭɱɟɬɨɦ 

ɢɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɨɱɟɬɚɧɢɹ. 

ɇɚɝɪɭɡɤɚ ɨɬ ɤɨɥɨɧɧɵ: ܰ = −ʹͻͻ,ͻͶ ˍʜ  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɭɪɨɜɵɟ ɫɜɚɢ ɞɥɢɧɨɣ 12ɦ. ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 

D=325ɦɦ, ɦɚɪɤɚ ɛɟɬɨɧɚ B30. 
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3.4.2 ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɩɨ ɝɪɭɧɬɭ 

 

Ⱥ = 0,3252 ∙  3,14/ 4 = 0,08 ɦ2 – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; 

u =  3,14 ∙ 0,325 = 1 ɦ  – ɩɟɪɢɦɟɬɪ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; 

fi – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɢ ɜ 

ɩɪɟɞɟɥɚɯ 

i - ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɤɉɚ (ɬɚɛɥɢɰɚ 3); 

hi - ɬɨɥɳɢɧɚ   i - ɝɨ ɫɥɨɹ ɝɪɭɧɬɚ, ɦ. 

R = 1 104 ɤɇ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɨɞ ɧɢɠɧɢɦ ɤɨɧɰɨɦ ɫɜɚɢ 

ɩɨ ɬɚɛɥ. 7.8 [29]. 

Fd = γc ∙ (γcR ∙R∙A + u∙ γcf ∙∑ fi ∙ hi) = 1∙ [1∙1050 ∙ 0,08 +1 ∙0,7 ∙372,78] =              

= 344,9 ɤɇ. 

Ⱦɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɫɨɫɬɚɜɢɬ: 

Fd/ γɤ =  / 1,4 = 246,4 ɤɇ.                                                                         (3.22) 

 

3.4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɱɢɫɥɚ ɫɜɚɣ ɜ ɮɭɧɞɚɦɟɧɬɟ. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɪɨɫɬɜɟɪɤɚ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɜ ɤɭɫɬɟ n ɨɩɪɟɞɟɥɹɟɦ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ, ɩɪɢɪɚɜɧɢɜɚɹ 

ɪɚɫɱɟɬɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɜɚɸ ɨɬ ɡɞɚɧɢɹ ɤ ɩɪɢɧɹɬɨɣ ɞɨɩɭɫɤɚɟɦɨɣ ɧɚɝɪɭɡɤɟ ɧɚ 

ɫɜɚɸ: ݊ = ே೗ி೏ 𝛾ೖ⁄ −ଵ,ଵ∙ଵ଴∙௚˔˅−଴,ଽ∙ௗ𝑝∙𝛾˔˓                                                                        (3.23) 

ɋɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ 3.23: 

(3.21) 
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݊ = ௟ܰܨௗ 𝛾௞⁄ − ͳ,ͳ ∙ ͳͲ ∙ 𝑔˔˅ − Ͳ,ͻ ∙ 𝑑𝑝 ∙ 𝛾 ˓ = ʹͻͻ,ͻͶʹͶ͸,Ͷ − Ͳ,ͻ ∙ ͳ ∙ ʹͲ = ͳ,͵ͳ 

ɉɪɢɧɢɦɚɟɦ 3 ɫɜɚɢ. 

 

Ɋɢɫɭɧɨɤ 3.7 – ɉɥɚɧ ɪɚɡɦɟɳɟɧɢɹ ɫɜɚɣ ɜ ɤɭɫɬɟ. 

Ɋɨɫɬɜɟɪɤ 1 x 1 ɦ. 

3.4.4 Ɋɚɫɱɟɬ  ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɩɨ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɋɜɚɣɧɵɣ ɤɭɫɬ ɪɚɫɫɱɢɬɵɜɚɟɦ ɨɬ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɩɨ ɩɨɞɨɲɜɟ 

ɪɨɫɬɜɟɪɤɚ. ɉɨɷɬɨɦɭ ɜɫɟ ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɹɬɫɹ ɤ ɰɟɧɬɪɭ ɪɨɫɬɜɟɪɤɚ (ɩɪɨɞɨɥɶɧɨɣ 

ɨɫɢ ɤɨɥɨɧɧɵ) ɜ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ. 

ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɪɨɫɬɜɟɪɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ (ɪɚɫɱɟɬ ɜɟɞɟɦ ɩɨ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ): 

N = Nɤ  + Ncm+ Np;            

M = Mɤ  + Qɤ ∙ ( dɪ – 0,15) – Nɫɬ ∙ ɚ;                                                             (3.24) 

Q = Qɤ,       

ɝɞɟ Np – ɧɚɝɪɭɡɤɚ ɨɬ ɪɨɫɬɜɟɪɤɚ;  

Np =1,1∙γɫɪ∙ bɪ ∙ lɪ ∙ dɪ = 1,1 ∙ 20 ∙ 1,7 ∙ 1,7 ∙ 1,0 = 63,58 (ɤɇ); 

N = Nɤ  + Ncm+ Np = 299,94 + 63,58= 363,52 ɤɇ; 

M = Mɤ  + Qɤ ∙(dɪ–0,15) – Nɫɬ∙ɚ =90,15  ɤɇ · ɦ; 

Q = Qɤ = 18,5 ɤɇ 
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3.4.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɫɜɚɸ 

 

Ɉɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɜɚɣɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ 

ɭɫɥɨɜɢɟ: 

Nɫɜ ≤ Fd/ γɤ 

ɚ ɩɪɢ ɧɚɥɢɱɢɢ ɦɨɦɟɧɬɨɜ ɨɬ ɜɟɬɪɨɜɵɯ ɢ ɤɪɚɧɨɜɵɯ ɧɚɝɪɭɡɨɤ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ: 

Nɫɜ 
ɤɪ ≤ 1,2 ∙ Fd/ γɤ; 

Nɫɜ 
ɤɪ ≥ 0. 

ɝɞɟ  Nɫɜ 
ɤɪ  - ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɤɪɚɣɧɟɝɨ ɪɹɞɚ. 

ɇɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ Nɫɜ
ɤɪ   ɩɪɢ ɞɟɣɫɬɜɢɢ ɦɨɦɟɧɬɨɜ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 

˔ܰ˅ = ே೗௡ + ெ𝑥∙௬∑ሺ௬𝑖ሻమ                                                                                          (3.25) 

ɝɞɟ y – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɫɜɚɣɧɨɝɨ ɤɭɫɬɚ ɞɨ ɨɫɢ ɫɜɚɢ, ɜ ɤɨɬɨɪɨɣ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɢɥɢɟ, ɦ; yi – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɤɭɫɬɚ ɞɨ ɨɫɢ ɤɚɠɞɨɣ ɫɜɚɢ, ɦ. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɟ (ɤɪɚɣɧɢɟ; ɩɪɢ ɭɱɟɬɟ ɞɟɣɫɬɜɢɹ ɢɡɝɢɛɚɸɳɟɝɨ 

ɦɨɦɟɧɬɚ) ɫɜɚɢ. Ɉɩɪɟɞɟɥɢɦ ɜ ɧɢɯ ɭɫɢɥɢɹ ɩɨ ɮɨɪɦɭɥɟ 3.25: 

˔ܰ˅ = ௟݊ܰ + ௫ܯ ∙ 𝑖ሻଶݕሺ∑ݕ < ͳ,ʹ ∙ ௗγ௞ܨ ଵܰ,ଶ = ͵͸͵,ͷʹ͵ + ͻͲ,ͳͷ ∙ Ͳ,͸ͷ͵ ∙ Ͳ.͸ͷଶ =  ͳʹͷ,ͷͷ < ͳ,ʹ ∙ =ௗγ௞ܨ ͳͶͷ,ͻ͹ − ˖˔ˎˑ˅ˋˈ ˅ы˒ˑˎːяˈ˕˔я. 
ଷܰ = ͵͸͵,ͷʹ͵ − ͻͲ,ͳͷ ∙ Ͳ,ͷ͵ ∙ Ͳ.͸ͷଶ =  ͷͳ,͵͹ > Ͳ − ˖˔ˎˑ˅ˋˈ ˅ы˒ˑˎːяˈ˕˔я. 

Ɋɚɫɱɟɬ ɪɨɫɬɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɜɚɪɢɚɧɬɭ ɫ ɛɭɪɨɨɩɭɫɤɧɵɦɢ 

ɫɜɚɹɦɢ. 

 
 
3.4.6 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 

 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɟɞɟɦ ɩɨ ɫɩɪɚɜɨɱɧɢɤɚɦ ɟɞɢɧɵɯ ɧɨɪɦ ɢ ɪɚɫɰɟɧɨɤ ɜ 

ɰɟɧɚɯ 2001 ɝ.: 
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Ɍɚɛɥɢɰɚ 3.4 – Ɉɛɴёɦ ɢ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɞɥɹ ɛɭɪɨɨɩɭɫɤɧɵɯ ɫɜɚɣ 

ɇ
ɨɦ

ɟɪ
 

ɪɚ
ɫɰ

ɟɧ
ɨɤ

 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ ȿɞ. ɢɡɦ. Ɉɛɴɟɦ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ-ɱ 

ȿɞ. ɢɡɦ. ȼɫɟɝɨ ȿɞ. ɢɡɦ. ȼɫɟɝɨ 

Ɏɭɧɞɚɦɟɧɬ ɢɡ ɛɭɪɨɨɩɭɫɤɧɵɯ  ɫɜɚɣ 

1-168 
Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ  

ɷɤɫɤɚɜɚɬɨɪɨɦ 
1000ɦ3 2,268 91,2 206,84 8,33 18,89 

1-368 

Ɍɪɚɫɩɨɪɬɢɪɨɜɤɚ ɝɪɭɧɬɚ ɜ 
ɨɬɜɚɥ ɧɚ 

ɪɚɫɫɬɨɹɧɢɟ ɞɨ 3 ɤɦ 

ɬ 4037,04 0,39 15744,3 - - 

5-12 

ɉɨɝɪɭɠɟɧɢɟ ɫɜɚɢ ɞɥɢɧɨɣ ɞɨ 
12 

ɦ ɜ ɝɪɭɧɬ 1 ɝɪ. 

ɩɨɝ.ɦ 48 16,5 83490 2,7 13662 

- 
ɋɜɚɢ ɦɚɪɤɢ 300ɯ300ɞɥɢɧɨɣ 8-
12 ɦ 

ɦ3 4,32 7,68 317,95 - - 

5-31 ɋɪɭɛɤɚ ɝɨɥɨɜ ɫɜɚɣ ɋɜɚɹ 4 1,19 547,4 0,96 441,6 

 
ɍɫɬɪɨɣɫɬɜɨ ɫɬɚɥɶɧɨɝɨ 
ɪɨɫɬɜɟɪɤɚ ɢɡ ɫɬɚɥɢ ɋ345 

ɬ 0,335 240 80,4 1,37 0,45895 

ɂɬɨɝɨ: 2691,62  152,7914 

 

Ɍɚɛɥɢɰɚ 3.5 – Ɉɛɴёɦ ɢ ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ ɞɥɹ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 

ɇ
ɨɦ

ɟɪ
 

ɪɚ
ɫɰ

ɟɧ
ɨ

ɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ȿɞ. ɢɡɦ. Ɉɛɴɟɦ 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ-ɱ 

ȿɞ. ɢɡɦ. ȼɫɟɝɨ ȿɞ. ɢɡɦ. ȼɫɟɝɨ 

Ɏɭɧɞɚɦɟɧɬ ɢɡ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 

1-168 

Ɋɚɡɪɚɛɨɬɤɚ 
ɝɪɭɧɬɚ  

ɷɤɫɤɚɜɚɬɨɪɨɦ 

1000ɦ3 2,68 91,2 244,416 8,33 22,32 

1-368 

Ɍɪɚɫɩɨɪɬɢɪɨɜɤɚ 
ɝɪɭɧɬɚ ɜ ɨɬɜɚɥ ɧɚ 

ɪɚɫɫɬɨɹɧɢɟ ɞɨ 3 
ɤɦ 

ɬ 4772,08 0,39 1861,11 - - 

 ɍɫɬɪɨɣɫɬɜɨ ɫɜɚɣ ɉɨɝ.ɦ. 48 28,8 440496 1,17 17935 

 
ɍɫɬɪɨɣɫɬɜɨ 
ɫɬɚɥɶɧɨɝɨ 
ɪɨɫɬɜɟɪɤɚ ɢɡ 

ɬ 0,335 240 80,4 1,37 0,45895 
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ɇ
ɨɦ

ɟɪ
 

ɪɚ
ɫɰ

ɟɧ
ɨ

ɤ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ȿɞ. ɢɡɦ. Ɉɛɴɟɦ 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ-ɱ 

ȿɞ. ɢɡɦ. ȼɫɟɝɨ ȿɞ. ɢɡɦ. ȼɫɟɝɨ 

ɫɬɚɥɢ ɋ345 

ɂɬɨɝɨ: 3568,326  78,93895 

 

ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɫɬɨɢɦɨɫɬɢ ɢ 

ɬɪɭɞɨɟɦɤɨɫɬɢ. Ⱥ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɥɨɳɚɞɤɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɮɭɧɞɚɦɟɧɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6: 

Ɍɚɛɥɢɰɚ 3.6 – ɋɪɚɜɧɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɮɭɧɞɚɦɟɧɬɵ  

ȼɢɞ ɮɭɧɞɚɦɟɧɬɚ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɤɨɫɬɶ, ɱɟɥ-ɱ 

Ɏɭɧɞɚɦɟɧɬ ɢɡ 
ɛɭɪɨɨɩɭɫɤɧɵɯ 2691,62 131,1914 

Ɏɭɧɞɚɦɟɧɬ ɢɡ 
ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ 3568,326 

78,93895 

 

ɂɡ ɫɨɨɛɪɚɠɟɧɢɣ ɫɧɢɠɟɧɢɹ ɷɤɨɧɨɦɢɢ ɡɚɬɪɚɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ 

ɩɪɢɧɢɦɚɟɦ ɮɭɧɞɚɦɟɧɬ ɢɡ ɛɭɪɨɧɚɛɢɜɧɵɯ ɫɜɚɣ. 
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4. Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

 

4.1 ɉɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

ȼ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɨɬɧɨɲɟɧɢɢ ɩɥɨɳɚɞɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɠɚɪɧɨɝɨ 

ɞɟɩɨ ɨɬɧɨɫɢɬɫɹ ɤ Ɍɚɣɦɵɪɫɤɨɦɭ (Ⱦɨɥɝɚɧɨ-ɇɟɧɟɰɤɨɦɭ) ɦɭɧɢɰɢɩɚɥɶɧɨɦɭ ɪɚɣɨɧɭ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞɱɢɧɟɧɧɨɣ ɚɞɦɢɧɢɫɬɪɚɰɢɢ ɝ. Ⱦɭɞɢɧɤɚ. 

ɉɨ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɫɨɝɥɚɫɧɨ [32] ɩɥɨɳɚɞɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɩɨɞɪɚɣɨɧɟ I Ȼ. Ɂɢɦɚ ɫɭɪɨɜɚɹ, ɯɨɥɨɞɧɚɹ ɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɫ ɫɢɥɶɧɵɦɢ ɜɟɬɪɚɦɢ ɢ ɦɟɬɟɥɹɦɢ. Ɉɧɚ ɧɚɱɢɧɚɟɬɫɹ ɜɨ ɜɬɨɪɨɣ 

ɩɨɥɨɜɢɧɟ ɫɟɧɬɹɛɪɹ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ 8-9 ɦɟɫɹɰɟɜ. Ʌɟɬɨ ɤɨɪɨɬɤɨɟ ɬɟɩɥɨɟ. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ ɨɬ ɦɢɧɭɫ 9,2 ɞɨ ɦɢɧɭɫ 10°ɋ. 

Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ ɦɢɧɭɫ 55,5°ɋ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ – 244 ɞɧɹ. 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

0,92 – ɦɢɧɭɫ 49°ɋ; 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 

0,98 – ɦɢɧɭɫ 50°ɋ; 

- ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɞɥɹ VI ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ – 3 ɤɉɚ; 

- ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ IV ɜɟɬɪɨɜɨɝɨ ɪɚɣɨɧɚ – 

0,48 ɤɉɚ; 

- ɡɨɧɚ ɜɥɚɠɧɨɫɬɢ – 2 (ɧɨɪɦɚɥɶɧɚɹ). 

ɉɨ ɧɚɥɢɱɢɸ ɦɧɨɝɨɥɟɬɧɟɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ ɬɟɪɪɢɬɨɪɢɹ ɢɡɵɫɤɚɧɢɣ ɨɬɧɨɫɢɬɫɹ 

ɤ ɪɚɣɨɧɭ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ ɦɨɳɧɨɫɬɶɸ ɞɨ 250 ɦ. 

ȼ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɫɪɟɞɢ ɮɨɪɦ ɦɨɪɨɡɧɨɝɨ ɩɭɱɟɧɢɹ 

ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɨ ɩɥɨɳɚɞɧɨɟ ɩɭɱɟɧɢɟ. ɉɥɨɳɚɞɧɨɟ ɩɭɱɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ 

ɭɱɚɫɬɤɚɦ ɫ ɧɟɭɫɬɨɣɱɢɜɵɦ ɬɟɦɩɟɪɚɬɭɪɧɵɦ ɪɟɠɢɦɨɦ ɩɨɪɨɞ, ɢɫɩɵɬɵɜɚɸɳɢɦ 

ɱɚɫɬɢɱɧɨɟ ɜɵɬɚɢɜɚɧɢɟ, ɪɚɡɦɟɪɡɚɧɢɟ ɛɥɨɤɨɜ. 
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4.2 ɋɜɟɞɟɧɢɹ ɨɛ ɨɛɟɫɩɟɱɟɧɢɢ ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ, ɭɫɥɨɜɢɹ 

ɢɯ ɞɨɫɬɚɜɤɢ 

 

ɉɨɠɚɪɧɨɟ ɞɟɩɨ  ɷɬɨ ɡɞɚɧɢɟ ɤɚɪɤɚɫɧɨɝɨ ɬɢɩɚ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɩɪɨɤɚɬɧɵɯ ɩɪɨɮɢɥɟɣ, ɧɢɡ ɮɟɪɦ ɧɚ ɨɬɦ. +6,000, ɩɨɤɪɵɜɚɟɬɫɹ ɨɝɧɟɡɚɳɢɬɧɨɣ 

ɤɪɚɫɤɨɣ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɩɪɟɞɟɥɚ ɨɝɧɟɫɬɨɣɤɨɫɬɢ R90. ɋɪɨɤ ɫɥɭɠɛɵ ɤɪɚɫɤɢ 25 

ɥɟɬ. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 

ɫɜɹɡɭɸɳɢɯ ɛɥɨɤɨɜ ɤɚɤ ɜɟɪɬɢɤɚɥɶɧɵɯ, ɬɚɤ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ. ɉɨɦɟɳɟɧɢɹ 

ɜɧɭɬɪɢ ɡɞɚɧɢɹ ɪɚɡɞɟɥɟɧɵ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɬɢɩɚ «ɄɇȺɍɎ». ɇɚɪɭɠɧɵɟ ɫɬɟɧɵ ɢ 

ɤɪɨɜɥɹ - ɩɚɧɟɥɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɬɪɟɯɫɥɨɣɧɵɟ ɫ ɭɬɟɩɥɢɬɟɥɟɦ ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ 

ɩɥɢɬ ɧɚ ɛɚɡɚɥɶɬɨɜɨɣ ɨɫɧɨɜɟ. ɇɚɪɭɠɧɚɹ ɢ ɜɧɭɬɪɟɧɧɹɹ ɨɛɲɢɜɤɚ ɩɚɧɟɥɟɣ - 

ɨɰɢɧɤɨɜɚɧɧɵɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ. ɉɟɪɟɤɪɵɬɢɟ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ - ɛɚɥɤɢ ɢ ɩɪɨɝɨɧɵ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 

ɩɟɪɟɤɪɵɜɚɸɬɫɹ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɦ ɧɚɫɬɢɥɨɦ, ɫ ɞɜɭɯ ɫɬɨɪɨɧ, ɨɛɲɢɜɚɟɬɫɹ 

ɝɢɩɫɨɤɚɪɬɨɧɧɵɦɢ ɥɢɫɬɚɦɢ (ȽɄɅɈ ɢ ȽɄɅȼɈ), ɭɬɟɩɥɢɬɟɥɶ ɢɡ ɦɢɧɟɪɚɥɨɜɚɬɧɵɯ 

ɩɥɢɬ ɧɚ ɛɚɡɚɥɶɬɨɜɨɣ ɨɫɧɨɜɟ. ȼɴɟɡɞ ɦɚɲɢɧ ɜ ɝɚɪɚɠ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɱɚɫɬɢ 

ɨɪɝɚɧɢɡɨɜɚɧ ɩɚɧɞɭɫɭ, ɩɨɤɪɵɬɨɦɭ ɞɨɪɨɠɧɵɦɢ ɩɥɢɬɚɦɢ. 

ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɬɫɭɬɫɬɜɭɟɬ ɢɧɞɭɫɬɪɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɟɫɬɧɵɯ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɚɜɤɢ ɢɡ ɦɟɫɬɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɬɨɥɶɤɨ ɩɟɫɤɚ. ɉɟɫɨɤ ɞɥɹ ɧɭɠɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 

ɞɨɫɬɚɜɥɹɬɶ ɢɡ ɝɢɞɪɨɧɚɦɵɜɧɨɝɨ ɤɚɪɶɟɪɚ «ɋɭɡɭɧ-1» ɭɱɚɫɬɨɤ «Ɉɫɬɪɨɜɧɨɣ». 

Ɋɚɫɫɬɨɹɧɢɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɟɫɤɚ ɨɬ ɭɱɚɫɬɤɚ «Ɉɫɬɪɨɜɧɨɣ» ɞɨ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɢ ɍɉɇ ɢ ȽɌɗɋ ɩɪɢɧɹɬɨ 13 ɤɦ ɩɨ ɚɜɬɨɡɢɦɧɢɤɭ. ɉɥɨɬɧɨɫɬɶ ɧɚɫɵɩɧɨɝɨ 

ɩɟɫɤɚ ɩɪɢ ɪɚɫɱɟɬɚɯ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɟ ɩɪɢɧɹɬɚ 1,6 ɬ/ɦ3 (ɞɚɧɧɵɟ 

ɈɈɈ «Ʉɪɚɫɧɨɹɪɫɤɚɹ ɤɨɦɩɥɟɤɫɧɚɹ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɷɤɫɩɟɞɢɰɢɹ»).  

Ɉɫɬɚɥɶɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ - ɩɪɢɜɨɡɧɵɟ. ɉɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 

ɩɪɢɜɨɡɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢ ɩɨɞɩɢɫɚɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɞɨɝɨɜɨɪɨɜ, ɜɨɡɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɢ ɪɟɡɟɪɜɧɵɯ ɫɤɥɚɞɨɜ. 

Ⱦɟɣɫɬɜɭɸɳɢɟ ɫɤɥɚɞɵ: 
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- ɝ. ɇɨɜɵɣ ɍɪɟɧɝɨɣ, ɪ-ɧ Ʉɨɪɨɬɱɚɟɜɨ. Ⱦɟɣɫɬɜɭɸɳɢɣ ɤɨɧɬɪɚɝɟɧɬ ɈɈɈ 

«ɍɪɟɧɝɨɣɫɤɚɹ ɬɪɚɧɫɩɨɪɬɧɚɹ ɤɨɦɩɚɧɢɹ». ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨ 350 

ɬɵɫ. ɬɧ/ɝɨɞ; 

- ɝ. Ʉɪɚɫɧɨɹɪɫɤ. ɉɨɬɟɧɰɢɚɥɶɧɵɣ ɤɨɧɬɪɚɝɟɧɬ. ɉɥɚɧɨɜɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ ɞɨ 300 ɬɵɫ.ɬɧ/ɫɟɡɨɧ; 

- Ɋɟɡɟɪɜɧɵɟ ɫɤɥɚɞɵ: 

- ɩ/ɛ «Ɋɭɫɫɤɨɟ» (219 ɤɦ, ɪ.Ɍɚɡ). Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɜ ɫɥɭɱɚɟ 

ɨɞɧɨɢɦɟɧɧɨɝɨ ɛɚɡɢɫɚ ɩɨɫɬɚɜɤɢ ɌɆɐ, ɜ ɧɚɜɢɝɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɜ Ɉɛɶ-

ɂɪɬɵɲɫɤɨɦ ɛɚɫɫɟɣɧɟ.  

ɈȺɈ «Ʉɪɚɫɧɨɹɪɫɤɢɣ ɪɟɱɧɨɣ ɩɨɪɬ» ɪɚɫɩɨɥɚɝɚɟɬ ɬɪɟɦɹ ɤɪɭɩɧɵɦɢ 

ɝɪɭɡɨɜɵɦɢ ɪɚɣɨɧɚɦɢ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɦɢɫɹ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɜɢɞɚɯ ɝɪɭɡɨɜ: 

- Ɂɥɨɛɢɧɨ - ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɬɚɪɧɨ-ɲɬɭɱɧɵɯ ɢ ɰɟɧɧɵɯ 

ɝɪɭɡɨɜ; 

- ȿɧɢɫɟɣ - ɜɵɩɨɥɧɹɟɬ ɡɚɞɚɱɢ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɧɚɜɚɥɨɱɧɵɯ ɢ ɯɢɦɢɱɟɫɤɢɯ 

ɝɪɭɡɨɜ; 

- ɉɟɫɱɚɧɤɚ - ɩɟɪɟɪɚɛɚɬɵɜɚɟɬ ɬɹɠɟɥɨɜɟɫɧɵɟ ɝɪɭɡɵ (ɩɨɪɬɚɥɶɧɵɣ ɤɪɚɧ 

ɩɨɞɧɢɦɚɟɬ ɝɪɭɡ ɜɟɫɨɦ ɞɨ 200 ɬɨɧɧ). 

ɈȺɈ «Ʉɪɚɫɧɨɹɪɫɤɢɣ ɪɟɱɧɨɣ ɩɨɪɬ» ɢɦɟɟɬ 11 ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɭɬɟɣ, 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɝɪɭɡɨɜɵɦ ɪɚɣɨɧɚɦ: 

- ɧɚ «Ɂɥɨɛɢɧɨ» - 6 ɧɢɬɨɤ; 

- ɧɚ «ȿɧɢɫɟɟ» - 4 ɧɢɬɤɢ; 

- ɧɚ «ɉɟɫɱɚɧɤɟ» - 1 ɧɢɬɤɚ. 

ȼɫɟ ɩɭɬɢ ɢɦɟɸɬ ɜɵɯɨɞ ɧɚ ɪɚɡɧɵɟ ɫɬɚɧɰɢɢ Ɍɪɚɧɫɫɢɛɢɪɫɤɨɣ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɦɚɝɢɫɬɪɚɥɢ (Ɂɥɨɛɢɧɨ, ȿɧɢɫɟɣ, ɢ Ʉɨɪɤɢɧɨ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). 

Ʉɪɚɧɵ ɈȺɈ «Ʉɪɚɫɧɨɹɪɫɤɢɣ ɪɟɱɧɨɣ ɩɨɪɬ»: 

- ɩɪɟɞɩɪɢɹɬɢɟ ɨɫɧɚɳɟɧɨ 40 ɩɨɪɬɚɥɶɧɵɦɢ ɤɪɚɧɚɦɢ ɪɚɡɥɢɱɧɨɣ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɬɨɪɵɯ ɩɨ ɪɚɣɨɧɚɦ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɜɚɥɢɜɚɬɶ 

ɝɪɭɡɵ ɤɚɤ ɩɨ ɩɪɹɦɨɦɭ ɜɚɪɢɚɧɬɭ (ɜɚɝɨɧ-ɫɭɞɧɨ, ɚɜɬɨɦɨɛɢɥɶ-ɫɭɞɧɨ), ɬɚɤ ɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ «ɜ ɬɵɥɭ» (ɧɚ ɥɢɧɢɢ, ɭɞɚɥɟɧɧɨɣ ɨɬ ɩɪɢɱɚɥɶɧɨɣ ɫɬɟɧɤɢ). 
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ɇɚɤɨɩɥɟɧɢɟ ɢ ɯɪɚɧɟɧɢɟ ɝɪɭɡɨɜ ɧɚ ɨɬɤɪɵɬɵɯ ɢ ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɫɤɢɯ ɩɥɨɳɚɞɤɚɯ 

ɢɞɟɬ ɤɪɭɝɥɨɝɨɞɢɱɧɨ. 

ɋɤɥɚɞɫɤɚɹ ɥɨɝɢɫɬɢɤɚ : 

- ɩɨɞɝɨɬɨɜɤɚ ɢ ɪɚɡɜɢɬɢɟ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɛɚɡɵ ɧɚɤɨɩɥɟɧɢɹ ɜ ɈɈɈ «ɍɌɄ» 

ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɩɟɪɟɜɚɥɤɢ ɦɚɫɫɨɜɵɯ ɝɪɭɡɨɜ; 

- ɪɝɚɧɢɡɚɰɢɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɦɚɫɫɨɜɵɯ ɌɆɐ ɧɚ ɩɨɞɛɚɡɟ Ɋɭɫɫɤɨɝɨ ɦ/ɪ 

(ɪ.Ɍɚɡ) (ɞɨ 100 ɬɵɫ. ɬɨɧɧ) ɜ ɩɟɪɢɨɞ ɥɟɬɧɟɣ ɧɚɜɢɝɚɰɢɢ. 

Ɍɪɚɧɫɩɨɪɬɧɚɹ ɥɨɝɢɫɬɢɤɚ : 

- ɨɪɝɚɧɢɡɚɰɢɹ ɦɚɫɫɨɜɨɝɨ ɡɚɜɨɡɚ ɌɆɐ ɧɚ ɨɛɴɟɤɬ ɜ ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ ɡɢɦɧɢɯ 

ɚɜɬɨɞɨɪɨɝ (ɞɟɤɚɛɪɶ-ɚɩɪɟɥɶ) ɱɟɪɟɡ ɁȺɈ «ɌɇɄ-ȼɊ ɋɧɚɛɠɟɧɢɟ» (Ɉɉ «ɋɟɜɟɪ»); 

- ɨɪɝɚɧɢɡɚɰɢɹ ɧɚɜɢɝɚɰɢɨɧɧɨɝɨ ɡɚɜɨɡɚ ɌɆɐ ɱɟɪɟɡ ɁȺɈ «ɌɇɄ-ȼɊ 

ɋɧɚɛɠɟɧɢɟ» (Ɉɉ «ɋɟɜɟɪ»); 

- ɩɪɢ ɦɚɫɫɨɜɨɦ ɡɚɜɨɡɟ ɌɆɐ, ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɛɫɬɜɟɧɧɨɣ 

ɩɟɪɟɩɪɚɜɵ (ɩɪɹɦɨɣ 

ɤɨɧɬɪɚɤɬ ɐȾɈ «ɊɈɋɉȺɇ ɂɇɌȿɊɇȿɒɇɅ»)ɱɟɪɟɡ ɪ.ɉɭɪ ɢ ɪ.Ɍɚɡ. 

 

4.3 ɋɜɟɞɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɦɟɞɢɰɢɧɫɤɢɦ 

ɨɛɫɥɭɠɢɜɚɧɢɟɦ, ɩɪɨɞɭɤɬɚɦɢ ɩɢɬɚɧɢɹ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɢ ɜɨɞɨɣ 

 

Ȼɥɢɠɚɣɲɢɟ ɤ ɩɥɨɳɚɞɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɟɞɢɰɢɧɫɤɢɟ ɭɱɪɟɠɞɟɧɢɹ ɫɨ 

ɫɬɚɰɢɨɧɚɪɨɦ ɢ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɤɚɞɪɚɦɢ ɧɚɯɨɞɹɬɫɹ: 

- ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɨɪɹɞɤɚ 155 ɤɦ ɜ ɝ. Ⱦɭɞɢɧɤɚ – ɆȻɍɁ «Ɍɚɣɦɵɪɫɤɚɹ ɐɊȻ» 

(ɝ.Ⱦɭɞɢɧɤɚ, ɭɥ.Ɉɫɬɪɨɜɧɨɝɨ, 14ɜ, ɫɬɚɰɢɨɧɚɪ ɧɚ 363 ɤɨɣɤɨ-ɦɟɫɬ);  

- ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɩɨɪɹɞɤɚ 160 ɤɦ ɜ ɝ.ɂɝɚɪɤɚ (ɭɥ.Ʉɚɪɥɚ Ɇɚɪɤɫɚ, 56 

«ɂɝɚɪɫɤɚɹ ɐɟɧɬɪɚɥɶɧɚɹ Ɋɚɣɨɧɧɚɹ Ȼɨɥɶɧɢɰɚ»; 

- ɧɚ ɪɚɫɫɬɨɹɧɢɟ 380 ɤɦ ɜ ɝ.ɇɨɜɵɣ ɍɪɟɧɝɨɣ (ɭɥ.Ƚɟɨɥɨɝɨɪɚɡɜɟɞɱɢɤɨɜ, 7 – 

ɆɍɁ «Ȼɨɥɶɧɢɰɚ ɐɟɧɬɪɚɥɶɧɚɹ Ƚɨɪɨɞɫɤɚɹ»). 

ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɷɤɫɬɪɟɧɧɚɹ ɞɨɫɬɚɜɤɚ ɛɨɥɶɧɵɯ ɜ ɦɟɞɢɰɢɧɫɤɨɟ 

ɭɱɪɟɠɞɟɧɢɟ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɉɨɞɪɹɞɱɢɤɨɦ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ, 
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ɉɨɞɪɹɞɱɢɤ ɞɨɥɠɟɧ ɩɨɞɩɢɫɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɨɝɨɜɨɪɚ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫ 

ɦɟɞɢɰɢɧɫɤɢɦ ɭɱɪɟɠɞɟɧɢɟɦ. 

ɉɪɟɞɩɪɢɹɬɢɣ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɢɬɚɧɢɹ, ɩɪɢɝɨɞɧɵɯ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɜ ɪɚɣɨɧɟ ɪɚɡɦɟɳɟɧɢɹ ɍɉɇ ɢ ȽɌɗɋ ɧɟɬ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɫɬɪɨɢɬɟɥɟɣ ɩɪɨɞɭɤɬɚɦɢ ɩɢɬɚɧɢɹ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ, ɜ 

ɨɫɧɨɜɧɨɦ, ɩɭɬɟɦ ɡɚɤɭɩɨɤ ɧɚ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɵɯ ɛɚɡɚɯ ɝ.ɇɨɜɵɣ ɍɪɟɧɝɨɣ. 

Ⱦɨɫɬɚɜɤɚ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ ɜ ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ ɚɜɬɨɡɢɦɧɢɤɚ ɢ ɜɟɪɬɨɥɟɬɚɦɢ ɜ ɨɫɬɚɥɶɧɵɟ 

ɩɟɪɢɨɞɵ. 

ȼɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨɠɞɟɩɨ, ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɪɟɦɟɧɧɨɝɨ 

ɜɚɯɬɨɜɨɝɨ ɝɨɪɨɞɤɚ ɫɬɪɨɢɬɟɥɟɣ, ɜɪɟɦɟɧɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɵ, 

ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɚɜɬɨɧɨɦɧɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ 

ɩɨɞɪɹɞɱɢɤɚ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ. 

Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜɚɯɬɨɜɨɝɨ ɝɨɪɨɞɤɚ  

ɫɬɪɨɢɬɟɥɟɣ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɟɪɟɞɜɢɠɧɭɸ ɞɢɡɟɥɶɧɭɸ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɸ ɦɨɳɧɨɫɬɶɸ 400 ɤȼɬ ɬɢɩɚ FG WILSON P500P5 ɜ ɤɨɧɬɟɣɧɟɪɚɯ.  

ȼ ɩɪɨɟɤɬɟ ɩɪɢɧɹɬɚ ɫɥɟɞɭɸɳɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɛɵɬɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ. 

Ȼɵɬɨɜɵɟ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɤɢ, ɛɥɢɡɤɢɟ ɢɦ ɩɨ ɫɨɫɬɚɜɭ, ɨɬ 

ɫɨɨɪɭɠɟɧɢɣ ɩɥɨɳɚɞɤɢ ɫɚɦɨɬɟɱɧɵɦɢ ɫɟɬɹɦɢ ɛɵɬɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ ɨɬɜɨɞɹɬɫɹ ɜ 

ɩɪɢɟɦɧɵɟ ɪɟɡɟɪɜɭɚɪɵ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ ɧɟɨɱɢɳɟɧɧɵɯ 

ɛɵɬɨɜɵɯ ɫɬɨɤɨɜ, ɨɬɤɭɞɚ ɩɨɝɪɭɠɧɵɦɢ ɧɚɫɨɫɚɦɢ ɩɟɪɟɤɚɱɢɜɚɸɬɫɹ ɩɨ ɧɚɩɨɪɧɵɦ 

ɫɟɬɹɦ ɛɵɬɨɜɨɣ ɤɚɧɚɥɢɡɚɰɢɢ ɧɚ ɩɥɨɳɚɞɤɭ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɛɵɬɨɜɵɯ 

ɫɬɨɤɨɜ. ɇɚ ɩɥɨɳɚɞɤɟ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫɬɨɤɢ ɩɨɫɬɭɩɚɸɬ ɜ ɩɪɢɟɦɧɭɸ 

ɟɦɤɨɫɬɶ ɧɚɤɨɩɢɬɟɥɶ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ ɩɪɢɟɦɚ, ɭɫɪɟɞɧɟɧɢɹ, ɚ ɬɚɤɠɟ 

ɚɜɚɪɢɣɧɨɝɨ ɩɪɢɟɦɚ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢ ɪɟɦɨɧɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɰɢɢ. 

ɉɨɫɥɟ ɧɚɤɨɩɥɟɧɢɹ ɢ ɭɫɪɟɞɧɟɧɢɹ, ɩɨɝɪɭɠɧɵɦɢ ɧɚɫɨɫɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 

ɜ ɪɟɡɟɪɜɭɚɪɚɯ-ɭɫɪɟɞɧɢɬɟɥɹɯ, ɫɬɨɤɢ ɪɚɜɧɨɦɟɪɧɨ ɩɟɪɟɤɚɱɢɜɚɸɬɫɹ ɧɚ ɨɱɢɫɬɤɭ ɜ 

ɛɥɨɤ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. Ɍɚɦ ɫɬɨɤɢ ɩɪɨɯɨɞɹɬ 

ɦɟɯɚɧɢɱɟɫɤɭɸ, ɩɨɥɧɭɸ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ. 

Ɉɱɢɳɟɧɧɵɟ ɢ ɨɛɟɡɡɚɪɚɠɟɧɧɵɟ ɫɬɨɤɢ ɧɚɫɨɫɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɛɥɨɤɚɯ 
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ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɩɨ ɧɚɩɨɪɧɨɦɭ ɤɨɥɥɟɤɬɨɪɭ ɩɟɪɟɤɚɱɢɜɚɸɬɫɹ ɜ ɟɦɤɨɫɬɶ 

ɫɬɨɱɧɵɯ, ɢ ɫɨɜɦɟɫɬɧɨ ɫ ɧɟɨɱɢɳɟɧɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɞɨɠɞɟɜɵɦɢ ɫɬɨɤɚɦɢ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ ɩɨɞɝɨɬɨɜɤɢ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ. 

Ɉɫɚɞɨɤ ɫ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ 

ɨɛɟɡɜɨɠɢɜɚɧɢɹ. Ɉɛɟɡɜɨɠɟɧɧɵɣ ɨɫɚɞɨɤ ɜ ɦɟɲɤɚɯ ɜɪɟɦɟɧɧɨ ɫɤɥɚɞɢɪɭɟɬɫɹ ɜ 

ɛɥɨɤɟ ɯɪɚɧɟɧɢɹ ɨɛɟɡɜɨɠɟɧɧɨɝɨ ɨɫɚɞɤɚ. ɉɨ ɦɟɪɟ ɧɚɤɨɩɥɟɧɢɹ ɨɫɚɞɨɤ ɜɵɜɨɡɢɬɫɹ 

ɧɚ ɩɨɥɢɝɨɧ ɪɚɡɦɟɳɟɧɢɹ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ. 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɧɭɬɪɟɧɧɢɟ ɫɟɬɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ 

ɜɨɞɨɩɪɨɜɨɞɚ. ȼɧɭɬɪɟɧɧɹɹ ɫɢɫɬɟɦɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɡɚɩɢɬɵɜɚɟɬɫɹ ɨɬ ɧɚɪɭɠɧɵɯ ɫɟɬɟɣ ɫɢɫɬɟɦɵ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ 

ɜɨɞɨɩɪɨɜɨɞɚ. 

Ⱦɥɹ ɫɢɫɬɟɦɵ ɜɧɭɬɪɟɧɧɟɝɨ ɯɨɥɨɞɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ 

ɜɢɞɵ ɬɪɭɛ: 

- ɜɜɨɞ ɜ ɡɞɚɧɢɟ - ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɛɟɫɲɨɜɧɵɟ ɝɨɪɹɱɟɞɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɢɡ 

ɤɨɪɪɨɡɢɨɧɧɨ-ɫɬɨɣɤɨɣ ɫɬɚɥɢ 12ɏ18ɇ10Ɍ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ ɧɟ ɧɢɠɟ Ʉ54 ɩɨ 

ȽɈɋɌ 9940-81. 

- ɜɧɭɬɪɢ ɡɞɚɧɢɹ – ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɟ ɬɪɭɛɵ; 

- ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɣ ɫɭɯɨɬɪɭɛ ɜ ɫɚɭɧɟ – ɫɬɚɥɶɧɵɟ ɨɰɢɧɤɨɜɚɧɧɵɟ ɬɪɭɛɵ. 

Ɍɪɭɛɵ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɫ ɭɤɥɨɧɨɦ ɧɟ ɦɟɧɟɟ 0,002 ɜ ɫɬɨɪɨɧɭ ɫɩɭɫɤɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. ȼ ɜɟɪɯɧɢɯ ɬɨɱɤɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɫɛɪɨɫɚ ɜɨɡɞɭɯɚ ɢɡ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ɍɪɭɛɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɨɞ ɡɞɚɧɢɟɦ, ɧɢɠɟ ɨɬɦ. 0,000 

ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɫ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɨɦ ɜ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ. 

ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɢ ɢɫɩɵɬɚɧɢɹ ɫɬɚɥɶɧɵɟ ɬɪɭɛɵ ɩɨɤɪɵɜɚɸɬɫɹ ɝɪɭɧɬɨɦ ȽɎ-

021 ɢ ɷɦɚɥɶɸ ɉɎ-115 ɜ 2 ɫɥɨɹ. 

Ⱦɥɹ ɡɞɚɧɢɣ ɩɪɢɧɹɬɚ ɡɚɤɪɵɬɚɹ ɫɢɫɬɟɦɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɪɢ 

ɤɨɬɨɪɨɣ ɜɨɞɚ ɢɡ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɞɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɝɨɪɹɱɟɣ ɜɨɞɵ ɩɭɬɟɦ ɧɚɝɪɟɜɚ ɯɨɥɨɞɧɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɜɨɞɵ ɜ 

ɩɥɚɫɬɢɧɱɚɬɨɦ ɜɨɞɨɧɚɝɪɟɜɚɬɟɥɟ. 
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Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɞɚɜɚɟɦɨɣ 

ɜɨɞɵ ɜ ɬɨɱɤɚɯ ɜɨɞɨɪɚɡɛɨɪɚ 55°ɋ – 230 ɤȼɬ. 

ɋɯɟɦɚ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɨɞɨɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɜɵɛɪɚɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɬɵ ɧɚ 

ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ. ȼ 

ɡɞɚɧɢɹɯ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɞɧɨɫɬɭɩɟɧɱɚɬɚɹ ɫɯɟɦɚ ɧɚɝɪɟɜɚ ɜɨɞɵ. 

ɋɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɢɡ 

ɩɨɥɢɩɪɨɩɢɥɟɧɨɜɵɯ ɬɪɭɛ. 

Ɍɪɭɛɵ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɫ ɭɤɥɨɧɨɦ ɧɟ ɦɟɧɟɟ 0.002 ɜ ɫɬɨɪɨɧɭ ɫɩɭɫɤɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. ȼ ɜɟɪɯɧɢɯ ɬɨɱɤɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɫɛɪɨɫɚ ɜɨɡɞɭɯɚ. 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɫɢɫɬɟɦɵ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɤɪɨɦɟ ɩɨɞɜɨɞɨɤ ɤ ɜɨɞɨɪɚɡɛɨɪɧɵɦ ɩɪɢɛɨɪɚɦ. 

 

4.4 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɦɨɧɬɚɠ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɫɨɞɟɪɠɢɬ ɩɨɪɹɞɨɤ ɪɚɛɨɬ ɧɚ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ 

ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɩɨɠɚɪɧɨɝɨ ɞɟɩɨ ɦɟɬɨɞɨɦ ɦɨɧɬɚɠɚ 

ɨɬɞɟɥɶɧɵɯ ɝɨɬɨɜɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɜɢɞɟ ɤɨɥɨɧɧ, ɮɟɪɦ, ɩɪɨɝɨɧɨɜ. 

ɋɬɟɧɵ ɜɵɩɨɥɧɹɸɬ ɬɨɥɶɤɨ ɨɝɪɚɠɞɚɸɳɭɸ ɮɭɧɤɰɢɸ. 

ȼ ɫɨɫɬɚɜ ɪɚɛɨɬ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɦɨɧɬɚɠɟ ɡɞɚɧɢɹ, 

ɜɯɨɞɹɬ: 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 

 ɨɮɨɪɦɥɟɧɢɟ ɪɚɡɪɟɲɢɬɟɥɶɧɨɣ, ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ;  

 ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɣ ɡɨɧɵ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ; 

 ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ, 

Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ: 

 ɫɬɪɨɩɨɜɤɚ ɢ ɪɚɫɫɬɪɨɩɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ; 
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 ɩɨɞɴɟɦ, ɧɚɜɨɞɤɚ ɢ ɭɫɬɚɧɨɜɤɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɨɩɨɪɵ; 

 ɜɵɜɟɪɤɚ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ; 

 ɩɨɫɬɨɹɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ, 

Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 

 ɭɛɨɪɤɚ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɛɭɫɬɪɨɣɫɬɜɚ ɬɟɪɪɢɬɨɪɢɢ. 

Ɉɛɴɟɦɵ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ ɨɩɢɫɵɜɚɟɦɵɯ ɜ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

Ɍɚɛɥɢɰɚ 4.1 – Ɉɫɧɨɜɧɵɟ ɨɛɴɟɦɵ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞ. ɢɡɦ. ɂɬɨɝɨ 

 1  2 3 
Ɇɨɧɬɚɠ ɨɩɨɪɧɵɯ ɩɥɢɬ ɬɧ 1,7 
Ɇɨɧɬɚɠ ɤɨɥɨɧɧ ɬɧ 20,38 
Ɇɨɧɬɚɠ ɮɟɪɦ  ɬɧ 26,64 

 
Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ 

ɫɥɭɠɢɬ ɚɤɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ (ɮɭɧɞɚɦɟɧɬɨɜ) ɤ ɦɨɧɬɚɠɭ. 

Ʉ ɚɤɬɭ ɩɪɢɟɦɤɢ ɩɪɢɥɚɝɚɸɬ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɫɯɟɦɵ ɫ ɧɚɧɟɫɟɧɢɟɦ 

ɩɨɥɨɠɟɧɢɹ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɩɥɚɧɟ ɢ ɩɨ ɜɵɫɨɬɟ. 

Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ: 

 ɜɵɩɨɥɧɢɬɶ ɨɝɪɚɠɞɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɨɛɭɫɬɪɨɢɬɶ 

ɩɥɨɳɚɞɤɢ ɩɨɞ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, 

ɩɨɞɝɨɬɨɜɢɬɶ ɩɥɨɳɚɞɤɢ ɞɥɹ ɪɚɛɨɬ ɦɚɲɢɧ, ɭɫɬɚɧɨɜɢɬɶ ɛɵɬɨɜɵɟ ɢ 

ɩɨɞɫɨɛɧɵɟ ɩɨɦɟɳɟɧɢɹ; 

 ɜɵɩɨɥɧɢɬɶ ɩɨɞɜɨɞ ɢ ɭɫɬɪɨɣɫɬɜɨ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɯ ɢɧɠɟɧɟɪɧɵɯ 

ɫɟɬɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɧɚ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ, ɨɛɟɫɩɟɱɢɬɶ ɩɥɨɳɚɞɤɭ ɫɜɹɡɶɸ ɞɥɹ ɨɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɪɚɛɨɬ; 

 ɜɵɩɨɥɧɢɬɶ ɦɨɧɬɚɠ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ, ɦɨɳɧɨɫɬɶ 

ɫɜɟɬɢɥɶɧɢɤɨɜ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɨ 300 ȼɬ; 

 ɜɵɩɨɥɧɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɯ ɜɪɟɦɟɧɧɵɯ ɢ 

ɩɨɫɬɨɹɧɧɵɯ ɞɨɪɨɝ, ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ; 
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 ɜɵɩɨɥɧɢɬɶ ɞɟɬɚɥɶɧɭɸ ɝɟɨɞɟɡɢɱɟɫɤɭɸ ɪɚɡɛɢɜɤɭ ɫ ɜɵɧɨɫɨɦ ɝɥɚɜɧɵɯ 

ɨɫɟɣ ɢ ɨɫɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚ ɨɛɧɨɫɤɭ, ɚ ɬɚɤɠɟ 

ɡɚɤɪɟɩɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɬɦɟɬɨɤ ɧɚ ɜɪɟɦɟɧɧɵɯ ɪɟɩɟɪɚɯ; 

 ɞɨɫɬɚɜɢɬɶ ɫɛɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɫ 

ɡɚɜɨɞɨɜ-ɩɨɫɬɚɜɳɢɤɨɜ, ɚ ɬɚɤɠɟ ɩɟɪɟɜɟɡɬɢ ɜ ɩɪɟɞɟɥɚɯ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɢ ɨɬ ɫɤɥɚɞɨɜ ɤ ɦɟɫɬɚɦ ɢɯ ɭɫɬɚɧɨɜɤɢ; 

 ɩɨɞɝɨɬɨɜɢɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ, ɧɟɨɛɯɨɞɢɦɵɟ 

ɞɥɹ ɦɨɧɬɚɠɚ ɡɞɚɧɢɹ, ɩɪɨɲɟɞɲɢɟ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ; 

 ɧɚɧɟɫɬɢ ɪɢɫɤɢ ɭɫɬɚɧɨɜɨɱɧɵɯ, ɩɪɨɞɨɥɶɧɵɯ ɨɫɟɣ ɧɚ ɛɨɤɨɜɵɯ ɝɪɚɧɹɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɧɚ ɭɪɨɜɧɟ  ɧɢɡɚ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. Ɋɢɫɤɢ 

ɧɚɧɨɫɹɬɫɹ ɤɚɪɚɧɞɚɲɨɦ ɢɥɢ ɦɚɪɤɟɪɨɦ. ɇɟɞɨɩɭɫɬɢɦɨ ɧɚɧɟɫɟɧɢɟ 

ɰɚɪɚɩɢɧ ɢɥɢ ɧɚɞɪɟɡɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ; 

 ɞɨɫɬɚɜɢɬɶ ɜ ɡɨɧɭ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɵɟ ɦɨɧɬɚɠɧɵɟ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɨɫɧɚɫɬɤɭ ɢ ɢɧɫɬɪɭɦɟɧɬɵ;  

 ɩɨɞɝɨɬɨɜɢɬɶ ɡɧɚɤɢ ɞɥɹ ɨɝɪɚɠɞɟɧɢɹ ɨɩɚɫɧɨɣ ɡɨɧɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɪɚɛɨɬ. 

Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɡɚɜɟɪɲɢɬɶ ɪɚɛɨɬɵ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɝɪɭɧɬɚ, ɩɪɨɢɡɜɟɫɬɢ ɩɟɫɱɚɧɭɸ ɧɚɫɵɩɶ ɧɚ 

ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɜ ɰɟɥɹɯ ɫɨɯɪɚɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɪɡɥɨɝɨ 

ɝɪɭɧɬɚ. Ⱦɚɥɟɟ ɭɬɪɚɦɛɨɜɚɬɶ ɧɚɫɵɩɶ ɩɪɢ ɩɨɦɨɳɢ ɤɚɬɤɨɜ ɢ ɭɫɬɚɧɨɜɢɬɶ ɮɭɧɞɚɦɟɧɬ 

ɜ ɜɢɞɟ ɛɭɪɨɡɚɛɢɜɧɵɯ ɫɜɚɣ.  

 

4.5. Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 

 

Ɋɚɡɛɢɜɤɭ ɨɫɧɨɜɧɵɯ ɨɫɟɣ ɡɞɚɧɢɹ ɜɵɩɨɥɧɹɸɬ ɫ ɜɵɧɨɫɚ ɜ ɧɚɬɭɪɭ ɞɜɭɯ 

ɤɪɚɣɧɢɯ ɬɨɱɟɤ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɨɥɨɠɟɧɢɟ ɧɚɢɛɨɥɟɟ ɞɥɢɧɧɨɣ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 

ɡɞɚɧɢɹ. ɇɚ ɪɚɡɛɢɜɨɱɧɨɦ ɱɟɪɬɟɠɟ ɭɤɚɡɵɜɚɸɬ ɜɫɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ, 

ɩɪɢɜɹɡɤɭ ɤɨɧɫɬɪɭɤɰɢɣ. Ɉɫɢ ɡɞɚɧɢɹ ɧɚ ɨɛɧɨɫɤɭ ɩɟɪɟɧɨɫɹɬ ɫ ɩɨɦɨɳɶɸ ɬɟɨɞɨɥɢɬɚ. 

ɇɚ ɫɥɭɱɚɣ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɧɨɫɤɢ ɝɥɚɜɧɵɟ ɨɫɢ ɡɚɤɪɟɩɥɹɸɬ ɧɚ ɦɟɫɬɧɨɫɬɢ. Ⱦɥɹ 

ɷɬɨɝɨ ɜ ɢɯ ɫɬɜɨɪɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5-10 ɦ ɨɬ ɛɭɞɭɳɟɝɨ ɡɞɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 
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ɜɪɟɦɟɧɧɵɟ, ɜɵɧɨɫɧɵɟ ɤɨɧɬɪɨɥɶɧɵɟ ɡɧɚɤɢ ɫ ɨɫɟɜɵɦɢ ɪɢɫɤɚɦɢ. Ⱦɥɹ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɚɡɛɢɜɤɢ ɜɛɥɢɡɢ ɨɬ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɪɚɛɨɱɢɣ 

ɪɟɩɟɪ. Ɉɬɦɟɬɤɭ ɬɚɤɨɝɨ ɪɟɩɟɪɚ ɨɩɪɟɞɟɥɹɸɬ ɨɬ ɛɥɢɠɚɣɲɢɯ ɪɟɩɟɪɨɜ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɧɢɜɟɥɢɪɧɨɣ ɫɟɬɢ. ɑɬɨɛɵ ɭɩɪɨɫɬɢɬɶ ɜɵɱɢɫɥɟɧɢɟ ɨɬɦɟɬɨɤ, 

ɨɬɫɱɟɬɵ ɜɵɫɨɬ ɜɟɞɭɬ ɨɬ ɭɫɥɨɜɧɨɣ ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɢ - ɭɪɨɜɧɹ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ, 

ɡɧɚɹ ɚɛɫɨɥɸɬɧɭɸ ɨɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɪɟɩɟɪɚ, ɨɩɪɟɞɟɥɹɸɬ ɚɛɫɨɥɸɬɧɭɸ ɨɬɦɟɬɤɭ 

ɭɪɨɜɧɹ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ, 

Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɧɚ ɦɨɧɬɚɠɧɵɣ 

ɝɨɪɢɡɨɧɬ ɰɨɤɨɥɹ ɜɵɧɨɫɹɬ ɛɚɡɨɜɵɟ ɨɫɢ ɢ ɜɵɩɨɥɧɹɸɬ ɞɟɬɚɥɶɧɵɟ ɪɚɡɛɢɜɨɱɧɵɟ 

ɪɚɛɨɬɵ. 

Ɇɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɞɨɫɬɚɜɥɹɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɨɛɴɟɤɬɭ ɪɚɛɨɬ ɜ 

ɪɚɡɨɛɪɚɧɧɨɦ ɜɢɞɟ, ɞɚɥɟɟ ɫɨɪɬɢɪɭɸɬɫɹ ɢ ɪɚɫɤɥɚɞɵɜɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɞɨɛɧɨɦ ɞɥɹ 

ɦɨɧɬɚɠɚ ɡɞɚɧɢɹ. 

ɉɪɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɢ ɯɪɚɧɟɧɢɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɪɟɝɚɬɶ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɨɜɪɟɠɞɟɧɢɣ, ɞɥɹ ɱɟɝɨ ɢɯ ɫɥɟɞɭɟɬ ɭɤɥɚɞɵɜɚɬɶ ɜ ɭɫɬɨɣɱɢɜɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚ 

ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɤɥɚɞɤɢ ɢ ɡɚɤɪɟɩɥɹɬɶ (ɩɪɢ ɩɟɪɟɜɨɡɤɚɯ) ɫ ɩɨɦɨɳɶɸ ɢɧɜɟɧɬɚɪɧɵɯ 

ɤɪɟɩɥɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ ɡɚɠɢɦɵ, ɯɨɦɭɬɵ, ɬɭɪɧɢɤɟɬɵ, ɤɚɫɫɟɬɵ ɢ ɬ.ɩ. 

Ⱦɟɮɨɪɦɢɪɨɜɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɥɟɞɭɟɬ ɜɵɩɪɚɜɢɬɶ ɫɩɨɫɨɛɨɦ ɯɨɥɨɞɧɨɣ ɢɥɢ 

ɝɨɪɹɱɟɣ ɩɪɚɜɤɢ. Ɂɚɩɪɟɳɚɟɬɫɹ ɫɛɪɚɫɵɜɚɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 

ɢɥɢ ɜɨɥɨɱɢɬɶ ɢɯ ɩɨ ɥɸɛɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ȼɨ ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ 

ɫɬɪɨɩɵ ɢɡ ɦɹɝɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɇɚ ɰɟɧɬɪɚɥɶɧɨɦ ɫɤɥɚɞɟ ɤɨɧɫɬɪɭɤɰɢɢ ɯɪɚɧɹɬɫɹ ɧɚ ɨɬɤɪɵɬɵɯ, 

ɫɩɥɚɧɢɪɨɜɚɧɧɵɯ ɩɥɨɳɚɞɤɚɯ ɫ ɩɨɤɪɵɬɢɟɦ ɢɡ ɳɟɛɧɹ ɢɥɢ ɩɟɫɤɚ (ɇ=5..10ɫɦ) ɜ 

ɲɬɚɛɟɥɹɯ ɫ ɩɪɨɤɥɚɞɤɚɦɢ ɜ ɬɨɦ ɠɟ ɩɨɥɨɠɟɧɢɢ, ɜ ɤɚɤɨɦ ɨɧɢ ɧɚɯɨɞɢɥɢɫɶ ɩɪɢ 

ɩɟɪɟɜɨɡɤɟ. 

ɉɪɨɤɥɚɞɤɢ ɦɟɠɞɭ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɭɤɥɚɞɵɜɚɸɬɫɹ ɨɞɧɚ ɧɚɞ ɞɪɭɝɨɣ ɫɬɪɨɝɨ 

ɩɨ ɜɟɪɬɢɤɚɥɢ. ɋɟɱɟɧɢɟ ɩɪɨɤɥɚɞɨɤ ɢ ɩɨɞɤɥɚɞɨɤ ɨɛɵɱɧɨ ɤɜɚɞɪɚɬɧɨɟ, ɫɨ 

ɫɬɨɪɨɧɚɦɢ ɧɟ ɦɟɧɟɟ 25 ɫɦ. Ɋɚɡɦɟɪɵ ɩɨɞɛɢɪɚɸɬ ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ 
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ɜɵɲɟɥɟɠɚɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɨɩɢɪɚɥɢɫɶ ɧɚ ɜɵɫɬɭɩɚɸɳɢɟ ɱɚɫɬɢ ɧɢɠɟɥɟɠɚɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ,  

Ɂɨɧɵ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɪɚɡɞɟɥɹɸɬ ɫɤɜɨɡɧɵɦɢ ɩɪɨɯɨɞɚɦɢ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 

1,0 ɦ. ɱɟɪɟɡ ɤɚɠɞɵɟ ɞɜɚ ɲɬɚɛɟɥɹ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɱɟɪɟɡ 25,0 ɦ. ɜ 

ɩɨɩɟɪɟɱɧɨɦ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɤ ɬɨɪɰɚɦ ɢɡɞɟɥɢɣ ɦɟɠɞɭ ɲɬɚɛɟɥɹɦɢ ɭɫɬɪɚɢɜɚɸɬ 

ɪɚɡɪɵɜɵ, ɪɚɜɧɵɟ 0,7 ɦ. Ɇɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɲɬɚɛɟɥɹɦɢ ɨɫɬɚɜɥɹɸɬ ɡɚɡɨɪ 

ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 0,2 ɦ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɨɜɪɟɠɞɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɩɪɢ 

ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɨɩɟɪɚɰɢɹɯ. Ɇɨɧɬɚɠɧɵɟ ɩɟɬɥɢ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ 

ɛɵɬɶ ɨɛɪɚɳɟɧɵ ɜɜɟɪɯ, ɚ ɦɨɧɬɚɠɧɵɟ ɦɚɪɤɢɪɨɜɤɢ - ɜ ɫɬɨɪɨɧɭ ɩɪɨɯɨɞɚ. 

Ⱦɨ ɭɫɬɚɧɨɜɤɢ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɫɛɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɞɝɨɬɨɜɥɟɧɵ, ɉɪɟɠɞɟ ɜɫɟɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɨɹɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɣ: ɧɚɥɢɱɢɟ ɧɚ ɧɢɯ ɦɚɪɨɤ ɢ ɨɫɟɜɵɯ ɪɢɫɨɤ, ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɨɛɪɚɳɚɸɬ ɧɚ 

ɫɬɵɤɢ. ɉɪɨɜɟɪɹɸɬ ɨɬɦɟɬɤɢ ɨɩɨɪɧɵɯ ɱɚɫɬɟɣ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɪɚɜɧɢɜɚɸɬ 

ɢɯ ɞɨ ɩɪɨɟɤɬɧɨɝɨ ɭɪɨɜɧɹ. Ⱦɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ ɨɤɪɚɫɢɬɶ ɜɫɟ 

ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɧɚ ɨɤɪɚɫɤɭ 

ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤɨɥɨɧɧ ɤ ɦɨɧɬɚɠɭ ɧɚ ɧɢɯ ɧɚɧɨɫɹɬ ɫɥɟɞɭɸɳɢɟ ɪɢɫɤɢ: 

ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɤɨɥɨɧɧɵ, ɧɚ ɭɪɨɜɧɟ ɧɢɡɚ ɤɨɥɨɧɧɵ ɢ ɜɟɪɯɚ ɮɭɧɞɚɦɟɧɬɚ, Ɂɚɬɟɦ 

ɨɛɫɬɪɚɢɜɚɸɬ ɦɨɧɬɚɠɧɵɦɢ ɥɟɫɬɧɢɰɚɦɢ ɢ ɩɨɞɦɨɫɬɹɦɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ 

ɦɨɧɬɚɠɚ ɩɨɫɥɟɞɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɬɚɧɨɜɤɚ ɨɩɨɪɧɵɯ ɩɥɢɬ ɧɚ ɮɭɧɞɚɦɟɧɬɵ. 

ɇɚ ɨɩɨɪɧɭɸ ɩɥɢɬɭ ɧɚɧɨɫɹɬɫɹ ɨɫɟɜɵɟ ɪɢɫɤɢ ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ 

ɞɥɹ ɜɵɜɟɪɤɢ. ɉɨɜɟɪɯɧɨɫɬɶ ɮɭɧɞɚɦɟɧɬɚ ɡɚɱɢɳɚɟɬɫɹ ɨɬ ɦɭɫɨɪɚ. Ɉɩɨɪɧɚɹ ɩɥɢɬɚ 

ɩɨɞɚɟɬɫɹ ɤɪɚɧɨɦ ɧɚ ɜɟɪɯɧɢɣ ɨɛɪɟɡ ɮɭɧɞɚɦɟɧɬɚ, ɮɭɧɞɚɦɟɧɬɧɵɟ ɛɨɥɬɵ 

ɩɪɨɩɭɫɤɚɸɬɫɹ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɜ ɩɥɢɬɟ. ɋɨɜɦɟɳɚɸɬɫɹ ɨɫɟɜɵɟ ɪɢɫɤɢ ɮɭɧɞɚɦɟɧɬɚ 

ɢ ɩɥɢɬɵ. ɉɥɢɬɚ ɜɵɜɟɪɹɟɬɫɹ ɜ ɞɜɭɯ ɩɥɨɫɤɨɫɬɹɯ ɩɪɢ ɩɨɦɨɳɢ ɛɨɥɬɨɜ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. Ʉɨɧɬɪɨɥɶ ɩɪɨɟɤɬɧɨɣ ɨɬɦɟɬɤɢ ɩɪɨɜɨɞɢɬɫɹ ɧɢɜɟɥɢɪɨɦ. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɥɢɜɤɚ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɦɟɥɤɨɡɟɪɧɢɫɬɵɦ ɛɟɬɨɧɨɦ, 

ɮɭɧɞɚɦɟɧɬɧɵɟ ɛɨɥɬɵ ɡɚɳɢɳɚɸɬɫɹ ɫɬɚɥɶɧɵɦɢ ɫɬɚɤɚɧɚɦɢ.  
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Ɇɨɧɬɚɠ ɤɨɥɨɧɧɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɞɚɱɢ ɤɨɥɨɧɧɵ ɜ ɡɨɧɭ ɪɚɛɨɬɵ 

ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ. Ʉɨɥɨɧɧɵ ɪɚɫɤɥɚɞɵɜɚɸɬ ɬɚɤ, ɱɬɨɛɵ ɜ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ 

ɧɟɨɛɯɨɞɢɦɵɟ ɩɟɪɟɦɟɳɟɧɢɹ, ɨɛɴɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɛɵɥɢ 

ɦɢɧɢɦɚɥɶɧɵɦɢ, ɱɬɨɛɵ ɤ ɤɨɥɨɧɧɚɦ ɨɛɟɫɩɟɱɢɜɚɥɫɹ ɫɜɨɛɨɞɧɵɣ ɞɨɫɬɭɩ ɞɥɹ 

ɨɫɦɨɬɪɚ, ɧɚɜɟɫɤɢ ɨɫɧɚɫɬɤɢ ɢ ɫɬɪɨɩɨɜɤɢ. Ʉɨɥɨɧɧɵ ɪɚɫɤɥɚɞɵɜɚɸɬ ɧɟ ɩɥɚɲɦɹ, ɚ 

ɬɚɤ, ɱɬɨɛɵ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɴɟɦɚ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬ ɜɟɫɚ ɤɨɥɨɧɧɵ ɢ ɨɫɧɚɫɬɤɢ 

ɞɟɣɫɬɜɨɜɚɥ ɜ ɩɥɨɫɤɨɫɬɢ ɧɚɢɛɨɥɶɲɟɣ ɠɟɫɬɤɨɫɬɢ ɤɨɥɨɧɧɵ. ɉɨɞɴɟɦ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨɜɨɪɨɬɨɦ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɤɨɥɨɧɧɚ ɞɨɥɠɧɚ ɜɢɫɟɬɶ ɧɚ ɤɪɸɤɟ 

ɤɪɚɧɚ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

Ɂɚɤɪɟɩɥɟɧɢɟ ɤɨɥɨɧɧ ɩɪɨɢɡɜɨɞɹɬ, ɧɟ ɨɫɜɨɛɨɠɞɚɹ ɤɪɸɤɚ ɤɪɚɧɚ. ɉɪɨɟɤɬɧɨɟ 

ɩɨɥɨɠɟɧɢɟ ɤɨɥɨɧɧ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨ ɞɜɭɦ ɜɡɚɢɦɧɨ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɦ 

ɧɚɩɪɚɜɥɟɧɢɹɦ.  

ɉɟɪɟɞ ɩɨɞɴɟɦɨɦ ɮɟɪɦɵ ɨɱɢɳɚɸɬ ɢ ɩɪɨɜɟɪɹɸɬ ɨɝɨɥɨɜɤɢ ɤɨɥɨɧɧ ɢ 

ɨɩɨɪɧɵɯ ɩɥɨɳɚɞɨɤ ɮɟɪɦ, ɧɚɧɨɫɹɬ ɪɢɫɤɢ ɨɫɟɣ. Ⱦɥɹ ɜɵɜɟɪɤɢ ɢ ɜɪɟɦɟɧɧɨɝɨ 

ɡɚɤɪɟɩɥɟɧɢɹ ɮɟɪɦ ɩɪɨɢɡɜɨɞɹɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɨɫɧɚɫɬɤɭ ɦɨɧɬɚɠɧɵɦɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ: ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɚɠɧɢɤɨɜ ɩɨ ɧɢɠɧɟɦɭ ɩɨɹɫɭ ɜɞɨɥɶ 

ɪɟɲɟɬɤɢ ɧɚɬɹɝɢɜɚɸɬ ɢ ɡɚɤɪɟɩɥɹɸɬ ɫɬɚɥɶɧɨɣ ɬɪɨɫ, ɞɥɹ ɩɪɢɤɪɟɩɥɟɧɢɹ ɤɚɪɚɛɢɧɨɜ 

ɦɨɧɬɚɠɧɵɯ ɩɨɹɫɨɜ; ɞɥɹ ɩɨɞɴɟɦɚ ɤ ɜɟɪɯɧɟɦɭ ɩɨɹɫɭ ɮɟɪɦɵ, ɩɪɢ ɭɫɬɚɧɨɜɤɟ 

ɪɚɫɩɨɪɨɤ, ɢɫɩɨɥɶɡɭɸɬ ɩɨɞɴɟɦɧɢɤɢ. 

ɉɪɨɰɟɫɫ ɦɨɧɬɚɠɚ ɮɟɪɦ ɜɤɥɸɱɚɟɬ ɩɨɞɚɱɭ ɨɬɩɪɚɜɨɱɧɵɯ ɦɚɪɨɤ ɤ ɫɬɟɧɞɭ ɞɥɹ 

ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɢ, ɫɛɨɪɤɭ ɮɟɪɦɵ, ɩɨɞɝɨɬɨɜɤɭ ɤ ɩɨɞɴɟɦɭ, ɫɬɪɨɩɨɜɤɭ, 

ɩɨɞɴɟɦ, ɭɫɬɚɧɨɜɤɭ ɧɚ ɨɩɨɪɵ, ɜɵɜɟɪɤɭ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ, ɨɤɨɧɱɚɬɟɥɶɧɨɟ 

ɡɚɤɪɟɩɥɟɧɢɟ ɜ ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ. Ⱦɨɫɬɚɜɤɭ ɨɬɩɪɚɜɨɱɧɵɯ ɦɚɪɨɤ ɤ 

ɫɛɨɪɨɱɧɨɦɭ ɫɬɟɧɞɭ ɩɪɨɢɡɜɨɞɹɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ.  

Ɇɨɧɬɚɠ ɮɟɪɦ ɜɟɞɟɬɫɹ «ɧɚ ɤɪɚɧ», ɤɨɬɨɪɵɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɬɫɬɭɩɚɟɬ ɫɨ 

ɫɬɨɹɧɤɢ ɧɚ ɫɬɨɹɧɤɭ. ɋɬɪɨɩɨɜɤɭ ɮɟɪɦɵ ɩɪɨɢɡɜɨɞɹɬ ɬɪɚɜɟɪɫɨɣ ɫɨ ɫɬɪɨɩɚɦɢ, 

ɨɛɨɪɭɞɨɜɚɧɧɵɦɢ ɡɚɦɤɚɦɢ ɫ ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɞɥɹ ɪɚɫɫɬɪɨɩɨɜɤɢ. 

ɋɬɪɨɩɹɬ ɮɟɪɦɵ ɜ ɭɡɥɚɯ ɜ ɨɛɯɜɚɬ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ. ɉɨɜɨɪɨɬ ɮɟɪɦɵ ɩɪɨɢɡɜɨɞɹɬ 

ɜɪɭɱɧɭɸ ɫ ɩɨɦɨɳɶɸ ɨɬɬɹɠɟɤ. Ⱦɥɹ ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɩɟɪɜɨɣ ɮɟɪɦɵ ɜ 

ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ ɢɫɩɨɥɶɡɭɸɬ ɪɚɫɱɚɥɤɢ, ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɮɟɪɦ - 
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ɢɧɜɟɧɬɚɪɧɵɟ ɪɚɫɩɨɪɤɢ. Ⱦɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɪɚɫɤɪɟɩɥɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ: ɩɨ 

ɧɢɠɧɟɦɭ ɩɨɹɫɭ ɫɜɹɡɢ, ɩɨ ɜɟɪɯɧɟɦɭ – ɩɪɨɝɨɧɵ ɫ ɬɹɠɚɦɢ. ɋɧɢɦɚɸɬ ɪɚɫɩɨɪɤɢ 

ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɮɟɪɦɵ ɢ ɭɤɥɚɞɤɢ ɩɪɨɝɨɧɨɜ 

ɩɨɤɪɵɬɢɹ. Ɂɚɤɪɟɩɥɟɧɢɟ ɮɟɪɦ ɩɪɨɢɡɜɨɞɹɬ ɡɚɬɹɠɤɨɣ ɛɨɥɬɨɜ ɜ ɭɡɥɚɯ ɨɩɢɪɚɧɢɹ ɢ 

ɨɛɜɚɪɤɨɣ, ɡɚɬɟɦ ɩɪɨɢɡɜɨɞɹɬ ɪɚɫɫɬɪɨɩɨɜɤɭ ɮɟɪɦ. Ɋɚɛɨɬɵ ɩɪɨɢɡɜɨɞɹɬ ɜ ɬɚɤɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

1. ɍɫɬɚɧɨɜɤɚ ɩɟɪɜɨɣ ɮɟɪɦɵ. 

2. ɍɫɬɚɧɨɜɤɚ ɜɬɨɪɨɣ ɮɟɪɦɵ. 

3. ɍɫɬɚɧɨɜɤɚ ɫɜɹɡɟɣ ɩɨ ɧɢɠɧɟɦɭ ɩɨɹɫɭ ɮɟɪɦɵ. 

4. ɍɫɬɚɧɨɜɤɚ ɩɪɨɝɨɧɨɜ ɩɨ ɜɟɪɯɧɟɦɭ ɩɨɹɫɭ ɮɟɪɦɵ. 

5. Ⱦɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɪɚɫɩɨɪɨɤ. 

6. ɍɫɬɚɧɨɜɤɚ ɭɤɪɭɩɧɟɧɧɵɯ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ. 

7. ɍɫɬɚɧɨɜɤɚ ɫɥɟɞɭɸɳɟɣ ɮɟɪɦɵ ɢ ɩɟɪɟɯɨɞ ɤ ɲɚɝɭ 3. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɩɪɢ ɦɨɧɬɚɠɟ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [26]. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

ɞɨɥɠɟɧ ɜɤɥɸɱɚɬɶ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɤɨɧɫɬɪɭɤɰɢɣ, 

ɢɡɞɟɥɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɨɬɞɟɥɶɧɵɯ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɢ ɩɪɢɟɦɨɱɧɵɣ 

ɤɨɧɬɪɨɥɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

ɉɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 

ɩɪɨɜɟɪɤɚ ɟɟ ɤɨɦɩɥɟɤɬɧɨɫɬɢ ɢ ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɫɨɞɟɪɠɚɳɟɣɫɹ ɜ ɧɟɣ ɬɟɯɧɢɱɟɫɤɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɢ ɢɧɫɩɟɤɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɪɚɡɪɚɛɚɬɵɜɚɬɵɜɚɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɭɫɬɪɚɧɟɧɢɸ ɜɵɹɜɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ, ɩɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ 

ɚɜɬɨɪɫɤɨɝɨ ɧɚɞɡɨɪɚ ɢ ɤɨɧɬɪɨɥɹ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɩɟɰɢɚɥɶɧɵɯ 

ɩɨɥɨɠɟɧɢɣ. 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɲɜɨɜ ɢ ɫɨɟɞɢɧɟɧɢɣ ɩɪɨɜɨɞɹɬ ɜɢɡɭɚɥɶɧɨ ɢ 

ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨ. Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢɫɩɨɥɶɡɭɸɬ ɦɨɥɨɬɨɤ ɞɥɹ 
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ɩɪɨɫɬɭɤɢɜɚɧɢɹ ɲɜɨɜ ɢ ɜɫɤɪɵɬɢɹ ɲɥɚɤɨɜɵɯ ɜɤɥɸɱɟɧɢɣ. Ⱦɥɹ ɛɨɥɟɟ ɬɨɱɧɨɣ 

ɨɰɟɧɤɢ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɲɜɚ ɩɪɨɢɡɜɨɞɹɬ ɜɵɪɟɡɤɭ ɨɛɪɚɡɰɨɜ ɢ ɞɚɥɶɧɟɣɲɟɟ 

ɢɫɩɵɬɚɧɢɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ. ɉɪɢ ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ ɩɪɨɱɧɨɫɬɢ ɲɜɚ ɩɪɨɢɡɜɨɞɹɬ 

ɭɫɢɥɟɧɢɟ ɭɡɥɚ. 

ȼ ɭɫɥɨɜɢɹɯ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɧɚ ɦɨɧɬɚɠɟ ɤɨɧɫɬɪɭɤɰɢɣ ɨɪɝɚɧɢɡɨɜɚɧ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɜɯɨɞɧɨɝɨ, 

ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɢ ɩɪɢɟɦɨɱɧɨɝɨ ɤɨɧɬɪɨɥɹ. 

ɉɪɢɟɦɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɩɪɨɜɟɪɤɢ ɢ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ, 

ɡɚɤɨɧɱɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ɡɞɚɧɢɣ ɢɥɢ ɢɡ ɱɚɫɬɟɣ, ɚ ɬɚɤɠɟ ɫɤɪɵɬɵɯ ɪɚɛɨɬ ɢ 

ɨɬɞɟɥɶɧɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɢɡɞɟɥɢɣ, ɦɚɬɟɪɢɚɥɨɜ 

ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɜɧɟɲɧɢɦ ɨɫɦɨɬɪɨɦ ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɯ 

ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ ɢɥɢ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɪɚɛɨɱɟɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɩɚɫɩɨɪɬɨɜ, ɫɟɪɬɢɮɢɤɚɬɨɜ ɢ 

ɞɪɭɝɢɯ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɬɞɟɥɶɧɵɯ 

ɦɨɧɬɚɠɧɵɯ ɨɩɟɪɚɰɢɣ ɢɥɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ. Ɉɧ ɧɚɩɪɚɜɥɟɧ ɧɚ 

ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɵɹɜɥɟɧɢɟ ɞɟɮɟɤɬɨɜ ɜ  ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, 

ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɢɱɢɧ ɢɡ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɩɪɢɧɹɬɢɟ ɦɟɪ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ. 

Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɪɚɛɨɬ ɢ ɦɚɫɬɟɪɚɦɢ ɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɫɚɦɨɤɨɧɬɪɨɥɟɦ.  

Ɉɫɧɨɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɥɭɠɚɬ ɫɯɟɦɵ, 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɜ ɫɨɫɬɚɜɟ ɩɪɨɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

Ɉɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɟɪɚɰɢɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɵɹɜɥɟɧɢɟ ɞɟɮɟɤɬɨɜ ɢ ɩɪɢɧɹɬɢɟ ɦɟɪ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ. ɉɪɢ ɨɩɟɪɚɰɢɨɧɧɨɦ ɤɨɧɬɪɨɥɟ ɫɥɟɞɭɟɬ ɩɪɨɜɟɪɹɬɶ ɫɨɛɥɸɞɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɢ ɜɵɩɨɥɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ, ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ, ɩɪɚɜɢɥɚɦ ɢ 

ɫɬɚɧɞɚɪɬɚɦ. Ɋɟɡɭɥɶɬɚɬɵ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɧɵ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɜ 
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ɠɭɪɧɚɥɟ ɪɚɛɨɬ. Ɉɫɧɨɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɪɢ ɨɩɟɪɚɰɢɨɧɧɨɦ ɤɨɧɬɪɨɥɟ ɹɜɥɹɸɬɫɹ 

ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɱɚɫɬɢ 3 ɋɇɢɉ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ (ɬɢɩɨɜɵɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ) ɤɚɪɬɵ ɢ ɜ ɢɯ ɫɨɫɬɚɜɟ ɫɯɟɦɵ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 

ɤɚɱɟɫɬɜɚ. 

ɉɪɢ ɩɪɢɟɦɨɱɧɨɦ ɤɨɧɬɪɨɥɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɩɪɨɜɟɪɤɭ ɤɚɱɟɫɬɜɚ, 

ɜɵɩɨɥɧɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. ɋɤɪɵɬɵɟ ɪɚɛɨɬɵ ɩɨɞɥɟɠɚɬ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ 

ɚɤɬɨɜ ɩɨ ɮɨɪɦɟ. Ⱥɤɬ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶɫɹ 

ɧɚ ɡɚɜɟɪɲɟɧɧɵɣ ɩɪɨɰɟɫɫ, ɜɵɩɨɥɧɟɧɧɵɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɦ ɩɨɞɪɚɡɞɟɥɟɧɢɟɦ 

ɢɫɩɨɥɧɢɬɟɥɟɣ. Ɉɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɫɤɪɵɬɵɯ ɪɚɛɨɬ ɢ ɫɨɫɬɚɜɥɟɧɢɟ ɚɤɬɚ ɜ 

ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɨɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɧɚɱɢɧɚɬɶɫɹ ɩɨɫɥɟ ɩɟɪɟɪɵɜɚ, 

ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɨɫɥɟɞɭɸɳɢɯ 

ɪɚɛɨɬ. Ɂɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɚɤɬɨɜ 

ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɫɤɪɵɬɵɯ ɪɚɛɨɬ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɦɟɪɟ ɢɡ ɝɨɬɨɜɧɨɫɬɢ ɩɨɞɥɟɠɚɬ ɩɪɢɟɦɤɟ ɜ 

ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɫ ɭɱɚɫɬɢɟɦ ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢɥɢ 

ɚɜɬɨɪɫɤɨɝɨ ɧɚɞɡɨɪɚ) ɫ ɫɨɫɬɚɜɥɟɧɢɟɦ ɚɤɬɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɪɢɟɦɤɢ ɷɬɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. ɍɩɪɚɜɥɟɧɢɟ ɤɚɱɟɫɬɜɨɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɜɤɥɸɱɚɬɶ ɫɨɜɨɤɭɩɧɨɫɬɶ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɤɚɱɟɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɨɧɱɟɧɧɵɯ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ 

ɨɛɴɟɤɬɨɜ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. ɇɚ 

ɜɫɟɯ ɫɬɚɞɢɹɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɧɟɟ 

ɜɵɩɨɥɧɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɞɨɥɠɟɧ ɜɵɛɨɪɨɱɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 

ɢɧɫɩɟɤɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ. ɂɧɫɩɟɤɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɦɢ ɫɥɭɠɛɚɦɢ, ɟɫɥɢ ɨɧɢ ɢɦɟɸɬɫɹ ɜ ɫɨɫɬɚɜɟ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ, ɥɢɛɨ ɫɩɟɰɢɚɥɶɧɨ ɫɨɡɞɚɜɚɟɦɵɦɢ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɤɨɦɢɫɫɢɹɦɢ. 

Ɍɨɱɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɨɬɞɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɩɪɟɞɟɥɟɧɢɟ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫ ɩɨɦɨɳɶɸ 
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ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɩɪɨɜɟɪɤɨɣ ɫɨɛɥɸɞɟɧɢɹ ɦɨɧɬɚɠɧɵɯ ɞɨɩɭɫɤɨɜ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɋɇɢɉ. 

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɭɫɥɨɜɢɣ ɫɨɛɢɪɚɟɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ ɹɜɥɹɟɬɫɹ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɦɨɧɬɢɪɭɟɦɵɯ ɷɥɟɦɟɧɬɨɜ. ɉɨɷɬɨɦɭ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɩɨɥɟɣ ɞɨɩɭɫɤɨɜ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɞɚɧɧɭɸ ɩɪɨɱɧɨɫɬɶ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ. Ɍɨɱɧɨɫɬɶ 

ɭɫɬɚɧɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɜɥɢɹɟɬ ɧɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɫɜɨɣɫɬɜɚ. ȼɟɪɬɢɤɚɥɶɧɨɫɬɶ ɨɬɞɟɥɶɧɨ ɫɬɨɹɳɢɯ ɜɵɫɨɤɢɯ ɤɨɥɨɧɧ ɩɪɨɜɟɪɹɸɬ ɩɨɫɥɟ 

ɢɯ ɭɫɬɚɧɨɜɤɢ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɬɟɨɞɨɥɢɬɨɜ. ȼɟɪɬɢɤɚɥɶɧɨɫɬɶ ɧɟɜɵɫɨɤɢɯ ɤɨɥɨɧɧ 

ɜɵɜɟɪɹɸɬ ɫ ɩɨɦɨɳɶɸ ɨɞɧɨɝɨ ɬɟɨɞɨɥɢɬɚ. ɉɨɫɥɟ ɩɪɨɜɟɪɤɢ ɜɟɪɬɢɤɚɥɶɧɨɫɬɢ 

ɧɢɜɟɥɢɪɭɸɬ ɜɟɪɯɧɢɟ ɩɥɨɫɤɨɫɬɢ ɤɨɧɫɨɥɟɣ ɢ ɬɨɪɰɨɜ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ 

ɨɩɨɪɧɵɦɢ ɞɥɹ ɮɟɪɦ, ɛɚɥɨɤ ɢ ɬ.ɞ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɨɬɦɟɬɤɢ ɞɥɹ ɤɚɠɞɨɣ 

ɤɨɥɨɧɧɵ ɧɚɡɧɚɱɚɸɬ ɬɨɥɳɢɧɭ ɩɨɞɤɥɚɞɤɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɦɨɧɬɚɠɧɵɯ ɦɚɲɢɧ, ɬɚɤɟɥɚɠɧɨɝɨ ɢ ɦɨɧɬɚɠɧɨɝɨ ɨɫɧɚɳɟɧɢɹ 

ɫɥɟɞɭɟɬ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɯ ɢɫɩɨɥɧɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦɭ 

ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɪɟɠɢɦɭ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɟɪɟɦɟɳɟɧɢɟ ɫɚɦɨɯɨɞɧɵɯ ɤɪɚɧɨɜ ɫ 

ɝɪɭɡɨɦ ɧɚ ɤɪɸɤɟ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɫɬɪɭɤɰɢɟɣ ɩɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɪɚɧɨɜ, ɩɪɢɱɟɦ ɝɪɭɡ ɩɨɞɧɢɦɚɸɬ ɨɬ ɡɟɦɥɢ ɧɟ ɜɵɲɟ, ɱɟɦ ɧɚ 0,5 ɦ. 

Ƚɪɭɡɵ, ɦɚɫɫɚ ɤɨɬɨɪɵɯ ɛɥɢɡɤɚ ɤ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɤɪɚɧɚ, ɩɨɞɧɢɦɚɸɬ ɧɚ 100 ɫɦ., 

ɡɚɬɟɦ ɩɪɨɜɟɪɹɸɬ ɪɚɛɨɬɭ ɫɢɫɬɟɦ ɤɪɚɧɚ ɢ ɬɨɥɶɤɨ ɩɨɫɥɟ ɷɬɨɝɨ ɩɪɨɞɨɥɠɚɸɬ 

ɩɨɞɴɟɦ. ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɤɪɚɧɚɦɢ ɝɪɭɡɵ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ 0,5 ɦ ɜɵɲɟ 

ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɩɪɟɩɹɬɫɬɜɢɣ. 

ɍɫɬɪɨɣɫɬɜɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɢɯ ɬɟɯɧɢɱɟɫɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ, 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ, ɫɚɧɢɬɚɪɧɵɯ, ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ, ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ 

ɞɪɭɝɢɯ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ ɢ ɭɱɚɫɬɤɢ ɪɚɛɨɬ ɜɨ ɢɡɛɟɠɚɧɢɟ ɞɨɫɬɭɩɚ 

ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɨɪɨɠɟɧɵ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɡɚɳɢɬɧɵɯ ɨɝɪɚɠɞɟɧɢɣ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ: 
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 - ɜɵɫɨɬɚ ɨɝɪɚɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ 

ɦɟɧɟɟ 1,6 ɦ, ɚ ɭɱɚɫɬɤɨɜ ɪɚɛɨɬ 1,2 ɦ; 

 - ɨɝɪɚɠɞɟɧɢɹ, ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɦɟɫɬɚɦ ɦɚɫɫɨɜɨɝɨ ɩɪɨɯɨɞɚ ɥɸɞɟɣ, 

ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɵɫɨɬɭ ɧɟ ɦɟɧɟɟ 2 ɦɟɬɪɨɜ  ɢ ɨɛɨɪɭɞɨɜɚɧɵ ɫɩɥɨɲɧɵɦ ɡɚɳɢɬɧɵɦ 

ɤɨɡɵɪɶɤɨɦ; 

 - ɤɨɡɵɪɟɤ ɞɨɥɠɟɧ ɜɵɞɟɪɠɢɜɚɬɶ ɞɟɣɫɬɜɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ 

ɧɚɝɪɭɡɤɢ ɨɬ ɩɚɞɟɧɢɹ ɨɞɢɧɨɱɧɵɯ ɦɟɥɤɢɯ ɩɪɟɞɦɟɬɨɜ; 

 - ɨɝɪɚɠɞɟɧɢɹ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɟɦɨɜ, ɤɪɨɦɟ ɜɨɪɨɬ ɢ ɤɚɥɢɬɨɤ, 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɢ ɡɚɩɢɪɚɟɦɵɯ ɩɨɫɥɟ ɟɝɨ 

ɨɤɨɧɱɚɧɢɹ. 

Ɇɟɫɬɚ ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɜ ɩɪɟɞɟɥɚɯ ɨɩɚɫɧɵɯ ɡɨɧ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɵɟ 

ɨɝɪɚɠɞɟɧɢɹ. ȼɯɨɞɵ ɜ ɫɬɪɨɹɳɢɟɫɹ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɫɜɟɪɯɭ 

ɤɨɡɵɪɶɤɨɦ ɧɟ ɦɟɧɟɟ 2 ɦɟɬɪɨɜ ɨɬ ɫɬɟɧɵ ɡɞɚɧɢɹ. ɍɝɨɥ, ɨɛɪɚɡɭɟɦɵɣ ɦɟɠɞɭ 

ɤɨɡɵɪɶɤɨɦ ɢ ɜɵɲɟɪɚɫɩɨɥɨɠɟɧɧɨɣ ɫɬɟɧɨɣ ɧɚɞ ɜɯɨɞɨɦ, ɞɨɥɠɟɧ ɛɵɬɶ 70º – 75º. 

ɉɪɨɯɨɞɵ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

- ɲɢɪɢɧɚ ɨɞɢɧɨɱɧɵɯ ɩɪɨɯɨɞɨɜ ɤ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 

0,6 ɦɟɬɪɨɜ, ɚ ɜɵɫɨɬɚ ɬɚɤɢɯ ɩɪɨɯɨɞɨɜ ɜ ɫɜɟɬɭ ɧɟ ɦɟɧɟɟ 1,8 ɦɟɬɪɨɜ; 

 - ɥɟɫɬɧɢɰɵ ɢɥɢ ɫɤɨɛɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɩɨɞɴɟɦɚ ɢɥɢ ɫɩɭɫɤɚ ɪɚɛɨɬɧɢɤɨɜ 

ɧɚ ɪɚɛɨɱɢɟ ɦɟɫɬɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɜɵɫɨɬɟ ɛɨɥɟɟ 5 ɦ, ɞɨɥɠɧɵ ɛɵɬɶ 

ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɮɚɥɚ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɩɨɹɫɚ 

(ɤɚɧɚɬɚɦɢ ɫ ɥɨɜɢɬɟɥɹɦɢ ɢ ɞɪ.). 

Ɇɚɬɟɪɢɚɥɵ ɫɥɟɞɭɟɬ ɪɚɡɦɟɳɚɬɶ ɧɚ ɜɵɪɨɜɧɟɧɧɵɯ ɩɥɨɳɚɞɤɚɯ, ɩɪɢɧɢɦɚɹ 

ɦɟɪɵ ɩɪɨɬɢɜ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɫɦɟɳɟɧɢɹ, ɩɪɨɫɚɞɤɢ, ɨɫɵɩɚɧɢɹ ɢ 

ɪɚɫɤɚɬɵɜɚɧɢɹ ɫɤɥɚɞɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. ɋɤɥɚɞɫɤɢɟ ɩɥɨɳɚɞɤɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɡɚɳɢɳɟɧɵ ɨɬ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ. ɋɤɥɚɞɢɪɨɜɚɧɢɟ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɡɞɟɥɢɣ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɚɧɞɚɪɬɨɜ 

ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɧɢɯ. Ɇɟɠɞɭ ɲɬɚɛɟɥɹɦɢ ɧɚ ɫɤɥɚɞɚɯ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɯɨɞɵ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɦɟɬɪɚ ɢ ɩɪɨɟɡɞɵ, ɲɢɪɢɧɚ 

ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ ɝɚɛɚɪɢɬɨɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɩɨɝɪɭɡɨɱɧɨ-

ɪɚɡɝɪɭɡɨɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɫɤɥɚɞ. ɉɪɢɫɥɨɧɹɬɶ ɦɚɬɟɪɢɚɥɵ ɢ 
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ɢɡɞɟɥɢɹ ɤ ɡɚɛɨɪɚɦ, ɞɟɪɟɜɶɹɦ ɧɚ ɭɱɚɫɬɤɟ, ɝɞɟ ɜɟɞɭɬɫɹ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɧɟ 

ɞɨɩɭɫɤɚɟɬɫɹ. Ɍɚɤɠɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɞɪɭɝɢɯ ɪɚɛɨɬ ɢ ɧɚɯɨɠɞɟɧɢɟ 

ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. 

ɋɩɨɫɨɛɵ ɫɬɪɨɩɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ ɩɨɞɚɱɭ ɤ ɦɟɫɬɭ ɭɫɬɚɧɨɜɤɢ ɜ ɩɪɨɟɤɬɧɨɦ ɩɨɥɨɠɟɧɢɢ. Ɉɱɢɫɬɤɭ 

ɩɨɞɥɟɠɚɳɢɯ ɦɨɧɬɚɠɭ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɝɪɹɡɢ ɢ ɧɚɥɟɞɢ ɫɥɟɞɭɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶ ɞɨ ɢɯ ɩɨɞɴɟɦɚ. ɗɥɟɦɟɧɬɵ ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɩɟɪɟɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɭɞɟɪɠɢɜɚɬɶɫɹ ɨɬ ɪɚɫɤɚɱɢɜɚɧɢɹ ɢ 

ɜɪɚɳɟɧɢɹ ɝɢɛɤɢɦɢ ɨɬɬɹɠɤɚɦɢ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɟɛɵɜɚɧɢɟ ɥɸɞɟɣ ɧɚ ɷɥɟɦɟɧɬɚɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨ ɜɪɟɦɹ ɢɯ ɩɨɞɴɟɦɚ ɢɥɢ ɩɟɪɟɦɟɳɟɧɢɹ. ȼɨ ɜɪɟɦɹ ɩɟɪɟɪɵɜɨɜ ɜ 

ɪɚɛɨɬɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɩɨɞɧɹɬɵɟ ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɜɟɫɭ. 

Ɋɚɫɱɚɥɤɢ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɤɪɟɩɥɟɧɵ ɤ ɧɚɞɟɠɧɵɦ ɨɩɨɪɚɦ (ɮɭɧɞɚɦɟɧɬɚɦ, ɹɤɨɪɹɦ ɢ ɬ.ɩ.). 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɫɱɚɥɨɤ, ɢɯ ɦɚɬɟɪɢɚɥ ɢ ɫɟɱɟɧɢɟ, ɫɩɨɫɨɛɵ ɧɚɬɹɠɟɧɢɹ ɢ ɦɟɫɬɚ 

ɡɚɤɪɟɩɥɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɨɟɤɬɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. Ɋɚɫɱɚɥɤɢ ɞɨɥɠɧɵ 

ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɵ ɡɚ ɩɪɟɞɟɥɚɦɢ ɝɚɛɚɪɢɬɨɜ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. Ɋɚɫɱɚɥɤɢ ɧɟ ɞɨɥɠɧɵ ɤɚɫɚɬɶɫɹ ɨɫɬɪɵɯ ɭɝɥɨɜ ɞɪɭɝɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. ɉɟɪɟɝɢɛɚɧɢɟ ɪɚɫɱɚɥɨɤ ɜ ɦɟɫɬɚɯ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɢɯ ɫ ɷɥɟɦɟɧɬɚɦɢ 

ɞɪɭɝɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɩɭɫɤɚɟɬɫɹ ɥɢɲɶ ɩɨɫɥɟ ɩɪɨɜɟɪɤɢ ɩɪɨɱɧɨɫɬɢ ɢ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɭɫɢɥɢɣ ɷɬɢɯ ɪɚɫɱɚɥɨɤ. 

Ⱦɥɹ ɩɟɪɟɯɨɞɚ ɦɨɧɬɚɠɧɢɤɨɜ ɫ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɞɪɭɝɭɸ ɫɥɟɞɭɟɬ 

ɩɪɢɦɟɧɹɬɶ ɢɧɜɟɧɬɚɪɧɵɟ ɥɟɫɬɧɢɰɵ, ɩɟɪɟɯɨɞɧɵɟ ɦɨɫɬɢɤɢ ɢ ɬɪɚɩɵ, ɢɦɟɸɳɢɟ 

ɨɝɪɚɠɞɟɧɢɟ. 

ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɢɥɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɵ ɬɚɤ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ ɢɯ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ. Ɋɚɫɫɬɪɨɩɨɜɤɭ ɷɥɟɦɟɧɬɨɜ 

ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɫɥɟɞɭɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɫɥɟ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɜɪɟɦɟɧɧɨɝɨ ɧɚɞɟɠɧɨɝɨ ɢɯ ɡɚɤɪɟɩɥɟɧɢɹ. ɇɟ 



87 

 

ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɥɸɞɟɣ ɩɨɞ ɦɨɧɬɢɪɭɟɦɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɨɧɫɬɪɭɤɰɢɣ 

ɢɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ ɭɫɬɚɧɨɜɤɢ ɢɯ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɢ ɡɚɤɪɟɩɥɟɧɢɹ. ɉɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɯɨɠɞɟɧɢɹ ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɦɨɧɬɢɪɭɟɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɚ 

ɬɚɤɠɟ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ. 

 

4.5.1 Ɇɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ 

 

ɋɩɢɫɨɤ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɦɚɲɢɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 

ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɚɯ 4.2 

Ɍɚɛɥɢɰɚ 4.2 - Ɇɚɲɢɧɵ ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɦɨɧɬɚɠɟ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

Ɇɚɲɢɧɵ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɇɚɪɤɚ Ʉɨɥɢɱɟɫɬɜɨ, ɲɬ. 

Ʉɪɚɧ ɦɨɧɬɚɠɧɵɣ Ʉɪɚɧ ɚɜɬɨɦɨɛɢɥɶɧɵɣ Ʉɋ-5361 1 
Ɇɚɲɢɧɵ 
ɩɨɞɴɟɦɚ ɥɸɞɟɣ 

Ⱥɜɬɨɩɨɞɴɟɦɧɢɤ Ⱥ38ȿ 1 

 

Ɍɚɛɥɢɰɚ 4.3 - ȼɟɞɨɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ȿɞ. 
ɢɡɦ 

Ʉɨɥ-ɜɨ ɇɚɡɧɚɱɟɧɢɟ 

1 2 3 4 5 
ɋɜɚɪɨɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫ 
ɪɟɝɭɥɹɬɨɪɨɦ ɌɋȾ-1000-4 

Ɋ=78ɤȼɬ, 220/380ȼ ɲɬ 2 ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ 

Ʉɨɦɩɪɟɫɫɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɋɈ-76 Ɍɍ22- 4680-80 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 30 
ɦ³/ɱ. Ɋɚɛ. ɞɚɜɥɟɧɢɟ 0,6 

Ɇɉɚ. 
Ɇɚɫɫɚ 140 ɤɝ. 

ɲɬ 1 
ɉɨɞɚɱɚ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ 
ɞɥɹ ɩɧɟɜɦɨɢɧɫɬɪɭɦɟɧɬɚ 

ȼɢɛɪɚɬɨɪ ɝɥɭɛɢɧɧɵɣ ɂȼ-113 
Ɍɍ22-381-456680 

Ⱦɢɚɦɟɬɪ ɧɚɤɨɧɟɱɧɢɤɚ 38 
ɦɦ. ɑɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ 330 

Ƚɰ. 
ɲɬ 1 

ɍɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ 
ɫɦɟɫɢ ɜ ɫɬɵɤɚɯ 

Ɍɟɨɞɨɥɢɬ Ɍ-15 ɫɨ ɲɬɚɬɢɜɨɦ 
ɒɊ-140 

ȽɈɋɌ 10529-79 
ȽɈɋɌ 11897-78 

ɲɬ 
ɲɬ 

2 
2 

Ɋɚɡɛɢɜɤɚ ɨɫɟɣ ɢ 
ɢɫɩɨɥɧɢɬɟɥɶɧɚɹ ɫɴɟɦɤɚ 

ɩɪɢ ɦɨɧɬɚɠɟ 
ɇɢɜɟɥɢɪ ɇɌ ɫɨ ɲɬɚɬɢɜɨɦ 
ɬɢɩɚ ɒɊ-120 

ȽɈɋɌ 10528-76 
ȽɈɋɌ 11897-78 

ɲɬ 
ɲɬ 

1 
1 

ȼɵɜɟɪɤɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɨɬɦɟɬɨɤ 

Ɋɟɣɤɚ ɧɢɜɟɥɢɪɧɚɹ ɊɇɌ ȽɈɋɌ 11158-83 ɲɬ 1 - 
Ɋɭɥɟɬɤɚ ɦɟɬɚɥɥɢɱɟɫɤɚɹ 
ɊɁ-20 
ɊɁ-30 

 
 

ɲɬ 
ɲɬ 

 
1 
1 

ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 

Ɇɟɬɪ ɫɤɥɚɞɧɨɣ 
ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɆɋɆ - 74 

 ɲɬ 5 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 

ɢɡɦɟɪɟɧɢɹ 

ɍɪɨɜɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɣ ɍɋɁ-
500 

ȽɈɋɌ 9416-83 ɲɬ 1 
ɉɪɨɜɟɪɤɚ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɢ 
ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɍɪɨɜɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɣ ɍɋɁ-
500 

ȽɈɋɌ 9416-83 ɲɬ 1 ɉɪɨɜɟɪɤɚ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɢ  
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ɩɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.3  
Ɉɬɜɟɫ ɫɬɚɥɶɧɨɣ 
ɫɬɪɨɢɬɟɥɶɧɵɣ 
ɈɌ-400 
ɈɌ-600 

ȽɈɋɌ 7948-80  
 

ɲɬ 
ɲɬ 

 
 

1 
1 

ɉɪɨɜɟɪɤɚ ɜɟɪɬɢɤɚɥɶɧɨɫɬɢ 
ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɍɝɨɥɶɧɢɤ ɫɬɚɥɶɧɨɣ ȽɈɋɌ 3749-77 ɲɬ 2 ɉɪɨɜɟɪɤɚ ɩɟɪɩɟɧɞɢɤ. 
ɤɨɧɫɬɪɭɤɰɢɣ 

ɒɧɭɪ ɪɚɡɦɟɬɨɱɧɵɣ ɜ 
ɤɨɪɩɭɫɟ 

 ɲɬ 1 Ɋɚɡɛɢɜɤɚ ɨɫɟɜɵɯ ɥɢɧɢɣ 

ɒɚɛɥɨɧ ɞɥɹ ɪɚɡɛɢɜɤɢ  ɪɢɫɨɤ ɲɬ 2 Ɋɚɡɦɟɬɤɚ ɨɩɨɪ-ɯ ɩɥɢɬ 
Ɋɟɣɤɚ ɫ ɭɪɨɜɧɟɦ  ɲɬ 4 ɉɪɨɜɟɪɤɚ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɢ 
ɩɥɨɫɤɨɫɬɟɣ 

ɇɚɛɨɪ ɦɟɥɤɨɜ ɞɥɹ ɪɚɡɦɟɬɤɢ 
ɨɫɟɣ 

 ɲɬ 1  

ɑɟɪɬɢɥɤɚ ɈɌȾ-967/2  ɲɬ 2 Ɋɚɡɦɟɬɤɚ ɨɩɨɪɧɵɯ ɩɥɢɬ ɢ 
ɦɟɫɬ ɭɫɬɚɧɨɜɤɢ 

Ʉɥɸɱɢ ɧɚɤɢɞɧɵɟ ɞɥɹ ɛɨɥɬɨɜ 
18-36ɦɦ 

 ɲɬ 2 ɋɛɨɪɤɚ ɛɨɥɬɨɜɵɯ 
ɫɨɟɞɢɧɟɧɢɣ 

Ʉɥɸɱɢ ɬɨɪɰɟɜɵɟ ɞɥɹ ɛɨɥɬɨɜ 
18-27ɦɦ 

 ɲɬ 2 - 

Ʉɥɸɱɢ ɨɞɧɨɫɬɨɪɨɧɧɢɟ 
(ɤɨɥɢɤ) ɞɥɹ ɛɨɥɬɨɜ 18-36ɦɦ 

 ɲɬ 2  
- 

Ʉɥɸɱɢ ɪɨɠɤɨɜɵɟ ɝɚɟɱɧɵɟ 
ɞɥɹ ɛɨɥɬɨɜ 18-36ɦɦ 

 ɲɬ 2 - 

Ʌɨɦ ɫɬɪɨɢɬɟɥɶɧɵɣ ɅɅ-28Ⱥ  ɲɬ 4 Ɋɟɝɭɥɢɪɨɜɤɚ ɩɨɥɨɠɟɧɢɹ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɦɨɧɬɚɠɟ 

Ʌɨɦ ɦɨɧɬɚɠɧɵɣ ɅɆ-24(32)  ɲɬ 4 ɋɨɜɦɟɳɟɧɢɟ ɨɬɜɟɪɫɬɢɣ 
ɩɪɢ ɦɨɧɬɚɠɟ 

Ʌɨɩɚɬɚ ɫɬɪɨɢɬɟɥɶɧɚɹ 
ɩɨɞɛɨɪɨɱɧɚɹ 

 ɲɬ 4 ɍɛɨɪɤɚ ɦɭɫɨɪɚ 

Ʌɨɩɚɬɚ ɪɚɫɬɜɨɪɧɚɹ ɅɊ  ɲɬ 4 ɉɨɞɚɱɚ ɛɟɬɨɧɚ ɜ ɫɬɵɤɢ 
ɋɤɪɟɛɨɤ ɫɬɚɥɶɧɨɣ ɋɋ  ɲɬ 4 Ɂɚɱɢɫɬɤɚ ɨɩɨɪɧɵɯ ɭɡɥɨɜ 
ɓɟɬɤɚ ɪɭɱɧɚɹ ɩɪɨɜɨɥɨɱɧɚɹ  ɲɬ 2 - 
Ʉɭɜɚɥɞɚ ɨɫɬɪɨɧɨɫɚɹ Ɇɚɫɫɚ 3ɤɝ ɲɬ 2 ȼɵɩɪɚɜɤɚ ɦɨɧɬɚɠ. ɩɟɬɟɥɶ 
Ʉɭɜɚɥɞɚ ɨɫɬɪɨɧɨɫɚɹ Ɇɚɫɫɚ 5ɤɝ ɲɬ 2 - 
Ɇɨɥɨɬɨɤ ɫɥɟɫɚɪɧɵɣ Ɇɚɫɫɚ 0,8ɤɝ ɲɬ 2 Ɂɚɱɢɫɬɤɚ ɨɬɜɟɪɫɬɢɣ 
Ɇɨɥɨɬɨɤ-ɤɭɥɚɱɨɤ ɫɬɚɥɶɧɨɣ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɆɄɍ 

 ɲɬ 2 - 

Ɍɨɩɨɪ ɩɥɨɬɧɢɰɤɢɣ Ʌ-2  ɲɬ 2 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
Ɂɚɯɜɚɬ ɮɪɢɤɰɢɨɧɧɵɣ Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 2ɬ ɲɬ 1 Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 
Ʉɨɥɶɰɟɜɨɣ ɬɟɤɫɬɢɥɶɧɵɣ 
ɫɬɪɨɩ  

CɌɄ -(1,0) ɲɬ 2 Ɇɨɧɬɚɠ ɫɟɧɞɜɢɱ ɩɚɧɟɥɟɣ 

Ɂɚɯɜɚɬ ɡɚɠɢɦɧɨɣ 5ɅɌ 16-05 ɲɬ 1 Ɇɨɧɬɚɠ ɫɟɧɞɜɢɱ ɩɚɧɟɥɟɣ 
Ɍɪɚɜɟɪɫɚ 1ȽɉɈ-Ɍ2-1.6/4.0 ɲɬ 1 Ɇɨɧɬɚɠ ɫɟɧɞɜɢɱ ɩɚɧɟɥɟɣ 
ɋɬɪɨɩ ɱɟɬɵɪɟɯɜɟɬɜɟɜɨɣ ɜ 
ɤɨɦɩɥɟɤɬɟ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 2ɬ, 
ɜɵɫɨɬɚ 4 ɦ 

ɲɬ 1 Ɇɨɧɬɚɠ ɫɟɧɞɜɢɱ ɩɚɧɟɥɟɣ, 
ɩɪɨɝɨɧɨɜ 

Ɍɪɚɜɟɪɫɚ Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 2ɬ, 
ɜɵɫɨɬɚ 5 ɦ 

ɲɬ 1 Ɇɨɧɬɚɠ ɮɟɪɦ 

ɋɤɥɚɞ ɤɨɧɬɟɣɧɟɪ ɞɥɹ 
ɢɧɫɬɪɭɦɟɧɬɚ 

 ɲɬ 1  

Ʉɨɧɬɟɣɧɟɪ ɞɥɹ ɩɨɞɴɟɦɚ 
ɝɚɡɨɜɵɯ ɛɚɥɥɨɧɨɜ 

 ɲɬ 1  

Ʉɨɧɬɟɣɧɟɪ ɞɥɹ ɝɢɥɶɡ ɫ 
ɦɚɫɬɢɤɨɣ ɆɌɊ 2.00.00.ɋȻ 

 ɲɬ 1  

Ʉɨɧɬɟɣɧɟɪ ɭɧɢɜɜɟɪɫɚɥɶɧɵɣ  ɲɬ 1 ɉɨɞɚɱɚ ɦɨɧɬɚɠɧɵɯ 
ɞɟɬɚɥɟɣ ɢ ɬ.ɞ. 

ɗɥɟɤɬɪɨɫɜɚɪɨɱ. ɤɚɛɟɥɢ  ɩ/ɦ 100 ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ 
Ɋɚɫɩɨɪɤɚ ɞɥɹ ɮɟɪɦ  ɲɬ 2 ȼɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ 

ɮɟɪɦ 
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ɨɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.3  
Ɋɚɫɱɚɥɤɢ ɬɪɨɫɨɜɵɟ ɞɥɹ 
ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ 
ɤɨɥɨɧɧ 

 ɲɬ 16  

Ɉɬɬɹɠɤɢ ɤɚɩɪɨɧɨɜɵɟ  ɩ/ɲɬ 50  
Ʌɟɫɬɧɢɰɵ ɦɨɧɬɚɠɧɵɟ l=6ɦ, 

8ɦ, 
10ɦ 

ɲɬ 4 
4 
4 

 

ɋɬɪɚɯɨɜɨɱɧɨɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɞɥɹ 
ɦɨɧɬɚɠɧɢɤɨɜ 

 ɲɬ 1  

ɉɪɨɠɟɤɬɨɪɧɚɹ ɫɬɨɣɤɚ 
ɩɟɪɟɞɜɢɠɧɚɹ 

 ɲɬ 4 Ɉɫɜɟɳɟɧɢɟ ɪɚɛɨɱɟɝɨ 
ɦɟɫɬɚ ɦɨɧɬɚɠɧɢɤɨɜ 

Ʉɚɫɤɢ ɫɬɪɨɢɬɟɥɶɧɵɟ  ɲɬ 8  
ɉɨɹɫ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ȽɈɋɌ 5718-51/ɉȼɍ-2 ɲɬ 6  
Ɉɝɧɟɬɭɲɢɬɟɥɢ Ɉɏȼɉ-10 

Ɉɍ-10 
ɲɬ 
ɲɬ 

2 
2 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɫɧɨɫɬɶ 

 

 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɨɪɦɨɣ ɜɪɟɦɟɧɢ ɜ 

ɱɟɥɨɜɟɤɨ-ɱɚɫɚɯ ɢ ɪɚɫɰɟɧɤɚɦɢ ɧɚ ɟɞɟɧɢɰɭ ɜɪɟɦɟɧɢ. ȼ ɬɚɛɥɢɰɟ 4.4 ɩɪɢɜɟɞɟɧɚ 

ɤɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɵɯ ɩɥɚɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɨɜ ɪɚɛɨɬ. 
 
Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɵɯ ɩɥɚɬ 
 

N 
ɩ/ɩ 

Ɉɛɨɫɧɨ
ɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

Ɉɛɴёɦ ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɡɜɟɧɚ 

ɇɚ ɟɞɢɧɢɰɭ ɇɚ ɨɛɴёɦ ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɇɨɪɦ. 
ɜɪɟɦ., 
ɱɟɥ-
ɱɚɫ 

Ɋɚɫɰɟ
ɧɤɚ,  
ɪɭɛ-
ɤɨɩ 

Ɍɪɭɞɨɟɦ
ɤɨɫɬɶ,        
ɱɟɥ-ɱɚɫ 

ɋɭɦ.,    
ɪɭɛ-
ɤɨɩ 

1 §ȿ5-1-7  
Ɇɨɧɬɚɠ ɫɬɚɥɶɧɵɯ 
ɨɩɨɪɧɵɯ ɩɥɢɬ ɧɚ 
ɮɭɧɞɚɦɟɧɬɵ  

1 
ɷɥ. 33 

Ɇɨɧɬɚɠɧɢɤ 
 5ɪ-1, 4ɪ-1, 3ɪ-1 

2,4 1-92 79,2 63-36 

     Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,8 0-84,8 26,4 28,05 
          

2 §ȿ5-1-9 
Ɇɨɧɬɚɠ ɤɨɥɨɧɧ, 
ɫɬɨɟɤ, ɨɩɨɪ ɢ 
ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ 

1 
ɷɥ. 32 

Ɇɨɧɬɚɠɧɢɤ  
6ɪ-1, 4ɪ-2, 3ɪ-1 

3,5 2-83 112 90,56 

     Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,75 0-60,6 24 19,52 
          

3 §ȿ4-1-6 ɍɫɬɚɧɨɜɤɚ ɮɟɪɦ 
1 
ɷɥ. 11 

Ɇɨɧɬɚɠɧɢɤ  
6ɪ-1, 5ɪ-1, 4ɪ-1, 
3ɪ-1,2ɪ-1 

8 6-56 88 72,16 

     Ɇɚɲɢɧɢɫɬ 6ɪ-1 1,6 1,70 17,6 18,7 

     ɂɌɈȽɈ: 17,05 158,41 347,2 292,35 
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1. Ɇɚɫɫɚ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ – 80,86 ɬ. 

2. Ɂɚɬɪɚɬɵ ɬɪɭɞɚ ɧɚ ɜɫɟ ɡɞɚɧɢɟ – 347,2 ɱɟɥ-ɱɚɫ. 

ɋɭɦɦɚ ɬɪɭɞɨɟɦɤɨɫɬɢ ɨɛɴɟɦɚ ɪɚɛɨɬ. 

3. Ɂɚɬɪɚɬɵ ɬɪɭɞɚ ɧɚ 1ɬ ɤɨɧɫɬɪɭɤɰɢɣ – 17,05 ɱɟɥ-ɱɚɫ.  

ɋɭɦɦɚ ɧɨɪɦɵ ɜɪɟɦɟɧɢ ɧɚ ɟɞɢɧɢɰɭ. 

4. ȼɵɪɚɛɨɬɤɚ ɧɚ 1 ɪɚɛɨɱɟɝɨ ɜ ɫɦɟɧɭ: 2,7 ɬ. 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɴɟɦɚ ɪɚɛɨɬ 66ɬ / 12 ɱɟɥ =5,5ɬ . 

347,2ɱ – 43 ɫɦɟɧɵ ɩɨ 8 ɱɚɫɨɜ. 5,5/43=0,13ɬ. ɜ ɫɦɟɧɭ. 

5. ɋɪɨɤ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ – 43 ɞɧɹ. 
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5. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

 

Ⱦɚɧɧɵɣ ɋɬɪɨɣɝɟɧɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ 

ɡɞɚɧɢɹ. 

ɋɬɪɨɣɝɟɧ ɪɚɡɪɚɛɨɬɚɧ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɋɇɢɉ 12-03-2001 

«Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ», ɢɦɟɸɳɢɟɫɹ ɧɚ ɩɥɨɳɚɞɤɟ ɡɞɚɧɢɹ ɢ 

ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɦɟɳɟɧɵ ɫ ɭɱɟɬɨɦ ɫɚɧɢɬɚɪɧɵɯ ɬɪɟɛɨɜɚɧɢɣ. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 

ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɫɥɭɠɚɬ: 

- ɉɥɚɧ ɭɱɚɫɬɤɚ ɫɬɪɨɢɬɟɥɫɬɜɚ; 

- Ʉɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ ɫɨ ɫɜɨɞɧɵɦɢ ɝɪɚɮɢɤɚɦɢ ɩɨɬɪɟɛɧɨɫɬɟɣ ɪɚɛɨɱɢɯ; 

- ɉɟɪɟɱɟɧɶ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ. 

 

5.1 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ 

 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɨɬɫɵɩɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɨɱɢɫɬɤɭ ɬɟɪɪɢɬɨɪɢɢ ɨɬ 

ɥɟɫɨɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɤɭɫɬɚɪɧɢɤɨɜ ɢ ɩɪɢɜɢɞɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɤ 

ɨɞɧɨɪɨɞɧɨɦɭ ɦɟɪɡɥɨɬɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɡɚ ɫɱɟɬ ɩɪɟɞɩɨɫɬɪɨɟɱɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ 

ɩɪɨɦɨɪɚɠɢɜɚɧɢɹ ɝɪɭɧɬɨɜ ɩɭɬɟɦ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɫɧɟɝɚ. Ɉɱɢɫɬɤɭ 

ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɤɭɫɬɚɪɧɢɤɚ ɢ ɦɟɥɤɨɥɟɫɶɹ ɩɪɨɢɡɜɨɞɢɬɶ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɩɨɱɜɟɧɧɨ-

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ. 

Ɂɚɫɵɩɤɚ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɭɥɶɞɨɡɟɪɨɦ ȾɁ-28 ɧɚ ɛɚɡɟ 

ɬɪɚɤɬɨɪɚ Ɍ130. ɉɟɫɨɤ ɞɥɹ ɭɫɬɪɨɣɫɬɜɚ ɧɚɫɵɩɟɣ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɡ 

ɤɚɪɶɟɪɚ «ɋɭɡɭɧ-1» ɭɱɚɫɬɨɤ «Ɉɫɬɪɨɜɧɨɣ» 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɥɚɧɢɪɨɜɤɚ ɩɥɨɳɚɞɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɟɦ ɠɟ ɛɭɥɶɞɨɡɟɪɨɦ.  

Ɏɭɧɞɚɦɟɧɬ. 

Ɏɭɧɞɚɦɟɧɬ ɫɜɚɣɧɵɣ, ɛɭɪɨɡɚɛɢɜɧɨɣ. ȼɵɩɨɥɧɹɟɬɫɹ ɢɡ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɦɚɪɤɢ 

09Ƚ2ɋ. 

ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɩɪɨɟɤɬɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɢ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ [27; 28; 29]. 
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ɉɪɢ ɛɭɪɨɨɩɭɫɤɧɨɦ ɫɩɨɫɨɛɟ ɫɜɚɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɡɚɪɚɧɟɟ ɩɪɨɛɭɪɟɧɧɵɟ 

ɫɤɜɚɠɢɧɵ ɫ ɡɚɩɨɥɧɟɧɢɟɦ ɩɚɡɭɯ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɦ ɪɚɫɬɜɨɪɨɦ Ɇ100. 

ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɜ ɫɤɜɚɠɢɧɭ ɫɜɚɹ ɨɱɢɳɚɟɬɫɹ ɨɬ ɫɧɟɝɚ ɢ ɧɚɥɟɞɢ. Ɋɚɛɨɬɵ 

ɩɨ ɭɫɬɚɧɨɜɤɟ ɫɜɚɣ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɩɟɪɚɰɢɢ: 

- ɫɤɜɚɠɢɧɚ ɡɚɩɨɥɧɹɟɬɫɹ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɦ ɪɚɫɬɜɨɪɨɦ  ɪɚɫɬɜɨɪɨɦ; 

- ɫɜɚɹ ɫ ɩɨɦɨɳɶɸ ɩɨɞɴɟɦɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɥɚɜɧɨ 

ɨɩɭɫɤɚɟɬɫɹ ɜ ɫɤɜɚɠɢɧɭ, ɞɥɹ ɧɚɞɟɠɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɪɚɫɬɜɨɪɨɦ ɩɚɡɭɯ ɦɟɠɞɭ 

ɫɜɚɟɣ ɢ ɫɤɜɚɠɢɧɨɣ ɩɪɨɢɡɜɨɞɹɬ ɬɪɟɯ-ɱɟɬɵɪɟɯ ɤɪɚɬɧɨɟ ɟɟ ɩɨɞɧɹɬɢɟ ɢ ɨɩɭɫɤɚɧɢɟ; 

- ɨɩɢɪɚɧɢɟ ɬɨɪɰɚ ɫɜɚɢ ɧɚ ɞɧɨ ɫɤɜɚɠɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɬɨɹɧɫɬɜɨɦ 

ɩɨɥɨɠɟɧɢɹ ɜɟɪɯɧɟɝɨ ɬɨɪɰɚ ɫɜɚɢ ɩɨ ɜɵɫɨɬɟ; 

- ɩɨɫɥɟ ɨɩɭɫɤɚɧɢɹ ɫɜɚɸ ɧɟɨɛɯɨɞɢɦɨ ɩɨɝɪɭɡɢɬɶ ɜ ɝɪɭɧɬ 2-3 ɭɞɚɪɚɦɢ 

ɦɨɥɨɬɚ. 

Ʉɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɫɧɚɱɚɥɚ ɭɫɬɚɧɨɜɤɭ ɫɜɚɢ, ɚ ɡɚɬɟɦ 

ɡɚɥɢɜ ɫɤɜɚɠɢɧɵ ɪɚɫɬɜɨɪɨɦ. ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɡɚɦɟɱɟɧɨ ɨɛɪɚɡɨɜɚɧɢɟ 

ɧɚɥɟɞɢ ɧɚ ɛɨɤɨɜɵɯ ɫɬɟɧɤɚɯ ɫɤɜɚɠɢɧɵ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨɜɬɨɪɧɨɟ 

ɪɚɡɛɭɪɢɜɚɧɢɟ. ɋɜɚɹ ɫɱɢɬɚɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ, ɟɫɥɢ ɪɚɫɬɜɨɪ ɩɨɥɧɨɫɬɶɸ 

ɡɚɩɨɥɧɹɟɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɦɟɠɞɭ ɫɜɚɟɣ ɢ ɫɤɜɚɠɢɧɨɣ ɞɨ ɭɪɨɜɧɹ ɩɨɜɟɪɯɧɨɫɬɢ 

ɝɪɭɧɬɚ. 

ȼɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɫɜɚɢ ɧɢɠɟ ɩɥɚɧɢɪɨɜɨɱɧɨɣ ɨɬɦɟɬɤɢ ɡɚɩɨɥɧɢɬɶ ɫɭɯɨɣ 

ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɧɨɣ ɫɦɟɫɶɸ 1:10. 

ȼ ɰɟɥɹɯ ɫɧɢɠɟɧɢɹ ɫɢɥ ɦɨɪɨɡɧɨɝɨ ɩɭɱɟɧɢɹ ɞɨ ɩɨɝɪɭɠɟɧɢɹ ɫɜɚɣ ɢɯ 

ɧɚɪɭɠɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɨɤɪɚɫɢɬɶ ɡɚ 2 ɪɚɡɚ ɤɪɟɦɧɢɣɨɪɝɚɧɢɱɟɫɤɨɣ ɷɦɚɥɶɸ ɄɈ-

198 Ɍɍ 6-02-841-74, ɤɨɬɨɪɚɹ ɢɫɤɥɸɱɚɟɬ ɫɦɟɪɡɚɧɢɟ ɫɬɚɥɶɧɨɣ ɫɜɚɢ ɫ ɪɚɫɬɜɨɪɨɦ. 

ɉɟɪɟɞ ɧɚɧɟɫɟɧɢɟɦ ɤɪɟɦɧɢɣɨɪɝɚɧɢɱɟɫɤɨɣ ɷɦɚɥɢ ɧɚ ɫɬɚɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 

ɨɱɢɫɬɢɬɶ ɟɟ ɨɬ ɝɪɹɡɢ, ɩɵɥɢ, ɦɚɫɥɚ, ɨɤɢɫɥɨɜ ɞɨ ɫɬɟɩɟɧɢ 1-2. 

ȼɧɟɲɧɢɟ ɤɨɦɦɭɧɢɤɚɰɢɢ. 

ɍɫɬɪɨɣɫɬɜɨ ɜɧɟɲɧɢɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɜɟɞɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɭɫɬɪɨɣɫɬɜɨɦ 

ɮɭɧɞɚɦɟɧɬɚ. 

Ɇɨɧɬɚɠ ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ. 
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Ɇɨɧɬɚɠ ɡɞɚɧɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɱɟɪɬɟɠɚɦɢ ɢ 

ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

- ɭɫɬɪɨɣɫɬɜɨ ɮɭɧɞɚɦɟɧɬɨɜ; 

- ɦɨɧɬɚɠ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ; 

- ɦɨɧɬɚɠ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ ɬɢɩɚ «ɋɷɧɞɜɢɱ» ɩɨ ɩɪɨɝɨɧɚɦ; 

- ɦɨɧɬɚɠ ɫɬɚɥɶɧɵɯ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɬɢɩɚ «ɋɷɧɞɜɢɱ»; 

- ɭɫɬɚɧɨɜɤɚ ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ ɛɥɨɤɨɜ; 

- ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ; 

- ɦɨɧɬɚɠ ɜɧɭɬɪɟɧɧɟɣ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ; 

- ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɬɞɟɥɨɱɧɵɯ ɪɚɛɨɬ; 

- ɭɫɬɪɨɣɫɬɜɨ ɩɨɥɨɜ. 

Ʉɨɧɫɬɪɭɤɰɢɢ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɧɚ ɡɚɜɨɞɚɯ, ɡɚɜɨɡɹɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 

ɛɚɡɭ, ɝɞɟ ɢɯ ɩɪɢɧɢɦɚɸɬ ɢ ɩɨɞɝɨɬɚɜɥɢɜɚɸɬ ɤ ɦɨɧɬɚɠɭ. 

ȼɫɟ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨ ɩɨɞɚɱɢ ɢɯ ɫ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɵ ɧɚ ɦɨɧɬɚɠ 

ɞɨɥɠɧɵ ɛɵɬɶ: 

- ɨɫɦɨɬɪɟɧɵ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ; 

- ɪɚɫɫɨɪɬɢɪɨɜɚɧɵ ɩɨ ɦɚɪɤɚɦ ɢ ɨɱɟɪɟɞɧɨɫɬɢ ɦɨɧɬɚɠɚ; 

- ɨɤɪɚɲɟɧɵ. 

Ɋɚɛɨɬɵ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜɵɩɨɥɧɹɬɶ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɛɨɱɢɦɢ ɱɟɪɬɟɠɚɦɢ, ɢɧɫɬɪɭɤɰɢɹɦɢ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ, 

ɬɪɟɛɨɜɚɧɢɹɦɢ [30]. 

Ɇɨɧɬɚɠ ɫɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɩɪɨɥɟɬɧɨ, ɨɛɟɫɩɟɱɢɜɚɹ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɫɦɨɧɬɢɪɨɜɚɧɧɨɣ ɱɚɫɬɢ ɢ ɟɟ ɷɥɟɦɟɧɬɨɜ ɩɭɬɟɦ 

ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɦɨɧɬɚɠɚ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɷɥɟɦɟɧɬɨɜ ɩɨɤɪɵɬɢɹ. Ȼɚɥɤɢ 

ɧɚɱɢɧɚɬɶ ɦɨɧɬɢɪɨɜɚɬɶ ɩɨɫɥɟ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɫɬɨɟɤ. ɋɬɵɤɢ 

ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɨɟɞɢɧɹɬɶ ɪɭɱɧɨɣ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ. 

Ɇɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɜɵɫɨɬɟ, ɩɪɟɜɵɲɚɸɳɟɣ 1,3 ɦ, ɞɨɥɠɟɧ ɜɟɫɬɢɫɶ ɫ 

ɢɧɜɟɧɬɚɪɧɵɯ ɩɥɨɳɚɞɨɤ ɬɢɩɚ ɫɛɨɪɧɵɯ ɥɟɫɨɜ, ɢɦɟɸɳɢɯ ɨɝɪɚɠɞɟɧɢɟ. ɉɨɞɴɟɦ ɢ 

ɫɩɭɫɤ ɪɚɛɨɱɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɪɢɫɬɚɜɧɵɦ ɥɟɫɬɧɢɰɚɦ. ɉɪɢ ɜɵɫɨɬɟ ɛɨɥɟɟ 
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ɞɜɭɯ ɦɟɬɪɨɜ ɥɟɫɬɧɢɰɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɞɭɝɨɜɨɟ ɨɝɪɚɠɞɟɧɢɟ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ 

ɥɟɫɬɧɢɰɵ ɢ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɸɬɫɹ ɦɚɫɬɟɪɨɦ ɢɥɢ ɩɪɨɪɚɛɨɦ. 

ɋɬɪɨɩɨɜɤɭ ɩɚɤɟɬɨɜ ɩɚɧɟɥɟɣ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɡɚ ɨɛɜɹɡɤɢ 

ɜɟɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɫɬɪɨɩɚɦɢ. 

ɋɬɪɨɩɨɜɤɭ ɩɚɧɟɥɟɣ ɬɢɩɚ «ɋɷɧɞɜɢɱ» ɧɚ ɦɨɧɬɚɠɟ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ 

ɬɨɥɶɤɨ ɫ ɩɨɦɨɳɶɸ ɬɤɚɧɟɜɵɯ ɮɚɥɨɜ ɥɢɛɨ ɞɪɭɝɢɦɢ ɫɩɨɫɨɛɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ 

ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɬɪɚɜɟɪɫ, ɢɫɤɥɸɱɚɸɳɢɦɢ ɫɦɹɬɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɪɨɦɨɤ 

ɩɚɧɟɥɟɣ ɢ ɩɨɜɪɟɠɞɟɧɢɟ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ ɩɨɤɪɵɬɢɹ. 

ɍɩɥɨɬɧɹɸɳɢɟ ɩɪɨɤɥɚɞɤɢ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɬɵɤɚɯ ɬɢɩɚ 

«ɋɷɧɞɜɢɱ» ɫɥɟɞɭɟɬ ɭɤɥɚɞɵɜɚɬɶ ɞɨ ɭɫɬɚɧɨɜɤɢ ɩɚɧɟɥɟɣ. 

ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɤɚɪɬ ɭɤɚɡɵɜɚɸɬɫɹ ɜ ɩɪɨɟɤɬɟ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɬɚɤɢɯ ɭɤɚɡɚɧɢɣ ɩɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɩɨ ɞɥɢɧɟ ɢ ɲɢɪɢɧɟ - ±6 ɦɦ, ɩɨ ɪɚɡɧɨɫɬɢ 

ɪɚɡɦɟɪɨɜ ɞɢɚɝɨɧɚɥɟɣ - 15 ɦɦ. 

ɋɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɢɬɶ ɩɪɢ ɚɜɬɨɤɪɚɧɚ Ʉɋ5473 ɢɥɢ 

ɞɪɭɝɢɦɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ. 

ɇɚ ɩɥɨɳɚɞɤɟ, ɝɞɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 

ɜɵɩɨɥɧɟɧɢɟ ɞɪɭɝɢɯ ɪɚɛɨɬ ɢ ɧɚɯɨɠɞɟɧɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. 

ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ ɫɨɨɪɭɠɟɧɢɣ ɡɚɩɪɟɳɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɧɚɯɨɠɞɟɧɢɟɦ ɥɸɞɟɣ ɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ (ɡɚɯɜɚɬɤɟ, ɭɱɚɫɬɤɟ), ɧɚɞ ɤɨɬɨɪɵɦɢ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ, ɭɫɬɚɧɨɜɤɚ ɢ ɜɪɟɦɟɧɧɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ 

ɫɛɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɋɩɨɫɨɛ ɫɬɪɨɩɨɜɤɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ ɩɨɞɚɱɭ ɤ ɦɟɫɬɭ ɭɫɬɚɧɨɜɤɢ ɜ ɩɨɥɨɠɟɧɢɢ, ɛɥɢɡɤɨɦ ɤ ɩɪɨɟɤɬɧɨɦɭ. 

Ɉɱɢɫɬɤɭ ɩɨɞɥɟɠɚɳɢɯ ɦɨɧɬɚɠɭ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɝɪɹɡɢ ɢ ɧɚɥɟɞɢ 

ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɞɨ ɩɨɞɴɟɦɚ. 

ɗɥɟɦɟɧɬɵ ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜɨ ɜɪɟɦɹ ɩɟɪɟɦɟɳɟɧɢɹ ɞɨɥɠɧɵ 

ɭɞɟɪɠɢɜɚɬɶɫɹ ɨɬ ɪɚɫɤɚɱɢɜɚɧɢɹ ɢ ɜɪɚɳɟɧɢɹ ɝɢɛɤɢɦɢ ɨɬɬɹɠɤɚɦɢ. 

ȼɨ ɜɪɟɦɹ ɩɟɪɟɪɵɜɨɜ ɜ ɪɚɛɨɬɟ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɩɨɞɧɹɬɵɟ 

ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚ ɜɟɫɭ. 
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Ɋɚɫɫɬɪɨɩɨɜɤɭ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜ ɩɪɨɟɤɬɧɨɟ 

ɩɨɥɨɠɟɧɢɟ, ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɫɥɟ ɩɨɫɬɨɹɧɧɨɝɨ ɢɥɢ ɜɪɟɦɟɧɧɨɝɨ ɧɚɞɟɠɧɨɝɨ 

ɢɯ ɡɚɤɪɟɩɥɟɧɢɹ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 15 ɦ/ɫ 

ɢ ɛɨɥɟɟ, ɩɪɢ ɝɨɥɨɥɟɞɢɰɟ, ɝɪɨɡɟ ɢɥɢ ɬɭɦɚɧɟ. Ɋɚɛɨɬɵ ɩɨ ɩɟɪɟɦɟɳɟɧɢɸ ɢ 

ɭɫɬɚɧɨɜɤɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɚɧɟɥɟɣ ɢ ɩɨɞɨɛɧɵɯ ɢɦ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɛɨɥɶɲɟɣ 

ɩɚɪɭɫɧɨɫɬɶɸ ɫɥɟɞɭɟɬ ɩɪɟɤɪɚɳɚɬɶ ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 10 ɦ/ɫ ɢ ɛɨɥɟɟ. 

Ɇɨɧɬɚɠ ɤɪɨɜɥɢ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɢ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ, ɢɡɥɨɠɟɧɧɵɟ ɜ ɉɈɌ ɊɆ-012-2000 

«Ɇɟɠɨɬɪɚɫɥɟɜɵɟ ɩɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɜɵɫɨɬɟ». 

 

5.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

ɋɨɝɥɚɫɧɨ [31] ɩɪɢɧɢɦɚɟɦ ɧɨɪɦɚɬɢɜɧɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɪɨɤɨɜ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɹ ɢɡ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɨɛɴɟɦɨɦ ɞɨ 17,9 ɦ.ɤɭɛ. 9 ɦɟɫɹɰɟɜ. 

Ɉɛɴɟɦ ɩɨɠɚɪɧɨɝɨ ɞɟɩɨ ɧɚ 4 ɚɜɬɨɦɚɲɢɧɵ ɢɡ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ 11.34 ɦ.ɤɭɛ. 6 

ɦɟɫɹɰɟɜ.   

ɇɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɧɚɥɢɱɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ – ɫɜɚɣɧɵɣ 

ɮɭɧɞɚɦɟɧɬ. ɋɨɝɥɚɫɧɨ [31, ɩ.9] Ɉɛɳɢɯ ɩɨɥɨɠɟɧɢɣ ɩɪɢ ɞɥɢɧɟ ɫɜɚɣ ɛɨɥɟɟ 6 ɦ ɧɚ 

ɤɚɠɞɵɟ 100 ɫɜɚɣ  ɞɨɛɚɜɥɹɸɬɫɹ 10 ɪɚɛɨɱɢɯ ɞɧɟɣ. 

(254/100)*10 = 25,4, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1,15 ɦɟɫɹɰɚ. 

1 ɦɟɫɹɰ – 22 ɪɚɛɨɱɢɯ ɞɧɹ.  

6+1,15 = 6,15 ɦɟɫɹɰɟɜ. 

 ɋ ɭɱɟɬɨɦ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ [31 ɩ.11] ɩɪɢɦɟɧɹɟɬɫɹ 

ɤɨɷɮɮɢɰɢɟɧɬ 1,4.  

6,15*1,4 = 8,61 ɦɟɫɹɰɟɜ.  

- ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ – 1 ɦɟɫ. (22 ɞɧ.); 

- ɧɚɞɡɟɦɧɚɹ ɱɚɫɬɶ – 6,11 ɦɟɫ. (134 ɞɧ.); 

- ɨɬɞɟɥɤɚ – 1,5 ɦɟɫ. (33 ɞɧ.). 
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5.3  Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɵɯ ɩɥɚɬ 
 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ  ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ 

ɡɞɚɧɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɫɱɢɬɚɬɶ ɱɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ ɜ ɧɚɢɛɨɥɟɟ 

ɦɧɨɝɨɱɢɫɥɟɧɧɨɣ ɫɦɟɧɟ. Ⱦɚɧɧɵɟ ɛɟɪɭɬɫɹ ɢɡ ɝɪɚɮɢɤɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, 

ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɚɥɶɤɭɥɹɰɢɢ ɡɚɬɪɚɬ ɬɪɭɞɚ. 

 

Ɍɚɛɥɢɰɚ 5.1 - Ʉɚɥɶɤɭɥɹɰɢɹ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɵɯ ɩɥɚɬ 

N 
ɩ/ɩ 

Ɉɛɨɫɧɨ
ɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

Ɉɛɴёɦ ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɡɜɟɧɚ 

ɇɚ ɟɞɢɧɢɰɭ ɇɚ ɨɛɴёɦ ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɇɨɪɦ. 
ɜɪɟɦ., 
ɱɟɥ-
ɱɚɫ 

Ɋɚɫɰɟ
ɧɤɚ,  
ɪɭɛ-
ɤɨɩ 

Ɍɪɭɞɨɟɦ
ɤɨɫɬɶ,        
ɱɟɥ-ɱɚɫ 

ɋɭɦ.,    
ɪɭɛ-
ɤɨɩ 

1 §ȿ5-1-7  
Ɇɨɧɬɚɠ ɫɬɚɥɶɧɵɯ 
ɨɩɨɪɧɵɯ ɩɥɢɬ ɧɚ 
ɮɭɧɞɚɦɟɧɬɵ  

1 
ɷɥ. 33 

Ɇɨɧɬɚɠɧɢɤ 
 5ɪ-1, 4ɪ-1, 3ɪ-1 

2,4 1-92 79,2 63-36 

     Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,8 0-84,8 26,4 28-05 
          

2 §ȿ5-1-9 
Ɇɨɧɬɚɠ ɤɨɥɨɧɧ, 
ɫɬɨɟɤ, ɨɩɨɪ ɢ 
ɩɨɞɤɪɚɧɨɜɵɯ ɛɚɥɨɤ 

1 
ɷɥ. 32 

Ɇɨɧɬɚɠɧɢɤ  
6ɪ-1, 4ɪ-2, 3ɪ-1 

3,5 2-83 112 90-56 

     Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,75 0-60,6 24 19-52 
          

3 §ȿ4-1-6 ɍɫɬɚɧɨɜɤɚ ɮɟɪɦ 
1 
ɷɥ. 11 

Ɇɨɧɬɚɠɧɢɤ  
6ɪ-1, 5ɪ-1, 4ɪ-1, 
3ɪ-1,2ɪ-1 

8 6-56 88 72-16 

     Ɇɚɲɢɧɢɫɬ 6ɪ-1 1,6 1-70 17,6 18-7 
          

5 
§ȿ5-1-
20 

ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɜɥɢ 
10ɦ
.ɤɜ. 120 

Ʉɪɨɜɟɥɶɳɢɤ 3ɪ-
1,2ɪ-1 

0,21 14,1 25,2 1692 

     Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,18 11-1 21,6 1332 

          
6    31 Ɇɚɲɢɧɢɫɬ 6ɪ-1 1,5 1-59 17,6 18-7 
          

7 §ȿ6-13 
Ɂɚɩɨɥɧɟɧɢɟ 
ɨɤɨɧɧɵɯ ɢ ɞɜɟɪɧɵɯ 
ɩɪɨɟɦɨɜ 

2,5ɤ
ɜ.ɦ.
. 

27 
ɉɥɨɬɧɢɤ 4ɪ-1, 2ɪ-
1 

16 11-44 432 388,96 

     Ɇɚɲɢɧɢɫɬ 5ɪ-1 8 7-28 272 247,52 
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5.4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ  

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ ɜɟɞɭɬ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

ɨɩɪɟɞɟɥɹɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɚɫɵ ɯɪɚɧɢɦɵɯ ɪɟɫɭɪɫɨɜ; ɜɵɛɢɪɚɸɬ ɦɟɬɨɞ 

ɯɪɚɧɟɧɢɹ (ɨɬɤɪɵɬɵɣ, ɡɚɤɪɵɬɵɣ ɢ ɞɪ.); ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɥɨɳɚɞɢ ɩɨ ɜɢɞɚɦ 

ɯɪɚɧɟɧɢɹ; ɜɵɛɢɪɚɸɬ ɬɢɩɵ ɫɤɥɚɞɨɜ; ɪɚɡɦɟɳɚɸɬ ɢ ɩɪɢɜɹɡɵɜɚɸɬ ɤ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɟ ɫɤɥɚɞɵ; ɪɚɡɦɟɳɚɸɬ ɞɟɬɚɥɢ ɧɚ ɨɬɤɪɵɬɨɦ ɫɤɥɚɞɟ. 

ɇɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞɟ P̝ ˍˎ = ʟˑ˄щʡ ∙ ʡː ∙ Кଵ ∙ Кଶ,  

ɝɞɟ Ɋɨɛɳ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɩɨ ɉɉɊ); 

       Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ, ɜ ɞɧɹɯ; 

      Ɍɧ – ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɜ ɞɧɹɯ; 

      Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞ (ɨɬ 1,1 

ɞɨ 1,5); 

      Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ (ɨɛɵɱɧɨ 1,3). 

ɉɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɪɟɤɨɦɟɧɞɚɰɢɢ: 

1) ɫɤɥɚɞɵ ɢɡɞɟɥɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɯɪɚɧɟɧɢɟ ɜ ɡɚɤɪɵɬɵɯ 

ɩɨɦɟɳɟɧɢɹɯ, ɪɚɡɦɟɳɚɸɬ ɧɚ ɨɬɤɪɵɬɵɯ  ɩɥɨɳɚɞɤɚɯ ɜɨɤɪɭɝ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ, ɜ 

ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɤɪɚɧɨɜ; 

2) ɩɪɢɜɹɡɤɭ ɫɤɥɚɞɨɜ ɩɪɨɢɡɜɨɞɹɬ ɜɞɨɥɶ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɞɨɪɨɝ ɧɟ ɛɥɢɠɟ ɱɟɦ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɤɪɚɹ ɞɨɪɨɝɢ; 

3) ɨɬɤɪɵɬɵɟ ɫɤɥɚɞɵ ɫ ɨɝɧɟɨɩɚɫɧɵɦɢ ɢ ɩɵɥɹɳɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɫɥɟɞɭɟɬ 

ɪɚɡɦɟɳɚɬɶ ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɢɦ ɡɞɚɧɢɹɦ ɢ 

ɫɨɨɪɭɠɟɧɢɹɦ ɢ ɧɟ ɛɥɢɠɟ ɱɟɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 20 ɦ ɨɬ ɧɢɯ; 

4) ɲɢɪɢɧɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɢɨɛɴɟɤɬɧɨɝɨ ɫɤɥɚɞɚ ɡɚɜɢɫɢɬ ɨɬ ɩɚɪɚɦɟɬɪɨɜ 

ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɲɢɧ, ɜ ɱɚɫɬɧɨɫɬɢ – ɨɬ ɜɵɥɟɬɚ ɫɬɪɟɥɵ.  
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Ɍɚɛɥɢɰɚ 5.2 – ɉɥɨɳɚɞɶ ɫɤɥɚɞɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɡɞɟɥɢɣ, 
ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɤɨɧɫɬɪɭɤɰɢɣ 
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ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
(ɮɟɪɦɵ, ɤɨɥɨɧɧɵ, ɛɚɥɤɢ 
ɢ ɩɪ.) 

5 ɲ
ɬ 249 49,8 1,1 1,3 11 16,5 

215,9
3 

0,7 308,5 514,2 

Ɉɤɨɧɧɵɟ ɢ ɞɜɟɪɧɵɟ 
ɛɥɨɤɢ 

5 
ɦ3 

6,9 1,38 1,1 1,3 2 1,97 
127,8

4 
20 6,39 10,65 

Ʉɪɨɜɟɥɶɧɵɟ ɩɚɧɟɥɢ 1 
ɦ3 

187 187 1,1 1,3  
267,4

1 
303,7 1,5 202,5 337,5 

ɋɬɟɧɨɜɵɟ ɫɷɧɞɜɢɱ-
ɩɚɧɟɥɢ 

3 
ɦ3 

220 73,33 1,1 1,3  7,15 314,6 3 15,5 25,9 

 

 

5.5 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ 

 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɱɟɥɨɜɟɤ, ɡɚɧɹɬɵɯ ɧɚ ɫɬɪɨɣɤɟ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ 

ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ 24 ɱɟɥɨɜɟɤɚ. 

Ʉɨɦɩɥɟɤɫ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧ ɧɚ ɜɫɟɯ ɪɚɛɨɬɚɸɳɢɯ, 

ɡɚɧɹɬɵɯ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɜɤɥɸɱɚɹ ɫɭɛɩɨɞɪɹɞɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ).  

ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɦ ɨɛɴɟɤɬɟ ɫ ɱɢɫɥɨɦ ɪɚɛɨɬɚɸɳɢɯ ɜ ɧɚɢɛɨɥɟɟ 

ɦɧɨɝɨɱɢɫɥɟɧɧɨɣ ɫɦɟɧɟ ɦɟɧɟɟ 60 ɱɟɥ. ɞɨɥɠɧɵ ɛɵɬɶ ɤɚɤ ɦɢɧɢɦɭɦ ɫɥɟɞɭɸɳɢɟ 

ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɢ ɢɧɜɟɧɬɚɪɶ: ɝɚɪɞɟɪɨɛɧɵɟ ɫ ɭɦɵɜɚɥɶɧɢɤɚɦɢ, 

ɞɭɲɟɜɵɦɢ ɢ ɫɭɲɢɥɶɧɵɦɢ; ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɨɛɨɝɪɟɜɚ, ɨɬɞɵɯɚ ɢ ɩɪɢɟɦɚ ɩɢɳɢ; 

ɩɪɨɪɚɛɫɤɚɹ; ɬɭɚɥɟɬ; ɧɚɜɟɫ ɞɥɹ ɨɬɞɵɯɚ ɢ ɦɟɫɬɨ ɞɥɹ ɤɭɪɟɧɢɹ; ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 

ɦɵɬɶɹ ɨɛɭɜɢ; ɳɢɬ ɫɨ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɧɵɯ ɢɧɜɟɧɬɚɪɧɵɯ ɡɞɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ 

ɩɪɹɦɨɝɨ ɫɱɟɬɚ. 
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Ƚɚɪɞɟɪɨɛɧɚя 

Sɬɪ = Nɯ0,7 ɦ2 = 10∙0,7 = 7ɦ2, 

ɝɞɟ N - ɨɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ (ɜ ɞɜɭɯ ɫɦɟɧɚɯ). 

Ⱦɭɲɟɜɚя: 

Sɬɪ = Nɯ0,43 ɦ2 = 10*0,43 = 4,3ɦ2, 

ɝɞɟ N - ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɜ ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ, 

ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɜɨɣ. 

ɍɦɵɜɚɥɶɧɚя: 

Sɬɪ = Nɯ0,2 ɦ2 = 10∙0,2 = 2 ɦ2, 

ɝɞɟ N - ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ ɜ ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ. 

ɋɭɲɢɥɤɚ: 

Sɬɪ = Nɯ0,2 ɦ2 = 10∙0,2 = 2ɦ2, 

ɝɞɟ N - ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɜ ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ. 

ɋɬɨɥɨɜɚя: 

Sɬɪ  = Nɯ0,6 ɦ2 = 10*0,6= 6 

ɝɞɟ N - ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɜ ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ. 

Ɍɭɚɥɟɬ: 

Sɬɪ = (0,7 Nɯ0,1)·0,7 + (1,4 Nɯ0,1)·0,3 = 1,5 ɦ2, 

ɝɞɟ N - ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɜ ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ ɫɦɟɧɭ; 

0,7 ɢ 1,4- ɧɨɪɦɚɬɢɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɥɨɳɚɞɢ ɞɥɹ ɦɭɠɱɢɧ ɢ ɠɟɧɳɢɧ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

0,7 ɢ 0,3 - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɫɨɨɬɧɨɲɟɧɢɟ, ɞɥɹ ɦɭɠɱɢɧ ɢ ɠɟɧɳɢɧ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ⱦɥя ɢɧɜɟɧɬɚɪɧɵх ɡɞɚɧɢɣ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɧɚɡɧɚɱɟɧɢя: 

Sɬɪ = NɯSɧ 

ɝɞɟ Sɬɪ - ɬɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ, ɦ2; 

Sɧ = 4 - ɧɨɪɦɚɬɢɜɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɩɥɨɳɚɞɢ, ɦ2/ɱɟɥ.; 

N - ɨɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɂɌɊ, ɫɥɭɠɚɳɢɯ, ɆɈɉ ɢ ɨɯɪɚɧɵ 

ɉɪɨɪɚɛɫɤɚя:  Sɬɪ = NɯSɧ = 1·4=4 ɦ2; 

Ɉхɪɚɧɚ: Sɬɪ = NɯSɧ = 1·4=4 ɦ2; 
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Ⱦɢɫɩɟɬɱɟɪɫɤɚя: Sɬɪ = NɯSɧ = 1·4=4 ɦ2; 

ɉɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɹɯ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ ɮɨɪɦɟ ɬɚɛɥɢɰɵ. 

Ɍɚɛɥɢɰɚ 5.3 - ɉɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɹɯ 

ɇɚɡɧɚɱɟɧɢɟ ɢɧɜɟɧɬɚɪɧɨɝɨ ɡɞɚɧɢɹ Ɍɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ, ɦ2 ɑɢɫɥɨ ɢɧɜɟɧɬɚɪɧɵɯ ɡɞɚɧɢɣ 

Ƚɚɪɞɟɪɨɛɧɚɹ 7 1 

Ⱦɭɲɟɜɚɹ 4,3 1 
ɍɛɨɪɧɚɹ 2 2 
ɋɬɨɥɨɜɚɹ 6 1 
ɉɪɨɪɚɛɫɤɚɹ 4 1 
Ɉɯɪɚɧɚ 4 1 
Ⱦɢɫɩɟɬɱɟɪɫɤɚɹ 4 1 

 

5.6 ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 

 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ 

(ɤɪɚɧɵ, ɩɨɞɴɟɦɧɢɤɢ, ɬɪɚɧɫɩɨɪɬɟɪɵ, ɫɜɚɪɨɱɧɵɟ ɚɩɩɚɪɚɬɵ, ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬ, 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɫɨɛɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ), ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ 

(ɷɥɟɤɬɪɨɬɟɪɦɨɨɛɪɚɛɨɬɤɚ ɝɪɭɧɬɚ, ɛɟɬɨɧɚ ɢ ɬ.ɩ.), ɜɧɭɬɪɟɧɧɟɟ ɢ ɧɚɪɭɠɧɨɟ 

ɨɫɜɟɳɟɧɢɟ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼ·Ⱥ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɩɟɪɢɨɞ 

ɜɵɩɨɥɧɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɛɴɟɦɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɨ ɮɨɪɦɭɥɟ: 

P=Lx ( K1PM

cosE1
+K3Pɨ.ɜ.+K4Pɨ.ɧ.+K5Pɫɜ) = 

=1,05∙ (0,5∙136
0,7

+0,8∙1,63+0,9∙9,74+0,6∙60) =143,22ˍВ ∙ А 

ɝɞɟ Lx = 1,05 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɫɟɬɢ; 

Ɋɦ - ɫɭɦɦɚ ɧɨɦɢɧɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɪɚɛɨɬɚɸɳɢɯ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ 

(ɛɟɬɨɧɨɥɨɦɵ, ɬɪɚɦɛɨɜɤɢ, ɜɢɛɪɚɬɨɪɵ ɢ ɬ.ɞ.); 

Ɋɨ.ɜ - ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɜɧɭɬɪɟɧɧɢɯ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɭɫɬɪɨɣɫɬɜ 

ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɝɪɟɜɚ (ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɪɚɛɨɱɢɯ, ɡɞɚɧɢɹ ɫɤɥɚɞɫɤɨɝɨ 

ɧɚɡɧɚɱɟɧɢɹ); 

Ɋɨ.ɧ - ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɨɛɴɟɤɬɨɜ ɢ ɬɟɪɪɢɬɨɪɢɢ; 

Ɋɫɜ - ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
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cos E1 = 0,7 - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ; 

К1 = 0,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɦɨɬɨɪɨɜ; 

К3 = 0,8 - ɬɨ ɠɟ, ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɫɜɟɳɟɧɢɹ; 

К4 = 0,9 - ɬɨ ɠɟ, ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ; 

К5 = 0,6 - ɬɨ ɠɟ, ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

Ɍɚɛɥɢɰɚ 5.4 – ɩɨɬɪɟɛɢɬɟɥɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ 

ȿɞ
ɢɧ

ɢɰ
ɚ 

ɢɡ
ɦɟ

ɪɟ
ɧɢ

ɹ 

Ʉ
ɨɥ

ɢɱ
ɟɫ

ɬɜ
ɨ 

ɍ
ɞɟ

ɥɶ
ɧɚ

ɹ 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɶ 

ɧɚ
 

ɟɞ
ɢɧ

ɢɰ
ɭ 

ɢɡ
ɦɟ

ɪɟ
ɧɢ

ɹ,
 

ɤȼ
ɬ.

 

ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ 
1 Ʉɪɚɧ Ʉɋ 5361 

ɲɬ 

1 50 
4 ɗɥɟɤɬɪɨɬɪɚɦɛɨɜɤɢ 2 3 
5 Ʉɪɚɫɤɨɩɭɥɶɬɵ 8 0,5 
6 Ɋɚɫɬɜɨɪɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɢ 1 2 
7 ɒɬɭɤɚɬɭɪɧɚɹ ɫɬɚɧɰɢɹ  1 30 
8 Ɇɚɥɹɪɧɚɹ ɫɬɚɧɰɢɹ 1 10 
ȼɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ 
1 Ȼɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɦ² 120 0,015 
2 Ⱦɭɲɟɜɵɟ ɢ ɭɛɨɪɧɵɟ 45 0,003 
ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɧɢɟ 
1 ɉɥɨɳɚɞɶ ɡɞɚɧɢɹ ɦ² 1800 0,003 
3 Ɍɟɪɪɢɬɨɪɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 12600 0,0002 
5.ɉɪɨɟɡɞ ɨɫɧɨɜɧɨɣ ɤɦ 0,247 5 
ɋɜɚɪɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɲɬ. 2 30 

 

ɉɨɞɛɢɪɚɟɦ ɜɪɟɦɟɧɧɭɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ ɄɌɉ 160/10/0,4 

– 3ɍ3. 

Ɍɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ ɞɥя ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 

ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

n=
P∙E∙S

Pɥ
=

0,3∙2∙72,5∙121,21
1500

=4 

ɝɞɟ Ɋ – ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ/ɦ2; 

      ȿ – ɨɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɧɨɪɦɚɬɢɜɧɵɦ ɞɚɧɧɵɦ (ȿ=2,0 ɥɤ.); 

      s – ɪɚɡɦɟɪ ɩɥɨɳɚɞɤɢ, ɩɨɞɥɟɠɚɳɟɣ ɨɫɜɟɳɟɧɢ; 

      Ɋɥ – ɦɨɳɧɨɫɬɶ ɥɚɦɩɵ ɩɪɨɠɟɤɬɨɪɚ, ȼɬ. 
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ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 4 ɩɪɨɠɟɤɬɨɪɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɧɢɦɚɟɦ ɪɚɣɨɧɧɵɟ ɫɟɬɢ 

ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ȼ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɨɪɭɠɚɸɬ 

ɨɬɜɟɬɜɥɟɧɢɹ ɨɬ ɜɵɫɨɤɨɜɨɥɶɬɧɨɣ ɥɢɧɢɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɭɸ ɩɨɞɫɬɚɧɰɢɸ 

ɦɨɳɧɨɫɬɶɸ 320 ɤȼɬ. ɉɢɬɚɧɢɟ ɨɬ ɫɟɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɬɪɚɧɫɮɨɪɦɚɰɢɟɣ ɬɨɤɚ ɞɨ 

ɧɚɩɪɹɠɟɧɢɹ 220/380ȼ. ɋɯɟɦɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ ɩɪɢɧɹɬɚ ɪɚɞɢɚɥɶɧɚɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɜɪɟɦɟɧɧɵɯ ɥɢɧɢɣ (Ʌɗɉ) ɩɪɢɦɟɧɹɟɦ ɜɨɡɞɭɲɧɵɟ ɥɢɧɢɢ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ. 

 

5.7 ȼɨɞɨɫɧɚɛɠɟɧɢɟ 

 

ɉɨɬɪɟɛɧɨɫɬɶ Qɬp ɜ ɜɨɞɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ Qɩɪ, ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ Qxɨɡ  ɢ ɩɨɠɚɪɧɵɟ Qɩɨɠ ɧɭɠɞɵ: 

Qɬp = Qɩɪ + Qxɨɡ+ Qɩɨɠ = 0,2+0,5+10=10,7 ɥ/ɫ. 

Ɋɚɫхɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɬɪɟɛɧɨɫɬɢ, ɥ/ɫ: 

Qɩɪ=Кɧ
qɩɉɩКɱ

3600t
=1,2

500∙2∙1,5
3600∙8

=0,2 ɥ/ɫ 

ɝɞɟ qɩ =500 ɥ - ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ (ɩɨɥɢɜɤɚ ɛɟɬɨɧɚ, 

ɡɚɩɪɚɜɤɚ ɢ ɦɵɬɶɟ ɦɚɲɢɧ ɢ ɬ.ɞ.); 

ɉɩ - ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ; 

Кɱ = 1,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ; 

t = 8 ɱ - ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ; 

Кɧ = 1,2 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɧɟɭɱɬɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ. 

Ɋɚɫхɨɞɵ ɜɨɞɵ ɧɚ хɨɡяɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ, ɥ/ɫ: 

Qɩɪ=
qɯɉɪКɱ

3600t
+

qɞɉɞ

60t1
=

15∙10∙2
3600∙8

+
30∙36
60∙45

=0,5 ɥ/ɫ 

ɝɞɟ qx - 15 ɥ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɩɨɬɪɟɛɧɨɫɬɢ 

ɪɚɛɨɬɚɸɳɟɝɨ; 

ɉɪ - ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ; 
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Кɱ = 2 - ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ; 

qɞ = 30 ɥ - ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɢɟɦ ɞɭɲɚ ɨɞɧɢɦ ɪɚɛɨɬɚɸɳɢɦ; 

ɉɞ - ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ (ɞɨ 80 % ɉɪ); 

t1 = 45 ɦɢɧ - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɜɨɣ ɭɫɬɚɧɨɜɤɢ; 

t = 8 ɱ - ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ. 

Ɋɚɫхɨɞ ɜɨɞɵ ɞɥя ɩɨɠɚɪɨɬɭɲɟɧɢя ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: Qɩɨɠ= 2∙5 = 

=10 ɥ/ɫ. 

Ⱦɢɚɦɟɬɪ, ɦɦ, ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɜɜɨɞɚ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ 

(ɨɩɪɟɞɟɥяɟɦ ɩɨ ɪɚɫɱёɬɧɨɦɭ ɪɚɫхɨɞɭ ɜɨɞɵ): 

D=63,25√Qɪɚɫɱ

π∙V
=63,25√ 10,7

3,14∙1
=116,4 ɦɦ 

ɝɞɟ Qɪɚɫɱ.-ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɥ/ɫ; 

        ν-ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɪɭɛɚɦ (ɞɥɹ ɬɪɭɛ ɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ 1,5-2 

ɦ/ɫ; ɞɥɹ ɬɪɭɛ ɦɚɥɨɝɨ ɞɢɚɦɟɬɪɚ 0,7-1,2 ɦ/ɫ.). 

ɉɨ ɫɨɪɬɚɦɟɧɬɭ ɤɪɭɝɥɨɝɨ ɩɪɨɤɚɬɚ (ȽɈɋɌ 8568-77*) ɩɨɞɛɢɪɚɟɦ ɬɪɭɛɭ 

ɞɢɚɦɟɬɪɨɦ 140 ɦɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɩɨɫɬɨɹɧɧɵɣ 

ɜɨɞɨɩɪɨɜɨɞ. ɋɯɟɦɚ ɪɚɡɦɟɳɟɧɢɹ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ - ɬɭɩɢɤɨɜɚɹ. 

ɉɨɠɚɪɧɵɟ ɝɢɞɪɚɧɬɵ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 100 ɦ ɞɪɭɝ ɨɬ 

ɞɪɭɝɚ. ɉɨɠɚɪɧɵɟ ɝɢɞɪɚɧɬɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɡɦɟɳɚɬɶ ɧɟ ɛɥɢɠɟ 5ɦ,  ɢ ɧɟ ɞɚɥɟɟ 

50ɦ ɨɬ ɨɛɴɟɤɬɚ ɢ 2ɦ ɨɬ  ɤɪɚɹ ɞɨɪɨɝɢ. 

 

5.8 ɉɨɞɛɨɪ ɤɪɚɧɚ ɞɥɹ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ 

 

5.8.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤɪɚɧɚ 

 

Ɉɫɧɨɜɧɵɦɢ ɪɚɛɨɱɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɦɨɧɬɚɠɧɨɝɨ ɤɪɚɧɚ ɹɜɥɹɸɬɫɹ: 

1. Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ: 

 ʛˏ = ʛэ + ʛˆ ,                                                                                                       (5.1) 
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Ɇɷ –ɩɪɟɞɟɥɶɧɚɹ ɦɚɫɫɚ ɝɪɭɡɚ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɧɹɬɚ ɤɪɚɧɨɦ ɩɪɢ 

ɫɨɯɪɚɧɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɡɚɩɚɫɚ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɬ; 

       Ɇɝ – ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɬɪɚɜɟɪɫɵ,  

ɫɬɪɨɩɵ, ɢ ɬ.ɞ.), ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɷɥɟɦɟɧɬɟ ɞɨ ɟɝɨ ɩɨɞɴɟɦɚ, ɬ. ʛэ = 2833 ɮɟɪɦɚ; ʛˆ = Ɇɝ = 0,09 ɬ – ɫɬɪɨɩ 4ɋɄ10-4; ʛˏ = ʹͺ͵͵ + Ͳ,Ͳͻ = 2833,09ɬ. 

 

2. ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɇɤ = hɨ + hɡ + hɷ + hɝ ,                                                                                 (5.2) 

 

ɡɞɟɫɶ hɨ − ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ ɦɨɧɬɢɪɭɟɦɨɝɨ            

ɷɥɟɦɟɧɬɚ (ɦ); 

 hɡ − ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɦɨɧɬɢɪɭɟɦɨɝɨ                           

ɷɥɟɦɟɧɬɚ ɧɚɞ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɢ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɜ           

ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ           

ɪɚɜɧɵɦ 0,3-0,5 ɦ; 

 hɷ − ɜɵɫɨɬɚ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, ɦ; 

 hɝ − ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɚ           

ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ ɰɟɧɬɪɚ ɤɪɸɤɚ ɤɪɚɧɚ), ɦ; ʜ˕˓ = ͸,͸ + Ͳ,ͷ + ͵,͵͹ + ͵,͸ = ͳͶ,Ͳ͹ˏ 

3. ȼɵɥɟɬ ɤɪɸɤɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 lK =a/2 + b + b1                                                                                           (5.3) 

ɝɞɟ   a – ɲɢɪɢɧɚ ɤɪɚɧɨɜɨɝɨ ɩɭɬɢ; 

         b – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɧɨɜɨɝɨ ɩɭɬɢ ɞɨ ɛɥɢɠɚɣɲɟɣ ɤ ɤɪɚɧɭ ɜɵɫɬɭɩɚɸɳɟɣ 

ɱɚɫɬɢ ɡɞɚɧɢɹ; 
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         b1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ ɨɬ ɤɪɚɧɚ 

ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɞɨ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɤɪɚɧɚ. lK = 8/2 + 6+ 9 = 19 ɦ;   

Ɍɪɟɛɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɫɚɦɨɯɨɞɧɨɝɨ ɫɬɪɟɥɨɜɨɝɨ ɤɪɚɧɚ: lK = ͳͻ ɦ. 

          ʛʛ = ʹ,ͺ ɬ.            ʜ˕˓ = ͳͶ,Ͳ͹ ɦ. 

ȼɵɛɢɪɚɟɦ ɤɪɚɧ ɩɧɟɜɦɨɤɨɥɟɫɧɵɣ Ʉɋ6361. 

ȼɵɥɟɬ lK = 20ɦ. 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ MM =  40ɬ. 

ȼɵɫɨɬɚ ɩɨɞɴɟɦɚ Hk = 30 ɦ. 

 

ɉɪɢɜɹɡɤɚ ɫɬɪɟɥɨɜɨɝɨ ɤɪɚɧɚ ɤ ɡɞɚɧɢɸ 

ɍɫɬɚɧɨɜɤɭ ɤɪɚɧɨɜ ɭ ɡɞɚɧɢɹ ɩɪɨɢɡɜɨɞɹɬ, ɫɨɛɥɸɞɚɹ ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ 

ɦɟɠɞɭ ɡɞɚɧɢɟɦ ɢ ɤɪɚɧɨɦ. Ɇɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɞɜɢɠɟɧɢɹ ɞɨ 

ɧɚɢɛɨɥɟɟ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

S = a+ɩ+Rɩ = 0,36+1+8=9,36; 

ɝɞɟ ɚ - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɡɞɚɧɢɹ ɞɨ ɟɝɨ ɧɚɪɭɠɧɨɣ ɝɪɚɧɢ (ɜɵɫɬɭɩɚɸɳɟɣ 

ɱɚɫɬɢ); 

ɩ - ɝɚɛɚɪɢɬ ɩɪɢɛɥɢɠɟɧɢɹ; 

Rɩ - ɧɚɢɛɨɥɶɲɢɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɧɨɣ ɱɚɫɬɢ ɤɪɚɧɚ. 

 

5.8.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ 

 

ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɪɚɧɚ ɫɥɟɞɭɟɬ ɭɫɬɚɧɨɜɢɬɶ ɨɩɚɫɧɵɟ ɞɥɹ 

ɥɸɞɟɣ ɡɨɧɵ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɣ ɦɨɝɭɬ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɨɜɚɬɶ ɨɩɚɫɧɵɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ.  

Ʉ ɡɨɧɚɦ ɩɨɫɬɨɹɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ 

ɫ ɪɚɛɨɬɨɣ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ, ɨɬɧɨɫɹɬɫɹ ɦɟɫɬɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ 

ɝɪɭɡɨɜ. ɗɬɚ ɡɨɧɚ ɨɝɪɚɠɞɚɟɬɫɹ ɡɚɳɢɬɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ ɩɨ ȽɈɋɌ 23407-78.  
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ȼ ɰɟɥɹɯ ɫɨɡɞɚɧɢɹ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɝɨ ɜɟɞɟɧɢɹ ɪɚɛɨɬ, ɞɟɣɫɬɜɭɸɳɢɟ 

ɧɨɪɦɚɬɢɜɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɡɨɧɵ: ɦɨɧɬɚɠɧɭɸ ɡɨɧɭ, ɡɨɧɭ  ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɤɪɚɧɚ, ɨɩɚɫɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ ɤɪɚɧɚ [25]. 

Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɷɥɟɦɟɧɬɚ 

ɫɨ ɡɞɚɧɢɹ ɩɪɢ ɟɝɨ ɭɫɬɚɧɨɜɤɟ ɢ ɜɪɟɦɟɧɧɨɦ ɡɚɤɪɟɩɥɟɧɢɢ. ȼɟɥɢɱɢɧɚ ɷɬɨɣ ɡɨɧɚ 

ɡɚɜɢɫɢɬ ɨɬ ɜɵɫɨɬɵ ɡɞɚɧɢɹ ɢ ɞɥɢɧɵ ɩɚɞɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ, ɚ ɬɚɤ ɠɟ ɜɟɥɢɱɢɧɵ 

ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢ ɩɚɞɟɧɢɢ. 

Rɦɨɧɬ. =  lɷɥ + lɪɚɫ =18,0+4,0 = 22,0 ɦ; 

ɝɞɟ lɷɥ – ɧɚɢɛɨɥɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ; 

      lɪɚɫ – ɜɟɥɢɱɢɧɚ ɨɬɥɟɬɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ [25, ɬɚɛɥɢɰɚ 3]. 

Ɂɨɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɪɚɧɨɦ (ɪɚɛɨɱɚɹ ɡɨɧɚ) 

Ɋɚɛɨɱɚɹ ɡɨɧɚ ɤɪɚɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɨɱɟɪɱɢɜɚɟɦɨɟ ɤɪɸɤɨɦ ɤɪɚɧɚ. Ɉɧɚ 

ɪɚɜɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɪɚɫɱɟɬɧɨɦɭ ɜɵɥɟɬɭ ɤɪɚɧɚ, ɬ.ɟ. Rɪɚɛ = 14 ɦ. 

Ɉɩɚɫɧɚɹ ɡɨɧɚ ɞɟɣɫɬɜɢɹ  

Ɉɩɚɫɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ɤɪɚɧɚ – ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɩɪɟɞɟɥɚɯ ɤɨɬɨɪɨɝɨ 

ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɝɨ 

ɪɚɫɫɟɢɜɚɧɢɹ. 

Rɨɩ = Rmax +0,5 ∙ ȼɷɥ + lɷɥ + lɪɚɫ = 19+0,5∙0,17+18+4 = 41,67 ɦ; 

ɝɞɟ  Rɨɩ – ɨɩɚɫɧɚɹ ɡɨɧɚ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ;  

       Rmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ;  

       ȼɷɥ – ɲɢɪɢɧɚ ɫɚɦɨɝɨ ɞɥɢɧɧɨɝɨ ɷɥɟɦɟɧɬɚ;  

       Lɷɥ – ɞɥɢɧɚ ɫɚɦɨɝɨ ɞɥɢɧɧɨɝɨ ɷɥɟɦɟɧɬɚ;  

       lɪɚɫ – ɜɟɥɢɱɢɧɚ ɨɬɥɟɬɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ. 

 

5.9 ȼɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɟ ɞɨɪɨɝɢ 

 

Ⱦɥɹ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɩɟɪɟɜɨɡɨɤ ɩɨɥɶɡɭɟɦɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɦ 

ɬɪɚɧɫɩɨɪɬɨɦ. ɉɪɢ ɷɬɨɦ ɨɫɧɨɜɧɵɦ ɬɢɩɨɦ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɧɚ 

ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɹɜɥɹɸɬɫɹ ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ, ɬɚɤ ɤɚɤ ɩɨɫɬɨɹɧɧɵɟ ɨɛɵɱɧɨ ɧɟ 
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ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɨɟɡɞɚ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 

ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɢ ɫɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɜ 

ɩɥɚɧɟ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɨɞɴɟɡɞ ɜ ɡɨɧɭ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-

ɪɚɡɝɪɭɡɨɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɤ ɩɥɨɳɚɞɤɚɦ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɢ, ɫɤɥɚɞɚɦ, 

ɛɵɬɨɜɵɦ ɩɨɦɟɳɟɧɢɹɦ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 

ɦɚɤɫɢɦɚɥɶɧɨ ɢɫɩɨɥɶɡɭɟɦ ɫɭɳɟɫɬɜɭɸɳɢɟ ɢ ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɞɨɪɨɝɢ. 

ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɫɬɨɹɧɢɹ: 

ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ – 1ɦ; ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, 

ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ, - 1,5 ɦ. 

ɒɢɪɢɧɚ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ ɨɞɧɨɩɨɥɨɫɧɵɯ ɞɨɪɨɝ – 3,5 ɦ. 

Ⱦɨɪɨɝɚ ɨɛɭɫɬɪɨɟɧɚ ɤɚɪɦɚɧɨɦ ɞɥɹ ɪɚɡɝɪɭɡɤɢ ɢ ɦɨɣɤɨɣ ɤɨɥɟɫ ɧɚ ɜɵɟɡɞɟ. 

 

5.10 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ  

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ ɜɟɞɭɬ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

ɨɩɪɟɞɟɥɹɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɚɫɵ ɯɪɚɧɢɦɵɯ ɪɟɫɭɪɫɨɜ; ɜɵɛɢɪɚɸɬ ɦɟɬɨɞ 

ɯɪɚɧɟɧɢɹ (ɨɬɤɪɵɬɵɣ, ɡɚɤɪɵɬɵɣ ɢ ɞɪ.); ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɥɨɳɚɞɢ ɩɨ ɜɢɞɚɦ 

ɯɪɚɧɟɧɢɹ; ɜɵɛɢɪɚɸɬ ɬɢɩɵ ɫɤɥɚɞɨɜ; ɪɚɡɦɟɳɚɸɬ ɢ ɩɪɢɜɹɡɵɜɚɸɬ ɤ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɟ ɫɤɥɚɞɵ; ɪɚɡɦɟɳɚɸɬ ɞɟɬɚɥɢ ɧɚ ɨɬɤɪɵɬɨɦ ɫɤɥɚɞɟ. 

ɇɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞɟ P̝ ˍˎ = ʟˑ˄щʡ ∙ ʡː ∙ Кଵ ∙ Кଶ,  

ɝɞɟ Ɋɨɛɳ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɟɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɩɨ ɉɉɊ); 

       Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɩɨ ɤɚɥɟɧɞɚɪɧɨɦɭ ɩɥɚɧɭ, ɜ ɞɧɹɯ; 

      Ɍɧ – ɧɨɪɦɚ ɡɚɩɚɫɚ ɦɚɬɟɪɢɚɥɚ, ɜ ɞɧɹɯ; 

      Ʉ1 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɥɚɞ (ɨɬ 1,1 

ɞɨ 1,5); 
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      Ʉ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ (ɨɛɵɱɧɨ 1,3). 

ɉɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɪɟɤɨɦɟɧɞɚɰɢɢ: 

1) ɫɤɥɚɞɵ ɢɡɞɟɥɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɯɪɚɧɟɧɢɟ ɜ ɡɚɤɪɵɬɵɯ 

ɩɨɦɟɳɟɧɢɹɯ, ɪɚɡɦɟɳɚɸɬ ɧɚ ɨɬɤɪɵɬɵɯ  ɩɥɨɳɚɞɤɚɯ ɜɨɤɪɭɝ ɫɬɪɨɹɳɟɝɨɫɹ ɡɞɚɧɢɹ, ɜ 

ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɤɪɚɧɨɜ; 

2) ɩɪɢɜɹɡɤɭ ɫɤɥɚɞɨɜ ɩɪɨɢɡɜɨɞɹɬ ɜɞɨɥɶ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɞɨɪɨɝ ɧɟ ɛɥɢɠɟ ɱɟɦ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɤɪɚɹ ɞɨɪɨɝɢ; 

3) ɨɬɤɪɵɬɵɟ ɫɤɥɚɞɵ ɫ ɨɝɧɟɨɩɚɫɧɵɦɢ ɢ ɩɵɥɹɳɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɫɥɟɞɭɟɬ 

ɪɚɡɦɟɳɚɬɶ ɫ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɢɦ ɡɞɚɧɢɹɦ ɢ 

ɫɨɨɪɭɠɟɧɢɹɦ ɢ ɧɟ ɛɥɢɠɟ ɱɟɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 20 ɦ ɨɬ ɧɢɯ; 

4) ɲɢɪɢɧɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɢɨɛɴɟɤɬɧɨɝɨ ɫɤɥɚɞɚ ɡɚɜɢɫɢɬ ɨɬ ɩɚɪɚɦɟɬɪɨɜ 

ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɲɢɧ, ɜ ɱɚɫɬɧɨɫɬɢ – ɨɬ ɜɵɥɟɬɚ ɫɬɪɟɥɵ.  

Ɍɚɛɥɢɰɚ 6.4 - ɋɤɥɚɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢɡɞɟɥɢɣ, 
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6. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ 

 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢɜɟɞɟɧɵ ɫ ɭɤɚɡɚɧɢɟɦ ɫɫɵɥɨɤ ɧɚ 

ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫɥɟɞɭɟɬ 

ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɭɤɚɡɚɧɢɹɦɢ [24; 30; 32; 33] ɢ ɞɪɭɝɢɦɢ ɩɪɚɜɢɥɚɦɢ, ɢ 

ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɦɢ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɨɪɝɚɧɚɦɢ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɧɚɞɡɨɪɚ, ɜ ɬɨɦ ɱɢɫɥɟ Ɇɢɧɫɬɪɨɟɦ Ɋɨɫɫɢɢ. 

Ƚɪɭɡɨɩɨɞɴɟɦɧɵɟ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ɉɪɚɜɢɥɚɦɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɚ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɩɨɞɴɟɦɧɵɟ ɫɨɨɪɭɠɟɧɢɹ». 

Ɇɨɧɬɚɠ ɫɟɬɟɣ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 

ɬɪɟɛɨɜɚɧɢɣ «ɉɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ», «ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 

ɭɫɬɪɨɣɫɬɜɚ», «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ II. ɋɬɪɨɢɬɟɥɶɧɨɟ 

ɩɪɨɢɡɜɨɞɫɬɜɨ» ɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɩɨ ɨɬɞɟɥɶɧɵɦ ɜɢɞɚɦ ɪɚɛɨɬ. 

Ʉ ɧɚɱɚɥɭ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

ɫɬɪɨɣɩɥɨɳɚɞɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɳɢɬɚɦɢ ɫ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɹɳɢɤɚɦɢ ɫ 

ɩɟɫɤɨɦ). ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɜɨɛɨɞɧɵɟ ɩɪɨɟɡɞɵ ɤɨ ɜɫɟɦ 

ɫɨɨɪɭɠɟɧɢɹɦ ɧɚ ɩɥɨɳɚɞɤɟ ɢ ɤ ɫɬɪɨɹɳɢɦɫɹ ɨɛɴɟɤɬɚɦ ɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ: ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɪɚɡɪɵɜɵ ɦɟɠɞɭ ɡɞɚɧɢɹɦɢ, 

ɩɨɫɬɵ, ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɬ.ɞ. 

ȼɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɟ ɩɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ, ɪɚɡɦɟɳɟɧɢɟ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ, ɚ ɬɚɤɠɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ (ɩɨɦɟɳɟɧɢɣ) ɢ 

ɫɨɨɪɭɠɟɧɢɣ, ɢɧɠɟɧɟɪɧɵɯ ɫɟɬɟɣ, ɩɭɬɟɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɬɪɨɣɝɟɧɩɥɚɧɚ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 

ɬɪɟɛɨɜɚɧɢɣ [30]. 

Ɉɩɚɫɧɵɟ ɡɨɧɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɡɧɚɱɢɬɶ ɯɨɪɨɲɨ 

ɜɢɞɢɦɵɦɢ ɡɧɚɤɚɦɢ ɢ ɧɚɞɩɢɫɹɦɢ, ɚ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ 
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ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɝɪɚɠɞɟɧɵ. Ʉɨɧɫɬɪɭɤɰɢɢ ɨɝɪɚɠɞɟɧɢɣ ɦɟɫɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ 

ɜɵɩɨɥɧɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [6] ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɜɟɬɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 

ɡɚɳɢɬɧɵɦ ɤɨɡɵɪɶɤɨɦ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɩɚɫɧɵɟ ɞɥɹ ɞɜɢɠɟɧɢɹ ɡɨɧɵ ɫɥɟɞɭɟɬ 

ɨɝɪɚɠɞɚɬɶ ɢɥɢ ɜɵɫɬɚɜɥɹɬɶ ɧɚ ɢɯ ɝɪɚɧɢɰɚɯ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ, ɞɨɥɠɧɵ 

ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɬɟɥɢ ɩɪɨɟɡɞɨɜ ɢ ɩɪɨɯɨɞɨɜ ɩɨ ɈȾɆ 218.6.014-2014 

«Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɞɜɢɠɟɧɢɹ ɢ ɨɝɪɚɠɞɟɧɢɹ ɦɟɫɬ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɞɨɪɨɠɧɵɯ ɪɚɛɨɬ». ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɚ ɫɬɪɨɹɳɟɦɫɹ ɨɛɴɟɤɬɟ 

ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 10 ɤɦ/ɱ, ɚ ɧɚ ɩɨɜɨɪɨɬɚɯ ɜ ɪɚɛɨɱɢɯ ɡɨɧɚɯ ɤɪɚɧɨɜ 5 ɤɦ/ɱ. 

ɇɚ ɜɫɟɯ ɷɬɚɩɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɵɩɨɥɧɹɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 

ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɡɜɨɞɢɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɟɪɟɱɟɧɶ ɪɚɛɨɬ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ:  

- ɪɚɛɨɬɵ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɤɪɚɧɨɜ, ɷɤɫɤɚɜɚɬɨɪɨɜ, 

ɛɭɥɶɞɨɡɟɪɨɜ, ɛɭɪɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɢ ɩɪ.; 

- ɪɚɛɨɬɵ ɜɛɥɢɡɢ ɞɟɣɫɬɜɭɸɳɢɯ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ; 

- ɪɚɛɨɬɵ ɫ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɦɢ. 

ɉɟɪɟɱɟɧɶ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜɨ ɜɪɟɞɧɵɯ ɭɫɥɨɜɢɹɯ: 

- ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɭɤɥɚɞɤɨɣ ɢ ɜɢɛɪɢɪɨɜɚɧɢɟɦ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 

- ɪɚɛɨɬɵ ɜɛɥɢɡɢ ɤɨɦɩɪɟɫɫɨɪɨɜ; 

- ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɟ ɪɚɛɨɬɵ; 

- ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɪɚɛɨɬɵ. 

ȼɫɟ ɪɚɛɨɬɵ ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ ɢ ɪɚɛɨɬɵ ɜɨ ɜɪɟɞɧɵɯ ɭɫɥɨɜɢɹɯ ɞɨɥɠɧɵ 

ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɦɢ ɧɚ ɫɬɚɞɢɢ ɫɨɫɬɚɜɥɟɧɢɹ ɩɪɨɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

Ɋɚɛɨɬɧɢɤɢ ɞɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɢɧɫɬɪɭɤɬɢɪɨɜɚɧɵ ɩɨ ɛɟɡɨɩɚɫɧɵɦ ɢ 

ɛɟɡɜɪɟɞɧɵɦ ɦɟɬɨɞɚɦ ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɫɬɨɹɳɢɯ ɪɚɛɨɬ ɫ ɡɚɩɢɫɶɸ ɩɨɞ ɪɚɫɩɢɫɤɭ ɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɠɭɪɧɚɥɚɯ. 

Ʉɚɠɞɵɣ ɪɭɱɧɨɣ ɢɧɫɬɪɭɦɟɧɬ, ɨɤɚɡɵɜɚɸɳɢɣ ɜɢɛɪɚɰɢɨɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɪɚɛɨɬɚɸɳɟɝɨ (ɜɢɛɪɚɬɨɪɵ ɞɥɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ, ɝɚɣɤɨɜɟɪɬɵ, ɨɬɛɨɣɧɵɟ 
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ɦɨɥɨɬɤɢ), ɞɨɥɠɟɧ ɢɦɟɬɶ ɢɧɜɟɧɬɚɪɧɵɟ ɝɚɫɢɬɟɥɢ ɤɨɥɟɛɚɧɢɣ, ɚɦɨɪɬɢɡɚɬɨɪɵ, 

ɜɢɛɪɨɩɨɝɥɚɳɚɸɳɢɟɜɬɭɥɤɢ ɢ ɦɭɮɬɵ. ɂɧɫɬɪɭɦɟɧɬ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɝɟɧɟɪɢɪɭɸɳɢɟ ɤɨɥɟɛɚɧɢɹ, ɞɨɥɠɧɵ ɩɨɞɜɟɪɝɚɬɶɫɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɪɨɜɟɪɤɟ ɧɚ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɯ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ. ɇɟ 

ɨɬɜɟɱɚɸɳɢɣ ɷɬɢɦ ɩɚɪɚɦɟɬɪɚɦ ɢɧɫɬɪɭɦɟɧɬ ɩɨɞɥɟɠɢɬ ɡɚɦɟɧɟ ɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

ɂɫɤɥɸɱɢɬɟɥɶɧɨ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɨɡɞɟɣɫɬɜɢɹ ɲɭɦɚ ɢ 

ɜɢɛɪɚɰɢɢ ɢɦɟɸɬ ɫɨɛɥɸɞɟɧɢɟ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɨɝɨ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ 10-

ɦɢɧɭɬɧɵɟ ɩɟɪɟɪɵɜɵ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɱɚɫɚ ɪɚɛɨɬɵ, ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɞɪɭɝɢɯ ɜɢɞɚɯ ɪɚɛɨɬ, ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɞɟɣɫɬɜɢɟɦ ɜɢɛɪɚɰɢɢ ɢ ɲɭɦɚ. 

Ɍɟɪɪɢɬɨɪɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɥɨɳɚɞɨɤ, ɝɞɟ ɩɪɨɢɡɜɨɞɹɬɫɹ 

ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɧɨɱɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɫɜɟɳɟɧɢɹ 

ɫɬɪɨɣɩɥɨɳɚɞɨɤ. 

Ɋɚɡɦɟɳɟɧɢɟ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɫɤɥɚɞɫɤɢɯ 

ɩɥɨɳɚɞɨɤ ɢ ɩɪɨɟɡɞɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɧɚɯɨɞɹɬɫɹ ɬɨɥɶɤɨ ɜɪɟɦɟɧɧɵɟ 

ɦɨɛɢɥɶɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, ɩɨɥɧɵɣ ɧɚɛɨɪ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɫɪɟɞɫɬɜ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɨɫɧɨɜɧɨɣ ɛɚɡɟ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨɞɪɹɞɱɢɤɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [39] ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ 

ɢɧɜɟɧɬɚɪɧɨɝɨ ɬɢɩɚ (ɝɚɪɞɟɪɨɛɧɵɟ, ɩɭɧɤɬɵ ɩɢɬɚɧɢɹ, ɡɞɪɚɜɩɭɧɤɬɵ, ɦɟɫɬɚ ɨɬɞɵɯɚ 

ɢ ɨɛɨɝɪɟɜɚ) ɛɵɬɨɜɨɝɨ ɝɨɪɨɞɤɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɩɪɢɜɨɡɧɨɣ ɩɢɬɶɟɜɨɣ 

ɜɨɞɨɣ (ɫ ɟɠɟɫɦɟɧɧɨɣ ɡɚɦɟɧɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɵ) ɜ ɟɦɤɨɫɬɹɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɜɫɟɦ ɫɚɧɢɬɚɪɧɵɦ ɧɨɪɦɚɦ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɚɬɭɪɚɬɨɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɢ/ɢɥɢ 

ɮɨɧɬɚɧɱɢɤɚɦɢ [39]. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɪɭɞɨɜɚɬɶ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ ɭɫɬɚɧɨɜɤɚɦɢ ɞɥɹ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɢɩɹɱɟɧɨɣ ɜɨɞɵ.  
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ɉɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɪɚɛɨɬɚɸɳɢɯ ɜ ɨɞɧɭ ɫɦɟɧɭ ɫɪɟɞɧɟɟ 

ɤɨɥɢɱɟɫɬɜɨ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɩɨɬɪɟɛɧɨɣ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ ɫɨɫɬɚɜɥɹɟɬ 

10ɥ/ɫɦɟɧɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ 8-20ºɋ (ɫɨɝɥɚɫɧɨ ɋɚɧɉɢɇ 

2.2.3.1384-03 ɩ.12.17 ɦɚɲɢɧɢɫɬɵ ɡɟɦɥɟɪɨɣɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ, ɤɪɚɧɨɜɳɢɤɢ 

ɢ ɞɪɭɝɢɟ ɪɚɛɨɬɧɢɤɢ, ɤɨɬɨɪɵɟ ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɢ 

ɩɨɤɢɧɭɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ 

ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɜ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɬɟɪɦɨɫɚɯ ɫ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɥɛɨɣ ɨɛɴɟɦɨɦ 

1,5ɥ.) ɫ ɟɠɟɫɦɟɧɧɨɣ ɡɚɦɟɧɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɵ Vmax= 730 ɥ/ɫɦɟɧɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɨɡɞɚɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɢ ɬɪɭɞɨɜɨɝɨ 

ɩɪɨɰɟɫɫɚ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɫɧɢɠɟɧɢɹ ɪɢɫɤɚ 

ɧɚɪɭɲɟɧɢɹ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɚ ɬɚɤɠɟ ɧɚɫɟɥɟɧɢɹ, ɩɪɨɠɢɜɚɸɳɟɝɨ ɜ ɡɨɧɟ 

ɜɥɢɹɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ⱦɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɫɬɪɨɢɬɟɥɶɧɵɟ ɛɪɢɝɚɞɵ ɞɨɥɠɧɵ 

ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɧɚ ɦɟɫɬɚɯ ɚɩɬɟɱɤɚɦɢ ɫ ɧɚɛɨɪɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɞɢɤɚɦɟɧɬɨɜ. 

ɋɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɨɛɟɫɩɟɱɢɬɶ ɦɨɛɢɥɶɧɨɣ ɫɜɹɡɶɸ. 

ȼɫɟ ɥɢɰɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɩɪɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɨɬɪɚɫɥɟɜɵɦɢ ɧɨɪɦɚɦɢ. ɉɪɟɞɩɪɢɹɬɢɟɦ ɩɨɞɪɹɞɱɢɤɨɦ ɞɥɹ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ 

ɛɵɬɶ ɫɨɡɞɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɩɢɬɚɧɢɹ ɢ ɨɬɞɵɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

ȼ ɰɟɥɹɯ ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ ɩɟɪɫɨɧɚɥɚ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɨɬɪɚɜɥɟɧɢɣ, ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ, ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɢ ɩɪɨɯɨɞɹɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɦɟɞɢɰɢɧɫɤɢɟ 

ɨɫɦɨɬɪɵ, ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɞɢɰɢɧɫɤɢɟ ɨɛɫɥɟɞɨɜɚɧɢɹ. 

Ⱦɨɥɠɧɨɫɬɧɵɟ ɥɢɰɚ ɩɪɟɞɩɪɢɹɬɢɣ ɧɟ ɞɨɩɭɫɤɚɸɬ ɤ ɪɚɛɨɬɟ ɥɢɰ, ɧɟ 

ɩɪɨɲɟɞɲɢɯ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɦɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ ɢɥɢ 

ɩɪɢɡɧɚɧɧɵɯ ɧɟɩɪɢɝɨɞɧɵɦɢ ɤ ɪɚɛɨɬɟ ɩɨ ɫɨɫɬɨɹɧɢɸ ɡɞɨɪɨɜɶɹ. 

ɂɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɧɢɤɢ ɢ ɪɚɛɨɱɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ 

ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 
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ȼɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɫɟ ɥɢɰɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɥɨɳɚɞɤɟ  ɨɛɹɡɚɧɵ ɧɨɫɢɬɶ ɡɚɳɢɬɧɭɸ ɨɞɟɠɞɭ. Ɋɚɛɨɱɢɟ ɢ ɢɧɠɟɧɟɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɧɢɤɢ ɛɟɡ ɡɚɳɢɬɧɵɯ ɤɚɫɨɤ ɢ ɞɪɭɝɢɯ ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. Ɇɨɧɬɚɠɧɭɸ 

ɨɫɧɚɫɬɤɭ ɩɪɢɧɢɦɚɸɬ ɩɨ [31] ɫɬɚɧɞɚɪɬɚɦ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɧɚ 

ɤɨɧɤɪɟɬɧɵɟ ɦɨɧɬɚɠɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ: 

ɛɨɬɢɧɤɢ ɦɭɠɫɤɢɟ ɬɨɤɨɧɟɩɪɨɜɨɞɹɳɢɟ ɗɉ Ɍɍ 17-06-071-82;  ɨɞɟɠɞɚ ɫɩɟɰɢɚɥɶɧɚɹ 

ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ  ɜɨɡɞɟɣɫɬɜɢɣ ɌɈ 17 ɊɋɎɋɊ-06-6415-84; ɪɭɤɚɜɢɰɵ 

ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɵɟ ɫ ɧɚɤɥɚɞɤɚɦɢ [32] Ɍɢɩ Ȼ; ɤɚɫɤɚ ɫɬɪɨɢɬɟɥɶɧɚɹ [33]. 

Ⱦɥɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɰɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ 

ɭɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ, ɨɬɜɟɱɚɸɳɟɣ ɬɪɟɛɨɜɚɧɢɹɦ ȼɈɁ. ɇɚ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɬɭɚɥɟɬɵ ɜ ɩɨɬɪɟɛɧɨɦ ɤɨɥɢɱɟɫɬɜɟ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɨɣ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

ɨɛɹɡɚɧ ɨɛɟɫɩɟɱɢɬɶ ɫɨɛɥɸɞɟɧɢɟ ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɩɪɚɜɢɥ ɜɧɭɬɪɟɧɧɟɝɨ 

ɪɚɫɩɨɪɹɞɤɚ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɢɩɨɜɵɦɢ 

ɩɪɚɜɢɥɚɦɢ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɭɞɨɜɨɝɨ ɪɚɫɩɨɪɹɞɤɚ ɞɥɹ ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ 

ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɣ. 

Ⱦɨɩɭɫɤ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɧɢɤɨɜ ɜ ɧɟɬɪɟɡɜɨɦ ɢ 

ɧɚɪɤɨɬɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɸ TCC ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɩɪɟɳɟɧ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɩɪɟɞɩɪɢɹɬɢɣ, ɨɛɴɟɤɬɨɜ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɫɜɨɟɜɪɟɦɟɧɧɨɟ 

ɨɩɨɜɟɳɟɧɢɟ ɜɫɟɯ ɫɜɨɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɹɯ (ɝɪɨɡɚ, ɭɪɚɝɚɧ, ɚɧɨɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɢ ɞɪ.) ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ 

ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ.   
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7. ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɝɧɨɡɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɚ 

 

ɉɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɩɪɟɞɟɥɟɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɭɤɪɭɩɧɟɧɧɵɯ 

ɧɨɪɦɚɬɢɜɨɜ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ [20, ɬɚɛ. 02-03-001]. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɝɧɨɡɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɥɚɧɢɪɭɟɦɨɝɨ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ 

ɨɛɴɟɤɬɚ ɜ ɪɟɝɢɨɧɚɥɶɧɨɦ ɪɚɡɪɟɡɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ, ɭɱɢɬɵɜɚɸɳɢɯ ɪɟɝɢɨɧɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɪɟɝɢɨɧɚɥɶɧɨ-

ɤɥɢɦɚɬɢɱɟɫɤɢɟ, ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɢ ɞɪɭɝɢɟ ɭɫɥɨɜɢɹ. 

 

                         (7.1) 

 

ɇɐɋi - ɭɤɪɭɩɧɟɧɧɨɝɨ ɧɨɪɦɚɬɢɜɚ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɤɨɧɤɪɟɬɧɨɦɭ 

ɨɛɴɟɤɬɭ ɞɥɹ ɛɚɡɨɜɨɝɨ ɪɚɣɨɧɚ (Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ) ɜ ɭɪɨɜɧɟ ɰɟɧ ɧɚ ɧɚɱɚɥɨ 

ɬɟɤɭɳɟɝɨ ɝɨɞɚ; 

N - ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

ɫɦɟɬɧɨɝɨ ɧɨɪɦɚɬɢɜɚ - ɭɤɪɭɩɧɟɧɧɨɝɨ ɧɨɪɦɚɬɢɜɚ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ 

ɤɨɧɤɪɟɬɧɨɦɭ ɨɛɴɟɤɬɭ ɞɥɹ ɛɚɡɨɜɨɝɨ ɪɚɣɨɧɚ (Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ) ɜ ɭɪɨɜɧɟ ɰɟɧ 

ɧɚ ɧɚɱɚɥɨ ɬɟɤɭɳɟɝɨ ɝɨɞɚ; 

M - ɦɨɳɧɨɫɬɶ ɩɥɚɧɢɪɭɟɦɨɝɨ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɨɛɴɟɤɬɚ (ɨɛɳɚɹ ɩɥɨɳɚɞɶ, 

ɤɨɥɢɱɟɫɬɜɨ ɦɟɫɬ, ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɢ ɬ.ɞ.); 

ɂ ɉɊ - ɩɪɨɝɧɨɡɧɵɣ ɢɧɞɟɤɫ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [18] ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɢɧɞɟɤɫɨɜ ɰɟɧ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɩɨ ɜɢɞɚɦ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɫɬɪɨɤɟ «Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ (ɢɧɜɟɫɬɢɰɢɢ)», ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɞɥɹ ɩɪɨɝɧɨɡɚ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 

Кɬɪ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɰɟɧ ɛɚɡɨɜɨɝɨ ɪɚɣɨɧɚ (Ɇɨɫɤɨɜɫɤɚɹ ɨɛɥɚɫɬɶ) 

ɤ ɭɪɨɜɧɸ ɰɟɧ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɩɪɢɦɟɧɹɟɦɵɣ ɩɪɢ ɪɚɫɱɟɬɟ 

ɩɥɚɧɢɪɭɟɦɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɨɜ, ɮɢɧɚɧɫɢɪɭɟɦɵɯ ɫ 
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ɩɪɢɜɥɟɱɟɧɢɟɦ ɫɪɟɞɫɬɜ ɮɟɞɟɪɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɦɟɬɧɵɯ ɧɨɪɦɚɬɢɜɨɜ - ɧɨɪɦɚɬɢɜɨɜ ɰɟɧɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 

ɜɟɥɢɱɢɧɚ ɭɤɚɡɚɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɟɪɟɯɨɞɚ ɟɠɟɝɨɞɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɩɪɢɤɚɡɚɦɢ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 

Кɪɟɝ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɟɝɢɨɧɚɥɶɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɨɬɥɢɱɢɹ ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɹɯ) ɜ 

ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɛɚɡɨɜɨɦɭ ɪɚɣɨɧɭ 

[18, ɉɪɢɥɨɠɟɧɢɟ №1]; 

Кɋ - ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɞɨɪɨɠɚɧɢɟ ɫɬɨɢɦɨɫɬɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜ ɫɟɣɫɦɢɱɟɫɤɢɯ ɪɚɣɨɧɚɯ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ [18, ɉɪɢɥɨɠɟɧɢɟ 

№3]; 

Кɡɨɧ - ɤɨɷɮɮɢɰɢɟɧɬ ɡɨɧɢɪɨɜɚɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɧɢɰɭ ɜ ɫɬɨɢɦɨɫɬɢ 

ɪɟɫɭɪɫɨɜ ɜ ɩɪɟɞɟɥɚɯ ɪɟɝɢɨɧɚ [18, ɉɪɢɥɨɠɟɧɢɟ №2]; 

Ɂɪ - ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɭɱɢɬɵɜɚɟɦɵɟ ɩɨ ɨɬɞɟɥɶɧɨɦɭ ɪɚɫɱɟɬɭ, ɜ 

ɩɨɪɹɞɤɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦ Ɇɟɬɨɞɢɤɨɣ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɨɣ 

ɩɪɨɞɭɤɰɢɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ [19]. 

ɭɬɜɟɪɠɞɟɧɧɨɣ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɦɢɬɟɬɚ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɦɭ ɤɨɦɩɥɟɤɫɭ ɨɬ 5 ɦɚɪɬɚ 

2004 ɝ. N 15/1 (ɩɨ ɡɚɤɥɸɱɟɧɢɸ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɸɫɬɢɰɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 

ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɪɟɝɢɫɬɪɚɰɢɢ ɧɟ ɧɭɠɞɚɟɬɫɹ; ɩɢɫɶɦɨ ɨɬ 10 ɦɚɪɬɚ 2004 ɝ. N 

07/2699-ɘȾ); 

ɇȾɋ - ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ. 

 

Ɍɚɛɥɢɰɚ 7.1 - Ɋɚɫɱɟɬɧɚɹ ɩɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

№ ɩ/ɩ  ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɴɟɤɬɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

Ɉɛɨɫɧɨɜɚɧɢɟ  ȿɞɢɧɢɰɚ 
ɢɡɦɟ-ɪɟɧɢɹ  

Ʉɨɥ.  ɋɬɨɢɦɨɫɬɶ 
ɟɞ. ɢɡɦ. ɩɨ 
ɫɨɫɬɨɹɧɢɸ 
ɧɚ 
01.01.2017, 
ɬɵɫ. ɪɭɛ.  

ɋɬɨɢɦɨɫɬɶ ɜ 
ɬɟɤɭɳɟɦ 
(ɩɪɨɝɧɨɡɧɨɦ) 
ɭɪɨɜɧɟ, ɬɵɫ. 
ɪɭɛ 

1 ɉɨɠɞɟɩɨ ɧɚ 4 

ɚɜɬɨɦɚɲɢɧɵ 

ɇɐɋ 81-02-02-
2017, ɬɚɛɥɢɰɚ 
02-03-001 

1 ɦɟɫɬɨ 4 10 210,49 40841,96 
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ɨɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 7.1 

2 Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚ 

ɫɟɣɫɦɢɱɧɨɫɬɶ 

ɆȾɋ 81-02-12-
2011, 
ɉɪɢɥɨɠɟɧɢɟ 3 

  1  

3 ɉɨɩɪɚɜɨɱɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɟɪɟɯɨɞɚ ɨɬ 
ɛɚɡɨɜɨɝɨ ɪɚɣɨɧɚ 
Ɇɨɫɤɨɜɫɤɚɹ 
ɨɛɥɚɫɬɶ ɤ 
Ⱦɭɞɢɧɤɟ 

 

Ɇɟɬɨɞɢɱɟɫɤɢɦ 
ɪɟɤɨɦɟɧɞɚɰɢɹɦ  
81-02-12-2011 

ȿɠɟɝɨɞɧɵɣ 
ɩɪɢɤɚɡ 
Ɇɢɧɫɬɪɨɹ ɊɎ 

  0,94  

4 Ɋɟɝɢɨɧɚɥɶɧɨ-

ɤɥɢɦɚɬɢɱɟɫɤɢɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 

Ɇɟɬɨɞɢɱɟɫɤɢɦ 
ɪɟɤɨɦɟɧɞɚɰɢɹɦ  
81-02-12-2011 

ɉɪɢɥɨɠɟɧɢɟ 1 

  1,12  

5 Ɂɨɧɚɥɶɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 

Ɇɟɬɨɞɢɱɟɫɤɢɦ 
ɪɟɤɨɦɟɧɞɚɰɢɹɦ  
81-02-12-2011 

ɉɪɢɥɨɠɟɧɢɟ 2 

  1,41  

2 ɂɧɞɟɤɫ ɩɨ ɜɢɞɚɦ 

ɷɤɨɧ.ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɂɧ.ɫɬɪ 106,3 

ɂɩɥ.ɩ 102,9 

ɉɪɨɝɧɨɡ 
ɢɧɞɟɤɫɨɜ 
ɞɟɮɥɹɬɨɪɨɜ ɢ 
ɢɧɞɟɤɫɨɜ ɰɟɧ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 
ɩɨ ɜɢɞɚɦ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɂɧɮɨɪɦɚɰɢɹ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɡɜɢɬɢɹ 
Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ 
 

  1,05  

 ɂɬɨɝɨ ɫ ɇȾɋ    20 51263,15 

 

 

7.3 Ⱥɧɚɥɢɡ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɤɚɪɤɚɫɚ 

ɡɞɚɧɢɹ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɟ ɨɛɴɟɤɬɚ: 

«ɉɨɠɚɪɧɨɟ ɞɟɩɨ ɧɚ 4 ɚɜɬɨɦɚɲɢɧɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɭɡɭɧɫɤɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ» ɧɚɯɨɞɢɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɍɚɣɦɵɪɫɤɨɝɨ (Ⱦɨɥɝɚɧɨ-ɇɟɧɟɰɤɨɝɨ) 

ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɪɚɣɨɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɩɨɞɱɢɧɟɧɧɨɣ ɚɞɦɢɧɢɫɬɪɚɰɢɢ 

ɝ.Ⱦɭɞɢɧɤɢ.  
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Ʌɨɤɚɥɶɧɚɹ ɫɦɟɬɚ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 

ɩɨɠɚɪɧɨɝɨ ɞɟɩɨ. 

Ʌɨɤɚɥɶɧɚɹ ɫɦɟɬɚ  ɪɚɫɫɱɢɬɚɧɚ ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɤɨɦɩɥɟɤɫɟ «ȽɊȺɇȾ-ɫɦɟɬɚ» ɢ ɫɨɫɬɚɜɥɟɧɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɛɨɪɧɢɤɨɜ ɮɟɞɟɪɚɥɶɧɵɯ 

ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ (ɎȿɊ-2001). ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢɫɩɨɥɶɡɨɜɚɧɵ [15; 18; 19; 20; 

21; 22; 23] . 

Ⱦɥɹ ɩɟɪɟɫɱɟɬɚ ɰɟɧ ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɩɪɢɦɟɧɟɧ ɢɧɞɟɤɫ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ 

ɫɬɨɢɦɨɫɬɢ ɧɚ ɋɆɊ  Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɡɚ 1 ɤɜɚɪɬɚɥ 2019ɝ -  8,05. 

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ 2001 ɝ. ɨɩɪɟɞɟɥɟɧɚ ɩɭɬɟɦ 

ɞɟɥɟɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɧɞɟɤɫ. ɇȾɋ ɜ ɰɟɧɚɯ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɥɨɤɚɥɶɧɵɯ ɫɦɟɬɚɯ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ. 

Ɍɪɭɛɧɚɹ ɢ ɤɚɛɟɥɶɧɚɹ ɩɪɨɞɭɤɰɢɹ ɢɦɟɟɬɫɹ ɜ ɧɚɥɢɱɢɢ ɭ ɩɨɫɬɚɜɳɢɤɚ. 

ȼ ɥɨɤɚɥɶɧɨɦ ɫɦɟɬɧɨɦ ɪɚɫɱɟɬɟ ɭɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ:  

 Ɂɚɬɪɚɬɵ ɧɚ ɡɢɦɧɟɟ ɭɞɨɪɨɠɚɧɢɟ ɪɚɛɨɬ ɜ ɪɚɡɦɟɪɟ 10,044 % ɫɨɝɥɚɫɧɨ Ƚɋɇ- 

81-05-02-2007; 

 ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 2,5% ɫɨɝɥɚɫɧɨ [19]; 

 Ɂɚɬɪɚɬɵ ɩɨ ɩɟɪɟɜɨɡɤɟ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɛɨɥɟɟ 3 ɤɦ 2,5%; 

 Ȼɨɪɶɛɚ ɫ ɝɧɭɫɨɦ 0,1%; 

- Ɂɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɢɡɟɥɶɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 3%; 

- Ɇɨɛɢɥɢɡɚɰɢɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɬɟɯɧɢɤɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 1%; 

- ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɜ ɪɚɡɦɟɪɟ 2% .  

- ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɇȾɋ - 20% ɫɨɝɥɚɫɧɨ [41].  

ɂɧɞɟɤɫɵ:  ɈɁɉ 42,71; ɗɆ 21,98; ɆȺɌ 10,88; ɤ ɋɆɊ 15,86 ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɂɋɆ 81-24-2019-01. 

Ɋɚɡɦɟɪɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɹɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ Ɇɟɬɨɞɢɱɟɫɤɢɦɢ 

ɭɤɚɡɚɧɢɹɦɢ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɜɟɥɢɱɢɧɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

[21]. 
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Ɍɚɛɥɢɰɚ 6.2 - ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɜɨɡɜɟɞɟɧɢɟ 

ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 

ɗɥɟɦɟɧɬɵ ɋɭɦɦɚ ɜ ɪɭɛɥɹɯ ɍɞɟɥɶɧɵɣ ɜɟɫ % 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ ɜɫɟɝɨ 3.763.727,0 56,01% 

ɜ ɬɨɦ ɱɢɫɥɟ:   

ɦɚɬɟɪɢɚɥɵ 2.930.354,00 43,6% 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 478.197,00 7,11% 

ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 355.176,00 5,3% 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 275.142,00 4% 

ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 242.982,00 3,7% 

Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ ɡɚɬɪɚɬɵ 1.320.313,00 19,64% 

ɇȾɋ 1.120.432,8 16,7% 

ɂɬɨɝɨ 6.722.596,00 100% 
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Ⱦɢɚɝɪɚɦɦɚ 7.1 – ɋɬɪɭɤɬɭɪɚ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 

 

 

        Ƚɢɫɬɨɝɪɚɦɦɚ 7.1 – ɍɪɨɜɟɧɶ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 
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7.3 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

 

Ɍɚɛɥɢɰɚ 7.3 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ «ɉɨɠɚɪɧɨɟ 

ɞɟɩɨ ɧɚ 4 ɚɜɬɨɦɚɲɢɧɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɭɡɭɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȿɞ.ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɬɟɪɪɢɬɨɪɢɢ ɤɜ.ɦ. 12600 

ɉɥɨɳɚɞɶ ɡɞɚɧɢɹ ɤɜ.ɦ. 1404 

ɗɬɚɠɧɨɫɬɶ, ɜɵɫɨɬɚ ɦ. 2, 10,5 

Ɇɚɬɟɪɢɚɥ ɫɬɟɧ  Ɍɪɟɯɫɥɨɣɧɵɟ ɦɟɬɚɥ.ɩɚɧɟɥɢ ɫɷɧɞɜɢɱ 

ɉɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɵɫ.ɪɭɛ. 51532,42 

ɉɪɨɝɧɨɡɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ 1ɤɜ.ɦ. ɪɭɛ. 4,09 

Ɉɛɳɚɹ ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  ɬɵɫ.ɪɭɛ. 84781,830 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ 1ɤɜ.ɦ. ɪɭɛ. 60,385 

ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ 

 ɪɚɛɨɬ ɧɚ 1ɤɜ. 

 46,568 

ɋɦɟɬɧɚɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ % 8,06 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ 

ɬɵɫ.ɪɭɛ. 22285,86 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɛɳɟɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ ɧɚ 1ɤɜ.ɦ. 

ɬɵɫ.ɪɭɛ. 1,587 

ɇɨɪɦɚɬɢɜɧɚɹ ɜɵɪɚɛɨɬɤɚ ɧɚ 1ɱɟɥ ɪɭɛ. 3804,29 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɟɫ. 6 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈЧɇɂɄɈȼ 
 

1. ȼɇɌɉ 3-85 «ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɫɛɨɪɚ 

ɬɪɚɧɫɩɨɪɬɚ, ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɝɚɡɚ ɢ ɜɨɞɵ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ» . – ȼɜɟɞ. 

01.03.1986:   ɝ. Ɇɨɫɤɜɚ. Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 1986. 

2.  ȽɈɋɌ 9.402-2004 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɢ ɫɬɚɪɟɧɢɹ . – 

ȼɜɟɞ. 01.01.2006. 

3. ȽɈɋɌ 10178-85 ɉɨɪɬɥɚɧɞɰɟɦɟɧɬ ɢ ɲɥɚɤɨɩɨɪɬɥɚɧɞɰɟɦɟɧɬ. Ɍɟɯɧɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.01.1987.  

4. ȽɈɋɌ 5781-82 ɋɬɚɥɶ ɝɨɪɹɱɟɤɚɬɧɚɹ ɞɥɹ ɚɪɦɢɪɨɜɚɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.07.1983. 

5. ȽɈɋɌ 6787-2001 ɉɥɢɬɤɢ ɤɟɪɚɦɢɱɟɫɤɢɟ ɞɥɹ ɩɨɥɨɜ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

. – ȼɜɟɞ. 01.07.2002. 

6. ȽɈɋɌ 23407-78 Ɉɝɪɚɠɞɟɧɢɢ ɢɧɜɟɧɬɚɪɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ ɢ 

ɦɟɫɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. -  ȼɜɟɞ. 01.07.2002. 

6. ȽɈɋɌ 52020-2003 Ɇɚɬɟɪɢɚɥɵ ɥɚɤɨɤɪɚɫɨɱɧɵɟ ɜɨɞɧɨɞɢɫɩɟɪɫɢɨɧɧɵɟ. 

Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.01.2004. 

7. ȽɈɋɌ 12.4.026-76. ɐɜɟɬɚ ɫɢɝɧɚɥɶɧɵɟ ɢ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

8. ȽɈɋɌ 26887-86. ɉɥɨɳɚɞɤɢ ɢ ɥɟɫɬɧɢɰɵ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ 

ɪɚɛɨɬ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. 

9. ȽɈɋɌ 12.4.010-75. ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. Ɋɭɤɚɜɢɰɵ 

ɫɩɟɰɢɚɥɶɧɵɟ. 
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Ƚɟɪɫɟɜɚɧɨɜɚ Ƚɨɫɫɬɪɨɹ ɋɋɋɊ. – Ɇɨɫɤɜɚ: ɋɬɪɨɣɢɡɞɚɬ, 1980.  

43. ɋɬɪɨɢɬɟɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ. ɋɬɪɨɢɬɟɥɶɧɚɹ ɬɟɩɥɨɬɟɯɧɢɤɚ. ɋɇɢɉ 

II-3-79*(1986), Ɇ.: Ƚɨɫɫɬɪɨɣ, 1998. – 49ɫ. 
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