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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɉɩɬɢɦɢɡɚɰɢɹ ɫɢɫɬɟɦɵ 

ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɦɚɥɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɧɚ ɩɪɢɦɟɪɟ ɩɨɫɟɥɤɚ ȿɦɟɥɶɹɧɨɜɨ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ Ʉɪɚɹ» ɫɨɞɟɪɠɢɬ 95. ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 31. 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

Ɉɛɴɟɤɬɨɦ ȼɄɊ – ɩɨɫёɥɨɤ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ɧɚ ɩɪɢɦɟɪɟ ɩɨɫɟɥɤɚ ȿɦɟɥɶɹɧɨɜɨ 

Ʉɪɚɫɧɨɹɪɫɤɢɣ Ʉɪɚɣ. 

ɉɨɫёɥɨɤ ȿɦɟɥɶɹɧɨɜɨ Ɋɚɫɩɨɥɨɠɟɧ ɧɚ ɩɪɚɜɨɦ ɛɟɪɟɝɭ ɪɟɤɢ Ʉɚɱɢ, ɧɚ 

ɚɜɬɨɞɨɪɨɝɟ Ɇ-53, ɜ 15 ɤɦ ɤ ɡɚɩɚɞɭ ɨɬ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. Ɋɹɞɨɦ ɫ ɩɨɫёɥɤɨɦ 

ɪɚɫɩɨɥɨɠɟɧ ɨɞɧɨɢɦёɧɧɵɣ ɚɷɪɨɩɨɪɬ «ȿɦɟɥɶɹɧɨɜɨ». 

Ʉɚɤ ɦɭɧɢɰɢɩɚɥɶɧɨɟ ɨɛɪɚɡɨɜɚɧɢɟ, ȿɦɟɥɶɹɧɨɜɫɤɢɣ ɪɚɣɨɧ ɨɫɧɨɜɚɧ ɜ 1936 

ɝɨɞɭ. ɋɬɚɬɭɫ ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɪɚɣɨɧɚ ɭɫɬɚɧɨɜɥɟɧ Ɂɚɤɨɧɨɦ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ 

ɨɬ 25.02.2005 № 13-3145 «Ɉ ɧɚɞɟɥɟɧɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɫɬɚɬɭɫɨɦ 

ɦɭɧɢɰɢɩɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ȿɦɟɥɶɹɧɨɜɫɤɢɣ ɪɚɣɨɧ ɢ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɟɝɨ 

ɫɨɫɬɚɜɟ ɢɧɵɯ ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ». 

ɐɟɥɶ ȻɊ: ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɜɨɞɨɡɚɛɨɪɚ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɨɛɥɚɞɚɸɳɟɝɨ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɠɟɥɟɡɚ, ɚ ɬɚɤɠɟ ɪɚɫɲɢɪɟɧɢɟ ɫɟɬɟɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ 

ȿɦɟɥɶɹɧɨɜɨ. 

Ɂɚɞɚɱɚɦɢ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ: ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ 

ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɚɥɨɝɨ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ, ɚɧɚɥɢɡ ɫɬɨɱɧɨɣ 

ɜɨɞɵ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɜɨɞɨɨɱɢɫɬɤɢ ɞɥɹ ɩɨɫɟɥɤɨɜ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ. 
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ȼȼȿȾȿɇɂȿ 

ɋɨɜɪɟɦɟɧɧɨɟ  ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɨɫɟɥɤɨɜ ɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɢɟɦ 

ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ ɢ ɟɟ ɩɨɞɝɨɬɨɜɤɭ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɩɨɞɚɱɢ ɩɨɬɪɟɛɢɬɟɥɹɦ. Ⱦɥɹ 

ɦɚɥɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɯɚɪɚɤɬɟɪɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɢɡ ɩɨɞɡɟɦɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ.  ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɨɛɵɱɧɨ ɫɨɞɟɪɠɚɬ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ 

ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɫɨɟɞɢɧɟɧɢɣ. Ɉɞɧɚɤɨ ɱɚɳɟ ɜɫɟɝɨ ɩɪɟɩɹɬɫɬɜɭɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɨɞɡɟɦɧɨɣ ɜɨɞɵ ɞɥɹ ɩɢɬɶɟɜɨɝɨ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚɥɢɱɢɟ ɜ ɧɟɣ ɢɨɧɨɜ ɠɟɥɟɡɚ, ɮɬɨɪɚ, ɚ ɬɚɤ ɠɟ ɦɚɪɝɚɧɰɚ. 

ɉɪɢɫɭɬɫɬɜɢɟ ɮɬɨɪɚ ɢ ɠɟɥɟɡɚ ɜ ɩɨɞɡɟɦɧɵɯ ɜɨɞɚɯ ɨɛɭɫɥɨɜɥɟɧɨ 

ɩɨɜɫɟɦɟɫɬɧɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɪɚɫɬɜɨɪɢɦɵɯ ɮɬɨɪ- ɢ ɠɟɥɟɡɨɫɨɞɟɪɠɚɳɢɯ 

ɫɨɟɞɢɧɟɧɢɣ ɜ ɩɨɪɨɞɚɯ ɢ ɩɨɱɜɚɯ. Ɏɬɨɪ ɢ ɠɟɥɟɡɨ ɹɜɥɹɸɬɫɹ ɞɨɜɨɥɶɧɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ. ɋɨɞɟɪɠɚɧɢɟ ɮɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 0,3 ɝ/ɤɝ 

ɡɟɦɧɨɣ ɤɨɪɵ, ɜ ɝɨɪɧɵɯ ɩɨɪɨɞɚɯ ɨɧ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɜɢɞɟ ɮɬɨɪɢɞɨɜ ɜ ɪɹɞɟ 

ɦɢɧɟɪɚɥɨɜ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɦɢɫɹ ɹɜɥɹɸɬɫɹ 

ɩɥɚɜɢɤɨɜɵɣ ɲɩɚɬ, ɤɪɢɨɥɢɬ ɢ ɮɬɨɪɚɩɚɬɢɬ. ɀɟɥɟɡɨ ɹɜɥɹɟɬɫɹ ɱɟɬɜɟɪɬɵɦ ɢɡ 

ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɨ ɦɚɫɫɟ ɷɥɟɦɟɧɬɨɜ ɜ ɡɟɦɧɨɣ ɤɨɪɟ, ɜ ɜɨɞɟ ɦɨɠɟɬ 

ɛɵɬɶ ɜ ɞɜɭɯ- ɢ ɬɪɟɯɜɚɥɟɧɬɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɤɚɱɟɫɬɜɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɢ 

ɧɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɬ, ɱɬɨ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɜ ɜɨɞɟ ɢɨɧɨɜ ɮɬɨɪɚ ɞɨɥɠɧɚ ɛɵɬɶ 0,7-1,5 ɦɝ/ɞɦ3 (ɞɥɹ 

Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ II  ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ, ɜɟɪɯɧɟɟ 

ɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɞɢɚɩɚɡɨɧɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1,2 ɦɝ/ɞɦ3), ɚ ɫɨɞɟɪɠɚɧɢɟ 

ɠɟɥɟɡɚ – 0,3 ɦɝ/ɞɦ3. 

Ɇɟɞɢɰɢɧɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞёɧɧɵɟ ȼɈɁ, ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɭɩɨɬɪɟɛɥɟɧɢɟ ɧɚɫɟɥɟɧɢɟɦ ɜɨɞɵ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɮɬɨɪɚ ɛɨɥɟɟ 1,5 ɦɝ/ɥ 
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ɜɵɡɵɜɚɟɬ ɮɥɸɨɪɨɡ ɡɭɛɨɜ, ɤɨɬɨɪɵɣ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɩɨɬɟɦɧɟɧɢɢ ɢ ɪɚɡɪɭɲɟɧɢɢ 

ɷɦɚɥɢ, ɚ ɬɚɤɠɟ ɮɥɸɨɪɨɡ ɤɨɫɬɟɣ.  

ɉɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɜ ɜɨɞɟ ɩɪɢɞɚɟɬ ɟɣ ɪɠɚɜɵɣ ɰɜɟɬ ɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɩɪɢɜɤɭɫ, ɱɬɨ ɞɟɥɚɟɬ ɜɨɞɭ ɧɟɩɪɢɝɨɞɧɨɣ ɤ ɭɩɨɬɪɟɛɥɟɧɢɸ. 

ɉɨɫɬɨɹɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ (ɛɨɥɟɟ 

0,4-1 ɦɝ/ɤɝ ɦɚɫɫɵ ɬɟɥɚ ɜ ɞɟɧɶ) ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡɜɢɬɢɸ ɝɟɦɨɯɪɨɦɚɬɨɡɚ, ɬ.ɟ. 

ɨɬɥɨɠɟɧɢɸ ɫɨɟɞɢɧɟɧɢɣ ɠɟɥɟɡɚ ɜ ɨɪɝɚɧɚɯ ɢ ɬɤɚɧɹɯ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨɟ ɭɞɚɥɟɧɢɟ ɮɬɨɪɚ ɢ ɠɟɥɟɡɚ ɢɡ ɩɨɞɡɟɦɧɵɯ ɜɨɞ – ɫɥɨɠɧɵɣ 

ɢ ɦɚɥɨɢɡɭɱɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ. 

ɉɪɨɛɥɟɦɚɦɢ ɨɛɟɫɮɬɨɪɢɜɚɧɢɹ ɢ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɩɨɞɡɟɦɧɨɣ ɜɨɞɵ 

ɩɨɫɜɹɳɟɧɵ ɪɚɛɨɬɵ ɪɨɫɫɢɣɫɤɢɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɭɱɟɧɵɯ ɂ. ɗ. Ⱥɩɟɥɶɰɢɧɚ, Ƚ. Ⱦ. 

Ƚɚɛɨɜɢɱɚ, ȿ. Ɏ. Ɂɨɥɨɬɨɜɨɣ, ȼ. Ⱥ. Ʉɥɹɱɤɨ, Ⱥ. ɉ. Ʌɟɜɱɟɧɤɨ, ɘ. ɘ. Ʌɭɪɶɟ, Ƚ. ɂ. 

ɇɢɤɨɥɚɞɡɟ, Ȼ. ɇ. Ɏɪɨɝɚ. 

Ɋɟɲɟɧɢɸ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɩɨɫɜɹɳɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɨɞɢɦɵɟ ɜ 70-

80 ɝɨɞɚɯ ɋɨɸɡɜɨɞɨɤɚɧɚɥɇɂɂɩɪɨɟɤɬɨɦ, Ɇɂɋɂ ɢɦ. ȼ.ȼ. Ʉɭɣɛɵɲɟɜɚ ɢ ɪɹɞɨɦ 

ɞɪɭɝɢɯ ɩɪɨɟɤɬɧɵɯ ɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɪɟɤɨɦɟɧɞɨɜɚɧɵ 

ɫɥɟɞɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɫɨɜɦɟɫɬɧɨɝɨ ɭɞɚɥɟɧɢɹ ɢɡ ɩɨɞɡɟɦɧɵɯ ɜɨɞ 

ɮɬɨɪɚ ɢ ɠɟɥɟɡɚ: 

- ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɯɥɨɪɢɪɨɜɚɧɢɟ, ɤɨɚɝɭɥɢɪɨɜɚɧɢɟ ɚɥɸɦɨɫɨɞɟɪɠɚɳɢɦ 

ɪɟɚɝɟɧɬɨɦ, ɨɛɪɚɛɨɬɤɚ ɜ ɫɥɨɟ ɜɡɜɟɲɟɧɧɨɝɨ ɨɫɚɞɤɚ ɜ ɨɫɜɟɬɥɢɬɟɥɟ, ɡɚɬɟɦ ɚɷɪɚɰɢɹ 

ɢ ɮɢɥɶɬɪɨɜɚɧɢɟ ɱɟɪɟɡ ɤɚɪɤɚɫɧɨ-ɡɚɫɵɩɧɨɣ ɮɢɥɶɬɪ ɄɁɎ; 

- ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɯɥɨɪɢɪɨɜɚɧɢɟ, ɷɥɟɤɬɪɨɤɨɚɝɭɥɢɪɨɜɚɧɢɟ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɥɸɦɢɧɢɟɜɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɨɛɪɚɛɨɬɤɚ ɜ ɫɥɨɟ ɜɡɜɟɲɟɧɧɨɝɨ 

ɨɫɚɞɤɚ ɤ ɤɚɦɟɪɟ ɡɚɲɥɚɦɥёɧɧɨɝɨ ɬɢɩɚ, ɨɫɜɟɬɥɟɧɢɟ ɜ ɬɨɧɤɨɫɥɨɣɧɨɦ ɨɬɫɬɨɣɧɢɤɟ 

ɢ ɮɢɥɶɬɪɨɜɚɧɢɟ. 
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1 ɈȻЩɂȿ ɋȼȿȾȿɇɂə. 

1.1. ɋɨɜɪɟɦɟɧɧɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɨɫɟɥɤɚ 

ɋɨɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɨɜ ɢ ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɨɠɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɢɟɦ 
ɩɪɢɪɨɞɧɨɣ ɜɨɞɵ, ɟɟ ɨɱɢɫɬɤɭ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɩɨɞɚɱɟɣ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɨɞɵ 
ɩɨɬɪɟɛɢɬɟɥɹɦ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɢɫɬɟɦɵ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɢɬɶɟɜɨɝɨ, ɛɵɬɨɜɨɝɨ, ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɫɢɫɬɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɨɡɚɛɨɪɚ ɩɨɞɡɟɦɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɨɛɥɚɞɚɸɳɟɝɨ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɠɟɥɟɡɚ, ɚ ɬɚɤɠɟ 
ɪɚɫɲɢɪɟɧɢɟ ɫɟɬɟɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɝɨɪɨɞɫɤɨɝɨ ɬɢɩɚ ȿɦɟɥɶɹɧɨɜɨ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɩɪɚɜɨɦ ɛɟɪɟɝɭ ɪɟɤɢ Ʉɚɱɢ, ɧɚ ɚɜɬɨɦɚɝɢɫɬɪɚɥɢ Ɇ-53, ɜ 15 
ɤɢɥɨɦɟɬɪɚɯ ɤ ɡɚɩɚɞɭ ɨɬ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. 

ɋɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɜ ɜɨɞɟ ɩɪɢɞɚɟɬ ɟɣ ɛɭɪɨɜɚɬɭɸ ɨɤɪɚɫɤɭ, 
ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɩɪɢɜɤɭɫ, ɜɵɡɵɜɚɟɬ ɤɨɪɪɨɡɢɸ ɬɪɭɛ. ȼ ɩɨɞɡɟɦɧɵɯ ɜɨɞɚɯ ɠɟɥɟɡɨ 
ɜɫɬɪɟɱɚɟɬɫɹ ɨɛɵɱɧɨ ɜ ɞɜɭɯɜɚɥɟɧɬɧɨɣ ɮɨɪɦɟ (ɜ ɪɚɫɬɜɨɪɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ). 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɬɟɩɟɧɶ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɬɫɹ ɤɨɧɟɱɧɵɦɢ ɰɟɥɹɦɢ, 
ɞɥɹ ɤɨɬɨɪɵɯ ɷɬɚ ɜɨɞɚ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢ ɧɨɪɦɢɪɭɟɬɫɹ ȽɈɋɌ.....ɋɚɧɉɢɧ 
.....Ⱦɥɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɠɟɥɟɡɚ ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 0.03 ɦɝ/ɞɦ³. ɂ ɯɨɬɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɟɞɢɧɨɝɨ 
ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɤɨɦɩɥɟɤɫɧɨɝɨ ɭɞɚɥɟɧɢɹ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɮɨɪɦ 
ɠɟɥɟɡɚ ɢɡ ɜɨɞɵ, ɢɫɩɨɥɶɡɭɹ ɬɭ ɢɥɢ ɢɧɭɸ ɫɯɟɦɭ ɨɱɢɫɬɤɢ, ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ 
ɠɟɥɚɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɜ ɤɚɠɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱɚɟ. 

Ɉɤɢɫɥɢɬɟɥɶɧɨɟ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ 

Ɍɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɜɨɞɵ ɨɫɧɨɜɵɜɚɸɬɫɹ 
ɧɚ ɨɤɢɫɥɟɧɢɢ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ (ɚɷɪɚɰɢɹ) 
ɢ ɫɢɥɶɧɵɦɢ ɨɤɢɫɥɢɬɟɥɹɦɢ (ɯɥɨɪ, ɩɟɪɦɚɧɝɚɧɚɬ ɤɚɥɢɹ, ɩɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ, ɨɡɨɧ) 
ɞɨ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɟɪɚɫɬɜɨɪɢɦɨɝɨ ɝɢɞɪɨɤɫɢɞɚ 
ɠɟɥɟɡɚ (III), ɤɨɬɨɪɵɣ ɜ ɩɨɫɥɟɞɫɬɜɢɢ ɭɞɚɥɹɟɬɫɹ ɨɬɫɬɚɢɜɚɧɢɟɦ, ɨɬɫɬɚɢɜɚɧɢɟɦ 
ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɤɨɚɝɭɥɹɧɬɨɜ ɢ ɮɥɨɤɤɭɥɹɧɬɨɜ (Ⱥ-Ɍ 9.303) ɢ (ɢɥɢ) ɮɢɥɶɬɪɚɰɢɟɣ. 

 

 

http://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%87%D0%B0_(%D0%BF%D1%80%D0%B8%D1%82%D0%BE%D0%BA_%D0%95%D0%BD%D0%B8%D1%81%D0%B5%D1%8F)
http://ru.wikipedia.org/wiki/%D0%9C-53
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%8F%D1%80%D1%81%D0%BA
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Ⱥɷɪɚɰɢɹ 

Ɉɤɢɫɥɟɧɢɟ ɠɟɥɟɡɚ ɚɷɪɚɰɢɟɣ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ: ɮɨɧɬɚɧɢɪɨɜɚɧɢɟɦ (ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɟ ɛɪɵɡɝɚɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ), ɞɭɲɢɪɨɜɚɧɢɟɦ, ɫ ɩɨɦɨɳɶɸ ɢɧɠɟɤɬɨɪɚ, 
ɷɠɟɤɬɨɪɚ ɢɥɢ ɤɨɦɩɪɟɫɫɨɪɚ, ɜɜɟɞɟɧɢɟɦ ɜɨɡɞɭɯɚ ɜ ɬɪɭɛɭ ɩɨɞ ɧɚɩɨɪɨɦ, 
ɛɚɪɛɨɬɚɰɢɟɣ. 

ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɜɨɞɚ, ɩɪɨɲɟɞɲɚɹ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ ɚɷɪɚɰɢɟɣ 
ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɫɬɚɢɜɚɧɢɟɦ ɢ ɮɢɥɶɬɪɚɰɢɟɣ, ɭɠɟ ɨɤɚɡɵɜɚɟɬɫɹ ɩɪɢɝɨɞɧɨɣ 
ɤ ɭɩɨɬɪɟɛɥɟɧɢɸ ɜ ɤɚɱɟɫɬɜɟ ɩɢɬɶɟɜɨɣ. ɉɨ ɬɚɤɨɣ ɭɩɪɨɳɟɧɧɨɣ ɫɯɟɦɟ 
ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨ, ɤɨɝɞɚ ɢɫɯɨɞɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɠɟɥɟɡɚ 
ɧɟ ɩɪɟɜɵɲɚɟɬ 10 ɦɝ/ɦɥ (ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ ɧɟ ɦɟɧɟɟ 
70% ɨɬ ɨɛɳɟɝɨ), ɤɨɧɰɟɧɬɪɚɰɢɹ H2S ɧɟ ɛɨɥɟɟ 2,5 ɦɝ/ɥ. Ɉɤɢɫɥɢɬɟɥɶɧɨ-
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɣ ɩɨɬɟɧɰɢɚɥ (ɪɟɞɨɤɫ- ɩɨɬɟɧɰɢɚɥ) ɜɨɞɵ ɩɨɫɥɟ ɚɷɪɚɰɢɢ 
ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɧɢɠɟ 100 ɦȼ, ɚ ɢɧɞɟɤɫ ɫɬɚɛɢɥɶɧɨɫɬɢ (ɢɧɞɟɤɫ Ʌɚɧɠɟɥɶɟ) 
ɧɟ ɦɟɧɟɟ 0,05. 

ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɭɩɪɨɳɟɧɧɨɣ ɚɷɪɚɰɢɢ ɡɚɜɢɫɢɬ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɢɫɯɨɞɧɨɣ 
ɜɨɞɵ. Ɍɚɤ, ɟɫɥɢ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɟɪɨɜɨɞɨɪɨɞɚ ɜɵɲɟ 0,5 ɦɝ/ɥ, ɚ ɫɜɨɛɨɞɧɨɣ 
ɭɝɥɟɤɢɫɥɨɬɵ – ɛɨɥɟɟ 40 ɦɝ/ɥ, ɜɜɟɞɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɩɨɞ ɧɚɩɨɪɨɦ 
ɧɟ ɬɪɟɛɭɟɬɫɹ – ɞɨɫɬɚɬɨɱɧɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɨɬɤɪɵɬɭɸ ɟɦɤɨɫɬɶ ɫɨ ɫɜɨɛɨɞɧɵɦ 
ɢɡɥɢɜɨɦ ɜ ɧɟɟ ɜɨɞɵ. Ⱥɧɚɥɨɝɢɱɧɨɝɨ ɷɮɮɟɤɬɚ ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɫ ɩɨɦɨɳɶɸ 
ɮɨɧɬɚɧɢɪɨɜɚɧɢɹ ɢɥɢ ɞɭɲɢɪɨɜɚɧɢɹ. 

Ɉɤɢɫɥɟɧɢɟ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɫɢɥɶɧɵɯ 
ɨɤɢɫɥɢɬɟɥɟɣ 

Ⱦɨɛɚɜɥɟɧɢɟ ɜ ɜɨɞɭ ɫɢɥɶɧɵɯ ɨɤɢɫɥɢɬɟɥɟɣ ɡɧɚɱɢɬɟɥɶɧɨ ɢɧɬɟɧɫɢɮɢɰɢɪɭɟɬ 
ɩɪɨɰɟɫɫ ɨɤɢɫɥɟɧɢɹ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ. ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ 
ɯɥɨɪɢɪɨɜɚɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɬɚɤɠɟ ɪɟɲɢɬɶ ɩɪɨɛɥɟɦɭ ɞɟɡɢɧɮɟɤɰɢɢ ɜɨɞɵ, 
ɚ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɨɤɚɡɵɜɚɟɬɫɹ ɨɡɨɧɢɪɨɜɚɧɢɟ. ȼɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ, 
ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɨɡɨɧɚ, ɞɪɭɝɢɟ ɨɤɢɫɥɢɬɟɥɢ ɨɤɚɡɵɜɚɸɬɫɹ ɦɚɥɨɷɮɮɟɤɬɢɜɧɵɦɢ 
ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɪɝɚɧɢɱɟɫɤɨɦɭ ɠɟɥɟɡɭ. Ɉɞɧɚɤɨ ɨɡɨɧɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ 
ɢ ɧɚɢɛɨɥɟɟ ɞɨɪɨɝɨɫɬɨɹɳɢɦ ɦɟɬɨɞɨɦ, ɬɪɟɛɭɸɳɢɦ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟɝɞɚ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɭɞɚɥɟɧɢɟɦ ɢɡ ɜɨɞɵ ɦɚɪɝɚɧɰɚ, ɤɨɬɨɪɵɣ ɨɤɢɫɥɹɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɨ ɬɪɭɞɧɟɟ, ɱɟɦ ɠɟɥɟɡɨ, ɢ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɹɯ pH.  

Ɉɫɚɠɞɟɧɢɟ ɤɨɥɥɨɢɞɧɨɝɨ ɠɟɥɟɡɚ ɬɪɚɞɢɰɢɨɧɧɵɦ ɩɪɨɦɵɲɥɟɧɧɵɦ 
ɫɩɨɫɨɛɨɦ 
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ȼ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɰɟɫɫ ɨɫɚɠɞɟɧɢɹ ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ ɝɢɞɪɨɤɫɢɞɚ 
ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ (ɪɚɡɦɟɪ ɱɚɫɬɢɰ 1–3 ɦɤɦ) ɩɪɢ ɨɬɫɬɚɢɜɚɧɢɢ ɩɪɨɢɫɯɨɞɢɬ 
ɦɟɞɥɟɧɧɨ. ɍɤɪɭɩɧɟɧɢɹ ɱɚɫɬɢɰ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɤɨɪɟɧɢɹ ɨɫɚɠɞɟɧɢɹ 
ɞɨɫɬɢɝɚɸɬ ɞɨɛɚɜɥɟɧɢɟɦ ɤɨɚɝɭɥɹɧɬɨɜ. ɗɬɨɝɨ ɠɟ ɬɪɟɛɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɧɚ ɨɱɢɫɬɢɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɩɟɫɱɚɧɵɯ ɢɥɢ ɚɧɬɪɚɰɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ, 
ɧɟ ɫɩɨɫɨɛɧɵɯ ɡɚɞɟɪɠɢɜɚɬɶ ɦɟɥɤɢɟ ɱɚɫɬɢɰɵ. Ɍɚɤ ɠɟ ɩɥɨɯɨ ɷɬɢ ɮɢɥɶɬɪɵ 
ɡɚɞɟɪɠɢɜɚɸɬ ɨɪɝɚɧɢɱɟɫɤɨɟ ɠɟɥɟɡɨ. 

Ɇɟɞɥɟɧɧɨɟ ɨɫɚɠɞɟɧɢɟ ɤɨɥɥɨɢɞɧɵɯ ɱɚɫɬɢɰ ɝɢɞɪɨɤɫɢɞɚ ɠɟɥɟɡɚ (III) ɜɤɭɩɟ 
ɫ ɦɚɥɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ ɨɤɢɫɥɢɬɟɥɟɣ ɢ ɚɷɪɚɰɢɢ ɩɨ ɨɬɧɨɲɟɧɢɸ 
ɤ ɨɪɝɚɧɢɱɟɫɤɨɦɭ ɠɟɥɟɡɭ, ɚ ɬɚɤɠɟ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɜɟɪɯɧɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɠɟɥɟɡɚ ɜ ɢɫɯɨɞɧɨɣ ɜɨɞɟ ɡɚɬɪɭɞɧɹɟɬ ɩɪɢɦɟɧɟɧɢɟ ɬɪɚɞɢɰɢɨɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɫɯɟɦɵ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɜ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦɚɯ, 
ɪɚɛɨɬɚɸɳɢɯ ɫ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ. ȼ ɬɚɤɢɯ ɫɯɟɦɚɯ ɩɪɢɦɟɧɹɸɬɫɹ 
ɢɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ ɜ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɩɪɢɧɰɢɩɚɦ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɮɢɥɶɬɪɚɰɢɟɣ ɢ ɢɨɧɨɨɛɦɟɧɚ. 

Ʉɚɬɚɥɢɬɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ ɫ ɮɢɥɶɬɪɚɰɢɟɣ 

ɗɬɨ ɱɚɫɬɨ ɩɪɢɦɟɧɹɟɦɵɣ ɫɟɝɨɞɧɹ ɦɟɬɨɞ ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɤɨɬɬɟɞɠɟɣ, 
ɨɬɞɟɥɶɧɵɯ ɧɟ ɫɚɦɵɯ ɤɪɭɩɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ. ɍɫɬɚɧɨɜɤɢ ɞɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɨɤɢɫɥɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ ɤɨɦɩɚɤɬɧɵ ɢ ɨɬɥɢɱɚɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ (0,5–20,0 ɦ3/ɱ ɢ ɛɨɥɟɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɪɛɟɧɬɚ, 
ɢɫɯɨɞɧɵɯ ɤɚɱɟɫɬɜ ɜɨɞɵ, ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɟɡɟɪɜɭɚɪɚ – ɛɚɥɥɨɧɚ 
ɢɡ ɫɬɟɤɥɨɜɨɥɨɤɧɚ ɢɥɢ ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ). Ɋɟɚɤɰɢɹ ɨɤɢɫɥɟɧɢɹ ɠɟɥɟɡɚ 
ɩɪɨɢɫɯɨɞɢɬ ɜɧɭɬɪɢ ɪɟɡɟɪɜɭɚɪɚ ɭɫɬɚɧɨɜɤɢ ɧɚ ɝɪɚɧɭɥɚɯ ɡɚɫɵɩɤɢ – ɫɩɟɰɢɚɥɶɧɨɣ 
ɮɢɥɶɬɪɭɸɳɟɣ ɫɪɟɞɵ ɫ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɢ ɮɢɥɶɬɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɢɯ ɜɵɫɨɤɨɣ ɩɨɪɢɫɬɨɫɬɶɸ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɫɪɟɞɭ ɞɥɹ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɢ 
ɨɤɢɫɥɟɧɢɹ ɢ ɨɛɭɫɥɨɜɥɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɚɛɫɨɪɛɰɢɢ. 

ɒɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɡɚɫɵɩɤɢ ɫɢɧɬɟɬɢɱɟɫɤɢɣ 
ɦɚɬɟɪɢɚɥ Birm, ɩɨɡɜɨɥɹɸɳɢɣ ɷɮɮɟɤɬɢɜɧɨ ɢ ɷɤɨɧɨɦɢɱɧɨ ɭɞɚɥɹɬɶ ɢɡ ɜɨɞɵ 
ɫɨɟɞɢɧɟɧɢɹ ɠɟɥɟɡɚ ɢ ɦɚɪɝɚɧɰɚ ɧɢɡɤɢɯ ɢ ɫɪɟɞɧɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ. ȼ ɭɫɬɚɧɨɜɤɢ 
ɫ ɡɚɫɵɩɤɨɣ ɢɡ Birm ɩɨɞɚɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɚɷɪɢɪɨɜɚɧɧɚɹ ɜɨɞɚ. Ⱦɨɥɹ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜ ɧɟɣ ɤɢɫɥɨɪɨɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 15% ɞɨɥɢ ɠɟɥɟɡɚ (ɢɥɢ 
ɠɟɥɟɡɚ ɢ ɦɚɪɝɚɧɰɚ). ȼɵɫɨɤɚɹ ɩɨɪɢɫɬɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɢ ɦɚɥɚɹ ɧɚɫɵɩɧɚɹ ɦɚɫɫɚ 
(0,7–0,8 ɝ/ɫɦ3) ɩɨɡɜɨɥɹɸɬ ɥɟɝɤɨ ɭɞɚɥɹɬɶ ɨɫɚɞɤɢ ɩɪɢ ɨɛɪɚɬɧɨɣ ɩɪɨɦɵɜɤɟ. 
ɓɟɥɨɱɧɨɫɬɶ ɜ ɢɫɯɨɞɧɨɣ ɜɨɞɟ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɞɜɚ ɪɚɡɚ ɛɨɥɶɲɟ, ɱɟɦ 



10 

 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɯɥɨɪɢɞɨɜ ɢ ɫɭɥɶɮɚɬɨɜ. ɇɟɞɨɫɬɚɬɤɚɦɢ ɦɚɬɟɪɢɚɥɚ Birm ɹɜɥɹɸɬɫɹ 
ɟɝɨ ɜɵɫɨɤɚɹ ɫɤɥɨɧɧɨɫɬɶ ɤ ɢɫɬɢɪɚɧɢɸ, ɢɡ-ɡɚ ɱɟɝɨ ɡɚ ɝɨɞ ɬɟɪɹɟɬɫɹ ɞɨ 10–15 % 
ɡɚɫɵɩɤɢ, ɢ ɧɟ ɫɚɦɵɣ ɲɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɡɧɚɱɟɧɢɣ pH – 8,0–9,0. ȿɝɨ 
ɩɪɟɢɦɭɳɟɫɬɜɨ – ɧɟɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ. 

Ɍɚɤɠɟ ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɡɚɫɵɩɤɢ 
ɧɚ ɨɫɧɨɜɟ ɩɪɢɪɨɞɧɵɯ ɦɢɧɟɪɚɥɨɜ, ɬɚɤɢɯ ɤɚɤ ɞɨɥɨɦɢɬ, ɰɟɨɥɢɬ, ɝɥɚɭɤɨɧɢɬ. 
ɂɫɩɨɥɶɡɭɟɬɫɹ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɣ ɰɟɨɥɢɬ. 

ɂɡ ɝɥɚɭɤɨɧɢɬɨɜɨɝɨ ɡɟɥɟɧɨɝɨ ɩɟɫɤɚ ɩɨɥɭɱɚɸɬ ɟɳɟ ɨɞɢɧ ɲɢɪɨɤɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɞɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɮɢɥɶɬɪɚɰɢɢ – 
Glauconite Manganese Greensand. ȼ ɩɪɨɰɟɫɫɟ ɨɛɪɚɛɨɬɤɢ ɝɥɚɭɤɨɧɢɬɨɜɨɝɨ ɩɟɫɤɚ 
ɜ ɫɨɫɬɚɜ Greensand ɜɜɨɞɹɬɫɹ ɜɵɫɲɢɟ ɨɤɫɢɞɵ ɦɚɪɝɚɧɰɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɨɤɢɫɥɢɬɟɥɶɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ʉ ɬɨɦɭ 
ɠɟ ɤɪɨɦɟ ɫɨɛɫɬɜɟɧɧɵɯ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɢ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɫɜɨɣɫɬɜ Greensand 
ɫɜɹɡɵɜɚɟɬ ɬɚɤɢɟ ɨɤɢɫɥɹɸɳɢɟ ɚɝɟɧɬɵ, ɤɚɤ ɩɟɪɦɚɧɝɚɧɚɬ ɤɚɥɢɹ, ɯɥɨɪ, 
ɪɚɫɬɜɨɪɟɧɧɵɣ ɤɢɫɥɨɪɨɞ. ȼɫɟ ɷɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɫɤɨɪɨɫɬɶ ɢ ɩɨɥɧɨɬɭ 
ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɪɟɚɤɰɢɣ. Greensand ɨɛɥɚɞɚɟɬ ɜɵɫɨɱɚɣɲɟɣ ɩɨɝɥɨɳɚɸɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɶɸ, ɷɮɮɟɤɬɢɜɟɧ ɩɪɢ ɨɱɢɫɬɤɟ ɜɨɞɵ ɫ ɜɵɫɨɤɢɦɢ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ 
ɠɟɥɟɡɚ ɢ ɦɚɪɝɚɧɰɚ (ɫɭɦɦɚɪɧɨ ɞɨ 10 ɦɝ/ɥ) ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ pH – 6,2–8,8. 
ɋɢɫɬɟɦɵ ɫ ɡɚɫɵɩɤɨɣ ɢɡ ɷɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ 
ɢɡ ɫɤɜɚɠɢɧ ɥɸɛɨɣ ɝɥɭɛɢɧɵ. ɋɟɪɨɜɨɞɨɪɨɞ ɨɤɢɫɥɹɟɬɫɹ ɞɨ ɧɟɪɚɫɬɜɨɪɢɦɵɯ 
ɫɭɥɶɮɚɬɨɜ. Ɉɫɚɞɤɢ ɮɢɥɶɬɪɭɸɬɫɹ ɫɥɨɟɦ Greensand ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɦɢ 
ɮɢɥɶɬɪɭɸɳɢɦɢ ɫɥɨɹɦɢ. ɋɨɪɛɟɧɬ ɧɟ ɩɨɞɜɟɪɠɟɧ ɜɨɡɞɟɣɫɬɜɢɸ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɨɪɝɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɧɟ ɬɪɟɛɭɟɬ ɞɟɡɢɧɮɟɤɰɢɢ. 
Ɋɟɝɟɧɟɪɚɰɢɹ ɫɪɟɞɵ ɩɪɨɜɨɞɢɬɫɹ ɪɚɫɬɜɨɪɨɦ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ ɫ ɩɨɫɥɟɞɭɸɳɟɣ 
ɩɪɨɦɵɜɤɨɣ ɢɫɯɨɞɧɨɣ ɜɨɞɨɣ. 

ɋɭɳɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɦɚɬɟɪɢɚɥɵ ɫ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɢ ɨɤɢɫɥɢɬɟɥɶɧɨɣ 
ɚɤɬɢɜɧɨɫɬɶɸ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ ɡɚɫɵɩɨɤ ɞɥɹ ɮɢɥɶɬɪɨɜ-
ɨɛɟɡɠɟɥɟɡɢɜɚɬɟɥɟɣ, ɧɨ ɧɚ ɩɪɢɦɟɪɟ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɨɫɧɨɜɧɵɯ ɩɪɢɧɰɢɩɚɯ ɭɞɚɥɟɧɢɹ ɠɟɥɟɡɚ ɞɚɧɧɵɦ ɫɩɨɫɨɛɨɦ. 

ɂɨɧɨɨɛɦɟɧɧɵɣ ɦɟɬɨɞ ɭɞɚɥɟɧɢɹ ɠɟɥɟɡɚ 

Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɠɟɥɟɡɚ ɷɬɢɦ ɦɟɬɨɞɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɬɢɨɧɢɬɵ. ɉɪɢɱɟɦ 
ɜɫɟ ɲɢɪɟ ɧɚ ɫɦɟɧɭ ɰɟɨɥɢɬɭ ɢ ɞɪɭɝɢɦ ɩɪɢɪɨɞɧɵɦ ɢɨɧɢɬɚɦ ɩɪɢɯɨɞɹɬ 
ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɢɨɧɨɨɛɦɟɧɧɵɟ ɫɦɨɥɵ; ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɨɧɧɨɝɨ 
ɨɛɦɟɧɚ ɩɪɢ ɷɬɨɦ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ. 
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Ʌɸɛɵɟ ɤɚɬɢɨɧɢɬɵ ɫɩɨɫɨɛɧɵ ɭɞɚɥɹɬɶ ɢɡ ɜɨɞɵ ɧɟ ɬɨɥɶɤɨ ɪɚɫɬɜɨɪɟɧɧɨɟ 
ɞɜɭɯɜɚɥɟɧɬɧɨɟ ɠɟɥɟɡɨ, ɧɨ ɬɚɤɠɟ ɢ ɞɪɭɝɢɟ ɞɜɭɯɜɚɥɟɧɬɧɵɟ ɦɟɬɚɥɥɵ, 
ɜ ɱɚɫɬɧɨɫɬɢ ɤɚɥɶɰɢɣ ɢ ɦɚɝɧɢɣ, ɞɥɹ ɱɟɝɨ ɨɧɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɢ ɩɪɢɦɟɧɹɸɬɫɹ. 
Ɍɟɨɪɟɬɢɱɟɫɤɢ ɦɟɬɨɞɨɦ ɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɦɨɠɧɨ ɭɞɚɥɹɬɶ ɢɡ ɜɨɞɵ ɨɱɟɧɶ ɜɵɫɨɤɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɠɟɥɟɡɚ, ɩɪɢ ɷɬɨɦ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ ɫɬɚɞɢɢ ɨɤɢɫɥɟɧɢɹ 
ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɧɟɪɚɫɬɜɨɪɢɦɨɝɨ 
ɝɢɞɪɨɤɫɢɞɚ. Ɉɞɧɚɤɨ ɧɚ ɩɪɚɤɬɢɤɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ 
ɡɧɚɱɢɬɟɥɶɧɨ ɨɝɪɚɧɢɱɟɧɵ. 

ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɪɢɦɟɧɟɧɢɟ ɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɞɥɹ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ 
ɨɝɪɚɧɢɱɢɜɚɟɬ ɩɪɢɫɭɬɫɬɜɢɟ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ, ɤɨɬɨɪɨɟ ɛɵɫɬɪɨ «ɡɚɛɢɜɚɟɬ» 
ɫɦɨɥɭ ɢ ɩɥɨɯɨ ɨɬɬɭɞɚ ɜɵɦɵɜɚɟɬɫɹ. ɉɨɷɬɨɦɭ ɥɸɛɨɟ ɩɪɢɫɭɬɫɬɜɢɟ ɜ ɜɨɞɟ, 
ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɢɨɧɨɨɛɦɟɧɧɢɤ, ɤɢɫɥɨɪɨɞɚ ɢɥɢ ɞɪɭɝɢɯ ɨɤɢɫɥɢɬɟɥɟɣ ɤɪɚɣɧɟ 
ɧɟɠɟɥɚɬɟɥɶɧɨ. ɗɬɨ ɠɟ ɧɚɤɥɚɞɵɜɚɟɬ ɨɝɪɚɧɢɱɟɧɢɟ ɢ ɧɚ ɞɢɚɩɚɡɨɧ ɡɧɚɱɟɧɢɣ 
pH, ɜ ɤɨɬɨɪɵɯ ɫɦɨɥɚ ɷɮɮɟɤɬɢɜɧɚ. 

ȼɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɨɧɨɨɛɦɟɧɧɵɯ ɫɦɨɥ ɞɥɹ 
ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬ. Ʉ., ɨɛɥɚɞɚɹ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɫɪɨɞɫɬɜɨɦ 
ɤ ɤɚɬɢɨɧɢɬɚɦ, ɠɟɥɟɡɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɞɚɥɟɧɢɹ ɧɚ ɧɢɯ 
ɢɨɧɨɜ ɤɚɥɶɰɢɹ ɢ ɦɚɪɝɚɧɰɚ, ɩɪɨɜɟɞɟɧɢɹ ɨɛɳɟɣ ɞɟɦɢɧɟɪɚɥɢɡɚɰɢɢ. ɇɚɥɢɱɢɟ 
ɜ ɜɨɞɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɠɟɥɟɡɚ, ɩɪɢɜɨɞɢɬ 
ɤ ɛɵɫɬɪɨɦɭ ɡɚɪɚɫɬɚɧɢɸ ɢɨɧɨɨɛɦɟɧɧɨɣ ɫɦɨɥɵ ɨɪɝɚɧɢɱɟɫɤɨɣ ɩɥɟɧɤɨɣ, 
ɫɥɭɠɚɳɟɣ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɨɣ ɞɥɹ ɛɚɤɬɟɪɢɣ. ɉɨɷɬɨɦɭ ɢɨɧɨɨɛɦɟɧɧɵɟ 
ɤɚɬɢɨɧɢɬɵ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɨɛɵɱɧɨ ɥɢɲɶ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, 
ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɞɨɨɱɢɫɬɤɚ ɜɨɞɵ ɩɨ ɷɬɨɦɭ ɩɚɪɚɦɟɬɪɭ ɞɨ ɫɚɦɵɯ ɧɢɡɤɢɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɢ ɤɨɝɞɚ ɜɨɡɦɨɠɧɨ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɭɞɚɥɟɧɢɟ ɢɨɧɨɜ ɠɟɫɬɤɨɫɬɢ. 

Ɉɛɟɡɠɟɥɟɡɢɜɚɧɢɟ ɦɟɦɛɪɚɧɧɵɦɢ ɦɟɬɨɞɚɦɢ 

Ɇɢɤɪɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɦɟɦɛɪɚɧɵ ɩɪɢɝɨɞɧɵ ɞɥɹ ɭɞɚɥɟɧɢɹ ɤɨɥɥɨɢɞɧɵɯ 
ɱɚɫɬɢɰ ɝɢɞɪɨɤɫɢɞɚ ɠɟɥɟɡɚ (III); ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɨɧɧɵɟ 
ɢ ɧɚɧɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɦɟɦɛɪɚɧɵ ɫɩɨɫɨɛɧɵ ɭɞɚɥɹɬɶ ɤɪɨɦɟ ɷɬɨɝɨ ɤɨɥɥɨɢɞɧɨɟ 
ɢ ɛɚɤɬɟɪɢɚɥɶɧɨɟ ɨɪɝɚɧɢɱɟɫɤɨɟ ɠɟɥɟɡɨ, ɚ ɦɟɬɨɞ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ ɩɨɡɜɨɥɹɟɬ 
ɭɞɚɥɹɬɶ ɞɨ 98% ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜ ɜɨɞɟ ɞɜɭɯɜɚɥɟɧɬɧɨɝɨ ɠɟɥɟɡɚ. Ɉɞɧɚɤɨ 
ɦɟɦɛɪɚɧɧɵɟ ɦɟɬɨɞɵ ɞɨɫɬɚɬɨɱɧɨ ɞɨɪɨɝɨɫɬɨɹɳɢ ɢ ɧɟ ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ 
ɤɨɧɤɪɟɬɧɨ ɞɥɹ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɦɟɦɛɪɚɧɵ ɥɟɝɤɨ ɩɨɞɜɟɪɝɚɸɬɫɹ 
ɡɚɪɚɫɬɚɧɢɸ ɨɪɝɚɧɢɱɟɫɤɨɣ ɩɥɟɧɤɨɣ ɢ ɡɚɛɢɜɚɧɢɸ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɪɚɫɬɜɨɪɢɦɵɦɢ 
ɱɚɫɬɢɰɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɠɚɜɱɢɧɨɣ, ɚ ɬɚɤɠɟ ɩɨɝɥɨɳɚɸɬ ɪɚɫɬɜɨɪɟɧɧɨɟ 
ɞɜɭɯɜɚɥɟɧɬɧɨɟ ɠɟɥɟɡɨ ɢ ɬɟɪɹɸɬ ɫɩɨɫɨɛɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨ ɡɚɞɟɪɠɢɜɚɬɶ ɞɪɭɝɢɟ 
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ɜɟɳɟɫɬɜɚ. Ɏɢɪɦɵ-ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɨɛɪɚɬɧɨɨɫɦɨɬɢɱɟɫɤɢɯ ɦɟɦɛɪɚɧ ɝɚɪɚɧɬɢɪɭɸɬ 
ɫɨɯɪɚɧɟɧɢɟ ɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ 
ɫɨɞɟɪɠɚɧɢɢ ɨɛɳɟɝɨ ɠɟɥɟɡɚ ɜ ɜɨɞɟ ɧɟ ɛɨɥɟɟ 0,1–0,3 ɦɝ/ɥ, ɜɡɜɟɲɟɧɧɵɯ ɩɪɢɦɟɫɟɣ 
– ɧɟ ɛɨɥɟɟ 0,5–0,6 ɦɝ/ɥ, ɩɟɪɦɚɧɝɚɧɚɬɧɨɣ ɨɤɢɫɥɹɟɦɨɫɬɢ – ɧɟ ɛɨɥɟɟ 5 ɦɝ Ɉ2/ɥ 
ɢ ɤɨɥɥɨɢɞɧɨɦ ɢɧɞɟɤɫɟ ɧɟ ɛɨɥɟɟ 2–4 ɟɞɢɧɢɰ (ɩɚɪɚɦɟɬɪɵ, ɭɱɢɬɵɜɚɸɳɢɟ 
ɫɨɞɟɪɠɚɧɢɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɠɟɥɟɡɚ). ɉɨɷɬɨɦɭ ɩɟɪɟɞ ɦɟɦɛɪɚɧɨɣ ɨɱɢɫɬɤɨɣ 
ɧɟɨɛɯɨɞɢɦɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɮɢɥɶɬɪɚɰɢɹ. 
Ɉɞɧɚɤɨ ɩɪɢɦɟɧɟɧɢɟ ɦɟɦɛɪɚɧɧɵɯ ɦɟɬɨɞɨɜ ɨɩɪɚɜɞɚɧɨ ɬɚɦ, ɝɞɟ ɩɪɨɫɬɨ 
ɧɟɨɛɯɨɞɢɦɚ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɜɨɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɬ ɠɟɥɟɡɚ, 
ɧɚɩɪɢɦɟɪ, ɜ ɦɟɞɢɰɢɧɫɤɨɣ ɢɥɢ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɗɬɨɬ ɦɟɬɨɞ 
ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɷɮɮɟɤɬɢɜɧɵɦ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɩɢɬɶɟɜɨɣ ɜɨɞɵ 
ɢɡ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɱɚɫɬɧɵɯ ɜɨɞɨɩɪɨɜɨɞɨɜ. 

Ȼɢɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ 

ɗɬɨɬ ɦɟɬɨɞ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɠɟɥɟɡɨɛɚɤɬɟɪɢɣ, ɨɤɢɫɥɹɸɳɢɯ 
ɞɜɭɯɜɚɥɟɧɬɧɨɟ ɪɚɫɬɜɨɪɟɧɧɨɟ ɠɟɥɟɡɨ ɞɨ ɬɪɟɯɜɚɥɟɧɬɧɨɝɨ, ɜ ɰɟɥɹɯ ɨɱɢɫɬɤɢ ɜɨɞɵ, 
ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɭɞɚɥɟɧɢɟɦ ɤɨɥɥɨɢɞɨɜ ɢ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɩɥɟɧɨɤ ɜ ɨɬɫɬɨɣɧɢɤɚɯ 
ɢ ɧɚ ɮɢɥɶɬɪɚɯ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɷɬɨ ɨɤɚɡɵɜɚɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɵɦ 
ɩɪɢɟɦɥɟɦɵɦ ɫɩɨɫɨɛɨɦ ɫɧɢɡɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɜ ɜɨɞɟ. ɉɪɟɠɞɟ ɜɫɟɝɨ ɤɨɝɞɚ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɠɟɥɟɡɚ ɜ ɜɨɞɟ ɨɫɨɛɟɧɧɨ ɜɟɥɢɤɢ, ɫɜɵɲɟ 40 ɦɝ/ɥ. Ɍɚɤɠɟ 
ɩɪɢɦɟɧɹɸɬ ɛɢɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɟ, ɟɫɥɢ ɜ ɜɨɞɟ ɜɵɫɨɤɨ ɫɨɞɟɪɠɚɧɢɟ 
ɫɟɪɨɜɨɞɨɪɨɞɚ ɢ ɭɝɥɟɤɢɫɥɨɬɵ. Ɍɚɤɚɹ ɜɨɞɚ ɫ ɨɱɟɧɶ ɧɢɡɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ 
pH ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɨɱɢɳɟɧɚ ɨɬ ɢɡɛɵɬɨɱɧɨɝɨ ɠɟɥɟɡɚ ɦɟɬɨɞɨɦ ɭɩɪɨɳɟɧɧɨɣ 
ɚɷɪɚɰɢɢ. ȿɟ ɩɨɞɜɟɪɝɚɸɬ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɤɨɥɨɧɢɢ ɛɚɤɬɟɪɢɣ ɧɚ ɦɟɞɥɟɧɧɵɯ 
ɮɢɥɶɬɪɚɯ ɫ ɩɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɨɣ ɡɚɝɪɭɡɤɨɣ. Ɂɚɬɟɦ ɩɨɞɜɟɪɝɚɸɬ ɫɨɪɛɰɢɨɧɧɨɣ 
ɨɱɢɫɬɤɟ ɞɥɹ ɡɚɞɟɪɠɚɧɢɹ ɩɪɨɞɭɤɬɨɜ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɛɚɤɬɟɪɢɣ 
ɢ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɦɭ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɸ. 

Ⱦɚɧɧɵɟ ɦɟɬɨɞɵ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɫɜɹɡɢ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 
ɩɨɫɬɪɨɟɧɢɹ ɫɬɚɧɰɢɣ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ, ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɪɟɚɝɟɧɬɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɮɢɥɶɬɪɚɰɢɢ, ɱɬɨ ɧɟ ɩɪɢɦɟɧɢɦɨ ɜ ɉɨɫɟɥɤɚɯ ɝɨɪɨɞɫɤɨɝɨ 
ɬɢɩɚ.  

Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɟɬ ɧɟɬɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ, ɬɚɤɢɟ ɤɚɤ ɨɛɪɚɬɧɵɣ ɨɫɦɨɫ, 
ɭɥɶɬɪɨɮɢɥɶɬɪɚɰɢɹ, ɧɚɧɨɮɢɥɶɬɪɚɰɢɹ, ɤɚɜɢɬɚɰɢɹ. 

Ɉɛɪɚɬɧɵɣ ɨɫɦɨɫ 
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 əɜɥɟɧɢɟ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɦɨɥɟɤɭɥ ɜɨɞɵ ɜ ɛɨɥɟɟ 
ɧɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɱɟɪɟɡ ɬɨɧɤɭɸ ɩɨɪɢɫɬɭɸ ɩɥɟɧɤɭ ɨɪɝɚɧɢɱɟɫɤɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɦɟɦɛɪɚɧɭ), ɧɚɡɜɚɧɧɨɟ ɨɫɦɨɫɨɦ, ɛɵɥɨ ɨɬɤɪɵɬɨ ɟɳɟ 
ɜ 1748 ɝ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ ɨɫɧɨɜɚɧ ɧɚ ɮɢɥɶɬɪɨɜɚɧɢɢ ɜɨɞɵ 
ɩɪɢ ɜɵɫɨɤɨɦ ɞɚɜɥɟɧɢɢ ɱɟɪɟɡ ɦɟɦɛɪɚɧɭ ɫ ɨɱɟɧɶ ɭɡɤɢɦɢ ɩɨɪɚɦɢ. ɏɚɪɚɤɬɟɪɧɵɣ 
ɪɚɡɦɟɪ ɩɨɪ ɦɟɦɛɪɚɧɵ – 1 Ⱥɧɝɫɬɪɟɦ (1 Ⱥɧɝɫɬɪɟɦ = 10 ɜ ɦɢɧɭɫ 
10 ɫɬɟɩɟɧɢ). ɉɪɚɤɬɢɱɟɫɤɢ ɨɧ ɜɵɝɥɹɞɢɬ ɤɚɤ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɦɨɥɟɤɭɥ ɜɨɞɵ ɱɟɪɟɡ 
ɩɨɥɭɩɪɨɧɢɰɚɟɦɭɸ ɦɟɦɛɪɚɧɭ. ȼ ɢɬɨɝɟ ɢɫɯɨɞɧɚɹ ɜɨɞɚ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ 
ɩɨɬɨɤɚ: ɮɢɥɶɬɪɚɬ (ɨɱɢɳɟɧɧɚɹ ɜɨɞɚ), ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ ɤ ɩɨɬɪɟɛɢɬɟɥɸ, 
ɢ ɤɨɧɰɟɧɬɪɚɬ (ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɩɪɢɦɟɫɟɣ) — ɟɝɨ ɫɥɢɜɚɸɬ 
ɜ ɞɪɟɧɚɠ.ɑɟɪɟɡ ɩɨɥɭɩɪɨɧɢɰɚɟɦɭɸ ɦɟɦɛɪɚɧɭ ɩɪɨɩɭɫɤɚɸɬɫɹ ɬɨɥɶɤɨ ɦɨɥɟɤɭɥɵ 
ɜɨɞɵ, ɚ ɜɫɟ ɱɚɫɬɢɰɵ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɦɨɥɟɤɭɥɵ ɫ ɛɨɥɶɲɢɦ 
ɦɨɥɟɤɭɥɹɪɧɵɦ ɜɟɫɨɦ — ɡɚɞɟɪɠɢɜɚɸɬɫɹ. ɂɡ-ɡɚ ɨɱɟɧɶ ɦɚɥɨɝɨ ɪɚɡɦɟɪɚ ɩɨɪ 
ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɜɨɞɵ ɧɚ ɨɛɪɚɬɧɨɨɫɦɨɬɢɱɟɫɤɨɣ ɦɟɦɛɪɚɧɟ ɹɜɥɹɟɬɫɹ ɞɨɫɚɬɨɱɧɨ 
ɦɟɞɥɟɧɧɵɦ, ɱɬɨ ɬɪɟɛɭɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɟɦɛɪɚɧ ɫ ɛɨɥɶɲɨɣ ɩɥɨɳɚɞɶɸ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. ɇɚ ɩɪɚɤɬɢɤɟ ɷɬɢ ɦɟɦɛɪɚɧɵ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɚɪɬɪɢɞɠ, ɫɨɞɟɪɠɚɳɢɣ ɫɜɟɪɧɭɬɭɸ ɜ ɪɭɥɨɧ ɦɟɦɛɪɚɧɭ. Ⱦɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɫɨɪɚ, ɜɞɨɥɶ ɦɟɦɛɪɚɧɵ ɫɨɡɞɚɟɬɫɹ ɩɪɢɧɭɞɢɬɟɥɶɧɵɣ ɩɨɬɨɤ 
ɜɨɞɵ, ɤɨɬɨɪɵɣ ɢ ɫɦɵɜɚɟɬ ɨɬɮɢɥɶɬɪɨɜɚɧɧɵɣ «ɨɫɬɚɬɨɤ» ɜ ɞɪɟɧɚɠ. 
ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ ɜ ɨɬɧɨɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɩɪɢɦɟɫɟɣ 
ɢ ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ ɡɚɜɢɫɢɬ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɮɚɤɬɨɪɨɜ. Ⱦɚɜɥɟɧɢɟ, 
ɬɟɦɩɟɪɚɬɭɪɚ, ɭɪɨɜɟɧɶ ɪɇ, ɦɚɬɟɪɢɚɥ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧɚ ɦɟɦɛɪɚɧɚ, 
ɢ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜɯɨɞɧɨɣ ɜɨɞɵ, ɜɥɢɹɸɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦ 
ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ. 

ɍɥɶɬɪɨɮɢɥɶɬɪɚɰɢɹ 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɬɟɯɧɨɥɨɝɢɢ ɨɛɪɚɬɧɨɝɨ ɨɫɦɨɫɚ, ɨɫɜɟɬɥɹɟɬ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɟɬ 
ɜɨɞɭ ɧɟ ɦɟɧɹɹ ɫɨɥɟɜɨɣ ɫɨɫɬɚɜ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɯɢɦɪɟɚɝɟɧɬɨɜ.ȼ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɍɎ-ɫɢɫɬɟɦɚ ɪɚɛɨɬɚɟɬ ɩɪɢ «ɬɭɩɢɤɨɜɨɣ ɮɢɥɶɬɪɚɰɢɢ», ɬ.ɟ. ɜ ɪɟɠɢɦɟ 
ɧɟ ɫɛɪɨɫɵɜɚɹ ɤɨɧɰɟɧɬɪɚɬ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɱɟɪɟɞɨɜɚɧɢɹ ɮɢɥɶɬɪɚɰɢɢ ɢ 
ɨɛɪɚɬɧɨɣ ɩɪɨɦɵɜɤɢ ɦɟɦɛɪɚɧɵ. ɑɚɫɬɶ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɩɨɞɚɟɬɫɹ ɜ ɨɛɪɚɬɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɞɥɹ ɭɞɚɥɟɧɢɹ ɧɚɤɨɩɢɜɲɢɯɫɹ ɡɚɝɪɹɡɧɟɧɢɣ. Ⱦɨɛɚɜɥɹɹ ɫɩɟɰɢɚɥɶɧɵɣ 
ɪɚɫɬɜɨɪ ɜ ɩɪɨɦɵɜɧɭɸ ɜɨɞɭ, ɤɨɬɨɪɵɣ ɫɨɫɬɢɬ ɢɡ ɦɨɸɳɢɯ ɪɟɚɝɟɧɬɨɜ, 
ɭɥɭɱɲɚɟɬɫɹ ɨɱɢɫɬɤɚ ɜɨɞɵ. Ɍɚɤɨɝɨ ɪɨɞɚ ɜɨɞɚ ɞɥɹ ɩɪɨɦɵɜɤɢ, ɤɨɬɨɪɚɹ ɫɬɚɥɚ 
ɤɨɧɰɟɧɬɪɚɬɨɦ, ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 10-20% ɢɡ ɜɫɟɝɨ ɩɨɬɨɤɚ ɜɨɞɵ. ɉɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɢɥɟɧɧɚɹ ɩɪɨɦɵɜɤɚ ɦɟɦɛɪɚɧ ɰɢɪɤɭɥɢɪɭɸɳɢɦ ɦɨɸɳɢɦɢ 
ɪɚɫɬɜɨɪɚɦɢ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬ ɢɯ ɪɟɫɭɪɫ. ɍɧɢɤɚɥɶɧɨɫɬɶ ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɢ ɜ 

http://aqua-life.com.ua/shop/c4.html
http://aqua-life.com.ua/shop/c1.html
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ɬɨɦ, ɱɬɨ ɨɧɚ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɵ 
ɩɪɹɦɨ ɢɡ ɢɫɬɨɱɧɢɤɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɜɨɞɚɦɢ, ɬ.ɤ. ɍɎ-ɦɟɦɛɪɚɧɚ – ɢɞɟɚɥɶɧɵɣ 
ɛɚɪɶɟɪ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɜɢɪɭɫɨɜ ɢ ɛɚɤɬɟɪɢɣ. ɗɬɚ 
ɨɫɨɛɟɧɧɨɫɬɶ ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɢ ɜɨɞɵ ɨɫɜɨɛɨɠɞɚɟɬ ɜɨɞɭ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ 
ɩɟɪɜɢɱɧɨɦ ɯɥɨɪɢɪɨɜɚɧɢɹ, ɬ.ɤ. ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ ɩɪɨɯɨɞɢɬ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɟɟ ɩɨɬɪɟɛɢɬɟɥɸ. 

 

1.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 

Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɜɨɞɵ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɤ ɨɛɴɟɤɬɚɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɫɥɭɠɚɬ ɜɨɞɨɩɪɨɜɨɞɵ. ɂɯ ɜɵɩɨɥɧɹɸɬ ɢɡ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 

ɭɤɥɚɞɵɜɚɟɦɵɯ ɩɚɪɚɥɥɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɭ. Ⱦɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ 

ɦɟɫɬɚɦ ɟɟ ɩɨɬɪɟɛɥɟɧɢɹ (ɠɢɥɵɟ ɡɞɚɧɢɹ, ɰɟɯɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ) 

ɫɥɭɠɢɬ ɜɨɞɨɩɪɨɜɨɞɧɚɹ ɫɟɬɶ. ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɥɢɧɢɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɥɚɧɢɪɨɜɤɭ ɨɛɴɟɤɬɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɪɚɡɦɟɳɟɧɢɟ 

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

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɜɨɞɨɩɪɨɜɨɞɚɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢɧɢɦɚɸɬ ɤɨɥɶɰɟɜɵɟ ɫɟɬɢ, 

ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɫɩɨɫɨɛɧɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɩɨɞɚɱɭ ɜɨɞɵ. 

ɇɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɫ ɨɱɢɫɬɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ ɩɨɬɪɟɛɢɬɟɥɹɦ. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɬɨɪɨɝɨ ɩɨɞɴɟɦɚ 

ɡɚɜɢɫɢɬ ɨɬ ɝɪɚɮɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɉɨɞɚɱɚ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɦɨɠɟɬ ɛɵɬɶ 

ɪɚɜɧɨɦɟɪɧɨɣ ɢ ɫɬɭɩɟɧɱɚɬɨɣ. ɉɪɢ ɫɬɭɩɟɧɱɚɬɨɣ ɩɨɞɚɱɟ ɭɦɟɧɶɲɚɟɬɫɹ 

ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ ɛɚɤɚ ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ ɢ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚɫɨɫɨɜ. 

ɇɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɨɞɧɨɬɢɩɧɵɟ ɧɚɫɨɫɵ ɫ 

ɨɞɢɧɚɤɨɜɨɣ ɩɨɞɚɱɟɣ. Ɋɟɠɢɦ ɪɚɛɨɬɵ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɵɛɢɪɚɸɬ ɧɚ ɨɫɧɨɜɟ 

ɚɧɚɥɢɡɚ ɝɪɚɮɢɤɨɜ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɧɚɫɨɫɨɜ, 

ɜɨɞɨɩɪɨɜɨɞɨɜ ɢ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ. ɉɨɥɧɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ 

ɢ ɩɨɞɚɱɢ ɜɨɞɵ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɟɣ ɞɨɛɢɬɶɫɹ ɧɟɜɨɡɦɨɠɧɨ. Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɩɨɞɚɱɢ ɜɨɞɵ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɫɥɭɠɚɬ ɜɨɞɨɧɚɩɨɪɧɵɟ ɛɚɲɧɢ. Ɋɟɝɭɥɢɪɭɸɳɢɣ 

ɨɛɴɟɦ ɛɚɤɚ ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ ɫɥɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɫɨɜɦɟɳɟɧɧɵɦ 

ɫɬɭɩɟɧɱɚɬɵɦ ɢɥɢ ɢɧɬɟɝɪɚɥɶɧɵɦ ɝɪɚɮɢɤɚɦ ɩɨɞɚɱɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ. 
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 ȼɨɞɨɧɚɩɨɪɧɚɹ ɛɚɲɧɹ ɫɨɫɬɨɢɬ ɢɡ ɧɚɩɨɪɧɨɝɨ ɛɚɤɚ, ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ 

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

ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɜɨɞɨɧɚɩɨɪɧɭɸ ɛɚɲɧɸ  ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɚɦɨɣ ɜɵɫɨɤɨɣ 

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

 

1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ 

 ȼɨɞɨɩɨɬɪɟɛɢɬɟɥɢ ɪɚɫɯɨɞɭɸɬ ɜɨɞɭ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ ɧɟɪɚɜɧɨɦɟɪɧɨ ɫɨ 

ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɜ ɪɚɡɥɢɱɧɵɟ ɱɚɫɵ. ɑɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɭɸ 

ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɬɪɭɛ ɢ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ. 

Ⱦɥɹ ɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɫɭɦɦɢɪɨɜɚɬɶ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ 

ɤɚɠɞɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ ɢ ɫɨɫɬɚɜɢɬɶ ɝɪɚɮɢɤ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ. 

Ɋɚɫɱɟɬɧɵɣ (ɫɪɟɞɧɢɣ ɡɚ ɝɨɞ) ɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ, ɦ³/ɫɭɬ, ɧɚ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

(1.1): 

1000

)( 
 ɠɠɫɪ

ɫɭɬ

Nq
Q ,                                                                                      (1.1) 

ɝɞɟ  qɠ – ɧɨɪɦɚ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɥ/ɫɭɬ ɧɚ 1 ɱɟɥ. [1];  

N – ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɠɢɬɟɥɟɣ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ, ɱɟɥ. 

1000

12148250
)(.


ɤɫɭɬɫɪQ  = 3037 ɦ3/ɫɭɬ                                                        

1000

5252120
)(.


ɭɫɭɬɫɪQ  = 630,24 ɦ3/ɫɭɬ                                                       

 303724,630.ɫɭɬɫɪQ  3667,24 ɦ3/ɫɭɬ                                                 (1.2) 
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Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɜ ɫɭɬɤɢ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ: 

                                                                            (1.3) 

                                                                           (1.4) 

ɝɞɟ ɦɢɧ.ɫɭɬК  ɢ ɦɚɤɫ.ɫɭɬК   ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɢ 

ɦɢɧɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɭɬɨɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɟ ɭɤɥɚɞ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ, ɪɟɠɢɦ ɪɚɛɨɬɵ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɬɟɩɟɧɶ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɣ ɢ 

ɢɡɦɟɧɟɧɢɟ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɩɨ ɫɟɡɨɧɚɦ ɝɨɞɚ ɢ ɞɧɹɦ (ɩɪɢɧɢɦɚɸɬɫɹ  

ɦɚɤɫ.ɫɭɬК =1,1-1,3; ɦɢɧ.ɫɭɬК =0,7-0,9). 

ȿɫɥɢ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ ɢɦɟɸɬɫɹ ɡɨɧɵ ɫ ɪɚɡɥɢɱɧɵɦ ɫɚɧɢɬɚɪɧɨ-

ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɡɞɚɧɢɣ, ɬɨ ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɧɚɫɟɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɫɭɬɨɱɧɨɦɭ ɪɚɫɯɨɞɭ 

ɜɨɞɵ ɞɥɹ ɤɚɠɞɨɣ ɡɨɧɵ, ɚ ɡɚɬɟɦ ɧɚɯɨɞɢɦ ɢɯ ɫɭɦɦɭ. 

Ⱦɥɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɫ ɭɱɟɬɨɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ  ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɦɚɤɫ.ɱК ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɦɢɧ.ɱК , ɤɨɬɨɪɵɟ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦ: 

                                                (1.5) 

                                                  (1.6) 

ɝɞɟ α  ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɬɟɩɟɧɶ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ ɡɞɚɧɢɣ, ɪɟɠɢɦ  

ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɪɭɝɢɟ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ ( ;4,12,1ɦɚɤɫ  )6,04,0ɦɢɧ  ;  

ȕ  ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ  ɩɨ ɬɚɛɥɢɰɟ [1], ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ 

ɠɢɬɟɥɟɣ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ. 
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ȕɦɚɤɫ=1,3; ȕɦɢɧ=0,7 

          ;/82,528024,366744,1 3
max. ɫɭɬɦQɫɭɬ                                                         

;/8,91624,366725,0 3
min. ɫɭɬɦQɫɭɬ                                                           

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɦɢɧɢɦɚɥɶɧɵɟ ɱɚɫɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚɫɟɥɟɧɢɟɦ ɢɡ 

ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ, ɱɦ /3 , ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɚɦɢ (1.11) ɢ (1.12): 

;/349
24

528044,1

24
3max.max.

max. ɱɦ
Qk

q ɫɭɬɱ
ɱ 







                                               (1.7)            

;/10
24

8,91625,0

24
3min.min.

min. ɱɦ
Qk

q ɫɭɬɱ
ɱ 







                                                (1.8) 

Ⱦɥɹ ɩɨɥɢɜɨɱɧɵɯ ɪɚɫɯɨɞɨɜ ɩɨ ɋɇɢɉ 2.04.02-84* ɩɪɢɧɢɦɚɟɦ 50 ɥ/ɫɭɬ ɧɚ 
ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ (ɤɜɚɪɬɢɪɵ) ɢ 90 ɥ/ɫɭɬ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ(ɭɫɚɞɶɛɵ): 

                                                       

                                                      

                                          (1.9) 

Ɋɚɫɯɨɞɵ ɜɨɞɵ ɧɚ ɧɭɠɞɵ ɦɟɫɬɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɤɚɤ 10% 
ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɭɬɨɱɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ: 

5281,08,528024/)100/%10( max...  ɫɭɬɩɦ QQ (ɦ3/ɫɭɬ)                               (1.10) 

ɇɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ: 

5281,08,528024/)100/%10( max...  ɫɭɬɧɫ QQ (ɦ3/ɫɭɬ)                               (1.11) 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɠɚɪɨɬɭɲɟɧɢɟ: 

                                    (1.12) 

      (1.13) 
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1.4  Ɉɛɳɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ ɩɨɫɟɥɤɨɦ 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɳɟɣ ɤɚɪɬɢɧɵ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɧɚɫɟɥɟɧɧɵɦ ɩɭɧɤɬɨɦ ɜɫɟ 

ɞɚɧɧɵɟ ɨ ɪɚɫɯɨɞɚɯ ɜɨɞɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɩ.ɩ. 2.1.-2.5., ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 1.2. 

Ɍɚɛɥɢɰɚ 1.2 – ȼɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɜɨɞɵ ɩɨɫɟɥɤɨɦ ɩɨ ɱɚɫɚɦ ɫɭɬɨɤ  

Ч̌
̭̼

 ̭у
то

к  
 

Хо̚-п̛т̽е̏ое  

 ʿо
л̛

̏ 
̥

3
/̸

 

ʿʿ №ϭ О̛̺̜̍ ̬̭̌ход по 
по̭елку 

К̥
̌х

.̸
̭̌

.=
ϭ,

ϱϱ
, 

%
 

̥
ϯ 

˃е
х̦

ол
о̐

̸̛
е̭

к̛
̜ 

̬̌
̭х

од
, ̥

ϯ 

Хо
̚-

п̛
т̽

е̏
о̜

 
̬̌

̭х
од

, ̥
ϯ 

ʪу
̹

е̏
о̜

 
̬̌

̭х
од

, ̥
ϯ 

О̍
̺

̛̜
 ̬

̭̌
хо

д,
 

̥
ϯ 

 

 

 

̥ϯ 

 

 

 

л/̭ 

III ̭̥е̦̌ 

0-1 1,5 96,7395 124 189,03 0,58 0,71 190,32 411,0595 114,18 

1-2 1,5 96,7395 124 189,03 0,58 0 189,61 410,3495 113,99 

2-3 1,5 96,7395 124 189,03 0,58 0 189,61 410,3495 113,99 

3-4 1,5 96,7395 124 189,03 0,58 0 189,61 410,3495 113,99 

4-5 2,5 161,2325 124 189,03 0,58 0 189,61 474,8425 131,9 

5-6 3,5 225,7255 124 189,03 0,58 0 189,61 539,3355 149,82 

6-7 4,5 290,2185 0 189,03 0,58 0 189,61 479,8285 133,29 

7-8 5,5 354,7115 0 189,03 0,58 0 189,61 544,3215 151,2 

I ̭̥е̦̌ 

8-9 6,25 403,0812 0 189,03 0,58 0,71 190,32 593,4012 164,83 

9-10 6,25 403,0812 0 189,03 0,58 0 189,61 592,6912 164,64 

10-11 6,25 403,0812 0 189,03 0,58 0 189,61 592,6912 164,64 

11-12 6,25 403,0812 0 189,03 0,58 0 189,61 592,6912 164,64 

12-13 5 322,465 0 189,03 0,58 0 189,61 512,075 142,24 

13-14 5 322,465 0 189,03 0,58 0 189,61 512,075 142,24 

14-15 5,5 354,7115 0 189,03 0,58 0 189,61 544,3215 151,2 

15-16 6 386,958 0 189,03 0,58 0 189,61 576,568 160,16 

II ̭̥е̦̌ 

16-17 6 386,958 0 189,03 0,58 0,71 190,32 577,278 160,36 

17-18 5,5 354,7115 0 189,03 0,58 0 189,61 544,3215 151,2 

18-19 5 322,465 0 189,03 0,58 0 189,61 512,075 142,24 

19-20 4,5 290,2185 0 189,03 0,58 0 189,61 479,8285 133,29 

20-21 4 257,972 124 189,03 0,58 0 189,61 571,582 158,77 

21-22 3 193,479 124 189,03 0,58 0 189,61 507,089 140,86 

22-23 2 128,986 124 189,03 0,58 0 189,61 442,596 122,94 

23-24 1,5 96,7395 124 189,03 0,58 0 189,61 410,3495 113,99 

ʰто̐о 100 7094 1240 4536,7 14 2,13 4552,7 12242,07  

 

Ɉɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɨɫɟɥɤɨɦ ɫɨɫɬɚɜɥɹɟɬ 12242,07 ɦ3/ɫɭɬ.  
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1.5 Ɍɪɚɫɫɢɪɨɜɤɚ ɜɨɞɨɜɨɞɨɜ ɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɟɬɟɣ 

ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ ɫɥɟɞɭɟɬ 

ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɰɢɩɨɜ: 

- ɫɟɬɶ ɞɨɥɠɧɚ ɞɨɫɬɚɬɨɱɧɨ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɷɤɨɧɨɦɢɱɧɨɝɨ ɢ ɤɪɚɬɱɚɣɲɟɝɨ 

ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɧɟɣ ɤɪɭɩɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜɨɞɵ, ɚ ɬɚɤɠɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 

ɧɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɢ ɡɚɩɚɫɧɵɯ ɟɦɤɨɫɬɟɣ; 

- ɭɱɚɫɬɤɢ ɫɟɬɢ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɩɨ ɭɥɢɰɚɦ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɧɢɦ ɥɢɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ. 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɬɪɚɧɡɢɬɧɵɯ ɭɱɚɫɬɤɨɜ ɫɟɬɢ ɞɨɥɠɧɚ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɚ. ɍɱɚɫɬɤɢ 

ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ  ɨɬɛɨɪɨɦ ɜɨɞɵ ɦɨɝɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɪɚɣɨɧɚɯ 

ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɡɚɫɬɪɨɣɤɢ. 

- ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɥɢɧɢɢ ɧɚɦɟɱɚɸɬ ɜɞɨɥɶ ɨɫɧɨɜɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 

ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɟɥɤɚ ɫ ɫɨɟɞɢɧɟɧɢɟɦ ɷɬɢɯ ɥɢɧɢɣ 

ɩɟɪɟɦɵɱɤɚɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜɨɞɨɜɨɞɵ ɛɭɞɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶ ɡɚɦɤɧɭɬɵɟ 

ɤɨɧɬɭɪɵ (ɤɨɥɶɰɚ),  ɜɵɬɹɧɭɬɵɟ ɜɞɨɥɶ ɨɫɧɨɜɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɨɞɵ. 

 
1.6  Ɋɚɫɱɟɬ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɫɟɬɢ 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 

ɩɪɢɦɟɦ ɞɜɚ ɞɨɩɭɳɟɧɢɹ: 

1. Ɉɬɛɨɪ ɜɨɞɵ ɩɨ ɞɥɢɧɟ ɭɱɚɫɬɤɚ ɦɚɝɢɫɬɪɚɥɢ ɢɞɟɬ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɜɫɟɣ 

ɞɥɢɧɟ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɥ/ɫ ɧɚ 1ɦ 

ɬɪɭɛɨɩɪɨɜɨɞɚ: 

qɭɞ=(Q – Qɫɨɫɪ)/∑L,                                                                                    (1.8) 

ɝɞɟ Q – ɨɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɨɫɟɥɤɨɦ ɜ ɪɚɫɱɟɬɧɵɣ ɱɚɫ, ɥ/ɫ;  

       Qɫɨɫɪ – ɫɭɦɦɚ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɨɬɛɨɪɨɜ ɜɨɞɵ (ɩɪɨɦɵɲɥɟɧɧɵɟ 

ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɭɠɞɵ);  
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       ∑L – ɫɭɦɦɚɪɧɚɹ ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ (ɭɱɚɫɬɤɢ ɫɟɬɢ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ 

ɨɬɛɨɪɨɦ ɜɯɨɞɹɬ ɧɚ ɩɨɥɨɜɢɧɭ, ɚ ɬɪɚɧɡɢɬɧɵɟ ɭɱɚɫɬɤɢ ɢɫɤɥɸɱɚɸɬɫɹ). 

2. Ɉɬɛɨɪ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɭɡɥɚɯ ɫɟɬɢ. Ɍ.ɟ. ɩɨɥɨɜɢɧɚ ɪɚɫɱɟɬɧɨɝɨ 

ɨɬɛɨɪɚ ɭɱɚɫɬɤɚ ɦ/ɭ ɞɜɭɦɹ ɭɡɥɚɦɢ ɨɬɛɢɪɚɟɬɫɹ ɜ ɨɞɧɨɦ ɭɡɥɟ, ɚ ɞɪɭɝɚɹ ɩɨɥɨɜɢɧɚ 

– ɜ ɞɪɭɝɨɦ.  

Ɋɚɫɱɟɬ ɫɢɫɬɟɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɞɜɭɯ ɫɥɭɱɚɟɜ: ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɢ ɩɪɢ ɩɨɠɚɪɟ. 

Ɉɩɪɟɞɟɥɢɦ ɭɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɜɫɟɯ ɫɥɭɱɚɟɜ: 

qɍȾɆȺɄɋ =111,97/3065 = 0,0365 ɥ/ɫ ɧɚ 1ɦ, - ɩɪɢɯɨɞɢɬɫɹ ɧɚ 8 - 9 ɱɚɫ, 

qɍȾɉɈɀ = 767,4/5352,5 = 0,1434 ɥ/ɫ ɧɚ 1ɦ. 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɢɦ ɩɭɬɟɜɵɟ (ɬɚɛɥɢɰɚ 1.3) ɢ ɭɡɥɨɜɵɟ ɨɬɛɨɪɵ (ɬɚɛɥɢɰɚ 1.4). 

Ɍɚɛɥɢɰɚ 1.3 –  Ɉɩɪɟɞɟɥɟɧɢɟ ɩɭɬɟɜɵɯ ɨɬɛɨɪɨɜ 

ɍɱɚɫɬɨɤ Ⱦɥɢɧɚ,ɦ 

ɉɭɬɟɜɵɟ ɨɬɛɨɪɵ, ɥ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ 

+ ɩɨɠɚɪɧɵɣ 

1-2 320 11,68 11,68 

2-3 350 12,78 12,78 

3-4 255 9,31 9,42 

4-5 580 21,17 21,17 

5-6 675 24,64 24,75 

6-1 425 15,51 15,51 

2-5 460 16,79 16,79 

 ɫɭɦɦɚ 3065 111,8725   
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Ɍɚɛɥɢɰɚ 1.4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɭɡɥɨɜɵɯ ɨɬɛɨɪɨɜ 

ɍɡɟɥ ɍɱɚɫɬɤɢ 

Ɉɬɛɨɪɵ ɜ ɭɡɥɚɯ, ɥ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ 

+ ɩɨɠɚɪɧɵɣ 

1 1-2,6-1 13,595 13,595 

2 1-2, 2-3,2-5 20,625 20,625 

3 2-3,3-4 11,045 11,24 

4 3-4,4-5 15,24 15,24 

5 4-5,5-6,2-5 31,3 31,39 

6 5-6,1-6 20,075 20,19 

ɫɭɦɦɚ 
 

111,88 
 

 

1.7 Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɫɟɬɢ 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɟɬɢ ɨɫɧɨɜɚɧɨ ɧɚ ɛɚɥɚɧɫɟ 

ɪɚɫɯɨɞɨɜ ɜ ɭɡɥɚɯ ɫɟɬɢ: ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ, ɩɨɞɯɨɞɹɳɢɯ ɤ ɭɡɥɭ, ɪɚɜɧɚ ɫɭɦɦɟ 

ɪɚɫɯɨɞɨɜ, ɜɤɥɸɱɚɹ ɭɡɥɨɜɨɣ ɨɬɛɨɪ, ɨɬɜɨɞɢɦɵɯ ɨɬ ɧɟɝɨ. 

Ɍɚɤɠɟ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɨɜ ɩɪɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɭɜɹɡɤɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, 

ɱɬɨɛɵ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɩɨɩɚɞɚɸɳɢɯ ɜ ɨɞɧɨ ɯɚɪɚɤɬɟɪɧɨɟ 

ɫɟɱɟɧɢɟ ɫɟɬɢ ɛɵɥɢ ɩɪɢɦɟɪɧɨ ɪɚɜɧɵɦɢ. ɉɪɢ ɧɚɥɢɱɢɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫ ɛɨɥɶɲɢɦ 

ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɦ ɨɬɛɨɪɨɦ ɜɨɞɵ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɷɬɨɝɨ ɪɚɫɯɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ 

ɤɪɚɬɱɚɣɲɢɦ ɩɭɬɟɦ. Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ ɫɟɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.5. 

ɂɫɩɪɚɜɥɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 1.6, 1.7, 1.8, 1.9, 1.10, 1.11, 1.12. 

 

Ɍɚɛɥɢɰɚ 1.5 – Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɭɜɹɡɤɚ ɫɟɬɢ 

№ 

ɤɨ

ɥɶ

ɰɚ 

№ 

ɭɱɚ

ɫɬɤ

ɚ 

Ⱦɥɢ

ɧɚ 

ɭɱɚɫ

ɬɤɚ 

ℓ, ɦ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɞɵ 

q, 

ɥ/ɫ 

d, 

ɦɦ 

, 

ɦ/ɫ 
 S0  S = S0 · · ℓ S · q 

h = S · 

q2 

1 1-2 320,00 96,24 300,00 1,26 1,00 0,0000008 0,0002560 0,024637 2,37 
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2-5 460,00 8,00 110,00 1,13 1,02 0,0001729 0,0807270 0,645816 5,17 

5-6 675,00 34,93 200,00 1,02 1,03 0,0000070 0,0048668 0,169971 -5,94 

6-1 425,00 55,00 250,00 1,04 1,03 0,0000022 0,0009631 0,052968 -2,91 

 ̭у̥̥̌ 0,893392 -1,31 

2 

2-3 350,00 67,61 250,00 1,28 1,00 0,0000022 0,0007700 0,052062 3,52 

3-4 255,00 3,70 110,00 1,16 1,00 0,0001729 0,0440895 0,163175 0,60 

4-5 580,00 11,63 110,00 1,15 1,02 0,0001729 0,1022876 1,189094 -13,82 

2-5 460,00 8,00 110,00 1,13 1,02 0,0001729 0,0811247 0,648997 -5,19 

 
 

ɫɭɦɦɚ: 0,140 -0,800 

 

Ɍɚɛɥɢɰɚ 1.6 – ɂɫɩɪɚɜɥɟɧɢɟ 1 

 

Ɍɚɛɥɢɰɚ 1.7 – ɂɫɩɪɚɜɥɟɧɢɟ 2 

№ɤɨɥɶɰɚ №ɭɱɚɫɬɤɚ q, ɥ/ɫ 
q ɫɦ, 

ɥ/ɫ 
q, ɥ/ɫ S·q h 

1 

1-2 0,73  96,969 0,024824 2,41 

2-5 0,73 -3,63 5,1 0,411708 2,10 

5-6 -0,73  34,195 0,166419 -5,69 

6-1 -0,73  54,27 0,052265 -2,84 

    0,655215 -4,02 

2 

2-3 3,63  71,243 0,054857 3,91 

3-4 3,63  7,331 0,32322 2,37 

4-5 -3,63  7,995 0,81779 -6,54 

2-5 -3,63 0,73 5,1 0,413736 -2,11 

    1,609603 -2,37 

№ɤɨɥɶɰɚ №ɭɱɚɫɬɤɚ q, ɥ/ɫ 
q ɫɦ, 

ɥ/ɫ 
q, ɥ/ɫ S·q h 

1 

1-2 3,07  100,04 0,02561 2,56 

2-5 3,07 -0,74 7,43 0,59980 4,46 

5-6 -3,07  31,13 0,15148 -4,71 

6-1 -3,07  51,20 0,04931 -2,52 
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Ɍɚɛɥɢɰɚ 1.8 – ɂɫɩɪɚɜɥɟɧɢɟ 3 

 

Ɍɚɛɥɢɰɚ 1.9 – ɂɫɩɪɚɜɥɟɧɢɟ 4  

    0,83 -0,22 

2 

2-3      

3-4 0,74  71,98 0,0554269 3,99 

4-5 0,74  8,07 0,3558464 2,87 

2-5 -0,74  7,26 0,7420968 -5,38 

 -0,74 3,07 7,43 0,6027564 -4,48 

№ɤɨɥɶɰɚ №ɭɱɚɫɬɤɚ q, ɥ/ɫ 
q ɫɦ, 

ɥ/ɫ 
q, ɥ/ɫ S·q h 

1 

1-2 3,07  100,04 0,02561 2,56 

2-5 3,07 -0,74 7,43 0,59980 4,46 

5-6 -3,07  31,13 0,15148 -4,71 

6-1 -3,07  51,20 0,04931 -2,52 

    0,83 -0,22 

2 

2-3 0,74  71,98 0,0554269 3,99 

3-4 0,74  8,07 0,3558464 2,87 

4-5 -0,74  7,26 0,7420968 -5,38 

2-5 -0,74 3,07 7,43 0,6027564 -4,48 

    1,7561265 -3,00 

№ɤɨɥɶɰɚ №ɭɱɚɫɬɤɚ q, ɥ/ɫ 
q ɫɦ, 

ɥ/ɫ 
q, ɥ/ɫ S·q h 

1 

1-2 0,13  100,17 0,025643 2,57 

2-5 0,13 -0,85 6,71 0,541678 3,63 

5-6 -0,13  31,00 0,151 -4,68 

6-1 -0,13  51,07 0,049183 -2,51 

    0,767349 -0,98 

2 

2-3 0,85  72,84 0,056085 4,09 

3-4 0,85  8,92 0,393322 3,51 

4-5 -0,85  6,41 0,655152 -4,20 

2-5 -0,85 0,13 6,71 0,544347 -3,65 
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Ɍɚɛɥɢɰɚ 1.10 – ɂɫɩɪɚɜɥɟɧɢɟ 5 

 

Ɍɚɛɥɢɰɚ 1.11 – ɂɫɩɪɚɜɥɟɧɢɟ 6 

 

Ɍɚɛɥɢɰɚ 1.12 – ɂɫɩɪɚɜɥɟɧɢɟ 7 

    1,648906 -0,25 

№ɤɨɥɶɰɚ №ɭɱɚɫɬɤɚ q, ɥ/ɫ 
q ɫɦ, 

ɥ/ɫ 
q, ɥ/ɫ S·q h 

1 

1-2 0,64  100,81 0,0258071 2,601588 

2-5 0,64 -0,08 7,27 0,5868854 4,266657 

5-6 -0,64  30,36 0,1477302 -4,48435 

6-1 -0,64  50,43 0,0485666 -2,44921 

    0,8089893 -0,06532 

2 

2-3 0,08  72,92 0,0561463 4,09404 

3-4 0,08  9,00 0,3968496 3,572043 

4-5 -0,08  6,33 0,6469693 -4,09208 

2-5 -0,08 0,64 7,27 0,5897764 -4,28767 

    1,6897417 -0,71367 

№ɤɨɥɶɰɚ №ɭɱɚɫɬɤɚ q, ɥ/ɫ 
q ɫɦ, 

ɥ/ɫ 
q, ɥ/ɫ S·q h 

1 

1-2 0,07  100,88 0,025825 2,605203 

2-5 0,07 -0,71 6,63 0,53522 3,548509 

5-6 -0,07  30,29 0,14739 -4,46369 

6-1 -0,07  50,36 0,048499 -2,44242 

    0,756934 -0,7524 

2 

2-3 0,71  73,63 0,056693 4,174155 

3-4 0,71  9,71 0,428153 4,157795 

4-5 -0,71  5,62 0,574345 -3,22495 

2-5 -0,71 0,07 6,63 0,537857 -3,56599 

    1,597048 1,541013 
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1.8 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɞɨɜɨɞɨɜ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɞɨɜɨɞɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɜɨɞɨɪɚɡɛɨɪɟ 

ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 1.14. 

Ɍɚɛɥɢɰɚ 1.14 – Ɋɚɫɱёɬ ɜɨɞɨɜɨɞɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɜɨɞɨɪɚɡɛɨɪɟ  

№ 

ɤɨɥɶɰ

ɚ 

Ⱦɥɢɧɚ 

ɭɱɚɫɬɤ

ɚ 

ℓ, ɦ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɞɵ 

q, 

ɥ/ɫ 

d, 

ɦɦ 

, 

ɦ/ɫ 
 S0 

S = S0 · 

· ℓ 
S · q 

h = S 

· q2 

ɇɋ2-1 390 151,24 200 1,13 1 1,699*10-9 2,761*10-6 2,83*10-3 2,9 

 

№ɤɨɥɶɰɚ №ɭɱɚɫɬɤɚ q, ɥ/ɫ 
q ɫɦ, 

ɥ/ɫ 
q, ɥ/ɫ S·q h 

1 

1-2 0,497  101,38 0,025952 2,250936 

2-5 0,497 0,48 7,61 0,61409 4,54385 

5-6 -0,497  29,79 0,144971 -4,31839 

6-1 -0,497  49,86 0,048021 -2,39445 

    0,833034 -0,38 

2 

2-3 -0,48  73,15 0,056323 4,289908 

3-4 -0,48  9,23 0,40699 3,846926 

4-5 0,48  6,10 0,623443 -3,79989 

2-5 0,48 0,497 7,61 0,617115 -4,6944 

    1,703872 -0,41 
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 2 ɊȺɋɑȿɌ ɋɄȼȺɀɂɇ 

2.1 Ɍɢɩ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ 

ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɞɨɛɵɜɚɸɬ ɫɩɟɰɢɚɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ – 
ɜɨɞɨɡɚɛɨɪɚɦɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ ɡɚɥɟɝɚɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɢɯ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɬɪɟɛɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɬɟɱɟɧɢɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɨɤɚ, 
ɚ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɢ ɜ ɩɟɪɫɩɟɤɬɢɜɟ. 

ɏɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɢɦɟɟɬ ɩɪɢɨɪɢɬɟɬ ɩɟɪɟɞ ɞɪɭɝɢɦɢ 
ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ ɩɪɟɫɧɵɯ 
ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɢ ɢɯ ɥɭɱɲɟɣ ɡɚɳɢɳɟɧɧɨɫɬɶɸ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ. 

ɍɫɬɪɨɣɫɬɜɚ ɜɨɞɨɡɚɛɨɪɧɵɯ ɭɡɥɨɜ ɢ ɫɨɫɬɚɜ ɢɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɭɫɥɨɜɢɹɦɢ ɡɚɥɟɝɚɧɢɹ, ɦɨɳɧɨɫɬɶɸ, ɜɨɞɨɨɛɢɥɶɧɨɫɬɶɸ, ɝɥɭɛɢɧɨɣ ɢ 
ɝɟɨɥɨɝɢɱɟɫɤɢɦ ɫɬɪɨɟɧɢɟɦ ɜɨɞɨɧɨɫɧɵɯ ɝɨɪɢɡɨɧɬɨɜ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɩɨɞɡɟɦɧɨɝɨ ɩɨɬɨɤɚ (ɧɚɩɨɪɨɦ, ɫɤɨɪɨɫɬɶɸ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɞɜɢɠɟɧɢɹ, ɫɜɹɡɶɸ ɫ ɞɪɭɝɢɦɢ ɜɨɞɨɧɨɫɧɵɦɢ ɦɚɫɫɢɜɚɦɢ, ɩɥɚɫɬɚɦɢ ɢ 
ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɜɨɞɚɦɢ), ɫɚɧɢɬɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɬɟɪɪɢɬɨɪɢɢ, ɧɚɦɟɱɟɧɧɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. 

ɉɪɢɬɨɤ ɜɨɞɵ ɤ ɫɤɜɚɠɢɧɟ (ɞɟɛɢɬ), ɦ3/ɫɭɬ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

                                      (2.1) 

ɝɞɟ Кɮ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ, ɦ/ɫɭɬ, ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ (ɬɚɛɥ.6.5 

[3]);  

m – ɦɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɦ; 

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

R ɢ r - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɞɢɭɫ ɜɥɢɹɧɢɹ ɞɟɩɪɟɫɫɢɨɧɧɨɣ ɜɨɪɨɧɤɢ ɢ 

ɪɚɞɢɭɫ ɫɤɜɚɠɢɧɵ, ɦ. (r = Dɧ/2+ 0,5= 25+0,5=0,75 (ɦ)) 

S ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɪɚɡɦɟɪɟ 10-15% ɨɬ m. 

R ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥ. 6.5. [3], r ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɞɢɚɦɟɬɪɭ 

ɩɨɝɪɭɠɧɨɝɨ ɧɚɫɨɫɚ. ɇɚɫɨɫ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ 

ɩɨɬɪɟɛɥɹɟɦɨɣ ɜɨɞɵ. Ⱦɥɹ ɩɨɞɛɨɪɚ ɧɚɫɨɫɚ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɛɥ. 6.9 

[3].  

Ⱦɢɚɦɟɬɪ ɮɢɥɶɬɪɚ, ɦ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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                                                            (2.2) 

ɝɞɟ Qɦɚɯ – ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɦ3/ɫɭɬ; lɮ - ɞɥɢɧɚ ɪɚɛɨɱɟɣ ɜɨɞɨɩɪɢɟɦɧɨɣ ɱɚɫɬɢ 

ɮɢɥɶɬɪɚ, ɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɩɥɚɫɬɚɯ ɫ ɦɨɳɧɨɫɬɶɸ ɦɟɧɟɟ 10 ɦ – ɧɚ 1 – 2 ɦ 

ɦɟɧɶɲɟ ɦɨɳɧɨɫɬɢ ɩɥɚɫɬɚ, ɜ ɩɥɚɫɬɚɯ ɫ ɦɨɳɧɨɫɬɶɸ ɛɨɥɟɟ 10 ɦ - ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

                                                    (2.3) 

Vɮ - ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ, ɦ3/ɫɭɬ. Ⱦɥɹ ɞɵɪɱɚɬɵɯ, ɳɟɥɟɜɵɯ, ɩɪɨɜɨɥɨɱɧɵɯ ɢ 

ɫɟɬɱɚɬɵɯ ɮɢɥɶɬɪɨɜ Vɮ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

                                                 (2.4) 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ ɨ ɬɨɦ, ɨɛɟɫɩɟɱɢɬ ɥɢ ɫɤɜɚɠɢɧɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ, 

ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɞɟɛɢɬ ɫɤɜɚɠɢɧɵ ɫ ɩɨɞɚɱɟɣ ɧɚɫɨɫɚ. 

ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɫɤɜɚɠɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɯɟɦɭ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 

ɪɚɡɦɟɪɨɜ ɷɥɟɦɟɧɬɨɜ ɜɨɞɨɡɚɛɨɪɧɨɣ ɫɤɜɚɠɢɧɵ ɩɨɥɶɡɭɹɫɶ ɬɚɛɥ. 6.6 [3]. 

Ⱦɢɚɦɟɬɪ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɨɛɫɚɞɧɵɯ ɬɪɭɛ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ  

                                                                        (2.5) 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɚɩɪɚɜɥɹɸɳɟɣ ɬɪɭɛɵ ɪɚɜɟɧ 

                                                                        (2.6) 
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Ɍɚɛɥɢɰɚ2.1 – Ɍɢɩ ɮɢɥɶɬɪɚ ɜ ɨɛɥɚɫɬɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ 

Ɍɢɩ ɮɢɥɶɬɪɚ Ɇɚɬɟɪɢɚɥɵ ɞɥɹ 
ɢɡɝɨɬɨɜɥɟɧɢɹ 

Ɉɫɨɛɟɧɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɰɢɢ 

Ɉɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ 

ɬɪɭɛɱɚɬɵɟ ɫ 
ɤɪɭɝɥɨɣ ɢ 
ɳɟɥɟɜɨɣ 
ɩɟɪɮɨɪɚɰɢɟɣ 

Ɍɪɭɛɵ 
ɦɟɬɚɥɥɢɱɟɫɤɢɟ, 
ɩɥɚɫɬɦɚɫɫɨɜɵɟ, 
ɤɟɪɚɦɢɱɟɫɤɢɟ, 
ɚɫɛɟɫɬɨɰɟɦɟɧɬɧɵɟ, 
ɮɚɧɟɪɧɵɟ 

ɋɤɜɚɠɧɨɫɬɶ 
ɬɪɭɛɱɚɬɨɝɨ ɤɚɪɤɚɫɚ 
ɮɢɥɶɬɪɚ 20....25%. 
Ⱦɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɣ 
ɢ ɲɢɪɢɧɚ ɳɟɥɟɣ 
ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɪɚɡɦɟɪɨɦ 
ɩɪɟɨɛɥɚɞɚɸɳɢɯ 
ɮɪɚɤɰɢɣ ɩɨɪɨɞɵ 
ɢɥɢ ɨɛɫɵɩɤɢ 

ȼɨ ɜɫɟɯ ɜɢɞɚɯ 
ɜɨɞɨɧɨɫɧɵɯ ɩɨɪɨɞ 
ɩɪɢ ɜɫɟɯ ɝɥɭɛɢɧɚɯ 
ɫɤɜɚɠɢɧ 

 

2.2 Ƚɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɤɜɚɠɢɧ 

Ƚɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɢɡɜɨɞɹɬ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɡɚɤɨɧɨɜ ɞɜɢɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫ ɭɱɟɬɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɫɨɫɬɨɹɧɢɹ ɩɨɞɡɟɦɧɨɝɨ ɩɨɬɨɤɚ (ɧɚɩɨɪɧɵɣ ɢ ɛɟɡɧɚɩɨɪɧɵɣ), ɩɪɢ ɬɨɣ ɢɥɢ 
ɢɧɨɣ ɫɬɟɩɟɧɢ ɫɯɟɦɚɬɢɡɚɰɢɢ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ. 

Ɉɛɵɱɧɨ ɞɥɹ ɪɚɫɱɟɬɨɜ ɜɵɞɟɥɹɸɬ ɬɪɢ ɨɫɧɨɜɧɵɟ ɫɯɟɦɵ ɜɨɞɨɧɨɫɧɵɯ 
ɩɥɚɫɬɨɜ: ɧɟɨɝɪɚɧɢɱɟɧɧɵɟ ɩɨ ɩɥɨɳɚɞɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɢ 
ɫɥɨɢɫɬɵɟ ɝɨɪɢɡɨɧɬɵ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɚɪɬɟɡɢɚɧɫɤɢɟ ɛɚɫɫɟɣɧɵ; 
ɩɨɥɭɨɝɪɚɧɢɱɟɧɧɵɟ ɩɥɚɫɬɵ ɢ ɩɥɚɫɬɵ – ɩɨɥɨɫɵ – ɞɨɥɢɧɵ ɪɟɤ; ɨɝɪɚɧɢɱɟɧɧɵɟ ɩɨ 
ɩɥɨɳɚɞɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɫɬɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɱɢɬɵɜɚɸɬ ɬɚɤɠɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɨɞɨɩɪɢɟɦɧɨɣ ɱɚɫɬɢ ɫɤɜɚɠɢɧɵ ɜ ɩɥɚɫɬɟ, ɧɚɦɟɱɟɧɧɨɦ ɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ: ɜɨɞɨɩɪɢɟɦɧɚɹ ɱɚɫɬɶ ɜɫɤɪɵɜɚɟɬ ɩɥɚɫɬ ɧɚ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ( 
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ɫɨɜɟɪɲɟɧɧɚɹ ɫɤɜɚɠɢɧɚ) ɢɥɢ ɧɟ ɧɚ ɩɨɥɧɭɸ (ɧɟɫɨɜɟɪɲɟɧɧɚɹ ɫɤɜɚɠɢɧɚ). 

ɪɢɫ 2.1 ɋɯɟɦɚ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜ ɨɞɢɧɨɱɧɨɣ ɫɤɚɠɢɧɟ 

ȼ ɤɚɠɞɨɣ ɨɞɢɧɨɱɧɨ ɪɚɛɨɬɚɸɳɟɣ ɫɤɜɚɠɢɧɟ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɧɚɩɨɪɧɨɦ 
ɩɥɚɫɬɟ ɦɨɳɧɨɫɬɶɸ Ɇ, ɱɟɪɟɡ ɥɸɛɭɸ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɥɚɫɬɚ, 
ɨɱɟɪɱɟɧɧɭɸ ɜɨɤɪɭɝ ɫɤɜɚɠɢɧɵ ɪɚɞɢɭɫɨɦ r, ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɮɢɥɶɬɪɚɰɢɢ 
ɩɨɪɨɞ ɩɥɚɫɬɚ k ɢ ɞɢɚɦɟɬɪɟ ɮɢɥɶɬɪɚ ɫɤɜɚɠɢɧɵ  ɜ ɭɫɥɨɜɢɹɯ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ 
ɞɜɢɠɟɧɢɹ ɪɚɫɯɨɞ ɜɨɞɵ ɛɭɞɟɬ ɨɞɢɧɚɤɨɜɵɦ: 

                                                        (2.7) 

ɝɞɟ  - ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɩɨɬɨɤɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ r ɨɬ ɨɫɢ 
ɫɤɜɚɠɢɧɵ,  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɷɬɨɝɨ ɭɪɚɜɧɟɧɢɹ ɩɨɥɭɱɚɟɦ ɢɡɜɟɫɬɧɨɟ 
ɜɵɪɚɠɟɧɢɟ Ⱦɸɩɸɢ, ɫɜɹɡɵɜɚɸɳɟɟ ɩɚɪɚɦɟɬɪɵ ɫɤɜɚɠɢɧɵ ɢ ɟɟ ɞɟɛɢɬ ɫ 
ɩɨɧɢɠɟɧɢɟɦ ɭɪɨɜɧɹ s ɜ ɫɤɜɚɠɢɧɟ: 

                                       (2.8) 

Ⱥ ɬɚɤɠɟ ɭɪɚɜɧɟɧɢɟ ɤɪɢɜɨɣ ɧɚɩɨɪɨɜ (ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ): 

ln =147.3ɦ                      (2.9) 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ: 

=3ɫɤɜɚɠɢɧɵ + 1ɪɟɡɟɪɜɧɚɹ + 1ɩɪɨɟɤɬɢɪɭɟɦɚɹ   
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2.3 Ƚɪɭɩɩɨɜɵɟ ɜɨɞɨɡɚɛɨɪɵ 

Ⱦɥɹ ɡɚɛɨɪɚ ɢɡ ɩɨɞɡɟɦɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ ɩɪɢɦɟɧɹɸɬ 
ɝɪɭɩɩɨɜɵɟ ɜɨɞɨɡɚɛɨɪɵ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɤɜɚɠɢɧ. Ʉɨɝɞɚ ɫɤɜɚɠɢɧɵ ɬɚɤɢɯ 
ɜɨɞɨɡɚɛɨɪɨɜ ɡɚɛɢɪɚɸɬ ɜɨɞɭ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɜɨɞɨɧɨɫɧɨɝɨ 
ɩɥɚɫɬɚ ɢ ɪɚɫɩɨɥɨɠɟɧɵ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɦɟɧɶɲɟɦ ɫɭɦɦɵ ɢɯ 
ɪɚɞɢɭɫɨɜ ɜɥɢɹɧɢɹ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɫɧɢɠɚɟɬɫɹ. ȿɫɥɢ 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ ɩɪɟɜɵɲɚɟɬ ɫɭɦɦɭ ɢɯ ɪɚɞɢɭɫɨɜ ɜɥɢɹɧɢɹ, ɨɧɢ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɚɤ ɧɟɡɚɜɢɫɢɦɵɟ ɨɞɢɧɨɱɧɵɟ ɫɤɜɚɠɢɧɵ. 

ȼɟɥɢɱɢɧɚ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɨɜ ɢɥɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɩɪɢ ɜɡɚɢɦɧɨɦ 
ɜɥɢɹɧɢɢ ɪɚɛɨɬɚɸɳɢɯ ɫɤɜɚɠɢɧ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɩɪɢɱɢɧ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬ 
ɤɨɥɢɱɟɫɬɜɚ ɡɚɛɢɪɚɟɦɨɣ ɜɨɞɵ, ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɤɜɚɠɢɧɚɦɢ, ɦɨɳɧɨɫɬɢ, 
ɜɨɞɨɨɛɢɥɶɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɩɢɬɚɧɢɹ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɜɡɚɢɦɧɨɝɨ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɤɜɚɠɢɧ ɢ ɦɟɫɬɧɨɫɬɢ ɢ.ɬ.ɩ. 

ɋɬɟɩɟɧɶ ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɨɛɵɱɧɨ ɭɱɢɬɵɜɚɸɬ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɜɥɢɹɧɢɹ ȕ=  , ɝɞɟ -ɞɟɛɢɬ ɫɤɜɚɠɢɧɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ; - ɬɨ ɠɟ, ɩɪɢ ɧɚɥɢɱɢɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɬɨɣ ɠɟ ɜɟɥɢɱɢɧɟ 
ɩɨɧɢɠɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɜ ɫɤɜɚɠɢɧɟ.

ɪɢɫ 2.2 ȼɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɫɤɜɚɠɢɧ 

ɉɨɫɤɨɥɶɤɭ ɪɚɫɯɨɞɵ ɧɚɩɨɪɧɵɯ ɫɤɜɚɠɢɧ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɢɡɦɟɧɟɧɢɸ s, 
ɬɨ ɫ ɭɱɟɬɨɦ ɫɪɟɡɤɢ ɛɭɞɟɦ ɢɦɟɬɶ 

     
                                                                                  (2.10) 
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                                                                                  (2.11) 

ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɢ ɞɟɣɫɬɜɢɢ ɰɟɥɨɣ ɝɪɭɩɩɵ n ɫɤɜɚɠɢɧ ɢɫɬɢɧɧɚɹ ɫɪɟɡɤɚ 
ɢ ɪɚɫɯɨɞ i-ɣ ɫɤɜɚɠɢɧɵ ɛɭɞɭɬ ɜɵɪɚɠɚɬɶɫɹ ɜ ɜɢɞɟ 

)  (2.12) 

ɝɞɟ - ɫɪɟɡɤɚ ɜ i-ɣ ɫɤɜɚɠɢɧɟ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ j-ɣ ɫɤɜɚɠɢɧɵ, ɧɚɯɨɞɹɳɟɣɫɹ ɨɬ ɧɟɟ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 

ȼɟɥɢɱɢɧɚ ɷɬɨɣ ɫɪɟɡɤɢ ɩɪɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ  ɜɨɡɞɟɣɫɬɜɭɸɳɟɣ 
ɫɤɜɚɠɢɧɵ ɫ ɪɚɞɢɭɫɨɦ ɜɥɢɹɧɢɹ  ɛɭɞɟɬ 

                                           (2.13) 

ɉɪɢɬɨɤ ɜɨɞɵ ɜ ɫɤɜɚɠɢɧɚɯ ɝɪɭɩɩɨɜɵɯ ɜɨɞɨɡɚɛɨɪɨɜ ɜ ɧɚɩɨɪɧɵɯ ɢ 
ɛɟɡɧɚɩɨɪɧɵɯ ɩɥɚɫɬɚɯ ɨɛɵɱɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 

                                     (2.14) 

                  (2.15) 

ɝɞɟ  - ɛɟɡɪɚɡɦɟɪɧɨɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɤɜɚɠɢɧɵ, ɡɚɜɢɫɹɳɟɟ 
ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɯɚɪɚɤɬɟɪɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɧɟɦ ɫɤɜɚɠɢɧ 
ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ. 

Ⱦɥɹ ɥɢɧɟɣɧɨɝɨ ɪɹɞɚ ɫɤɜɚɠɢɧ ɪɚɞɢɭɫɨɦ , ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 
ɧɟɨɝɪɚɧɢɱɟɧɧɨɦ ɩɥɚɫɬɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ  ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ 
ɨɫɧɨɜɧɨɦɭ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɬɨɤɚ, 

                              (2.16) 
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3 ɊȺɋɑȿɌ ɂ ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɇȺɋɈɋɇɕɏ ɋɌȺɇɐɂɃ 

3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ Ɋɑȼ 

Ɋɚɫɱɟɬ ɟɦɤɨɫɬɢ ɛɚɤɚ Ɋɑȼ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 1.3. 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɚɫɱɟɬ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ 

ɑɚɫɵ 

ɫɭɬɨɤ 

ɉɨɞɚɱɚ ɜɨɞɵ 

ɇɋ-I  

ɩɨɞɴɟɦɚ, % 

ɉɨɞɚɱɚ ɜɨɞɵ 

ɇɋ-II  

ɩɨɞɴɟɦɚ, % 

ɉɨɫɬɭɩɥɟɧɢɟ 

ɜɨɞɵ ɜ Ɋɑȼ, 

% 

Ɋɚɫɯɨɞ ɜɨɞɵ 

ɢɡ Ɋɑȼ, % 

Ɉɫɬɚɬɨɤ ɜɨɞɵ 

ɜ Ɋɑȼ, % 

1 2 3 4 5 6 

0–1 4,16 1,5  -2,66 9,98 

1–2 4,16 1,5  -2,66 7,32 

2–3 4,16 1,5  -2,66 4,66 

3–4 4,16 1,5  -2,66 2 

4–5 4,16 2,5  -1,66 0,34 

5–6 4,17 3,5  -0,67 -0,33 

6–7 4,17 4,5 0,33  0 

7–8 4,17 5,5 1,33  1,33 

8–9 4,17 6,25 2,08  3,41 

9–10 4,17 6,25 2,08  5,49 

10–11 4,17 6,25 2,08  7,57 

11–12 4,17 6,25 2,08  9,65 

12–13 4,17 5 0,83  10,48 

13–14 4,17 5 0,83  11,31 

14–15 4,17 5,5 1,33  12,64 

15–16 4,17 6 1,83  14,47 

16–17 4,17 6 1,83  16,3 

17–18 4,17 5,5 1,33  17,63 

18–19 4,17 5 0,83  18,46 

19–20 4,17 4,5 0,33  18,79 

20–21 4,17 4  -0,17 18,62 

21–22 4,16 3  -1,16 17,46 

22–23 4,16 2  -2,16 15,3 
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23–24 4,16 1,5  -2,66 12,64 

ɂɬɨɝɨ 100 100 19,12 -19,12  

 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ, WɊɑȼ, ɦ3, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 

 ,                       (3.1) 

ɝɞɟ Wɪɟɝ – ɪɟɝɭɥɢɪɭɸɳɢɣ ɨɛɴɟɦ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ;  

Wɩɨɠ – ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɡɚɩɚɫ ɜɨɞɵ ɧɚ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ 540 ɦ3;  

Wɫɨɛ.ɧ– ɨɛɴɟɦ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ. 

Ɉɛɴɟɦ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɫɨɫɬɚɜɥɹɟɬ 18,79% ɫɭɬɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ ɜɨɞɵ: 

28,2300
100

07,1224279,18 ɪɟɝW  ɦ3                        (3.2) 

Ɉɛɴɟɦ ɪɟɝɭɥɢɪɭɸɳɟɣ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ Qɫɭɬ.ɦɚɤɫ: 

54,56723,709408,008,0 ..  ɦɚɤɫɫɭɬɧɫɨɛ QW  ɦ3       (3.3) 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ:  
3ɦ8,340754,56754028,2300 ɊЧȼW                                         (3.4) 

ɉɪɢɧɢɦɚɸ 2 ɪɟɡɟɪɜɭɚɪɚ  ɨɛɴɟɦɨɦ ɩɨ 1728 ɦ3 . Ɋɚɡɦɟɪɵ ɬɢɩɨɜɨɝɨ 

ɪɟɡɟɪɜɭɚɪɚ – 15×24×4,8 ɦ. 

 

3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ Ɋɑȼ 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɵ ɩɪɢɧɢɦɚɸ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɪɟɡɟɪɜɭɚɪɵ. ɉɨɥɧɵɣ ɨɛɴɟɦ Ɋɑȼ ɫɨɫɬɚɜɥɹɟɬ WɊ = 3407,8 ɦ3.  

ɑɢɫɥɨ ɪɟɡɟɪɜɭɚɪɨɜ Nɪ ɜɵɛɢɪɚɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ  

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

ɨɛɴɟɦɨɦ WɊ = 1728 ɦ3 ɤɚɠɞɵɣ. Ɋɚɡɦɟɪɵ ɪɟɡɟɪɜɭɚɪɚ ɨɩɪɟɞɟɥɹɸɬ ɢɫɯɨɞɹ ɢɡ 

ɪɚɡɦɟɪɨɜ ɫɛɨɪɧɵɯ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɜɨɞɫɤɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ.  

ɩɨɠɧɫɨɛɪɟɝɊЧȼ WWWW  .
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ɉɪɢɧɢɦɚɟɦ ɪɟɡɟɪɜɭɚɪ   ɞɥɢɧɨɣ  L = 24 ɦ,   ɲɢɪɢɧɨɣ   B = 15 ɦ   ɢ   ɜɵɫɨɬɨɣ 

H = 4,8 ɦ.  

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɥɨɹ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ ɢ ɫɥɨɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 

ɡɚɩɚɫɚ ɜɨɞɵ ɫɨɫɬɚɜɢɬ: 

ɦFNWh P 7,43602/8,3407/max 
    (3.5) 

ɦFNWh Pɉɉ 75,03602/540/       (3.6) 

ɝɞɟ Wɩ - ɧɟɩɪɢɤɨɫɧɨɜɟɧɧɵɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɨɛɴɟɦ, ɦ3; 

W- ɩɨɥɧɵɣ ɨɛɴɟɦ Ɋɑȼ, ɦ3; 

N – ɤɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ; 

Fɪ – ɩɥɨɳɚɞɶ ɨɞɧɨɝɨ Ɋɑȼ. 

 Ɂɚɝɥɭɛɥɟɧɢɟ ɪɟɡɟɪɜɭɚɪɚ ɡɚɞɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɜɵɟɦɤɢ 

ɝɪɭɧɬɚ ɤɨɬɥɨɜɚɧɚ ɩɨɞ ɫɨɨɪɭɠɟɧɢɟ, ɪɚɜɧɨɟ ɩɨɥɨɜɢɧɟ ɜɵɫɨɬɵ ɇɊ. 

ɉɨ ɜɵɱɢɫɥɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ɫɥɨɹ 

ɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ: 

ɦhZZ ɉȾɉ 35,12275,06,121 
     (3.7) 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɡɟɪɜɭɚɪɟ: 
 

ɦhZZ Ⱦp 3,1267,46,121maxmax. 
    (3.8) 

ɇɚɣɞɟɧɧɵɟ ɨɬɦɟɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.1 
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Ɋɢɫɭɧɨɤ 3.1 – ɋɯɟɦɚ Ɋɑȼ 

 

3.3 ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ II ɩɨɞɴɟɦɚ 

ɇɚɫɨɫɚɦɢ ɷɬɨɣ ɫɬɚɧɰɢɢ ɩɨɞɚɟɬɫɹ ɨɱɢɳɟɧɧɚɹ ɜɨɞɚ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ 

ɱɢɫɬɨɣ ɜɨɞɵ (Ɋɑȼ) ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɩɨɬɪɟɛɢɬɟɥɸ. ɉɨɷɬɨɦɭ ɩɨɞɚɱɭ 

ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ II  ɩɨɞɴɟɦɚ ɨɩɪɟɞɟɥɹɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɠɢɦɚ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ. 

ɇɚɩɨɪ ɧɚɫɨɫɨɜ ɫɬɚɧɰɢɢ II  ɩɨɞɴɟɦɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɪɚɫɱɟɬɚ 

ɫɟɬɢ. ɇɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɬɪɟɛɭɟɦɨɝɨ ɫɜɨɛɨɞɧɨɝɨ ɧɚɩɨɪɚ ɜ ɫɟɬɢ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ 

ɧɚɩɨɪɚ ɜ ɫɟɬɢ ɢ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ. 

 

3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɧɚɩɨɪɚ ɧɚɫɨɫɨɜ 

ɇɚɫɨɫɵ – ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɦɚɲɢɧɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɧɢɹ 

ɠɢɞɤɨɫɬɟɣ. ɉɪɟɨɛɪɚɡɭɹ ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ  ɞɜɢɠɭɳɟɣɫɹ ɠɢɞɤɨɫɬɢ, 

ɧɚɫɨɫɵ ɩɨɞɧɢɦɚɸɬ ɠɢɞɤɨɫɬɶ ɧɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɜɵɫɨɬɭ, ɩɟɪɟɦɟɳɚɸɬ ɟɟ ɧɚ 
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ɧɟɨɛɯɨɞɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢɥɢ ɡɚɫɬɚɜɥɹɸɬ  

ɰɢɪɤɭɥɢɪɨɜɚɬɶ  ɜ ɤɚɤɨɣ-ɥɢɛɨ ɡɚɦɤɧɭɬɨɣ ɫɢɫɬɟɦɟ. 

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɜɫɚɫɵɜɚɸɳɢɯ ɢ ɧɚɩɨɪɧɵɯ ɥɢɧɢɣ ɨɩɪɟɞɟɥɢɥɢ ɢɡ 

ɭɫɥɨɜɢɹ ɨɞɢɧɚɤɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɞɚɜɚɟɦɨɣ ɜɨɞɵ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ: 

          – ɞɥɹ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

Qɪ.ɜɫ = Qɧɫ/3600(nɜɫ – 1) ɦ3/ɫ ;                                                                   (3.9) 

     Qɪ.ɜɫ= 544,94/3600·1 = 0,15 ɦ3/ɫ.     

          – ɞɥɹ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

Qɪ.ɧ = Qɧɫ/3600·nɧ ɦ3/ɫ ;                                                                             (3.10) 

         Qɪ.ɧ= 544,94/3600·2 = 0,075 ɦ3/ɫ.                      

ɝɞɟ nɜɫ ɢ nɧ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɱɢɫɥɨ ɜɫɚɫɵɜɚɸɳɢɯ ɢ ɧɚɩɨɪɧɵɯ ɥɢɧɢɣ. 

          Ʉɨɥɢɱɟɫɬɜɨ ɧɚɩɨɪɧɵɯ ɜɨɞɨɜɨɞɨɜ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɬɟɝɨɪɢɢ 

ɧɚɞɟɠɧɨɫɬɢ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɋɇɢɉɭ ɫ ɭɱёɬɨɦ ɫɧɢɠɟɧɢɹ ɢɥɢ 

ɩɪɟɤɪɚɳɟɧɢɹ ɩɨɞɚɱɢ ɜɨɞɵ ɩɨɬɪɟɛɢɬɟɥɸ ɜ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ, ɬ.ɟ. ɧɚ ɩɪɨɩɭɫɤ 

ɜɨɞɵ ɩɨ ɨɫɬɚɜɲɢɦɫɹ ɜ ɪɚɛɨɬɟ ɜɨɞɨɜɨɞɚɦ. ɍɬɨɱɧɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɨɜɨɞɨɜ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬёɦ ɪɚɫɱёɬɨɜ ɧɚ ɩɪɨɩɭɫɤ ɬɪɟɛɭɟɦɨɝɨ ɪɚɫɯɨɞɚ, ɧɨ ɜ ɥɸɛɨɦ 

ɫɥɭɱɚɟ ɱɢɫɥɨ ɧɚɩɨɪɧɵɯ ɜɨɞɨɜɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ (nɧ = 2). 

 ɑɢɫɥɨ ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ nɜɫ. ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɱɢɫɥɭ ɪɚɛɨɱɢɯ 

ɧɚɫɨɫɨɜ. Ⱦɥɹ ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ 

ɫɬɚɥɶɧɵɟ ɬɪɭɛɵ. 

– ɞɢɚɦɟɬɪ ɞɥɹ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

Dɜɫ = [(4Qɪ.ɜɫ)/(πυɜɫ)]1/2                                                                                                                        (3.11) 

          Dɜɫ=[(4·0,15)/(3,14·1)]1/2 =0,37ɦ,                            

 – ɞɢɚɦɟɬɪ ɞɥɹ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

Dɧ = [(4Qɪ.ɧ)/(πυɧ)1/2= [(4·0,15)/(3,14·2)]1/2=0,185ɦ,                             (3.12) 

ɝɞɟ υɜɫ  ɢ  υɧ – ɫɤɨɪɨɫɬɢ  ɞɜɢɠɟɧɢɹ  ɜɨɞɵ  ɜ  ɬɪɭɛɨɩɪɨɜɨɞɚɯ  ɧɚɫɨɫɧɵɯ  

ɫɬɚɧɰɢɣ, ɦ/ɫ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ  ɫɤɨɪɨɫɬɟɣ ɧɚ ɜɫɚɫɵɜɚɸɳɢɯ ɢ 

ɧɚɩɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɩɪɢɧɹɥɢ ɪɚɜɧɵɦɢ: υɜɫ = 1,0 ɦ/ɫ, υɧ = 2,0 ɦ/ɫ). 

 ɉɪɢɧɢɦɚɟɦ Dɜɫ=400ɦɦ ɢ Dɧ=200ɦɦ.  
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 ɉɨɥɧɵɣ ɪɚɛɨɱɢɣ ɧɚɩɨɪ ɧɚɫɨɫɚ: 

Hɧ = Hɝ + hw.ɜɫ + hw.ɧ = 4,65+1,5+12,37≈ 8,52ɦ,                                    (3.13) 

ɝɞɟ HȽ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ, ɦ; hw.ɜɫ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ 

ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ; hw.ɧ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɧɚɩɨɪɧɨɦ ɜɨɞɨɜɨɞɟ ɨɬ 

ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɞɨ ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ, ɦ. 

 Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ: 

 HȽ = HZ = 4,65 ɦ,                                                                                    (3.14) 

ɝɞɟ HZ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɭ ɞɢɤɬɭɸɳɟɣ ɬɨɱɤɢ Zɞ.ɬ.ɢ 

ɪɚɫɱɟɬɧɨɝɨ (ɩɨɠɚɪɧɨɝɨ) ɭɪɨɜɧɹ ɜ ɪɟɡɟɪɜɭɚɪɟ ɱɢɫɬɨɣ ɜɨɞɵ Zɉ ɊЧВ ɦ.:  

HZ = -  ɦ,                                                                                       (3.15) 

  HZ =127 – 122,35 =4,65 ɦ.                            

ɉɨɬɟɪɢ ɧɚɩɨɪɚ: 

 - ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 

hw.ɜɫ = S0.ɜɫLɜɫQ2
ɪ.ɜɫ + hk.ɜɫ = 5,514·10-9·30·0,32+1,5 ≈ 1,5ɦ,                   (3.16) 

                                                                                 (3.17) 

Hw.h.ɥ=10,37+2=12,37 ɦ. 

ɝɞɟ hk.ɧ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɤɨɦɦɭɧɢɤɚɰɢɹɯ ɜɧɭɬɪɢ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɧɚ 

ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ, ɦ; ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ hk.ɧ = 2,0 ɦ; 

hw.ɭɱ– ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɭɱɚɫɬɤɚɯ ɞɨ ɞɢɤɬɭɸɳɟɣ ɬɨɱɤɢ, ɦ: 

hw.y.=  2,25+4,28+3,84=10,37 ɦ.                                                                (3.18) 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɧɚɫɨɫɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

, ɦ           (3.19) 

ɇɩ= 8,52+42 = 50,52 ɦ 

ɝɞɟ  – ɬɪɟɛɭɟɦɵɣ ɫɜɨɛɨɞɧɵɣ ɧɚɩɨɪ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɜ ɞɢɤɬɭɸɳɟɣ 

ɬɨɱɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

          ɦ                          (3.20) 

 

 

..ɬɞZ ɉZ

k.ɧ.w.ɭ.ɥw.ɧ. hhh 

ɫɜɧɩ ɇɇɇ 

ɋȼɇ

4210)19(410)1(4  nɇɋȼ
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3.5 ɉɨɞɛɨɪ ɧɚɫɨɫɨɜ 

ɇɚɫɨɫɵ ɜ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ II  ɩɨɞɴɟɦɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɛɨɬɚɸɬ 

ɫɨɜɦɟɫɬɧɨ, ɜ ɩɚɪɚɥɥɟɥɶɧɨɦ ɪɟɠɢɦɟ ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞ, ɬ.ɟ. ɧɟɫɤɨɥɶɤɨ 

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

ɬɪɟɛɭɟɦɵɦ ɩɨɞɚɱɟ Qɇ = 532,58 ɦ3/ɱ ɢ ɧɚɩɨɪɭ ɇɇ = 50,52 ɦ.  

ɉɪɢɧɢɦɚɟɦ 2 ɧɚɫɨɫɚ WILO NL 150/400-55-4-12 ɫɨ ɫɥɟɞɭɸɳɢɦɢ 

ɬɟɯɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

– ɩɨɞɚɱɚ – 266,6 ɦ3/ɱ; ɧɚɩɨɪ – 50,1 ɦ; 

– ɱɚɫɬɨɬɚ ɨɛɨɪɨɬɨɜ – 1450 ɦɢɧ-1; 

– ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 47,51 ɤȼɬ; 

– ɝɚɛɚɪɢɬɵ LxBxH – 1890x730x885 ɦɦ. 
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4 ɊȺɋɑȿɌ ȼɈȾɈɉɊɈȼɈȾɇɕɏ ɈɑɂɋɌɇɕɏ ɋɈɈɊɍɀȿɇɂɃ 

4.1 ɉɪɨɰɟɫɫɵ ɨɫɜɟɬɥɟɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɞɵ ɪɟɚɝɟɧɬɧɵɦ ɦɟɬɨɞɨɦ 

ɍɞɚɥɟɧɢɟ ɪɟɚɝɟɧɬɧɵɦ ɦɟɬɨɞɨɦ ɝɟɬɟɪɨɮɚɡɧɵɯ ɩɪɢɦɟɫɟɣ, 

ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɯ ɰɜɟɬɧɨɫɬɶ ɢ ɦɭɬɧɨɫɬɶ ɩɪɢɪɨɞɧɵɯ ɜɨɞ, ɨɫɧɨɜɚɧɨ ɧɚ 

ɩɪɢɦɟɧɟɧɢɢ ɤɨɚɝɭɥɹɧɬɨɜ. Ʉɨɚɝɭɥɹɰɢɹ – ɷɬɨ ɩɪɨɰɟɫɫ ɭɤɪɭɩɧɟɧɢɹ ɤɨɥɥɨɢɞɧɵɯ 

ɢ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ ɞɢɫɩɟɪɫɧɨɣ ɫɢɫɬɟɦɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ 

ɨɛɴɟɞɢɧɟɧɢɹ ɜ ɚɝɪɟɝɚɬɵ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɪɚɡɞɟɥɟɧɢɟɦ ɚɝɪɟɝɚɬɨɜ ɩɭɬɟɦ 

ɨɫɚɠɞɟɧɢɹ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɱɚɫɬɢɰɵ ɩɪɢɦɟɫɟɣ ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɟ ɡɚɪɹɞɵ, ɱɬɨ 

ɨɛɭɫɥɚɜɥɢɜɚɟɬ, ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɯ ɫɢɥ ɨɬɬɚɥɤɢɜɚɧɢɹ ɢ 

ɚɝɪɟɝɚɬɢɜɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ. 

ȼ ɬɟɯɧɨɥɨɝɢɢ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɧɚɪɭɲɢɬɶ ɚɝɪɟɝɚɬɢɜɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ, 

ɫɧɢɡɢɬɶ ɢɥɢ ɭɫɬɪɚɧɢɬɶ ɡɚɪɹɞ ɱɚɫɬɢɰ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɞɨɛɚɜɥɟɧɢɟɦ ɤ ɜɨɞɟ 

ɪɟɚɝɟɧɬɨɜ: ɫɟɪɧɨɤɢɫɥɵɣ ɚɥɸɦɢɧɢɣ Al 2(SO4)3, ɠɟɥɟɡɧɵɣ ɤɭɩɨɪɨɫ FeSO4, 

ɯɥɨɪɧɨɟ ɠɟɥɟɡɨ FeCl3, ɨɤɫɢɯɥɨɪɢɞ ɚɥɸɦɢɧɢɹ Al2(OH)5Cl6ɇ2Ɉ. 

ɑɚɫɬɢɰɵ ɤɨɥɥɨɢɞɨɜ ɧɚɯɨɞɹɬɫɹ ɜ ɜɨɞɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɢɮɮɭɡɢɨɧɧɵɯ ɫɢɥ, 

ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɛɪɨɭɧɨɜɫɤɢɦ ɞɜɢɠɟɧɢɟɦ. ɉɨɞ ɜɥɢɹɧɢɟɦ ɱɚɫɬɢɰ ɫɬɪɟɦɹɬɫɹ 

ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɨɥɨɠɢɬɫɹ ɜɨ ɜɫɟɦ ɨɛɴɟɦɟ ɠɢɞɤɨɫɬɢ. ɉɪɢ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɯ 

ɪɚɡɦɟɪɚɯ ɱɚɫɬɢɰ ɫɢɥɵ ɞɢɮɮɭɡɢɢ ɩɪɟɨɛɥɚɞɚɸɬ ɧɚɞ ɫɢɥɚɦɢ ɬɹɠɟɫɬɢ ɢ ɱɚɫɬɢɰɵ 

ɨɫɬɚɸɬɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɨɲɥɨ ɨɫɚɠɞɟɧɢɟ 

ɱɚɫɬɢɰ, ɧɟɨɛɯɨɞɢɦɨ ɢɯ ɭɤɪɭɩɧɟɧɢɟ ɡɚ ɫɱɟɬ ɫɥɢɩɚɧɢɹ. ɇɚɥɢɱɢɟ ɭ ɱɚɫɬɢɰ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɡɚɪɹɞɨɜ ɨɞɧɨɝɨ ɡɧɚɤɚ ɜɵɡɵɜɚɸɬ ɢɯ ɜɡɚɢɦɧɨɟ ɨɬɬɚɥɤɢɜɚɧɢɟ, ɢ 

ɦɟɲɚɟɬ ɩɪɨɰɟɫɫɭ ɫɥɢɩɚɧɢɹ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɦɟɠɞɭ ɤɨɥɥɨɢɞɧɵɦɢ ɱɚɫɬɢɰɚɦɢ 

ɢɦɟɸɬɫɹ ɦɨɥɟɤɭɥɹɪɧɵɟ ɫɢɥɵ ɜɡɚɢɦɧɨɝɨ ɩɪɢɬɹɠɟɧɢɹ – ɫɢɥɵ ȼɚɧ-ɞɟɪ-ȼɚɚɥɶɫ. 

ɉɨɹɜɥɟɧɢɟ ɷɬɢɯ ɫɢɥ ɜɨɡɦɨɠɧɨ ɩɪɢ ɧɟɛɨɥɶɲɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ ɧɢɦɢ. ɉɨ 

ɦɟɪɟ ɫɛɥɢɠɟɧɢɹ ɱɚɫɬɢɰ ɜɨɡɪɚɫɬɚɸɬ ɨɛɟ ɫɢɥɵ ɢ ɨɬɬɚɥɤɢɜɚɧɢɹ ɢ ɩɪɢɬɹɠɟɧɢɹ. ȼ 

ɧɚɱɚɥɟ ɫɢɥɚ ɨɬɬɚɥɤɢɜɚɧɢɹ ɛɨɥɶɲɟ ɫɢɥɵ ɩɪɢɬɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 

ɪɟɡɭɥɶɬɢɪɭɸɳɢɦ ɹɜɥɹɟɬɫɹ ɨɬɬɚɥɤɢɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɭɦɚ ɩɪɢ 

ɨɩɪɟɞɟɥɟɧɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɟɠɞɭ ɧɢɦɢ. ȿɫɥɢ ɱɚɫɬɢɰɵ ɩɨɞ ɜɥɢɹɧɢɟɦ 
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ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɪɟɨɞɨɥɟɜɚɸɬ ɫɢɥɨɜɨɣ ɛɚɪɶɟɪ, ɬɨ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɸɬɫɹ 

ɫɢɥɵ ɩɪɢɬɹɠɟɧɢɹ, ɢ ɱɚɫɬɢɰɵ ɫɥɢɩɚɸɬɫɹ, ɨɞɧɚɤɨ ɧɟɨɛɯɨɞɢɦ ɛɨɥɶɲɨɣ ɡɚɩɚɫ 

ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɱɚɫɬɢɰ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɫɢɥ ɨɬɬɚɥɤɢɜɚɧɢɹ, ɤɨɬɨɪɵɣ 

ɫɧɢɠɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɫɥɢɩɚɧɢɹ ɱɚɫɬɢɰ ɢ ɤɨɥɥɨɢɞɧɚɹ ɫɢɫɬɟɦɚ ɫɨɯɪɚɧɹɟɬ 

ɚɝɪɟɝɚɬɢɜɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ. ɉɪɢ ɫɧɢɠɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɡɚɪɹɞɚ ɱɚɫɬɢɰɵ, 

ɬ.ɟ. ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ - ɩɨɬɟɧɰɢɚɥɚ, ɫɢɥɚ ɨɬɬɚɥɤɢɜɚɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ ɢ 

ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɩɪɨɰɟɫɫ ɤɨɚɝɭɥɹɰɢɢ. Ɇɚɤɫɢɦɚɥɶɧɨ ɢɞɟɬ ɤɨɚɝɭɥɹɰɢɹ 

ɩɪɢ =0. ɗɬɨ ɫɨɫɬɨɹɧɢɟ ɧɚɡɵɜɚɟɬɫɹ ɢɡɨɷɥɟɤɬɪɢɱɟɫɤɢɦ. Ɉɞɧɢɦ ɢɡ ɦɟɬɨɞɨɜ 

ɫɧɢɠɟɧɢɹ  ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɜɨɞɟ ɷɥɟɤɬɪɨɥɢɬɚ, ɩɪɢ ɷɬɨɦ 

ɜɨɡɪɚɫɬɚɟɬ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜ ɪɚɫɬɜɨɪɟ ɩɪɨɬɢɜɨɢɨɧɨɜ ɢ ɜɫɟ ɛɨɥɶɲɟ ɢɯ ɱɢɫɥɨ 

ɩɟɪɟɯɨɞɢɬ ɢɡ ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɫɥɨɹ ɜ ɚɞɫɨɪɛɰɢɨɧɧɵɣ, ɧɟɣɬɪɚɥɢɡɭɹ ɡɚɪɹɞ 

ɝɪɚɧɭɥɵ ɢ ɫɧɢɠɚɹ  - ɩɨɬɟɧɰɢɚɥ. ɋɩɨɫɨɛɧɨɫɬɶ ɷɥɟɤɬɪɨɥɢɬɚ ɜɵɡɵɜɚɬɶ 

ɤɨɚɝɭɥɹɰɢɸ ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɚɥɟɧɬɧɨɫɬɢ ɤɨɚɝɭɥɢɪɭɸɳɟɝɨ ɢɨɧɚ (Fe, 

Al ). 

ɋɬɪɨɟɧɢɟ ɦɢɰɟɥɥɵ ɡɨɥɹ Al(OH)5 ɩɨɥɭɱɟɧɧɨɝɨ ɩɪɢ ɝɢɞɪɨɥɢɡɟ ɫɨɥɢ AlCl3 

{m[Al(OH 3)]nAl 3+, (3n-x)Cl-}3xCl - 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɥɨɢɞɧɚɹ ɱɚɫɬɢɰɚ ɫɨɫɬɨɢɬ ɢɡ ɹɞɪɚ, ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ 

ɫɥɨɹ – ɷɬɨ ɢɨɧɵ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɹɞɪɭ ɢ ɨɛɪɚɡɭɸɳɢɟ ɫɥɨɣ 

ɩɨɜɟɪɯɧɨɫɬɧɨ-ɹɞɟɪɧɵɯ ɢɨɧɨɜ. (Ɉɞɧɚɤɨ ɫɭɦɦɚɪɧɵɣ ɡɚɪɹɞ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ 

ɡɚɪɹɠɟɧɧɵɯ ɱɚɫɬɢɰ ɢɨɧɨɜ ɧɟ ɤɨɦɩɟɧɫɢɪɭɸɬ ɡɚɪɹɞ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɹɞɟɪɧɵɯ 

ɢɨɧɨɜ). əɞɪɨ ɫ ɚɞɫɨɪɛɰɢɨɧɧɵɦ ɫɥɨɟɦ ɫɨɫɬɚɜɥɹɟɬ ɝɪɚɧɢɰɭ . ɇɚ ɝɪɚɧɢɰɟ 

ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɫɥɨɹ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɡɚɪɹɞ, ɜɨɤɪɭɝ ɝɪɚɧɢɰɵ ɨɛɪɚɡɭɟɬɫɹ 

ɞɢɮɮɭɡɢɨɧɧɵɣ ɫɥɨɣ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɹɬɫɹ  ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ ɡɚɪɹɠɟɧɧɵɟ ɢɨɧɵ 

ɤɨɦɩɟɧɫɢɪɭɸɳɢɟ ɡɚɪɹɞ ɝɪɚɧɢɰɵ. Ƚɪɚɧɢɰɚ ɫ ɞɢɮɮɭɡɢɨɧɧɵɦ ɫɥɨɟɦ ɧɚɡɵɜɚɟɬɫɹ 

ɦɢɰɟɥɥɨɣ. ɉɨɬɟɧɰɢɚɥ ɧɚ ɝɪɚɧɢɰɟ ɹɞɪɚ ɧɚɡɵɜɚɟɬɫɹ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɦ 

ɩɨɬɟɧɰɢɚɥɨɦ  - ɩɨɬɟɧɰɢɚɥɨɦ. Ɉɧ ɪɚɜɟɧ ɫɭɦɦɟ ɡɚɪɹɞɨɜ ɜ ɢɯ ɩɨɜɟɪɯɧɨɫɬɧɨ-

ɹɞɟɪɧɵɯ ɢɨɧɨɜ. ɉɪɢ ɨɱɢɫɬɤɟ ɜɨɞɵ ɤɨɚɝɭɥɹɰɢɢ ɩɨɞ ɜɥɢɹɧɢɟɦ ɫɥɨɠɧɨɣ ɫɦɟɫɢ 

ɷɥɟɤɬɪɨɥɢɬɚ ɜ ɜɨɞɟ ɢ ɩɨɞ ɜɥɢɹɧɢɟɦ ɢɨɧɨɜ, ɤɨɬɨɪɵɟ ɜɧɨɫɹɬɫɹ ɜ ɜɨɞɭ ɫ 

ɤɨɚɝɭɥɹɧɬɚɦɢ. 
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ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɩɪɨɰɟɫɫ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɞɵ 

ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɤ ɨɱɢɳɚɟɦɨɣ ɜɨɞɟ ɪɚɫɬɜɨɪɚ 

ɤɨɚɝɭɥɹɧɬɚ (Al(SO4)3 ɢ ɬ.ɞ.) ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɵɯ 30-180 ɫɟɤ. ɩɪɨɢɫɯɨɞɢɬ ɝɢɞɪɨɥɢɡ 

ɞɨɛɚɜɥɟɧɧɵɯ ɫɨɥɟɣ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɝɢɞɪɨɤɫɢɞɨɜ Al   ɢ Fe, ɤɨɬɨɪɵɟ ɨɛɥɚɞɚɸ 

ɜɵɫɨɤɨɣ ɫɨɪɛɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɬ.ɟ. ɜɨɞɚ ɨɱɢɳɚɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ 

ɚɞɫɨɪɛɰɢɢ ɪɚɡɥɢɱɧɵɯ ɤɨɥɥɨɢɞɧɵɯ ɢ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɩɪɢɦɟɫɟɣ ɧ 

ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɞɪɨɤɫɢɞɚ. ɉɪɨɰɟɫɫ ɤɨɚɝɭɥɹɰɢɢ ɝɢɞɪɨɤɫɢɞɨɜ ɮɚɤɬɢɱɟɫɤɢ 

ɩɪɢɜɨɞɢɬ ɤ ɭɞɚɥɟɧɢɸ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɫɨɪɛɟɧɬɚ ɢɡ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ. ɉɪɨɰɟɫɫ 

ɤɨɚɝɭɥɢɪɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɫɨɥɟɜɨɝɨ ɫɨɫɬɚɜɚ ɜɨɞɵ, ɨɬ ɟɟ ɚɧɢɨɧɧɨɝɨ ɫɨɫɬɚɜɚ. ȼ 

ɩɪɢɪɨɞɧɨɣ ɜɨɞɟ, ɫɨɞɟɪɠɚɬɫɹ SO4
2-, Cl-. 

Ƚɢɞɪɨɥɢɡ Al 2(SO4)3: 

2Al 3++ 3SO4
2- 

Al 3++ HOH  AlOH2+ + H+ 

AlOH2+ + HOH  Al(OH2)+ + H+ 

Al(OH)2
+ + HOH  Al(OH)3

2+ + H+ 

Ɍɚɤ ɤɚɤ ɝɢɞɪɨɥɢɡ ɨɛɪɚɬɢɦɵɣ ɩɪɨɰɟɫɫ, ɬɨ ɧɚɤɚɩɥɢɜɚɧɢɟ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ 

ɇ+, ɦɨɠɟɬ ɜɵɡɵɜɚɬɶ ɫɦɟɲɟɧɢɟ ɪɚɜɧɨɜɟɫɢɹ ɢɫɯɨɞɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɬ.ɟ. 

ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɝɢɞɪɨɤɫɢɞ ɛɭɞɟɬ ɪɚɫɬɜɨɪɹɬɫɹ ɜ ɢɡɛɵɬɤɟ ɤɢɫɥɨɬɵ ɢ ɡɚɝɪɹɡɧɹɬɶ 

ɜɨɞɭ. ɉɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ ɩɪɢɪɨɞɧɵɯ ɜɨɞɚɯ ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɵɟ ɢɨɧɵ 

ɫɜɹɡɵɜɚɸɬ ɢɡɛɵɬɨɤ ɢɨɧɨɜ ɜɨɞɨɪɨɞɚ, ɨɛɪɚɡɭɹ ɦɚɥɨɞɢɫɫɨɰɢɢɪɨɜɚɧɧɵɟ ɤɢɫɥɨɬɵ, 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɝɢɞɪɨɥɢɡ ɩɪɨɬɟɤɚɟɬ ɧɟɨɛɪɚɬɢɦɨ  

                                                 ɇ2Ɉ 

ɇ+ + ɇɋɈ3
-  ɇ2ɋɈ3       

                                                 ɋɈ2 

ɉɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɳɟɥɨɱɧɨɫɬɢ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɥɹɬɶ ɪɟɚɝɟɧɬɵ 

ɋɚ(Ɉɇ)2, Nɚ2ɋɈ3. 

ɉɪɨɰɟɫɫ ɨɫɜɟɬɥɟɧɢɹ ɦɨɠɧɨ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɫ ɩɨɦɨɳɶɸ 

ɮɥɨɤɭɥɹɧɬɨɜ, ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɜɟɳɟɫɬɜɚ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɨɛɪɚɡɨɜɚɧɢɸ 

ɤɪɭɩɧɵɯ, ɩɪɨɱɧɵɯ ɢ ɛɵɫɬɪɨ ɨɫɚɠɞɚɸɳɢɯɫɹ ɯɥɨɩɶɟɜ. Ɏɥɨɤɭɥɹɧɬɵ ɦɨɝɭɬ 
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ɩɪɢɦɟɧɹɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɦɢɧɟɪɚɥɶɧɵɦɢ ɤɨɚɝɭɥɹɧɬɚɦɢ ɢɥɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 

Ɉɧɢ ɞɟɥɹɬɫɹ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɧɚ: ɦɢɧɟɪɚɥɶɧɵɟ (ɚɤɬɢɜɢɪɨɜɚɧɧɚɹ 

ɤɪɟɦɧɟɜɚɹ ɤɢɫɥɨɬɚ ɇ2SiO3), ɨɪɝɚɧɢɱɟɫɤɢɟ (ɩɨɥɢɚɤɪɢɥɚɬ ɧɚɬɪɢɹ, 

ɩɨɥɢɚɤɪɢɥɚɦɢɞ – ɉȺȺ, ɩɨɥɢɦɟɪɵ ɢ ɬ.ɞ.) ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ 

ɩɪɚɤɬɢɤɟ ɨɱɢɫɬɤɢ ɜɨɞɵ ɜ ɤɚɱɟɫɬɜɟ ɮɥɨɤɭɥɹɧɬɨɜ ɩɨɥɭɱɢɥɢ ɚɤɬɢɜɢɪɨɜɚɧɧɚɹ 

ɤɪɟɦɧɟɜɚɹ ɤɢɫɥɨɬɚ ɢ ɩɨɥɚɤɪɢɥɚɦɢɞ. 

 

4.2 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɟɧɚ ɫ 

ɭɱɟɬɨɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɜ ɩɨɫɟɥɤɟ, ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɚɫɯɨɞɚ  ɜɨɞɵ (Ɍɚɛɥɢɰɚ. 4.1). 

 

Ɍɚɛɥɢɰɚ 4.1 – Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ 

Q, ̥3/̭ут Q, ̥3/̸ Q, ̥3/̛̥̦ Q, ̥3/̭ 

13271,8 552,9 27,65 0,15 

 

4.3 ɋɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ 

Ɉɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ȼɵɛɨɪ ɫɨɫɬɚɜɚ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ, ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɩɢɬɶɟɜɨɣ ɜɨɞɵ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɱɢɫɬɧɵɯ 

ɫɨɨɪɭɠɟɧɢɣ, ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɯɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ 

ɨɫɧɨɜɚɧɨ ɧɚ ɫɪɚɜɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 

ɛɚɡɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ.  

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɨɥɟɟ 

ɷɤɨɧɨɦɢɱɧɨɣ ɹɜɥɹɟɬɫɹ ɫɯɟɦɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ. 



43 

 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɚɝɭɥɹɧɬɚ ɩɪɢɧɹɬ ɫɭɥɶɮɚɬ ɚɥɸɦɢɧɢɹ Al 2(SO4)3, ɜ ɤɚɱɟɫɬɜɟ 

ɩɨɞɳɟɥɚɱɢɜɚɸɳɟɝɨ ɪɟɚɝɟɧɬɚ – ɝɢɞɪɨɤɫɢɞ ɧɚɬɪɢɹ NaOH, ɞɥɹ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ 

ɩɪɨɰɟɫɫɨɜ ɨɫɜɟɬɥɟɧɢɹ ɢ ɨɛɟɫɰɜɟɱɢɜɚɧɢɹ – ɪɚɫɬɜɨɪ ɮɥɨɤɭɥɹɧɬɚ ȼɉɄ-402. 

Ⱦɨɡɚ ɨɤɫɢɯɥɨɪɢɞɚ ɚɥɸɦɢɧɢɹ ɩɪɢɧɹɬɚ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɚɧɧɵɯ 

ɢ ɪɚɜɧɚ 10 ɦɝ/ɥ. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɞɳɟɥɚɱɢɜɚɸɳɟɝɨ ɪɟɚɝɟɧɬɚ: 

1





  Щ

ɟ
ȾɤȾ ɤ

ɳ , ɦɝ/ɥ,       (4.1) 

ɝɞɟ Ʉ – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɜɟɫ ɳɟɥɨɱɢ, 28 ɦɝ/ɥ; 

       ɟ – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɜɟɫ ɤɨɚɝɭɥɹɧɬɚ, 57 ɦɝ/ɦɝ-ɷɤɜ. 

 1,13213,3
57

400
28 






 ɳȾ  ɦɝ/ɥ. 

Ⱦɨɡɚ ɮɥɨɤɭɥɹɧɬɚ ȼɉɄ-402 ɩɪɢɧɹɬɚ 0,1 ɦɝ/ɥ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɲɚɥɤɢ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ (ɪɢɫɭɧɨɤ 

4.1): 

100024


 ɜɩɤOC
ɦ

ȾQ
q  , ɤɝ/ɱ,                                    (4.2) 

11,0
100024

2,08,13271





ɦq  ɤɝ/ɱ. 

 
1 – Ȼɚɤ ɫ ɦɟɲɚɥɤɨɣ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ;2 – ɉɟɪɟɤɚɱɢɜɚɸɳɢɣ ɰɢɪɤɭɥɹɰɢɨɧɧɵɣ ɧɚɫɨɫ;3 – 

ɗɠɟɤɬɨɪɵ;4 – Ⱦɨɡɢɪɭɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ;5 – Ȼɥɨɤ ɪɚɫɬɜɨɪɚ ȼɉɄ;6 – ɉɨɞɚɱɚ ɜɨɞɵ. 

Ɋɢɫɭɧɨɤ 4.1 - ɍɡɟɥ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ȼɉɄ: 
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4.4 Ɋɚɫɬɜɨɪɟɧɢɟ ɤɨɚɝɭɥɹɧɬɚ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ 

Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɬɜɨɪɚ ɤɨɚɝɭɥɹɧɬɚ ɧɚ ɨɱɢɫɬɧɵɯ ɫɬɚɧɰɢɹɯ 

ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: ɪɚɫɬɜɨɪɧɵɟ ɛɚɤɢ, ɪɚɫɯɨɞɧɵɟ ɛɚɤɢ, ɧɚɫɨɫɵ-

ɞɨɡɚɬɨɪɵ ɢ ɬ.ɞ. Ⱦɥɹ ɪɚɫɬɜɨɪɟɧɢɹ ɫɭɯɨɝɨ ɤɨɚɝɭɥɹɧɬɚ ɢɫɩɨɥɶɡɭɸɬ ɪɚɫɬɜɨɪɧɵɟ 

ɛɚɤɢ, ɜ ɤɨɬɨɪɵɯ ɝɨɬɨɜɹɬ ɪɚɫɬɜɨɪ ɤɨɚɝɭɥɹɧɬɚ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 10-17%. Ⱦɥɹ 

ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɚɫɬɜɨɪɟɧɢɹ ɩɨɞ ɤɨɥɨɫɧɢɤɨɜɨɣ ɪɟɲɟɬɤɨɣ ɩɨ 

ɫɢɫɬɟɦɟ ɞɵɪɱɚɬɵɯ ɬɪɭɛ ɩɨɞɚɟɬɫɹ ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɜɨɡɞɭɯɨɞɭɜɤɨɣ. ɉɨɥɭɱɟɧɧɵɣ 

ɪɚɫɬɜɨɪ ɩɨ ɩɟɪɟɩɭɫɤɧɨɦɭ ɪɭɤɚɜɭ ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɫɬɜɨɪɧɵɟ ɛɚɤɢ, ɝɞɟ ɞɨɜɨɞɢɬɫɹ 

ɞɨ ɬɪɟɛɭɟɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ (4-10%). Ɂɚɬɟɦ ɪɚɫɬɜɨɪ ɤɨɚɝɭɥɹɧɬɚ ɧɚɫɨɫɨɦ-

ɞɨɡɚɬɨɪɨɦ ɩɨɞɚɟɬɫɹ ɜ ɫɦɟɫɢɬɟɥɶ.  

 

 
1 – ɬɪɭɛɚ ɞɥɹ ɩɨɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ; 2 – ɤɨɥɨɫɧɢɤɨɜɚɹ ɪɟɲɟɬɤɚ;3, 4 – ɜɟɪɯɧɹɹ ɢ 

ɧɢɠɧɹɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɜɨɡɞɭɯɚ;5 – ɜɵɩɭɫɤ ɨɫɚɞɤɚ;6 – ɩɪɨɛɨɨɬɛɨɪɧɢɤ;7 – 

ɩɨɞɚɱɚ ɜɨɞɵ. 

Ɋɢɫɭɧɨɤ 4.2 - Ȼɚɤ ɞɥɹ ɪɚɫɬɜɨɪɟɧɢɹ ɤɨɚɝɭɥɹɧɬɚ ɫ ɩɨɞɜɨɞɨɦ ɫɠɚɬɨɝɨ  

ɜɨɡɞɭɯɚ 

 

ȿɦɤɨɫɬɶ ɪɚɫɬɜɨɪɧɨɝɨ ɛɚɤɚ: 





ɪ

ɤɱ
ɪ ȼ

Ⱦnq
W

10000
,
 
ɦ3,                                     (4.3) 

7,17
11010000

40089,552





ɪW  ɦ3. 

ɝɞɟ qɱ – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ, ɦ3/ɱ; 
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      n – ɱɢɫɥɨ ɱɚɫɨɜ, ɧɚ ɤɨɬɨɪɨɟ ɡɚɝɨɬɚɜɥɢɜɚɸɬ ɪɚɫɬɜɨɪ ɤɨɚɝɭɥɹɧɬɚ, ɱ;  

Bɪ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɤɨɚɝɭɥɹɧɬɚ ɜ ɪɚɫɬɜɨɪɧɨɦ ɛɚɤɟ, 10%; 

Ȗ – ɨɛɴɟɦɧɵɣ ɜɟɫ ɪɚɫɬɜɨɪɚ ɤɨɚɝɭɥɹɧɬɚ, 1,1 ɬ/ɦ3. 

ȿɦɤɨɫɬɶ ɪɚɫɯɨɞɧɨɝɨ ɛɚɤɚ: 

ȼ
ȼW

W ɪp 
 
ɦ3,                                 (4.4) 

4,35
5

107,17



W  ɦ3. 

ɝɞɟ Bɪ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɤɨɚɝɭɥɹɧɬɚ ɜ ɪɚɫɯɨɞɧɨɦ ɛɚɤɟ, 10%. 

 ɉɪɢɧɹɬɵ 2 ɪɚɫɬɜɨɪɧɵɯ ɢ 3 ɪɚɫɯɨɞɧɵɯ ɛɚɤɚ. 

 

4.5 ȼɨɡɞɭɯɨɞɭɜɤɢ ɢ ɜɨɡɞɭɯɨɩɪɨɜɨɞɵ 

Ɉɩɪɟɞɟɥɹɟɦ ɨɛɳɢɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ: 

Qɜ = F11 + F22 , ɥ / ɫ,                                                                          (4.5) 

Qɜ = 8,85.10+ 17,85.5 = 177,75 ɥ / ɫ, 

 

ɝɞɟ 1 = 10 ɥ/ɫɦ2; 2 = 5 ɥ/ɫɦ2 ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ ɪɚɫɬɜɨɪɧɵɣ ɢ 

ɪɚɫɯɨɞɧɵɣ ɛɚɤɢ. 

       F1 ɢ F2 – ɩɥɨɳɚɞɢ ɪɚɫɬɜɨɪɧɵɯ ɢ ɪɚɫɯɨɞɧɵɯ ɛɚɤɨɜ, ɦ2 

 

F1,2 = Wp/ɇ                                                                                              (4.6) 

F1= 17,7/2 = 8,85 

F2 =35,7/2= 17,85ɦ2 

ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɪɟɡɭɥɶɬɚɬɭ ɩɨɞɛɢɪɚɟɦ ɜɨɡɞɭɯɨɞɭɜɤɭ ȼɊ-155 (ɪɨɬɨɪɧɚɹ 

ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ: ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 179 ɦ3/ɦɢɧ, ɦɨɳɧɨɫɬɶ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 200 ɤȼɬ). ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɦ, ɬɚɤ ɠɟ ɪɟɡɟɪɜɧɭɸ ɜɨɡɞɭɯɨɞɭɜɤɭ 

ȼɊ-155. 
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4.6 Ɋɚɫɱɟɬ ɫɭɠɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨɞɜɨɞɹɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɜɜɨɞɚ 

ɪɚɫɬɜɨɪɚ ɪɟɚɝɟɧɬɚ 

ȼɜɨɞ ɪɚɫɬɜɨɪɚ ɪɟɚɝɟɧɬɚ ɩɪɨɢɡɜɨɞɹɬ ɜ ɦɟɫɬɟ ɩɪɢɦɵɤɚɧɢɹ ɤ ɫɦɟɫɢɬɟɥɸ 

ɞɜɭɯ ɥɢɧɢɣ ɜɨɞɨɜɨɞɚ, ɩɨɞɜɨɞɹɳɢɣ ɢɫɯɨɞɧɭɸ ɜɨɞɭ ɧɚ ɨɱɢɫɬɧɭɸ ɫɬɚɧɰɢɸ. 

Ⱦɢɚɦɟɬɪ ɨɞɧɨɝɨ ɩɨɞɜɨɞɹɳɟɝɨ ɜɨɞɨɜɨɞɚ: 

1

4

V

qȾ




  

ɦ,                                     (4.7) 

ɦȾ 43,0
114,3

15,04





  

ɝɞɟ q – ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ       

      V1 – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɩɨɞɜɨɞɹɳɟɦ ɜɨɞɨɜɨɞɟ, 1 ɦ/ɫ. 

Ⱦɢɚɦɟɬɪ ɫɭɠɟɧɧɨɝɨ ɭɱɚɫɬɤɚ: 

 
2

Ⱦ
d 

 
ɦ,                                           (4.8) 

25,02/5,0 d ɦ. 

 Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ: 

 05,0
81,92

1

2

22
1

1 






g

V
hɞɢɧ ɦ       (4.9) 

Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɭɠɟɧɧɨɦ ɭɱɚɫɬɤɟ: 

 46,0
81,92

3

2

22
2

2 






g

V
hɞɢɧ

 
ɦ,       (4.10) 

ɝɞɟ V2 – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɫɭɠɟɧɧɨɦ ɭɱɚɫɬɤɟ, 3 ɦ/ɫ. 

 ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɫɭɠɟɧɧɨɦ ɭɱɚɫɬɤɟ: 

 4,0
81,92

13

2

222
1

2
2 








g

VV
hc ɦ       (4.11) 

ɑɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ hɫ = 0,3-0,4 ɦ. 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɨɞɚ: 

 2,0
4

5,014,3

4

22

1 






D

f


 
ɦ2       (4.12) 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɭɠɟɧɧɨɝɨ ɭɱɚɫɬɤɚ: 
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05,0
4

25,014,3

4

22

2 






d

f


 
ɦ2       (4.13) 

Ɉɬɧɨɲɟɧɢɟ ɩɥɨɳɚɞɟɣ ɫɟɱɟɧɢɣ: 

 4
05,0

2,0

2

1
1 

f

f
m                   (4.14) 

 Ɋɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɩɶɟɡɨɦɟɬɪɚɯ: 

 67,0
81,922,098,0

1415,0

2

1 2

1

1 









gf

mq
h c

  
ɦ,     (4.15) 

ɝɞɟ µ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, 0,98. 

 

4.7 ɋɤɥɚɞɵ ɪɟɚɝɟɧɬɨɜ 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɤɨɚɝɭɥɹɧɬɚ ɢ ɩɨɞɳɟɥɚɱɢɜɚɸɳɟɝɨ ɪɟɚɝɟɧɬɚ ɧɟɨɛɯɨɞɢɦɨ 

ɭɫɬɪɨɣɫɬɜɨ ɫɤɥɚɞɚ, ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɧɚ 15-30 ɫɭɬɨɱɧɭɸ ɧɚɢɛɨɥɶɲɭɸ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɪɟɚɝɟɧɬɚɯ. 

ɉɥɨɳɚɞɶ ɫɤɥɚɞɚ ɤɨɚɝɭɥɹɧɬɨɜ: 

2

0

84,82
1,13100005,33

15,1154008,13271

10000
ɦ

GhɊ
ɌȾQ

F ɤ
ɤ

ɤ
ɫ

ɤɨɫɤ
ɫɤɥ 











 
ɦ2,   (4.19) 

ɝɞɟ Ⱦɤ – ɞɨɡɚ ɤɨɚɝɭɥɹɧɬɚ, ɦɝ/ɥ;  

       Ɍ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɯɪɚɧɟɧɢɹ ɤɨɚɝɭɥɹɧɬɚ ɧɚ ɫɤɥɚɞɟ, 15 ɫɭɬ.; 

       α – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɟɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɨɯɨɞɨɜ, 1,15; 

       Ɋɤ
ɫ – ɫɨɞɟɪɠɚɧɢɟ ɛɟɡɜɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɤɨɚɝɭɥɹɧɬɟ, 33,5%; 

       hɤ – ɜɵɫɨɬɚ ɫɥɨɹ ɤɨɚɝɭɥɹɧɬɚ, 3 ɦ; 

       Gɤ
ɫ – ɨɛɴɟɦɧɵɣ ɜɟɫ ɤɨɚɝɭɥɹɧɬɚ ɩɪɢ ɡɚɝɪɭɡɤɟ ɫɤɥɚɞɚ ɧɚɜɚɥɨɦ, 1,1 ɬ/ɦ3. 

ɉɥɨɳɚɞɶ ɫɤɥɚɞɚ ɩɨɞɳɟɥɚɱɢɜɚɸɳɟɝɨ ɪɟɚɝɟɧɬɚ: 

 23,40
15,15010000

15,1151,1328,13271

10000
ɦ

Gh

ɌȾQ
F ɢ

ɨ
ɢ
ɫ

ɢ
ɫ

ɢocɢ
ɫɤɥ 













 
ɦ2,   (4.20) 

ɝɞɟ Ɋɢ
ɫ – ɫɨɞɟɪɠɚɧɢɟ ɛɟɡɜɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ, 50%; 

       hɫ – ɜɵɫɨɬɚ ɫɥɨɹ, 1,5 ɦ; 

       Gɢ
ɫ – ɨɛɴɟɦɧɵɣ ɜɟɫ ɩɪɢ ɡɚɝɪɭɡɤɟ ɫɤɥɚɞɚ ɧɚɜɚɥɨɦ, 1 ɬ/ ɦ3. 
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4.8 Ⱦɨɡɢɪɨɜɚɧɢɟ ɪɚɫɬɜɨɪɨɜ ɪɟɚɝɟɧɬɨɜ 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ ɞɟɥɹɬɫɹ  ɧɚ ɞɜɚ ɬɢɩɚ: 

1) ɞɨɡɚɬɨɪɵ ɩɨɫɬɨɹɧɧɨɣ ɞɨɡɵ ɨɧɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɯ 

ɫɨɨɪɭɠɟɧɢɹɯ ɫ ɩɨɫɬɨɹɧɧɵɦ ɪɚɫɯɨɞɨɦ ɜɨɞɵ; 

2) ɞɨɡɚɬɨɪɵ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɞɨɡɵ ɪɟɚɝɟɧɬɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɚɫɯɨɞɚ 

ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɵ. 

Ɉɛɚ ɬɢɩɚ ɞɨɡɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɦɨɝɭɬ ɛɵɬɶ ɧɚɩɨɪɧɵɦɢ ɢ ɛɟɡɧɚɩɨɪɧɵɦɢ. 

ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɲɥɢ ɲɚɣɛɨɜɵɟ ɞɨɡɚɬɨɪɵ, ɢɯ ɨɬɧɨɫɹɬ ɤ 

ɧɚɩɨɪɧɵɦ ɞɨɡɚɬɨɪɚɦ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɞɨɡɵ, ɤɨɬɨɪɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɵ ɞɥɹ 

ɞɨɡɢɪɨɜɚɧɢɹ ɥɟɝɤɨɪɚɫɬɜɨɪɢɦɵɯ ɪɟɚɝɟɧɬɨɜ (Na2CO3, Al2(SO4)3, NaOH). Ⱦɨɡɚɬɨɪ 

ɪɚɛɨɬɚɟɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ ɜ ɞɢɚɮɪɚɝɦɟ, ɤɨɬɨɪɚɹ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɵ.  

ɒɚɣɛɨɜɵɣ ɞɨɡɚɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɚɥɶɧɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɛɚɤ ɫɨ 

ɫɮɟɪɢɱɟɫɤɢɦɢ ɞɧɢɳɚɦɢ, ɜ ɤɨɬɨɪɵɟ ɜɜɚɪɟɧɵ ɩɚɬɪɭɛɤɢ ɞɥɹ ɩɨɞɚɱɢ ɪɚɫɬɜɨɪɚ 

ɪɟɚɝɟɧɬɚ ɢ ɜɨɞɵ ɞɥɹ ɨɬɜɨɞɚ. ɉɟɪɟɞ ɩɭɫɤɨɦ ɜ ɪɚɛɨɬɭ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɞɨɡɚɬɨɪ 

ɡɚɩɨɥɧɹɟɬɫɹ ɪɚɫɬɜɨɪɨɦ ɪɟɚɝɟɧɬɚ ɫɧɢɡɭ ɢɡ ɛɚɤɚ. ȼɨɡɞɭɯ ɩɪɢ ɷɬɨɦ ɜɵɩɭɫɤɚɟɬɫɹ 

ɱɟɪɟɡ ɜɨɡɞɭɲɧɢɤ, ɚ ɪɟɡɢɧɨɜɵɣ ɦɟɲɨɤ ɩɨɞɧɢɦɚɟɬɫɹ ɜɜɟɪɯ, ɩɪɢɥɟɝɚɹ ɤ ɫɬɟɧɤɚɦ 

ɞɨɡɚɬɨɪɚ. Ʉɨɝɞɚ ɜɟɫɶ ɞɨɡɚɬɨɪ ɡɚɩɨɥɧɹɟɬɫɹ ɪɚɫɬɜɨɪɨɦ ɪɟɚɝɟɧɬɚ ɜɨɡɞɭɲɧɢɤ 

ɩɟɪɟɤɪɵɜɚɸɬ ɜɟɧɬɢɥɟɦ ɢ ɨɬɤɪɵɜɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɧɬɢɥɢ ɧɚ 

ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɞɨɡɚɬɨɪɚ. 

Ɍɚɤ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɟɪɟɞ ɞɢɚɮɪɚɝɦɨɣ ɜɵɲɟ, ɱɟɦ ɩɨɫɥɟ ɧɟɟ,  

ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɟ ɟɟ ɪɚɫɯɨɞɭ ɩɨ 

ɬɪɭɛɨɩɪɨɜɨɞɭ ɩɨɣɞɟɬ ɱɟɪɟɡ ɪɨɬɚɦɟɬɪ ɢ ɬɪɭɛɨɩɪɨɜɨɞ ɜ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɞɨɡɚɬɨɪɚ 

ɢ ɜɵɬɟɫɧɢɬ ɢɡ ɧɟɝɨ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɬɚɤɨɟ ɠɟ ɤɨɥɢɱɟɫɬɜɨ ɪɟɚɝɟɧɬɚ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɵ, ɬɨ ɩɨɩɥɚɜɨɤ ɪɨɬɚɦɟɬɪɚ ɨɬɩɭɫɬɢɬɫɹ ɧɚ 

ɧɭɥɟɜɨɟ ɞɟɥɟɧɢɟ, ɷɬɨ ɩɨɫɥɭɠɢɬ ɫɢɝɧɚɥɨɦ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɪɚɛɨɬɭ ɜɬɨɪɨɝɨ 

ɞɨɡɚɬɨɪɚ. 
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Ɋɚɫɱɟɬ ɲɚɣɛɨɜɨɝɨ ɞɨɡɚɬɨɪɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɟɦɤɨɫɬɢ 

ɞɨɡɚɬɨɪɚ ɢ ɞɢɚɦɟɬɪɚ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɢɫɯɨɞɧɨɣ ɜɨɞɵ. 

ȿɦɤɨɫɬɶ ɲɚɣɛɨɜɨɝɨ ɞɨɡɚɬɨɪɚ: 

354.1
06,110

4009,5528
1,01,0 ɦ

ȼ
Ⱦqn

W ɤɱ 











 ≈ 8,3 ɦ3,                      (4.21) 

ɝɞɟ n – ɱɢɫɥɨ ɱɚɫɨɜ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɨɡɚɬɨɪɚ, 8 ɱ; 

       В – ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɨɜ ɪɟɚɝɟɧɬɚ, 10 %; 

       Ȗ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɚɫɬɜɨɪɚ ɪɟɚɝɟɧɬɚ, 1,06 ɬ/ɦ3. 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɥɨɹ ɪɚɫɬɜɨɪɚ ɪɟɚɝɟɧɬɚ ɜ ɞɨɡɚɬɨɪɟ: 

 ì
W

H 98.1
14,3

54.11616
33

1 






  

ɦ,                         (4.22) 

Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ ɞɨɡɚɬɨɪɚ: 

ì
H

d 99.0
2

98.1

2
1 

 
ɦ        (4.23) 

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɫɨɡɞɚɜɚɟɦɵɣ ɞɪɨɫɫɟɥɶɧɨɣ ɲɚɣɛɨɣ: 

    97.115,03
10

98.1100
5,5106,13

100
1 1 






 







   h

K

H
Hh ɦ ɜɨɞ. 

ɫɬ.,                                                                                    (4.24) 

ɝɞɟ ɇ – ɜɵɫɨɬɚ ɩɨɞɚɱɢ ɪɚɫɬɜɨɪɚ ɢɡ ɞɨɡɚɬɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɢɫɯɨɞɧɨɣ ɜɨɞɵ, 5,5 

ɦ; 

 Ʉ – ɬɨɱɧɨɫɬɶ ɞɨɡɢɪɨɜɤɢ, 10%; 

 ∑h·ζ – ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, 0,15 ɦ ɜɨɞ. ɫɬ. 

Ⱦɢɚɦɟɬɪ ɲɚɣɛɵ: 

42,101
97.17,0

9,552
27,427,4 







h

Q
d ɱ

ɲ 
ɦɦ,    (4.25) 

ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɬɟɱɟɧɢɹ, 0,7.  

 

4.9 ȼɟɪɬɢɤɚɥɶɧɵɣ (ɜɢɯɪɟɜɨɣ) ɫɦɟɫɢɬɟɥɶ 

ɋɦɟɫɢɬɟɥɢ ɫɥɭɠɚɬ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɪɟɚɝɟɧɬɨɜ ɜ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɟ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɟɟ ɛɵɫɬɪɨɦɭ 
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ɩɪɨɬɟɤɚɧɢɸ ɩɨɫɥɟɞɭɸɳɢɯ ɪɟɚɤɰɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɤɚɦɟɪɚɯ 

ɯɥɨɩɶɟɨɛɪɚɡɨɜɚɧɢɹ.  ɋɦɟɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟɱɟɧɢɟ 1-2 ɦɢɧ. 

ɉɪɨɟɤɬɢɪɭɟɦ ɜɟɪɬɢɤɚɥɶɧɵɣ (ɜɢɯɪɟɜɨɣ) ɫɦɟɫɢɬɟɥɶ. Ɍɚɤɨɣ ɫɦɟɫɢɬɟɥɶ ɦɨɠɧɨ 

ɩɪɢɧɢɦɚɬɶ ɩɪɢ ɪɚɫɯɨɞɟ ɧɟ ɛɨɥɟɟ 1400-1500 ɦ3/ɱ. ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɦɟɫɢɬɟɥɢ 

ɦɨɝɭɬ ɛɵɬɶ ɤɜɚɞɪɚɬɧɵɟ ɢɥɢ ɤɪɭɝɥɵɟ ɜ ɩɥɚɧɟ, ɫ ɩɢɪɚɦɢɞɚɥɶɧɨɣ ɢɥɢ ɤɨɧɢɱɟɫɤɨɣ 

ɧɢɠɧɟɣ ɱɚɫɬɶɸ. Ɉɛɪɚɛɚɬɵɜɚɟɦɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɩɨ ɬɪɭɛɟ ɜ ɧɢɠɧɸɸ ɱɚɫɬɶ ɫɨ 

ɫɤɨɪɨɫɬɶɸ 1-1,2 ɦ/ɫ. ȼɨɞɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɫɦɟɫɢɬɟɥɶ ɢ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 

ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɫɛɨɪɧɵɣ ɥɨɬɨɤ. ɂɡ ɫɛɨɪɧɨɝɨ ɥɨɬɤɚ ɜɨɞɚ 

ɩɨɫɬɭɩɚɟɬ ɜ ɛɨɤɨɜɨɣ ɤɚɪɦɚɧ. Ȼɨɤɨɜɨɣ ɤɚɪɦɚɧ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɫ 

ɬɟɦ, ɱɬɨɛɵ ɜ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ ɪɚɡɦɟɫɬɢɥɚɫɶ ɬɪɭɛɚ ɞɥɹ ɨɬɜɨɞɚ ɜɨɞɵ. ȼ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɦɟɫɢɬɟɥɹɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɥɧɨɟ ɪɚɫɬɜɨɪɟɧɢɟ 

ɱɚɫɬɢɰ ɢɡɜɟɫɬɢ, ɬ.ɤ. ɨɧɢ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɞɜɢɠɭɬɫɹ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 

ɜ ɬɭɪɛɭɥɟɧɬɧɨɦ ɜɨɫɯɨɞɹɳɟɦ ɩɨɬɨɤɟ ɜɨɞɵ. 

 

 
1 – ɜɵɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ,2 – ɜɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ 

Ɋɢɫɭɧɨɤ 4.3- ɋɦɟɫɢɬɟɥɶ 

 

ɉɪɢɧɢɦɚɟɦ ɨɞɢɧ ɫɦɟɫɢɬɟɥɶ ɫ ɪɚɫɯɨɞɨɦ Qɱ = 552,9/ɱ   

ɉɥɨɳɚɞɶ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ: 

5,5
100

9,552


ɜ

ɱ
ɜ V

Q
f

 
ɦ2,        (4.26) 

ɝɞɟ Vɜ – ɫɤɨɪɨɫɬɶ ɜɨɫɯɨɞɹɳɟɝɨ ɞɜɢɠɟɧɢɹ ɜɨɞɵ, 100 ɦ/ɱ. 

ɋɬɨɪɨɧɚ ɤɜɚɞɪɚɬɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ: 
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 345,25,5  ɜɜ fB  ɦ.       

 (4.27) 

Ⱦɢɚɦɟɬɪ ɩɨɞɜɨɞɹɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

 44,0
114,3

15,044










ɧ

c

V

q
d

  
ɦ,       (4.28) 

ɝɞɟ Vɧ – ɫɤɨɪɨɫɬɶ ɜ ɩɨɞɜɨɞɹɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, 1 ɦ/ɫ. 

ȼɧɟɲɧɢɣ ɞɢɚɦɟɬɪ: 

 476,0026,045,0  dȾ ɦ.                         (4.29) 

ɉɥɨɳɚɞɶ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ: 

 227,0476,0 22  Ⱦf ɧ ɦ2.                  (4.30) 

ȼɵɫɨɬɚ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ: 

 26,2
2

45
)476,0345,2(5,0

2
)(5,0  ɫtgctgȼȼh ɇȼɧ



 
ɦ,   (4.31) 

ɝɞɟ α – ɜɟɥɢɱɢɧɚ ɰɟɧɬɪɚɥɶɧɨɝɨ ɭɝɥɚ ɜ ɫɦɟɫɢɬɟɥɟ, 45º. 

Ɉɛɴɟɦ ɩɢɪɚɦɢɞɚɥɶɧɨɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ: 

)(
3

1
ɧȼɧȼɧɧ ffffhW  = 11,5)227,05,5227,05,5(26,2

3

1
 ɦ3 (4.32) 

ɉɨɥɧɵɣ ɨɛɴɟɦ ɫɦɟɫɢɬɟɥɹ: 

 8,13
60

5,19,552

60








tQ
W ɱ

 
ɦ3,       (4.33) 

ɝɞɟ t – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɲɟɧɢɹ, 1,5 ɦɢɧ. 

Ɉɛɴɟɦ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ: 

7,811,58,13  ɧȼ WWW  ɦ
3.                    (4.34) 

ȼɵɫɨɬɚ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ: 

58,1
5,5

7,8


ȼ

ȼ
ȼ f

W
h ɦ.

 
        (4.35) 

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɦɟɫɢɬɟɥɹ: 

84,358,126,2  ȼɧc hhh  ɦ.               (4.36) 
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4.10 ɋɛɨɪ ɜɨɞɵ ɩɟɪɢɮɟɪɢɣɧɵɦ ɥɨɬɤɨɦ 

ɋɛɨɪ ɜɨɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɫɦɟɫɢɬɟɥɹ ɩɟɪɢɮɟɪɢɣɧɵɦ 

ɥɨɬɤɨɦ ɱɟɪɟɡ ɡɚɬɨɩɥɟɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɥɨɬɤɟ: 

45,276
2

9,552

2
 ɱ

ɥ
Q

Q
 
ɦ3/ɱ       (4.37) 

ɉɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɥɨɬɤɚ: 

13.0
36006,0

45,276

3600








ɥ
ɥ V

Qɥ
 
ɦ2,      (4.38) 

ɝɞɟ Vɥ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɥɨɬɤɟ, 0,6 ɦ/ɫ. 

ȼɵɫɨɬɚ ɫɥɨɹ ɜɨɞɵ ɜ ɥɨɬɤɟ: 

 47,0
27,0

13,0


ɥ

ɥ
ɥ ȼ

h


 
ɦ,        (4.39) 

ɝɞɟ ȼɥ – ɲɢɪɢɧɚ ɥɨɬɤɚ, 0,27 ɦ. 

ɉɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɨɬɜɟɪɫɬɢɣ ɜ ɫɬɟɧɤɚɯ ɥɨɬɤɚ: 

154,0
36001

9,552

3600








o

ɱ
o V

Q
F

 
ɦ2,              (4.40) 

ɝɞɟ V0 – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ, 1 ɦ/ɫ. 

ɉɥɨɳɚɞɶ ɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 

2
22

007,0
4

1,014,3

4
ɦd

f o
o 








 
ɦ2,      (4.41) 

ɝɞɟ d0 – ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ, 100 ɦɦ.  

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ: 

 
22

007,0

154,0


o

o
o f

F
n

 
ɲɬ.        (4.42) 

ȼɧɭɬɪɟɧɧɢɣ ɩɟɪɢɦɟɬɪ ɥɨɬɤɚ: 

     74,6)06,027,0(2345,24)06,0(2(4  ɥɜɥ ȼȼP  ɦ  (4.43) 

ɒɚɝ ɨɬɜɟɪɫɬɢɣ: 

 
3,0

22

74,6

0


n

P
l ɥ
o

 
ɦ        (4.44) 



53 

 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɜɟɪɫɬɢɹɦɢ: 

 2002,01,03,000  ɦdll  ɦɦ.      (4.45) 

 

4.11 Ʉɨɪɢɞɨɪɧɵɣ ɨɫɜɟɬɥɢɬɟɥɶ ɫɨ ɜɡɜɟɲɟɧɧɵɦ ɫɥɨɟɦ ɨɫɚɞɤɚ 

Ⱦɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɫɜɟɬɥɟɧɢɹ ɜɨɞɵ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɟɟ ɧɚ 

ɮɢɥɶɬɪɵ ɜɦɟɫɬɨ ɨɬɫɬɨɣɧɢɤɨɜ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬ ɨɫɜɟɬɥɢɬɟɥɢ ɫɨ 

ɜɡɜɟɲɟɧɧɵɦ ɫɥɨɟɦ ɨɫɚɞɤɚ. ɗɬɨɬ ɦɟɬɨɞ ɨɫɜɟɬɥɟɧɢɹ ɩɪɢɦɟɧɢɦ ɬɨɥɶɤɨ ɩɪɢ 

ɭɫɥɨɜɢɢ ɜɜɟɞɟɧɢɹ ɜ ɜɨɞɭ ɤɨɚɝɭɥɹɧɬɚ, ɬ.ɟ. ɩɪɢ ɭɫɥɨɜɢɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 

ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ. ɉɨɞɞɟɪɠɚɧɢɟ ɬɪɟɛɭɟɦɨɣ ɜɵɫɨɬɵ ɫɥɨɹ ɨɫɚɞɤɚ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ ɨɫɜɟɬɥɟɧɢɣ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ ɨɬɫɨɫɨɦ ɨɫɚɞɤɚ. 

Ɍɚɤ ɠɟ ɧɚɥɢɱɢɟ ɜ ɜɨɞɟ, ɩɨɞɚɜɚɟɦɨɣ ɧɚ ɨɫɜɟɬɥɢɬɟɥɶ ɩɭɡɵɪɶɤɨɜ ɜɨɡɞɭɯɚ 

ɦɨɠɟɬ ɧɚɪɭɲɢɬɶ ɧɨɪɦɚɬɢɜɧɭɸ ɪɚɛɨɬɭ  

ɜɪɟɦɟɧɧɨɝɨ ɨɫɚɞɤɚ. ɉɨɷɬɨɦɭ ɨɛɵɱɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ 

ɢɡ ɜɨɞɵ ɞɨ ɟɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɨɫɜɟɬɥɢɬɟɥɶ.  

Ɉɫɜɟɬɥɢɬɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4.4. Ɋɚɛɨɱɚɹ ɤɚɦɟɪɚ ɫɨɫɬɨɢɬ ɢɡ 

ɞɜɭɯ ɨɬɞɟɥɟɧɢɣ, ɜ ɧɢɠɧɸɸ ɩɪɢɡɦɚɬɢɱɟɫɤɭɸ ɱɚɫɬɶ ɤɨɬɨɪɵɯ, ɩɨ ɞɵɪɱɚɬɵɦ 

ɬɪɭɛɚɦ 1 ɩɨɞɚɟɬɫɹ ɨɫɜɟɬɥɹɟɦɚɹ ɜɨɞɚ. Ɉɫɜɟɬɥɟɧɧɚɹ ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ ɩɨ 

ɫɛɨɪɧɵɦ ɠɟɥɨɛɚɦ 2 ɜ ɫɛɨɪɧɵɣ ɥɨɬɨɤ ɢ ɞɚɥɟɟ ɩɨ ɨɬɜɨɞɹɳɟɣ ɬɪɭɛɟ. Ɉɫɚɞɨɤ 

ɜɡɜɟɲɟɧɧɨɝɨ ɫɥɨɹ ɩɨɫɬɭɩɚɟɬ ɜ ɜɟɪɬɢɤɚɥɶɧɵɣ ɨɫɚɞɤɨɭɩɥɨɬɧɢɬɟɥɶ 6 ɱɟɪɟɡ 

ɨɫɚɞɤɨɩɪɢɟɦɧɵɟ ɨɤɧɚ 3, ɩɪɢɤɪɵɬɵɟ ɤɨɡɵɪɶɤɚɦɢ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɜ ɨɤɧɚ 

ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ. Ⱦɥɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɨɬɫɨɫɚ ɱɟɪɟɡ ɨɤɧɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬɛɨɪ ɜɨɞɵ ɢɡ ɨɫɚɞɤɨɭɩɥɨɬɧɢɬɟɥɹ ɩɨ ɞɵɪɱɚɬɵɦ ɬɪɭɛɚɦ 4. 

ɍɩɥɨɬɧɟɧɧɵɣ ɨɫɚɞɨɤ ɜɵɩɭɫɤɚɟɬɫɹ ɩɨ ɨɫɚɞɤɨɨɬɜɨɞɹɳɢɦ ɬɪɭɛɚɦ 5.   



54 

 

Ɋɢɫɭɧɨɤ 4.4 – Ɉɫɜɟɬɥɢɬɟɥɶ ɫɨ ɜɡɜɟɲɟɧɧɵɦ ɫɥɨɟɦ ɨɫɚɞɤɚ 

               

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɩɨɫɬɭɩɚɸɳɢɯ ɜ 

ɨɫɜɟɬɥɢɬɟɥɶ, ɦɝɥ : 

ɋ = Ɇ + Ʉ . Ⱦɤ + ɂ                                                                              (4.46) 

      ɋ = 10+ 0,55. 400+ 79,26= 304,26 ɦɝ/ɥ 

ɝɞɟ Ɇ – ɫɨɞɟɪɠɚɧɢɟ ɮɬɨɪɚ ɜ ɜɨɞɟ, Ɇ = 5ɦɝ/ɥ 

 Ʉ = 0,55 – ɩɟɪɟɜɨɞɧɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɨɱɢɳɟɧɧɨɝɨ ɫɟɪɧɨɤɢɫɥɨɝɨ 

ɚɥɸɦɢɧɢɹ  

      Ⱦɤ  = 400– ɞɨɡɚ ɤɨɚɝɭɥɹɧɬɚ, ɦɝ/ɥ 

      ɂ – ɤɨɥɢɱɟɫɬɜɨ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜɟɳɟɫɬɜ, ɜɜɨɞɢɦɵɯ ɫ ɚɥɸɦɢɧɚɬɨɦ 

ɧɚɬɪɢɹ ɞɥɹ ɩɨɞɳɟɥɚɱɢɜɚɧɢɹ ɜɨɞɵ, ɦɝ/ɥ 

ɂ = 0,6. Ⱦɢ = 0,6. 132,1= 79,26 ɦɝ/ɥ                                                    (4.47) 

ɝɞɟ Ⱦɢ = 132,1 ɦɝ/ɥ – ɞɨɡɚ ɢɡɜɟɫɬɢ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɬɟɪɹɟɦɨɟ ɩɪɢ ɫɛɪɨɫɟ ɨɫɚɞɤɚ, %: 
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%736.0%100

40000

826,3042,1
%100 







ɫɪ

p
ɨɫ

mCK
q


                                        (4.48) 

ɝɞɟ Kɪ = 1,2  1,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɡɜɟɫɢ ɜ ɜɨɞɟ ɩɨɫɥɟ 3 –12 ɱ 

       ɫɪ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɝ/ɦ3 

       m – ɤɨɥɢɱɟɫɬɜɨ ɜɡɜɟɫɢ ɜ ɜɨɞɟ, ɜɵɯɨɞɹɳɟɣ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɜ ɨɫɜɟɬɥɢɬɟɥɟ, 

m = 812 ɦɝ/ɥ. 

ɉɥɨɳɚɞɶ ɡɨɧɵ ɨɫɜɟɬɥɟɧɢɹ, ɦ2: 

58,153
8,06,3

9,5528,0

6,3
.

.. 








ɡɨ

PȼɊ
ɨɡ

QK
F


ɦ2.                                                                                   (4.49) 

ɝɞɟ Kɪ.ɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɨɞɵ 0,8; 

       ɡ.ɨ – ɫɤɨɪɨɫɬɶ ɜ ɡɨɧɟ ɨɫɜɟɬɥɟɧɢɹ 0,8 ɦ/ɫ. 

ɉɥɨɳɚɞɶ ɡɨɧɵ ɨɬɞɟɥɟɧɢɹ, ɦ2: 

9,42
8,09,06,3

9,552)8,01(

6,3

)1(

.

.
. 










ɨɡ

ɪȼɊ
ɨɬɞɡ

QK
F


ɦ2.                                                             (4.50) 

ɝɞɟ =0,9 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɧɢɠɟɧɢɹ ɜ ɡɨɧɟ ɨɫɜɟɬɥɟɧɢɹ ɨɫɚɞɤɚ. 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɨɫɜɟɬɥɟɧɢɹ, ɦ2: 

Fɨɫɜ = Fɡ.ɨ + Fɡ.ɨɬɞ = 153,58 + 42,9= 196,4 ɦ2 .                                                           (4.51) 

Ʉɨɥɢɱɟɫɬɜɨ ɨɫɜɟɬɥɢɬɟɥɟɣ : 

N = Fɨɫɜ/f =196,4/67.5=2,91 ɲɬ.                                                                                          (4.52) 

ɝɞɟ f -ɩɥɨɳɚɞɶ ɨɫɜɟɬɥɢɬɟɥɹ. 

ɉɪɢɧɢɦɚɟɦ 3 ɪɚɛɨɱɢɯ ɨɫɜɟɬɥɢɬɟɥɹ ȼɤ=2,5 ɦ ; ȼɨ.ɭ.=2,5 ɦ ; Lɤ=9 ɦ. 

ɉɥɨɳɚɞɶ ɤɨɪɢɞɨɪɚ ɨɫɜɟɬɥɢɬɟɥɹ, ɦ2: 

6,25
23

58,153. 






ɉN

F
f ɨɡ

ɤɨɪ ɦ2.                                                                                                     (4.53) 

ɝɞɟ ɉ=2 – ɤɨɥɢɱɟɫɬɜɨ ɤɨɪɢɞɨɪɨɜ.  
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ɉɥɨɳɚɞɶ ɨɫɚɞɤɨɭɩɥɨɬɧɢɬɟɥɹ, ɦ2: 

3,14
3

9,42.
. 

N

F
f ɨɬɞɡ

ɭɨ ɦ2.                                                                                                          (4.54) 

 

4.12 Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɞɵ 

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɞɵɪɱɚɬɵɣ ɤɨɥɥɟɤɬɨɪ, ɦ3/ɱ: 

ɫɦɱɦ
N

Q
q ɱ

ɤɨɥ /026,0/15,92
23

9,552

2
33 





                                            (4.55) 

Ⱦɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ, ɦ: 

ɦɦɦqȾ
ɤɨɥ

ɤɨɥ 25023,0
6,014,3

026,044












                                             (4.56) 

ɝɞɟ ɤɨɥ = 0,50,6 ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɤɨɥɥɟɤɬɨɪɟ. 

ɉɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɣ, ɫɦ2: 

f0 = qɤɨɥ/0 = 0,026/2 = 0,013ɦ2 = 130 ɫɦ2                                       (4.57) 

ɝɞɟ 0 = 1,52 ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɢɡ ɨɬɜɟɪɫɬɢɹ. 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɜ ɤɨɥɥɟɤɬɨɪɟ, ɲɬ: 

n0 = f0/f0=130/3,14=42 ɲɬ.                                                                 (4.58) 

ɝɞɟ f0 – ɩɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɣ, ɫɦ2; 

      d =1020 ɦɦ – ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ. 

ɒɚɝ ɨɬɜɟɪɫɬɢɹ, ɦ: 

43,0
42

922

0
0 







n

l
l ɤɨɪ ɦ.                                                                       (4.59) 
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4.13 ɋɛɨɪ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ 

ɋɛɨɪ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɞɨɫɛɨɪɧɵɦɢ ɠɟɥɨɛɚɦɢ ɫ ɡɚɬɨɩɥɟɧɧɵɦɢ 

ɨɬɜɟɪɫɬɢɹɦɢ. ɀɟɥɨɛɚ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɡɨɧɟ ɨɫɜɟɬɥɟɧɢɹ, ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɟɝɨ, 

ɜɞɨɥɶ ɛɨɤɨɜɵɯ ɫɬɟɧ ɤɨɪɢɞɨɪɨɜ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɜɨɞɨɫɛɨɪɧɨɦ ɠɟɥɨɛɟ, ɦ3/ɱ: 

ɫɦɱɦ
N

QK
q ɱ

ɠ /009.0/25,32
223

9,5527,0

22
33 








 .                                 (4.60) 

ɝɞɟ K = 0,7 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɨɞɵ. 

ɒɢɪɢɧɚ ɠɟɥɨɛɚ, ɦ: 

ɫɦɦqɜ ɠɠ 1313,0009,09,09,0 4,04,0  .                                              (4.61) 

Ƚɥɭɛɢɧɚ ɠɟɥɨɛɚ ɜ ɟɝɨ ɧɚɱɚɥɟ, ɫɦ: 

75,16
2

13
5,17

2
5,17  ɠ

ɧɚɱ
ɜ

h ɫɦ.                                                     (4.62) 

Ƚɥɭɛɢɧɚ ɠɟɥɨɛɚ ɜ ɟɝɨ ɤɨɧɰɟ, ɫɦ: 

 25,23
2

13
5,27

2
5,27  ɠ

ɤɨɧ
ɜ

h ɫɦ.                                                  (4.63) 

ɉɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɣ ɜ ɠɟɥɨɛɟ, ɫɦ2: 

014,0
05,081,9265,0

009,0

2








gh

q
f ɠ

ɨɬɜ 
ɦ2 = 141 ɫɦ2 .                               (4.64) 

ɝɞɟ  = 0,65 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; 

       h = 0,05 ɫɦ – ɪɚɡɧɨɫɬɶ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɨɫɜɟɬɥɢɬɟɥɟ ɢ ɠɟɥɨɛɟ. 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɜ ɠɟɥɨɛɟ: 

n = fɨɬɜ/fɨɬɜ = 141/3,14 = 44ɲɬ.                                                         (4.65) 

ɲɚɝ ɨɫɢ ɨɬɜɟɪɫɬɢɣ, ɦ. 

l = lɤɨɪ/n = 9/ 44= 0,2 ɦ.                                                                       (4.66) 
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4.14  ɋɤɨɪɵɟ ɮɢɥɶɬɪɵ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ 

Ɏɢɥɶɬɪɨɜɚɧɢɟ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɨɫɜɟɬɥɟɧɢɹ ɜɨɞɵ, ɬ.ɟ. ɡɚɞɟɪɠɚɧɢɹ 

ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɜɨɞɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. Ɏɢɥɶɬɪɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ 

ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɱɟɪɟɡ ɫɥɨɣ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɝɨ ɫɨɛɨɣ  

ɩɨɪɢɫɬɭɸ ɫɪɟɞɭ. Ɏɢɥɶɬɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɟɡɟɪɜɭɚɪ, ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ 

ɤɨɬɨɪɨɝɨ ɪɚɫɩɨɥɨɠɟɧɨ ɞɪɟɧɚɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɚ ɤɨɬɨɪɨɟ ɭɤɥɚɞɵɜɚɸɬ ɫɥɨɣ 

ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɡɚɬɟɦ ɫɥɨɣ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ. ȼ 

ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɫɤɨɪɵɟ ɮɢɥɶɬɪɵ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ. 

ɋɤɨɪɵɟ ɮɢɥɶɬɪɵ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɨɫɜɟɬɥɟɧɢɹ ɦɭɬɧɵɯ ɢ ɰɜɟɬɧɵɯ ɜɨɞ ɩɨɫɥɟ 

ɤɨɚɝɭɥɢɪɨɜɚɧɢɹ (ɢ ɨɬɫɬɚɢɜɚɧɢɹ) ɩɪɢ ɪɟɚɝɟɧɬɧɨɦ ɭɦɹɝɱɟɧɢɢ. ɉɪɢ ɫɤɨɪɨɦ 

ɮɢɥɶɬɪɨɜɚɧɢɢ ɩɪɨɢɫɯɨɞɢɬ ɛɵɫɬɪɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɮɢɥɶɬɪɚ, ɬɪɟɛɭɸɳɟɟ ɟɝɨ 

ɨɱɢɫɬɤɢ. Ɉɱɢɫɬɤɭ ɮɢɥɶɬɪɨɜ ɩɪɨɢɡɜɨɞɹɬ ɩɭɬɟɦ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɭɸɳɟɣ 

ɡɚɝɪɭɡɤɢ ɨɛɪɚɬɧɵɦ ɬɨɤɨɦ ɜɨɞɵ (ɱɢɫɬɨɣ), ɩɨɞɚɜɚɟɦɨɣ ɫɧɢɡɭ ɱɟɪɟɡ ɞɪɟɧɚɠ ɢ 

ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɫɥɨɣ ɝɪɚɜɢɹ ɢ ɩɟɫɤɚ.(ɪɢɫɭɧɨɤ 4.5) 

 

Ɋɢɫɭɧɨɤ 4.5 – ɫɤɨɪɵɣ ɮɢɥɶɬɪ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ 

 

ȼɨɞɚ ɩɨɫɬɭɩɚɟɬ ɧɚ ɮɢɥɶɬɪ ɱɟɪɟɡ ɤɚɪɦɚɧ 3 ɢ ɠɟɥɨɛɚ 4, ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 

ɫɥɨɢ ɩɟɫɤɚ ɢ ɝɪɚɜɢɹ ɢ ɨɬɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ 5, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɮɢɥɶɬɪɚ. ɉɪɢ ɩɪɨɦɵɜɤɟ ɮɢɥɶɬɪ ɜɤɥɸɱɚɟɬɫɹ, 

ɩɪɨɦɵɜɧɚɹ ɜɨɞɚ  
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ɩɨɞɚɟɬɫɹ ɫɧɢɡɭ ɱɟɪɟɡ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɢ ɩɪɨɯɨɞɢɬ ɫɥɨɢ ɝɪɚɜɢɹ ɢ 

ɩɟɫɤɚ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ɉɪɨɦɵɜɤɚ ɞɥɢɬɫɹ 5-7 ɦɢɧɭɬ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ  

12-18 ɥ/ɫ.ɦ2 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɪɚɤɰɢɢ ɡɚɝɪɭɡɤɢ. Ʉɨɥɢɱɟɫɬɜɨ ɮɢɥɶɬɪɨɜ ɧɚ 

ɫɬɚɧɰɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɱɟɬɵɪɟɯ. ɋɤɨɪɵɟ ɮɢɥɶɬɪɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 

ɪɚɛɨɬɭ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɮɨɪɫɢɪɨɜɚɧɧɵɯ ɪɟɠɢɦɚɯ. 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɨɜ: 

67,58
1033,021,01026,31024

8,13271

6,3 .21.








ɧɪɧɪ

ɫɭɬ

VtntwnVT

Q
F ɦ2, (4.67) 

ɝɞɟ Ɍ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɜ ɬɟɱɟɧɢɢ ɫɭɬɨɤ, 24 ɱ; 

  w – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ, 10 ɥ/ɫ.ɦ2; 

   t1 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɦɵɜɤɢ, 0,1 ɱ; 

   t2 – ɩɪɨɫɬɨɣ ɮɢɥɶɬɪɚ ɜ ɫɜɹɡɢ ɫ ɩɪɨɦɵɜɤɨɣ, 0,33 ɱ; 

   n – ɱɢɫɥɨ ɩɪɨɦɵɜɨɤ ɮɢɥɶɬɪɚɰɢɢ ɜ ɫɭɬɤɢ, 2; 

   Vɪ.ɧ. – ɫɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ. 

ɉɪɢɧɢɦɚɟɦ 4 ɮɢɥɶɬɪɨɜ ɫ ɪɚɡɦɟɪɚɦɢ ɜ ɩɥɚɧɟ 4,5×3  ɦ ɢ ɩɥɨɳɚɞɶɸ 13,5 

ɦ2. 

ɋɤɨɪɨɫɬɶ ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɪɢ ɮɨɪɫɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ: 

8
14

4
6

1
... 







NN

N
VV ɧɪɮɪ  ɦ/ɱ,      (4.68) 

ɝɞɟ N1 – ɤɨɥɢɱɟɫɬɜɨ ɨɫɜɟɬɥɢɬɟɥɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɟɦɨɧɬɟ. 

ȼ ɤɚɱɟɫɬɜɟ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢɧɢɦɚɟɦ ɝɪɚɧɨɞɢɨɪɢɬɨɜɵɣ 

ɩɟɫɨɤ. Ƚɪɚɧɨɞɢɨɪɢɬ - ɝɨɪɧɚɹ ɩɨɪɨɞɚ, ɢɦɟɸɳɚɹ ɪɚɜɧɨɡɟɪɧɢɫɬɭɸ ɢɥɢ 

ɩɨɪɮɧɪɨɜɢɞɧɭɸ ɫɬɪɭɤɬɭɪɭ. Ƚɪɚɧɨɞɢɨɪɢɬɨɜɵɣ ɩɟɫɨɤ ɨɛɥɚɞɚɟɬ ɯɨɪɨɲɢɦɢ 

ɮɢɡɧɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɢ ɜɵɫɨɤɢɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɱɬɨ ɞɚɟɬ  

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɜ ɥɸɛɵɯ ɮɢɥɶɬɪɨɜɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ 

ɨɫɜɟɬɥɟɧɢɹ ɢ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɜɨɞɵ ɜ ɮɢɥɶɬɪɚɯ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɞɥɹ ɨɛɴɟɤɬɨɜ 

ɷɧɟɪɝɟɬɢɤɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɞɨɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ.  

Ƚɪɚɧɨɞɢɨɪɢɬɨɜɵɣ ɩɟɫɨɤ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜɨ ɜɫɟɯ ɬɢɩɚɯ 

ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɡɟɪɧɢɫɬɵɯ ɮɢɥɶɬɪɚɯ, ɤɚɤ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɮɢɥɶɬɪɭɸɳɟɝɨ 
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ɫɥɨɹ, ɬɚɤ ɢ ɞɥɹ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɫɥɨɟɜ, ɚ ɬɚɤɠɟ ɜ ɮɢɥɶɬɪɚɯ ɞɥɹ ɞɨɨɱɢɫɬɤɢ 

ɫɬɨɱɧɵɯ ɜɨɞ. 

Ƚɪɚɧɨɞɢɨɪɢɬɨɜɵɣ    ɩɟɫɨɤ    ɢɦɟɟɬ     ɫɥɟɞɭɸɳɢɣ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ 

ɫɨɫɬɚɜ: ɤɜɚɪɰ = 5-10%, ɛɢɨɬɢɬ  = 3-8%, ɩɥɚɝɢɨɤɥɚɡ = 10%, ɪɨɝɨɜɚɹ ɨɛɦɚɧɤɚ  = 

3-8%, ɤɚɥɢɲɩɚɬ  = 5-10%, ɤɥɢɧɨɩɢɪɨɤɫɟɧ  = 1%. 

Ɉɫɧɨɜɧɵɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɚɧɨɞɢɨɪɢɬɨɜɨɝɨ ɩɟɫɤɚ: 

ɧɚɫɵɩɧɚɹ ɦɚɫɫɚ- 1,37 ɝ/ɫɦ2, ɩɥɨɬɧɨɫɬɶ - 2,68 ɝ/ɫɦ3, ɩɨɪɢɫɬɨɫɬɶ -41 %, 

ɢɫɬɢɪɚɟɦɨɫɬɶ - 0,4 %, ɢɡɦɟɥɶɱɚɟɦɨɫɬɶ - 3,8 %, ɩɭɫɬɨɬɧɨɫɬɶ -14 % 

Ɋɚɫɱɟɬɧɵɟ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɨɜɚɧɢɹ, ɜɵɫɨɬɚ ɫɥɨɹ ɝɪɚɧɨɞɢɨɪɢɬɨɜɨɣ 

ɡɚɝɪɭɡɤɢ ɢ ɟɟ ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɫɱɟɬɨɦ. Ⱦɪɨɛɥɟɧɚɹ 

ɡɟɪɧɢɫɬɚɹ ɡɚɝɪɭɡɤɚ ɢɡ ɝɪɚɧɨɞɢɨɪɢɬɚ ɢɦɟɟɬ ɛɨɥɟɟ ɪɚɡɜɢɬɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɪɟɧ 

ɢ ɛɨɥɶɲɭɸ ɩɨɪɢɫɬɨɫɬɶ, ɱɟɦ ɩɟɫɨɤ ɫɤɨɪɨɫɬɢ ɮɢɥɶɬɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɧɚ 10-15 % 

ɛɨɥɶɲɟ, ɱɟɦ ɧɚ ɮɢɥɶɬɪɨɜɚɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɬɨɝɨ ɠɟ ɬɢɩɚ ɫ ɩɟɫɱɚɧɨɣ 

ɡɚɝɪɭɡɤɨɣ. Ⱦɥɹ ɤɨɧɬɚɤɬɧɵɯ ɨɫɜɟɬɥɢɬɟɥɟɣ ɫɤɨɪɨɫɬɢ ɩɪɢɧɹɬɵ ɨɞɢɧɚɤɨɜɵɦɢ ɫ 

ɩɟɫɱɚɧɨɣ ɡɚɝɪɭɡɤɨɣ ɫ ɰɟɥɶɸ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɲɢɪɟɧɢɹ ɡɚɝɪɭɡɤɢ ɩɪɢ 

ɜɨɫɯɨɞɹɳɟɦ ɧɚɩɪɚɜɥɟɧɢɢ ɮɢɥɶɬɪɨɜɚɧɢɹ. 

ȼ ɰɟɥɹɯ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɤɨɪɵɯ ɝɪɚɧɨɞɢɨɪɢɬɨɜɵɯ ɮɢɥɶɬɪɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɜɨɞɨ-

ɜɨɡɞɭɲɧɭɸ ɩɪɨɦɵɜɤɭ, ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɟɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɟɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɮɢɥɶɬɪɨɜ. Ƚɪɚɧɨɞɢɨɪɢɬɨɜɵɟ ɮɢɥɶɬɪɵ 

ɞɥɹ ɨɛɟɡɠɟɥɟɡɢɜɚɧɢɹ ɜɨɞɵ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫ ɜɨɞɨ-ɜɨɡɞɭɲɧɨɣ 

ɩɪɨɦɵɜɤɨɣ ɫ ɩɪɨɦɵɜɧɵɦɢ ɠɟɥɨɛɚɦɢ ɢɥɢ ɫ ɫɢɫɬɟɦɨɣ ɧɢɡɤɨɝɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 

ɨɬɜɨɞɚ ɩɪɨɦɵɜɧɵɯ ɜɨɞ. 

 

4.15  Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ ɮɢɥɶɬɪɚ 

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ: 

ɫɦɫɥfqɩɪ /17,0/75,168135,13 3  ,                       (4.69) 

ɝɞɟ  – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɚ, 13 ɥ/ɫ.ɦ2. 

Ⱦɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ: 
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ɦɦɦ
V

q
d

ɤɨɥ

ɩɪ
ɤɨɥ 150150,0

5,114,3

17,044












.     (4.70) 

ɉɥɨɳɚɞɶ ɮɢɥɶɬɪɚ ɧɚ ɤɚɠɞɨɟ ɨɬɜɟɬɜɥɟɧɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ: 

 
m

DL
f ɤɨɥ

ɨɬɜ 



2

= [(4,5-0,15)/2].0,27 = 0,09 ɦ2,                                    (4.71 

ɝɞɟ m – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɜɟɬɜɥɟɧɢɹɦɢ, 0,27 ɦ; 

   L – ɞɥɢɧɚ ɮɢɥɶɬɪɚ, 4,5 ɦ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɨɬɜɟɬɜɥɟɧɢɹ: 

17,11309,0  ɨɬɜɨɬɜ fq  ɥ/ɫ                 (4.72) 

Ⱦɢɚɦɟɬɪ ɨɬɜɟɬɜɥɟɧɢɹ: 

03,0
8,114,3

0017,044










ɨɬɜɥ

ɨɬɜ
ɨɬɜ V

q
d


ɦ = 30 ɦɦ               (4.73) 

ɋɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɣ: 

22
0 30003.0

100

5,1325,0

100
ɫɦɦ

f
f ɮ 








.                  (4.74) 

ɑɢɫɥɨ ɨɬɜɟɪɫɬɢɣ ɮɢɥɶɬɪɚ: 

   316
95,0

300

0

0
0 f

f
n ɲɬ.,       (4.75) 

ɝɞɟ f0 – ɩɥɨɳɚɞɶ ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 11 ɦɦ, 0,95 ɫɦ2.  

ɑɢɫɥɨ ɨɬɜɟɪɫɬɢɣ ɨɬɜɟɬɜɥɟɧɢɣ: 

28
1,11

316

27,0/
0  

B

n
nɨɬɜ ɲɬ.       (4.76) 

Ⱦɥɢɧɚ ɨɬɜɟɬɜɥɟɧɢɹ: 

    2,22/15,05,42/0  ɤDLl ɦ      (4.77) 

ɒɚɝ ɨɫɢ ɨɬɜɟɪɫɬɢɣ: 

079,0
28

2,2

0
0 

n

l
l ɨɬɜ ɦ = 79 ɦɦ       (4.78) 
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4.16 Ɋɚɫɱɟɬ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ ɩɪɢ ɩɪɨɦɵɜɤɟ ɮɢɥɶɬɪɚ 

ɋɛɨɪ ɢ ɨɬɜɨɞ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ ɩɪɢ ɩɪɨɦɵɜɤɟ ɫɤɨɪɵɯ ɮɢɥɶɬɪɨɜ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɠɟɥɨɛɨɜ ɪɚɡɦɟɳɚɟɦɵɯ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ 

ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ. 

ɒɢɪɢɧɚ ɠɟɥɨɛɚ: 

   
3,0

5,157,1

06,0
1,2

57,1
5

3

2

5
3

2








ɚ

qКȼ ɠ  ɦ,     (4.79) 

ɝɞɟ Ʉ – ɞɥɹ ɠɟɥɨɛɚ ɫ ɬɪɟɭɝɨɥɶɧɵɦ  ɥɨɬɤɨɦ, 2; 

       ɚ – ɨɬɧɨɲɟɧɢɟ ɜɵɫɨɬɵ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɱɚɫɬɢ ɠɟɥɨɛɚ ɤ ɩɨɥɨɜɢɧɟ ɟɝɨ 

ɜɵɫɨɬɵ, 1,5. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɞɢɧ ɠɟɥɨɛ: 

06,0
3

18,0


ɠ

ɩɪ
ɠ ɉ

q
q ɥ/ɫ,                           (4.80) 

ɝɞɟ ɉɠ – ɤɨɥɢɱɟɫɬɜɨ ɠɟɥɨɛɨɜ, 3. 

ȼɵɫɨɬɚ ɤɪɨɦɤɢ ɠɟɥɨɛɚ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɚɝɪɭɡɤɢ: 

7,03,0
100

401
3,0

100








lH
h ɮ

ɠ ɦ,      (4.81) 

ɝɞɟ ɇɮ – ɜɵɫɨɬɚ ɮɢɥɶɬɪɭɸɳɟɝɨ ɫɥɨɹ, 1 ɦ; 

   l – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ, 40%. 

Ɋɚɫɱɟɬ ɜɨɞɵ ɧɚ ɩɪɨɦɵɜɤɭ ɮɢɥɶɬɪɚ: 

18,6%100
10004,79,552

46065,1313
%100

1000

601 









ɪɱ ɌQ

NtfɊ 
%   (4.82) 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɮɢɥɶɬɪɚ ɦɟɠɞɭ ɩɪɨɦɵɜɤɚɦɢ ɱɚɫɬɟɣ: 

    4,717,033,01,083210  tttTT ɱ,    (4.83) 

ɝɞɟ t1 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɦɵɜɤɢ, 0,1 ɱ; 

      t2 – ɩɪɨɫɬɨɣ ɮɢɥɶɬɪɚ ɜ ɫɜɹɡɢ ɫ ɩɪɨɦɵɜɤɨɣ, 0,33 ɱ; 

  t3 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɛɪɨɫɚ ɩɟɪɜɨɝɨ ɮɢɥɶɬɪɚ ɜ ɫɬɨɤ, 0,17 ɱ; 

      T0 – ɪɚɛɨɱɢɣ ɮɢɥɶɬɪɨɰɢɤɥ, 8 ɱ. 
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɞɧɚ ɠɟɥɨɛɚ ɞɨ ɞɧɚ ɫɛɨɪɧɨɝɨ ɤɚɧɚɥɚ: 

0,12,0
7,081,9

18,0
73,12,073,1 3

2

2

3
2

2








ɤɚɧ

ɤɚɧ
ɤɚɧ ɜq

qɇ ɦ,   (4.84) 

ɝɞɟ qɤɚɧ – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɤɚɧɚɥɭ, ɪɚɜɧɨ ɤɨɥɢɱɟɫɬɜɭ ɩɪɨɦɵɜɧɨɣ ɜɨɞɵ 0,18 ɦ3/ɫ; 

   ɜɤɚɧ – ɲɢɪɢɧɚ ɫɛɨɪɧɨɝɨ ɤɚɧɚɥɚ, 0,7 ɦ. 

ɉɥɨɳɚɞɶ ɫɟɱɟɧɢɹ: 

7,00,17,0f каɧ  ɤɚɧɤɚɧ ɇȼ  ɦ2.                (4.85) 

 ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɜ ɤɚɧɚɥɟ: 

 25,0
7,0

18,0


ɤɚɧ

ɤɚɧ
ɤɚɧ f

q
V  ɦ/c.       (4.86) 

 

4.17  ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɩɪɢ ɩɪɨɦɵɜɤɟ ɮɢɥɶɬɪɚ 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɮɢɥɶɬɪɚ: 

7,0
81,92

7,1

81,92

25,1
1

6,0

2,2

22
1

2,2 22

2

2
..

2

2.. 




















 

g

V

g

V
h ɬɪɤɨɥ

ɫɪ 
ɦ.  (4.87) 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɮɢɥɶɬɪɭɸɳɟɦ ɫɥɨɟ: 

    81,015.12017,06,0  ɮɮ ɇɜɚh   ɦ,    (4.88) 

ɝɞɟ ɚ – ɤɪɭɩɧɨɫɬɶ ɡɟɪɟɧ, 0,6; 

      ɜ – ɩɚɪɚɦɟɬɪɵ ɩɟɫɤɚ, 0 ,017; 

 w – ɢɧɬɟɧɫɢɜɧɨɫɬɶ  ɩɪɨɦɵɜɤɢ, 12,5 ɥ/ɫ·ɦ2. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɫɥɨɹɯ: 

13,05,125,0022,0022,0 ..  ɫɩɫɩ ɇh  ɦ,     (4.89) 

ɝɞɟ ɇɉɋ – ɜɵɫɨɬɚ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɫɥɨɹ, 0,5 ɦ. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 

82,010000818,0.  lih ɬɩ  ɦ,       (4.90) 

ɝɞɟ i – ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɭɤɥɨɧ, 0,00818. 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ: 

37,0
81,92

7,2

2

22








g

V
hɇɌ ɦ       (4.91) 
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ɉɨɬɟɪɢ ɧɚɩɨɪɚ  ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ: 

43,0
81,92

8,1
)92,05,026,0984,0(

2

22

.. 


 g

V
h ɤɨɥ

ɫɦ   ɦ,   (4.92) 

ɝɞɟ ∑ζ – ɫɭɦɦɚ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ: 0,984 – ɞɥɹ ɤɨɥɟɧɚ, 

0,26 – ɞɥɹ ɡɚɞɜɢɠɤɢ, 0,5, 0,26 – ɞɥɹ ɬɪɨɣɧɢɤɚ. 

ɋɭɦɦɚ ɩɨɬɟɪɶ ɧɚɩɨɪɚ: 

ìhhhhhhh ñìñîòïñïôñð 26,343,037,082,013,081,07,0..........  ɦ(4.93) 

Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɜɨɞɵ ɨɬ ɞɧɚ ɪɟɡɟɪɜɭɚɪɚ ɱɢɫɬɨɣ ɜɨɞɵ ɞɨ 

ɠɟɥɨɛɚ: 

ɦHhh ɮЖȽ 2,65,417,05,4   ɦ. .    (4.94) 

ɇɚɩɨɪ ɧɚɫɨɫɚ: 

  ɦhhhH ɧɡȽ 96.105,126,32,6..  ɦ.    (4.95) 

ɉɨ ɡɧɚɱɟɧɢɸ ɇ = 10,96 ɦ ɢ q = 0,075 ɦ3/ɫ. ɉɪɢɧɢɦɚɟɦ ɧɚɫɨɫ ɦɚɪɤɢ HS 

200-150-300/240, ɬɢɩ 225SC.  ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ 1487 ɨɛ/ɦɢɧ-1, ɦɨɳɧɨɫɬɶ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 37 ɤȼɬ. Ɍɚɤɠɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ ɚɝɪɟɝɚɬ. 

 

4.18 Ɉɩɪɟɞɟɥɟɧɢɟ ɞɨɡ ɨɛɟɡɡɚɪɚɠɢɜɚɸɳɢɯ ɪɟɚɝɟɧɬɨɜ 

Ɉɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɝɢɩɨɯɥɨɪɢɬɨɦ ɧɚɬɪɢɹ, ɤɨɬɨɪɵɣ 

ɩɨɥɭɱɚɸɬ ɧɚ ɜɨɞɨɨɱɢɫɬɧɨɣ ɫɬɚɧɰɢɢ ɩɭɬɟɦ ɷɥɟɤɬɪɨɥɢɡɚ 

ɜɵɫɨɤɨɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɨɜɚɪɟɧɧɨɣ ɫɨɥɢ ɜ ɷɥɟɤɬɪɨɥɢɡɟɪɟ 

ɩɪɨɬɨɱɧɨɝɨ ɬɢɩɚ ɫ ɝɪɚɮɢɬɨɜɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ. 

Ɋɚɫɱɟɬɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɯɥɨɪɚ ɞɥɹ ɯɥɨɪɢɪɨɜɚɧɢɹ ɜɨɞɵ (ɩɪɢ ɞɨɡɟ ɯɥɨɪɚ 

(Ⱦɯɥ.  = 1,0 ɦɝ/ɥ) ɪɚɜɟɧ; 

Qɯɥ= (Qɱɚɫ Ⱦɯɥ )/1000 ɤɝ/ɫɭɬ .                                                                 (4.96) 

 

Qɯɥ =(552,9  ∙1,0)/1000 = 0,55 ɤɝ/ɱ = 13,27 ɤɝ/ɫɭɬ.         

 

ɉɪɢɧɢɦɚɟɬɫɹ ɷɥɟɤɬɪɨɥɢɡɧɚɹ ɭɫɬɚɧɨɜɤɚ ɦɚɪɤɢ ɗɇ – 25 ɫ ɨɬɞɟɥɶɧɨ 

ɫɬɨɹɳɢɦ ɫɤɥɚɞɨɦ ɩɨɜɚɪɟɧɧɨɣ ɫɨɥɢ. 
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4.19 ɋɢɫɬɟɦɚ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ 

Ⱦɥɹ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢɦɟɧɹɟɦ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɭɸ 

ɛɚɤɬɟɪɢɰɢɞɧɭɸ ɭɫɬɚɧɨɜɤɭ Ʌɚɡɭɪɶ Ɇ-5Ʉ. Ɋɚɫɯɨɞ ɫɬɨɱɧɵɯ ɜɨɞ 194,46 ɦ3/ɱ. 

 

4.20  Ɋɚɫɱɟɬ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɹ 

Ⱦɢɚɦɟɬɪ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɹ: 

52,2
114,3

544










n

FȾ


ɦ,       (4.97) 

ɝɞɟ F – ɧɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɹ, ɦ2; 

        n – ɤɨɥɢɱɟɫɬɜɨ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɟɣ, 1. 

 ɉɥɨɳɚɞɶ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɹ: 

5
6,06,3

3,8
3,1

6,3








ɪ

ɱQ
F


  ɦ2,      (4.98) 

ɝɞɟ  = 1,3-1,5; 

Qɱ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɭɞɚɥɟɧɢɟ ɨɫɚɞɤɚ, ɦ3/ɱ: 

552,9– 100 % 

     ɯ      – 1,5 %        ɯ = Qɱ = 8,3 ɦ3/ɱ, 

ɪ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɨɫɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɜɨɞɵ, 0,6 ɦɦ/ɫ. 

ɉɪɢɧɢɦɚɟɦ ɲɥɚɦɨɭɩɥɨɬɧɢɬɟɥɶ d = 2,6ɦ. 
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5 ȺȼɌɈɆȺɌɂɁȺɐɂə 

5.1 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɪɚɛɨɬɵ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɣ 

Ɋɟɝɭɥɢɪɨɜɤɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɧɚɫɨɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɩɨɞɞɟɪɠɚɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɪɢ ɩɟɪɟɦɟɧɧɨɦ ɪɚɫɯɨɞɟ, ɚ 

ɬɚɤɠɟ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɝɢɞɪɨɭɞɚɪɨɜ ɢ ɩɪɨɜɚɥɨɜ ɞɚɜɥɟɧɢɣ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ 

ɱɚɫɬɨɬɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɢɡɦɟɧɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɧɚɫɨɫɚ 

ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɦɨɦɟɧɬɟ ɧɚ ɜɚɥɭ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɷɬɨɝɨ ɧɚɫɨɫɚ. Ɍɚɤɨɣ ɫɩɨɫɨɛ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɥɚɜɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɢ ɪɚɫɯɨɞɚ ɜ ɧɚɫɨɫɧɨɣ ɫɢɫɬɟɦɟ.  

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɭɩɪɚɜɥɟɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɧɟɫɤɨɥɶɤɢɦɢ ɧɚɫɨɫɚɦɢ (ɜ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɞɜɭɦɹ), ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɜ 

ɫɟɬɟɜɨɦ ɪɟɠɢɦɟ (ȼɄɅ/ȼɕɄɅ), ɩɪɢ ɷɬɨɦ ɨɞɢɧ ɢɡ ɧɢɯ ɭɩɪɚɜɥɹɟɬɫɹ ɱɟɪɟɡ 

ɱɚɫɬɨɬɧɵɣ ɪɟɝɭɥɹɬɨɪ. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢɦɟɟɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɭɸ 

ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɫ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɦ ɞɥɹ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ.  

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɮɭɧɤɰɢɹɦɢ: 

• Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜ ɡɚɦɤɧɭɬɨɦ ɤɨɧɬɭɪɟ; 

• Ɋɟɠɢɦ ȼɄɅ/ȼɕɄɅ ɩɪɢ ɧɢɡɤɨɦ ɪɚɫɯɨɞɟ (ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɣ ɪɟɠɢɦ, ɪɟɠɢɦ 

«ɫɧɚ»); 

• Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ, ɫɬɭɩɟɧɱɚɬɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɧɚɫɨɫɚɦɢ; 

• Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɞɧɢɦ ɧɚɫɨɫɨɦ ɱɟɪɟɡ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɱɚɫɬɨɬɵ; 

• ɗɤɫɩɥɭɚɬɚɰɢɹ ɜ ɪɭɱɧɨɦ ɪɟɠɢɦɟ ɫɬɚɧɰɢɢ; 

• ȼɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɤɢ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ; 

• ɋɜɟɬɨɫɢɝɧɚɥɶɧɚɹ ɢɧɞɢɤɚɰɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɧɚ ɩɟɪɟɞɧɟɣ ɩɚɧɟɥɢ. 
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5.2 ɉɨɞɤɥɸɱɟɧɢɟ ɱɚɫɬɨɬɧɨɣ ɫɬɚɧɰɢɢ 

ɉɨɞɤɥɸɱɟɧɢɟ ɋɬɚɧɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɯɟɦɨɣ ɧɚ 

ɪɢɫɭɧɤɟ 5.1: 

 

Ɋɢɫɭɧɨɤ 5.1 ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɢ 

 

5.3 ɍɩɪɚɜɥɟɧɢɟ ɫɬɚɧɰɢɟɣ 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɋɬɚɧɰɢɟɣ ɫɥɭɠɚɬ ɨɪɝɚɧɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ        

ɢɧɞɢɤɚɰɢɢ, ɚ ɬɚɤɠɟ ɪɚɡɴɟɦɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ: 

ɇɚ ɲɤɚɮɭ ɋɬɚɧɰɢɢ ɑɚɫɬɨɬɧɨɣ: 

– ɪɭɱɤɚ ɜɤɥɸɱɟɧɢɹ/ɨɬɤɥɸɱɟɧɢɹ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ «ȼɄɅ/ȼɕɄɅ»; 

– ɥɚɦɩɵ «ɋɟɬɶ» ɢ «Ⱥɜɚɪɢɹ», ɢɧɞɢɰɢɪɭɸɳɢɟ ɩɨɞɚɱɭ ɩɢɬɚɸɳɟɣ ɫɟɬɢ ɢ  
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ɩɟɪɟɯɨɞ ɫɬɚɧɰɢɢ ɜ ɚɜɚɪɢɣɧɵɣ ɪɟɠɢɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

– ɪɭɱɤɚ ɡɚɞɚɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɞɚɜɥɟɧɢɹ «ȾȺȼɅȿɇɂȿ»; 

– ɥɚɦɩɵ ɢɧɞɢɰɢɪɭɸɳɢɟ ɪɚɛɨɬɭ ɧɚɫɨɫɚ ɨɬ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

ɢɥɢ ɜɩɪɹɦɭɸ ɨɬ ɫɟɬɢ «ɈɌ ɉɑ» ɢɥɢ «ɈɌ ɋȿɌɂ»; 

– ɪɭɱɤɚ ɜɵɛɨɪɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɧɚɫɨɫɚ ɨɬ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ 

ɢɥɢ ɜɩɪɹɦɭɸ ɨɬ ɫɟɬɢ «ȺȼɌ/0/Ɋɍɑ»; 

– ɪɭɱɤɚ ɜɵɛɨɪɚ ɧɚɫɨɫɚ ɞɥɹ ɪɚɛɨɬɵ  ɜ ɨɫɧɨɜɧɨɦ ɪɟɠɢɦɟ (ɨɬ ɉɑ), ɞɪɭɝɨɣ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɬɚɧɨɜɢɬɫɹ «ɩɨɦɨɳɧɢɤɨɦ» «ɇ1/0/ɇ2»; 

– ɤɧɨɩɤɢ «ɉɍɋɄ/ɋɌɈɉ» ɞɥɹ ɜɤɥɸɱɟɧɢɢ ɧɚɫɨɫɚ ɜɩɪɹɦɭɸ ɨɬ ɫɟɬɢ ɜ 

ɪɟɠɢɦɟ «Ɋɍɑ». 

 

5.4 Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɋɑ211-7,5-0,4ɍɏɅ4.1 

Ⱦɚɧɧɚɹ ɫɬɚɧɰɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɜɭɦɹ ɧɚɫɨɫɧɵɦɢ 

ɚɝɪɟɝɚɬɚɦɢ, ɩɪɢ ɷɬɨɦ ɨɞɢɧ ɹɜɥɹɟɬɫɹ ɪɚɛɨɱɢɦ (ɞɚɥɟɟ «ɨɫɧɨɜɧɨɣ»), ɚ ɞɪɭɝɨɣ – 

ɪɟɡɟɪɜɧɵɦ («ɩɢɤɨɜɵɦ»). 

ɇɚ ɪɢɫɭɧɤɟ 5.2 ɢɡɨɛɪɚɠɟɧɚ ɫɢɥɨɜɚɹ ɨɞɧɨɥɢɧɟɣɧɚɹ ɫɯɟɦɚ ɋɬɚɧɰɢɢ ɜ 

ɨɛɳɟɦ ɜɚɪɢɚɧɬɟ. 

Ɋɟɚɥɢɡɭɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

Ɉɞɢɧ ɢɡ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɜɵɛɢɪɚɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ «ɨɫɧɨɜɧɨɝɨ», ɚ 

ɞɪɭɝɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɪɟɠɢɦ «ɪɟɡɟɪɜɚ» (ɪɚɡɞɟɥɟɧɢɟ ɧɚɫɨɫɧɵɯ 

ɚɝɪɟɝɚɬɨɜ ɧɚ «ɨɫɧɨɜɧɨɣ» ɢ «ɪɟɡɟɪɜɧɵɣ» ɹɜɥɹɟɬɫɹ ɭɫɥɨɜɧɵɦ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɱɚɫɬɨɬɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, 

ɩɨ ɭɦɨɥɱɚɧɢɸ ɩɪɢɦɟɧɹɟɬɫɹ ɪɟɠɢɦ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɨ ɮɭɧɤɰɢɢ ɪɚɜɧɨɦɟɪɧɨɣ 

ɧɚɪɚɛɨɬɤɢ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ). «Ɉɫɧɨɜɧɨɣ» ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɩɨɞɤɥɸɱɚɟɬɫɹ 

ɤ ɱɚɫɬɨɬɧɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ. ɉɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɧɵɦ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ «ɨɫɧɨɜɧɨɝɨ» 

ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɬɚɛɢɥɢɡɚɰɢɹ ɞɚɜɥɟɧɢɹ ɧɚ ɡɚɞɚɧɧɨɦ 

ɭɪɨɜɧɟ. 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ «ɨɫɧɨɜɧɨɝɨ» ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɞɨ  
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ɦɚɤɫɢɦɚɥɶɧɨɣ (ɟɫɥɢ ɧɟ ɯɜɚɬɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɞɧɨɝɨ ɧɚɫɨɫɚ) 

ɩɪɨɢɫɯɨɞɢɬ ɡɚɩɭɫɤ «ɪɟɡɟɪɜɧɨɝɨ» ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜɩɪɹɦɭɸ ɨɬ ɫɟɬɢ, ɚ 

«ɨɫɧɨɜɧɨɣ» ɫɛɪɚɫɵɜɚɟɬ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɢ ɩɪɨɞɨɥɠɚɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ 

ɡɚɞɚɧɧɨɟ ɞɚɜɥɟɧɢɟ. 

ɉɢɬɚɧɢɟ 380ȼ, 50Ƚɰ ɧɚ ɋɬɚɧɰɢɸ ɩɨɞɚɟɬɫɹ ɫ ɫɢɥɨɜɨɝɨ ɲɤɚɮɚ ɒɋ1 ɢɥɢ 

ɒɋ2.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɩɢɬɚɧɢɹ, ɜɡɚɦɟɧ 

ɪɭɱɧɨɝɨ ɩɟɪɟɤɥɸɱɚɬɟɥɹ SQ1, ɜ ɲɤɚɮɭ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ 

ɛɥɨɤ Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ȼɜɨɞɚ Ɋɟɡɟɪɜɚ (ȺȼɊ) (ɭɫɬɚɧɨɜɤɚ ȺȼɊ ɫɨɝɥɚɫɭɟɬɫɹ ɫ 

ɡɚɤɚɡɱɢɤɨɦ). 

Ⱦɜɢɝɚɬɟɥɢ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɜɵɯɨɞɭ ɱɚɫɬɨɬɧɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢɥɢ ɜɩɪɹɦɭɸ ɨɬ ɫɟɬɢ  ɱɟɪɟɡ ɫɢɥɨɜɵɟ ɤɨɧɬɚɤɬɵ ɪɟɜɟɪɫɢɜɧɵɯ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɤɨɧɬɚɤɬɨɪɨɜ ɄɆ1…ɄɆ4. ɉɟɪɟɤɥɸɱɚɬɟɥɟɦ «Ɋɍɑ/0/ȺȼɌ» 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɤɥɸɱɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. 

ȼ Ɋɭɱɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɧɟ ɭɱɚɫɬɜɭɟɬ ɜ ɫɢɫɬɟɦɟ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɦɟɧɵ ɧɚɫɨɫɨɜ. 

ȼ ɷɬɨɦ ɪɟɠɢɦɟ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɤɥɸɱɢɬɶ ɧɚɫɨɫɧɵɣ 

ɚɝɪɟɝɚɬ ɜɩɪɹɦɭɸ ɨɬ ɫɟɬɢ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ «ɉɍɋɄ/ɋɌɈɉ». 

ȼ Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɫɨɨɛɳɚɟɬ 

ɱɚɫɬɨɬɧɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ ɨ ɝɨɬɨɜɧɨɫɬɢ ɞɚɧɧɨɝɨ ɧɚɫɨɫɚ ɭɱɚɫɬɜɨɜɚɬɶ ɜ 

ɪɟɠɢɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɜɥɟɧɢɹ ɢ ɱɚɫɬɨɬɧɵɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɭɩɪɚɜɥɹɟɬ ɩɨɞɤɥɸɱɟɧɢɟ 

ɧɚɫɨɫɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ. 

ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɪɚɫɯɨɞɚ ɩɨɬɪɟɛɥɟɧɢɹ ɜɨɞɵ ɱɚɫɬɨɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɫɧɢɠɚɟɬ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɞɨ ɦɢɧɢɦɭɦɚ (12Ƚɰ). ȿɫɥɢ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ 

ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɨɫɧɨɜɧɵɦ ɧɚɫɨɫɨɦ ɪɚɛɨɬɚɟɬ ɩɨɦɨɳɧɢɤ, ɬɨ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ 

ɫɢɫɬɟɦɵ ɛɭɞɟɬ ɩɪɨɞɨɥɠɚɬɶ ɪɚɫɬɢ ɞɨ ɭɪɨɜɧɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ ɞɚɜɥɟɧɢɹ 

ɗɄɆ2. ɉɨɫɥɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟ ɗɄɆ2 ɨɬɤɥɸɱɢɬɫɹ ɧɚɫɨɫ ɩɨɦɨɳɧɢɤɚ, ɚ 

ɨɫɧɨɜɧɨɣ ɧɚɫɨɫ ɨɬɪɚɛɨɬɚɟɬ ɡɚɞɚɧɧɨɟ ɞɚɜɥɟɧɢɟ. 
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Ɋɢɫɭɧɨɤ 5.2 Ɉɞɧɨɥɢɧɟɣɧɚɹ ɫɢɥɨɜɚɹ ɫɯɟɦɚ ɋɬɚɧɰɢɢ 

 

ɉɪɢ ɩɨɞɤɥɸɱɟɧɢɢ ɞɜɢɝɚɬɟɥɹ ɧɚɫɨɫɚ ɤ ɱɚɫɬɨɬɧɨɦɭ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɸ ɢɥɢ 

ɜɩɪɹɦɭɸ ɤ ɫɟɬɢ, ɡɚɝɨɪɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɥɚɦɩɨɱɤɚ «ɈɌ ɉɑ» ɢɥɢ «ɈɌ 

ɋȿɌɂ». 

ȼ ɷɥɟɤɬɪɨɩɪɢɜɨɞ ɜɫɬɪɨɟɧ ɛɥɨɤ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɜɬɨɪɧɨɝɨ ɜɤɥɸɱɟɧɢɹ 

(Ⱥɉȼ). Ⱦɚɧɧɵɣ ɛɥɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɩɟɪɟɡɚɩɭɫɤ ɋɬɚɧɰɢɢ ɩɪɢ 

ɫɪɚɛɚɬɵɜɚɧɢɢ ɤɚɤɨɣ-ɥɢɛɨ ɢɡ ɡɚɳɢɬ (ɩɪɨɫɚɞɤɢ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɬ.ɞ.).  

ɋ ɩɨɦɨɳɶɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɤɨɧɬɚɤɬɨɜ ɤɨɧɬɚɤɬɨɪɨɜ ɄɆ1…ɄɆ4 

ɧɚɛɪɚɧɚ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɛɥɨɤɢɪɨɜɤɢ, ɩɨɡɜɨɥɹɸɳɚɹ ɢɫɤɥɸɱɢɬɶ 

ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɞɜɢɝɚɬɟɥɹ ɤ ɫɟɬɢ 380ȼ,50Ƚɰ ɢ ɤ ɜɵɯɨɞɭ 

ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. 
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ɗɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɣ ɦɚɧɨɦɟɬɪ (ɗɄɆ1) ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɜɯɨɞɟ ɝɢɞɪɨ-

ɫɢɫɬɟɦɵ. Ⱦɚɧɧɵɣ ɗɄɆ1 ɫɥɭɠɢɬ ɞɥɹ ɡɚɳɢɬɵ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɨɬ «ɫɭɯɨɝɨ 

ɯɨɞɚ». ɉɪɢ ɫɧɢɠɟɧɢɢ ɜɯɨɞɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɢɠɟ ɡɚɞɚɧɧɨɝɨ  

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ, ɤɨɧɬɚɤɬɵ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɗɄɆ1 ɡɚɦɵɤɚɸɬɫɹ ɢ 

ɋɬɚɧɰɢɹ ɨɬɤɥɸɱɚɟɬ ɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ. ɉɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɞɚɜɥɟɧɢɹ, ɢ 

ɡɚɦɵɤɚɧɢɢ ɤɨɧɬɚɤɬɨɜ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ ɗɄɆ1 ɋɬɚɧɰɢɹ ɩɪɨɢɡɜɨɞɢɬ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɡɚɩɭɫɤ «ɨɫɧɨɜɧɨɝɨ» ɧɚɫɨɫɧɨɝɨ ɚɝɪɟɝɚɬɚ.  

ɂɧɮɨɪɦɚɰɢɹ ɨ ɬɟɤɭɳɟɦ ɞɚɜɥɟɧɢɢ ɧɚ ɜɵɯɨɞɟ ɩɨɞɩɨɪɧɨɝɨ ɧɚɫɨɫɚ 

ɩɨɫɬɭɩɚɟɬ ɫ ɞɚɬɱɢɤɚ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ȾȾ ɧɚ ɱɚɫɬɨɬɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɜ ɜɢɞɟ ɬɨɤɨɜɨɝɨ ɫɢɝɧɚɥɚ 4...20ɦȺ. ɗɬɨɬ ɫɢɝɧɚɥ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɫɢɝɧɚɥɨɦ 

ɡɚɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɪɚɡɧɨɫɬɢ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɮɨɪɦɢɪɭɟɬ ɡɚɞɚɧɢɟ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɢɥɢ ɭɦɟɧɶɲɟɧɢɟ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɞɜɢɝɚɬɟɥɹ 

«ɨɫɧɨɜɧɨɝɨ» ɧɚɫɨɫɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɢ 

ɫɬɚɛɢɥɢɡɚɰɢɹ ɜɵɯɨɞɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ. ɍɪɨɜɟɧɶ ɜɵɯɨɞɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɡɚɞɚɟɬɫɹ ɩɨɬɟɧɰɢɨɦɟɬɪɨɦ “ȾȺȼɅȿɇɂȿ”, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚ 

ɥɢɰɟɜɨɣ ɩɚɧɟɥɢ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ ɋɬɚɧɰɢɢ. 

ɉɪɢ ɚɜɚɪɢɢ ɞɚɬɱɢɤɚ ɞɚɜɥɟɧɢɹ ɢɥɢ ɨɛɪɵɜɚ ɩɢɬɚɧɢɹ ɞɚɬɱɢɤɚ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɜɨɞɢɬɫɹ ɢɡ ɪɟɠɢɦɚ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɞɚɜɥɟɧɢɹ ɜ ɪɟɠɢɦ «ɚɜɚɪɢɹ».  

Ɍɚɛɥɢɰɚ 5.1 ɋɩɟɰɢɮɢɤɚɰɢɹ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɫɯɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɋɬɚɧɰɢɢ (ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɨɣ) 
О̍о̸̦̌̚е̛̦е Н̛̥̌е̦о̛̦̏̌е  ʫд.̛̥̚/ Кол-̏о 

HL1,HL3-HL6 XB7EV43MP ;ʯеле̦̌́ ̦ео̦о̏̌́ л̥̌п̌, Un=ϮϮϬВͿ ̹т. 5 

HL2 XB7EV44MP ;К̬̭̦̌̌́ ̦ео̦о̏̌́ л̥̌п̌, Un=ϮϮϬВͿ ̹т. 1 

SA2-SA4 XB7ED33P ;ʿе̬екл̸̀̌тел̽ ̦̌ ϯ поло̙. ϮНОͿ ̹т. 3 

SA1 XB7ED21P ;ʿе̬екл̸̀̌тел̽ ̦̌ Ϯ поло̙. ϭНОͿ ̹т. 1 

K1-Кϰ PMUR3211M (Ко̦т̌кто̬ 32А, ϮϮϬВͿ ̹т. 2 

KК1, KКϮ RTL2U32 ;ˀеле тепло̏ое 23-32АͿ ̹т. 3 

Zelio SR2B201FU ;Ло̸̛̐. ко̦т̬ол. ϮϬ̏ходо̏/̼̏ходо̏, п̛т̛̦̌е ϮϮϬВͿ ̹т. 1 
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QF1 EZCϭϬϬNϯϬϴϬ ;А̏то̥̌т̸̛. ̼̏кл̸̀̌тел̽ 80АͿ ̹т. 1 

QF2 ˁϲϬN 1P ϲА ˁ ;А̏то̥̌т̸̛. ̼̏кл̸̀̌тел̽ ϲАͿ ̹т. 1 

ʿЧ ATV21HD15Nϰ ;ʿ̬ео̬̍̌̚о̏̌тел̽ ̸̭̌тот̼ ϭϱкВт дл́ 

пе̬е̥е̦̦о̜ ̦̬̌̐у̚к̛, ϯϴϬВͿ 

̹т. 1 

SB1, SB3 XBϱALϵϰϱ ;К̦опк̌ ʿ˄ˁК/ˁ˃ОʿͿ ̹т. 2 

 

 

 

Ɋɢɫɭɧɨɤ 8.3 ɋɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɲɤɚɮɚ ɭɩɪɚɜɥɟɧɢɹ 

ɫɬɚɧɰɢɟɣ 
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6 ɈɐȿɇɄȺ ȼɈɁȾȿɃɋɌȼɂə ɋɂɋɌȿɆ ȼɈȾɈɋɇȺȻɀȿɇɂə ɂɁ 

ɉɈȾɁȿɆɇɈȽɈ ɂɋɌɈɑɇɂɄȺ ɇȺ ɈɄɊɍɀȺɘЩɍɘ ɉɊɂɊɈȾɇɍɘ 
ɋɊȿȾɍ 

6.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɧɨɝɨ 

ɩɭɧɤɬɚ ɱɢɫɥɟɧɧɨɫɬɶɸ 24805 ɱɟɥɨɜɟɤ.  

ɀɢɥɵɟ ɞɨɦɚ ɨɛɨɪɭɞɨɜɚɧɵ ɜɧɭɬɪɟɧɧɢɦ ɜɨɞɨɩɪɨɜɨɞɨɦ, ɤɚɧɚɥɢɡɚɰɢɟɣ ɢ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦ ɝɨɪɹɱɢɦ ɜɨɞɨɫɧɚɛɠɟɧɢɟɦ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 13981,2 ɦ3/ɫɭɬɤɢ.   

 

6.2  ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɂɫɬɨɱɧɢɤɨɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ, ɡɚɛɢɪɚɟɦɵɟ ɫ 

ɩɨɦɨɳɶɸ ɬɪɭɛɱɚɬɵɯ ɲɚɯɬɧɵɯ ɤɨɥɨɞɰɟɜ. 

Ɍɪɟɛɭɟɦɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɭɞɟɥɶɧɵɦ ɧɨɪɦɚɬɢɜɚɦ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ ɫ ɭɱɟɬɨɦ ɫɬɟɩɟɧɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɚ 

ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɡɚɞɚɧɢɟɦ ɩɨ 

ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɸ ɩɪɨɦɵɲɥɟɧɧɵɯ  ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɫɨɫɬɚɜɥɹɟɬ 13981,2 ɦ3/ɫɭɬ. 

Ƚɢɞɪɨɯɢɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ, ɚ ɬɚɤɠɟ ɝɢɝɢɟɧɢɱɟɫɤɢɟ  ɩɨɤɚɡɚɬɟɥɢ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɚɧɉɢɇ 2.1.4.1074-01 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 

 

 

 

 

 

 

 

Ɍɚɛɥɢɰɚ 8.1 – Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɜ ɢɫɬɨɱɧɢɤɟ  ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɤɚɡɚɬɟɥɟɣ 

 

ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢ

ɹ 

Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ  

ɜ ɬɨɱɤɚɯ ɨɬɛɨɪɚ   

ɜ ɢɫɬɨɱɧɢɤɟ 

 

ɇɨɪɦɚɬɢɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ  

ɞɥɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ 

ɫɢɫɬɟɦ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

(ɋɚɧɉɢɇ 2.1.4.1074-01) 

ɇɨɪɦɚɬ

ɢɜɵ    

ɉȾɄ 

ɉɨɤɚɡɚɬ

ɟɥɶ 

ɜɪɟɞɧɨɫ

ɬɢ) 

Ʉɥɚɫɫ 

ɨɩɚɫɧɨ

ɫɬɢ 

Ɉɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

3ɚɩɚɯ ɛɚɥɥ 0 2   

ɉɪɢɜɤɭɫ ɛɚɥɥ 0 2   

ɐɜɟɬɧɨɫɬɶ ɝɪɚɞ. 10,91 20   

Ɇɭɬɧɨɫɬɶ  

(ɩɨ ɤɚɨɥɢɧɭ) 

ɦɝ/ɥ 0,8 1,5   

Ɉɛɨɛɳɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

ɪɇ  7,3-7,81 6-9   

Ɉɤɢɫɥɹɟɦɨɫɬɶ  

(ɩɟɪɦɚɧɝɚɧɚɬɧɚɹ) 

ɦɝɈ2/ɥ 15 5   

ɀɟɫɬɤɨɫɬɶ ɦɝ-ɷɤɜ/ɥ 4,86-6,2 2-7   

Ʉɚɥɶɰɢɣ ɦɝ-ɷɤɜ/ɥ 3,6 ɩɨ 

ɠɟɫɬɤɨ

ɫɬɢ 

- - 

Ɇɚɝɧɢɣ ɦɝ-ɷɤɜ/ɥ 2,6 ɬɨ ɠɟ - - 

ɓɟɥɨɱɧɨɫɬɶ ɦɝ-ɷɤɜ/ɥ 353,8 ɧɟ ɧɨɪɦ. - - 

ɉȺȼ 

(ɚɧɢɨɧɨɚɤɬɢɜɧɵɟ) 

ɦɝ/ɥ 0,05 0,5 - -  

ɇɟɮɬɟɩɪɨɞɭɤɬɵ  ɦɝ/ɥ 0,004 0,1 - - 

Ɏɟɧɨɥɶɧɵɣ ɢɧɞɟɤɫ ɦɝ/ɥ 0,1 0,25 - - 

 



75 

 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 8.1 

Ɇɢɧɟɪɚɥɢɡɚɰɢɹ 

(ɫɭɯɨɣ ɨɫɬɚɬɨɤ) 

ɦɝ/ɥ  1000 - - 

ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ 

ɏɥɨɪɢɞɵ ɦɝ/ɥ 3,55-9,55 350 Ɉɪɝ. 4 

ɋɭɥɶɮɚɬɵ ɦɝ/ɥ 4-15,63 500 Ɉɪɝ. 4 

ɇɢɬɪɚɬɵ ɦɝ/ɥ 0,02-0,49 45 ɋ-ɬ 3 

ɇɢɬɪɢɬɵ ɦɝ/ɥ 0,08 3,3 ɋ-ɬ 2 

Ⱥɦɦɢɚɤ ɫɨɥɟɜɨɣ ɦɝ/ɥ 0,06 1,5   

ɀɟɥɟɡɨ  ɦɝ/ɥ  7 0,3 Ɉɪɝ. 3 

Ⱥɥɸɦɢɧɢɣ  ɦɝ/ɥ 0,031 0,5 ɋ-ɬ 2 

Ȼɚɪɢɣ ɦɝ/ɥ 0,0039 0,1 ɋ-ɬ 2 

Ɏɬɨɪ ɦɝ/ɥ 5 1,5 ɋ-ɬ 2 

Ȼɟɪɢɥɥɢɣ ɦɝ/ɥ ɨɬɫɭɬɫɬɜɢɟ 0,0002 ɋ-ɬ 1 

Ɇɵɲɶɹɤ ɦɝ/ɥ  0,001 0,05 ɋ-ɬ 2 

ɋɬɪɨɧɰɢɣ  ɦɝ/ɥ 0,26 7,0 ɋ-ɬ 2 

Ʉɪɟɦɧɢɣ ɩɨ Si  ɦɝ/ɥ 0,6 10 ɋ-ɬ 2 

Ɇɨɥɢɛɞɟɧ ɦɝ/ɥ 0,0025 0,25 ɋ-ɬ 2 

Ȼɨɪ ɦɝ/ɥ 0,008 0,5 ɋ-ɬ 2 

Ʉɚɞɦɢɣ ɦɝ/ɥ  0,00005 0,001 ɋ-ɬ 2 

Ɇɟɞɶ ɦɝ/ɥ 0,0018 1,0 Ɉɪɝ. 3 

ɇɢɤɟɥɶ  ɦɝ/ɥ 0,0079 0,1 ɋ-ɬ 3 

ɋɜɢɧɟɰ ɦɝ/ɥ 0,004 0,03 ɋ-ɬ 2 

ɐɢɧɤ ɦɝ/ɥ 0,0016 5,0 Ɉɪɝ. 3 

Ɇɚɪɝɚɧɟɰ ɦɝ/ɥ 0,0085 0,1 Ɉɪɝ. 3 

ɋɟɥɟɧ ɦɝ/ɥ  0,0002 0,01 ɋ-ɬ 2 

Ɋɬɭɬɶ ɦɝ/ɥ ɨɬɫɭɬɫɬɜɢɟ 0,0005 ɋ-ɬ 1 
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ɐɢɚɧɢɞɵ  ɦɝ/ɥ 0,002 0,035 ɋ-ɬ 2 

Ɉɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.1 

Ɏɨɪɦɚɥɶɞɟɝɢɞ ɦɝ/ɥ 0,001   0,05 ɋ-ɬ 2 

Ɋɚɞɢɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

Ɉɛɳɚɹ ȕ -

ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ 

Ȼɤ/ɥ 0,00353 1.0 - - 

Ɉɛɳɚɹ α -

ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ 

Ȼɤ/ɥ 0,0015 0.1 - - 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ  ɫ  ɩ.3.4.4.  ɋɚɧɉɢɇ 2.1.4.1074-01 ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɜ 

ɩɢɬɶɟɜɨɣ ɜɨɞɟ ɧɟɫɤɨɥɶɤɢɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ 1 ɢ 2 

ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ ɢ ɧɨɪɦɢɪɭɟɦɵɯ ɩɨ ɫɚɧɢɬɚɪɧɨ-ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɨɦɭ 

ɩɪɢɡɧɚɤɭ ɜɪɟɞɧɨɫɬɢ, ɫɭɦɦɚ ɨɬɧɨɲɟɧɢɣ ɨɛɧɚɪɭɠɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 

ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ ɜ ɜɨɞɟ ɤ ɜɟɥɢɱɢɧɟ ɟɝɨ ɉȾɄ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ 1. Ɋɚɫɱɟɬ 

ɜɟɞɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

,                                                            (6.1)               

ɝɞɟ ɋ1, ɋ2, ɋn - ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ 

1 ɢ 2 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ: ɮɚɤɬ. (ɮɚɤɬɢɱɟɫɤɚɹ) ɢ ɞɨɩ. (ɞɨɩɭɫɬɢɦɚɹ). 

ɉɨ ɞɚɧɧɵɦ ɤɚɱɟɫɬɜɚ ɜɨɞɵ Σ ɋi/ɉȾɄi = 3,87. 

Ⱦɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ, ɱɬɨ ɤɚɱɟɫɬɜɨ ɜɨɞɵ  ɜ ɩɪɨɛɚɯ, ɜɡɹɬɵɯ ɜ 

ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɨɞɨɡɚɛɨɪɚ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɋɚɧɉɢɇ 

2.1.4.1074-01 «ɉɢɬɶɟɜɚɹ ɜɨɞɚ. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɜɨɞɵ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ» ɩɨ ɫɨɞɟɪɠɚɧɢɸ 

ɜɟɳɟɫɬɜ, ɨɬɧɨɫɹɳɢɯɫɹ  ɤ 1 ɢ 2  ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ. ɇɚɢɛɨɥɶɲɢɣ ɜɤɥɚɞ ɜ 

ɫɭɦɦɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɜɧɨɫɢɬ  ɩɪɢɫɭɬɫɬɜɢɟ ɜ ɜɨɞɟ ɮɨɪɦɚɥɶɞɟɝɢɞɚ.  

1
n
дɨɩ.

n
факт.

2
дɨɩ.

2
факт.

1
дɨɩ.

1
факт.
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С
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Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɩɨɞɡɟɦɧɨɣ ɜɨɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 

ɮɟɧɨɥɨɜ ɢ ɞɪɭɝɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɧɚ ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɜɵɫɨɤɢɣ 

ɩɨɤɚɡɚɬɟɥɶ ɨɤɢɫɥɹɟɦɨɫɬɢ ɢ ɫɜɟɪɯɧɨɪɦɚɬɢɜɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ   ɠɟɥɟɡɚ  ɢ 

ɮɬɨɪɚ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɨɞɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, 

ɜ ɩɪɨɟɤɬɟ  ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ ɜ ɤɚɱɟɫɬɜɟ ɨɛɟɡɡɚɪɚɠɢɜɚɸɳɟɝɨ ɜɟɳɟɫɬɜɚ . 

  

6.3 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ 

ɋɯɟɦɚ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ:  

- ɜɜɟɞɟɧɢɟɦ ɜ ɜɨɞɭ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ; 

-ɨɛɪɚɛɨɬɤɚ ɜ ɨɫɜɟɬɥɢɬɟɥɟ ɫɨ ɜɡɜɟɲɟɧɧɵɦ ɫɥɨɟɦ ɨɫɚɞɤɚ 

- ɢɡɜɥɟɱɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɨɤɢɫɥɟɧɢɹ ɧɚ ɮɢɥɶɬɪɚɯ ɫ ɡɟɪɧɢɫɬɨɣ ɡɚɝɪɭɡɤɨɣ    

( ɮɢɥɶɬɪɵ ɡɚɝɪɭɠɟɧɵ ɝɪɚɧɨɞɢɨɪɢɬɨɜɵɦ ɩɟɫɤɨɦ).  

Ⱦɨɡɚ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ  – 13,27 ɤɝ/ɫɭɬ. 

 

6.4 Ɍɟɯɧɨɥɨɝɢɹ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɨɡɦɨɠɧɨɝɨ 
ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɭɸɬɫɹ: 

ɝɚɡɨɨɛɪɚɡɧɵɟ ɨɬɯɨɞɵ (ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ ɜ 

ɷɥɟɤɬɪɨɥɢɡɧɨɣ) 

         ɠɢɞɤɢɟ ɨɬɯɨɞɵ (ɩɪɨɦɵɜɧɵɟ ɜɨɞɵ) 

    ɬɜɟɪɞɵɟ ɨɬɯɨɞɵ (ɲɥɚɦɵ ɜɨɞɨɨɱɢɫɬɤɢ). 

 
 
 
 

6.5  Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 
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ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɩɪɨɰɟɫɫɨɜ ɨɤɢɫɥɟɧɢɹ  ɩɪɢɜɨɞɢɬ ɤ 

ɡɚɝɪɹɡɧɟɧɢɸ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɜɵɛɪɨɫɨɜ ɬɨɤɫɢɱɧɵɦ ɜɟɳɟɫɬɜɨɦ-ɨɡɨɧɨɦ, 

ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɨɫɬɭɩɚɬɶ ɜ ɩɨɦɟɳɟɧɢɟ  ɩɪɢ ɧɚɪɭɲɟɧɢɟ ɝɟɪɦɟɬɢɱɧɨɫɬɢ 

ɭɫɬɪɨɣɫɬɜ.  

Ɋɚɫɱɟɬ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɜɵɛɪɨɫɚɦɢ ɢɫɬɨɱɧɢɤɚ ɩɪɨɢɡɜɟɞɟɧ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɞɟɣɫɬɜɭɸɳɟɣ ɦɟɬɨɞɢɤɨɣ  ɈɇȾ-86. 

ɉɪɢ ɨɰɟɧɤɟ  ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɨɰɟɫɫɚ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ  ɨɩɪɟɞɟɥɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

 ɜɚɥɨɜɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (ɩɨɬɟɪɢ ɩɪɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ 

ɩɪɨɰɟɫɫɟ);  

 ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɪɢɡɟɦɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ; 

 ɪɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡɟɦɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ; 

 ɪɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɧɟ 

ɩɪɟɜɵɲɚɸɳɚɹ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ; 

 ɧɨɪɦɚɬɢɜɧɵɣ ɪɚɡɦɟɪ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ; 

 ɤɨɧɰɟɧɬɪɚɰɢɸ ɡɚɝɪɹɡɧɟɧɢɣ ɧɚ ɝɪɚɧɢɰɟ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ; 

 ɡɨɧɭ ɜɨɡɞɟɣɫɬɜɢɹ. 

 

6.5.1 Ɋɚɫɱɟɬ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

Ɇɚɫɫɚ ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ (Ɇ) ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɭɱɟɬɚ 

ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɬɟɪɶ. ɇɨɪɦɚɬɢɜɧɵɟ ɩɨɬɟɪɢ   ɩɪɢ ɨɡɨɧɢɪɨɜɚɧɢɢ  ɫɨɫɬɚɜɥɹɟɬ  

– 5% . Ɋ- ɬɪɟɛɭɟɦɨɟ ɤɨɥɢɱɟɫɬɜɨ  ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɪɟɚɝɟɧɬɚ. 

Ɍɪɟɛɭɟɦɵɣ ɪɚɫɯɨɞ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ: 

Ɋɨ= 13,27 ɤɝ/ɫɭɬ. = 552,9 ɝ/ɱ                                                                (6.2) 

Ɇɚɫɫɚ ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ  ɨɩɪɟɞɟɥɟɧɚ ɢɡ ɪɚɫɱɟɬɚ 

ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɬɟɪɶ 5%.   
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ɉɨɬɟɪɢ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ ɫ ɜɵɛɪɨɫɚɦɢ:  

Ɇɨ = 0,05 · Ɋɨ = 0,05 · 552,9  =  27,6 ɝ/ɱɚɫ = 0,0077 ɝ/ɫ.                         (6.3) 

 

6.5.2 Ɋɚɫɱɟɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ 

ɦɝ/ɦ3, ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ: 

3
1

2 ɌVH

nmFɆА
CȽȽɋ

cl 


                                                                       (6.4) 

ɝɞɟ А – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɪɚɬɢɮɢɤɚɰɢɢ 

ɚɬɦɨɫɮɟɪɵ ɢ ɨɩɪɟɞɟɥɹɸɳɢɣ ɭɫɥɨɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 

ɪɚɫɫɟɢɜɚɧɢɹ ɜɟɳɟɫɬɜ, ɫ
2/3 ɦɝ ɝɪɚɞ

1/3
/ɝ (ɞɥɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 

ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɣɨɧɨɜ ɋɢɛɢɪɢ = 200);  

Ɇ – ɦɚɫɫɚ ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɝ/ɫ;  

F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɟɳɟɫɬɜ, 1;  

m, n – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ 

ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ;  

V1 –ɪɚɫɯɨɞ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɦ3/ɫ;  

Ɉɛɴɟɦ ɜɵɛɪɨɫɚ ɩɪɢɧɢɦɚɟɦ ɢɡ ɪɚɫɱɟɬɚ 6-ɬɢ ɤɪɚɬɧɨɝɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ 

ɜɨɡɞɭɯɨɨɛɦɟɧɚ, ɦ3/ɱ.  

Ɉɛɴɟɦ ɷɥɟɤɬɪɨɥɢɡɧɨɣ  (Vɯ) ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɢɩɨɜɨɦɭ ɩɪɨɟɤɬɭ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ  ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ. 

ɉɪɢ ɬɪɟɛɭɟɦɨɦ ɪɚɫɯɨɞɟ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ 552,9 ɝ/ɱɚɫ ɨɛɴɟɦ 

ɷɥɟɤɬɪɨɥɢɡɧɨɣ ɫɨɫɬɚɜɥɹɟɬ 756 ɦ3, ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ 18x12, ɜɵɫɨɬɨɣ 3,5 

ɦ. 
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Ɉɛɴɟɦ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɜɵɛɪɨɫɚ (V) ɢɡ ɪɚɫɱɟɬɚ 6-ɬɢ ɤɪɚɬɧɨɝɨ 

ɜɨɡɞɭɯɨɨɛɦɟɧɚ: 

V1 = 6 · 756 = 4536 ɦ3/ɱ = 1,26 ɦ3/ɫ 

ȼɵɫɨɬɚ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ (ɇ) ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɝɚɡɨɜɵɛɪɨɫɧɚɹ 

ɬɪɭɛɚ ɩɪɟɜɵɲɚɟɬ ɤɨɧɟɤ ɤɪɵɲɢ ɯɥɨɪɚɬɨɪɧɨɣ (ɨɡɨɧɚɬɨɪɧɨɣ) ɧɚ 1,5-2 ɦ, 5,5 ɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ m ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ K: 

2
0310
H

Ⱦw
K э

                                                                                   (6.5) 

5,5

6,046,4
103 

K =88,26 

ɝɞɟ Дэ – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ, 600 ɦɦ 

0w  – ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɦ/ɫ;    

ɫɦw /46,4
6,014,3

26,14

D

V4
22

1
0









                                                     ( 6.6) 

ɩɪɢ      К < 100     1,6 

     334,01,067,0

1

ɤɤ
m


                                                                        (6.7) 

    3 26,8834,026,881,067,0

1


m =0,32 

     Ʉɨɷɮɮɢɰɢɟɧɬ n ɨɩɪɟɞɟɥɢɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Vm : 

 3 165,0
H

ɌV

ɦV


 ,                                                                                   (6.8) 

80,03
5,5

826,1
65,0 


ɦV     

ɩɪɢ 0,5  Vɦ  2 ɤɨɷɮɮɢɰɢɟɧɬ n ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
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n = 0,532  Vɦ
2 - 2,13  Vɦ + 3,13                                                              (6.9) 

n = 0,532  0,82 - 2,13  0,8 + 3,13 =1,77 

Ɇɚɤɫɢɦɚɥɶɧɨ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɨɡɨɧɚ: 

3/013,0
826,125,5

77,132,00077,0200

3
ɦɦɝȽȽɋ

cl
C 




 <0,1                  

ɉȾɄɆɊ ɞɥɹ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ ɪɚɜɧɚ 0,1 ɦɝ/ɦ3. 

ȼɵɜɨɞ: Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ, ɤɨɬɨɪɚɹ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢ ɪɚɫɫɟɢɜɚɧɢɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɜɵɛɪɨɫɨɜ, ɧɟ ɩɪɟɜɵɲɚɟɬ 

ɫɚɧɢɬɚɪɧɵɟ ɧɨɪɦɵ  ɢ  ɧɟ ɬɪɟɛɭɟɬɫɹ  ɨɛɟɡɜɪɟɠɢɜɚɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɜɵɛɪɨɫɵ 

ɷɥɟɤɬɪɨɥɢɡɧɨɣ ɢɥɢ  ɞɪɭɝɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ. 

 

6.5.3 Ɋɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡɟɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 

Ɋɚɫɫɬɨɹɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɡɟɦɧɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ  ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ, ɨɩɪɟɞɟɥɟɧɨ ɩɨ ɮɨɪɦɭɥɟ  

       X ɦ= d ɇ=8,9∙5,5=48,9 ɦ.                                                                     (6.10) 

ɝɞɟ d- ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ Vɦ 

ɉɪɢ К< 100, d ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 328,0195,4 kVɦd                                                                               (6.10) 

 3 26,8828,018,095,4 d = 8,9 

 

6.5.4 ɇɨɪɦɚɬɢɜɧɵɣ ɪɚɡɦɟɪ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ 

ɇɨɪɦɚɬɢɜɧɵɣ ɪɚɡɦɟɪ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ ɩɪɢɧɹɬ  ɫɨɝɥɚɫɧɨ 

ɋɚɧɉɢɇ 2.1.2/2.1.1. 1200-03. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɢɩɨɯɥɨɪɢɬɚ ɧɚɬɪɢɹ  ɪɚɡɦɟɪ 

ɋɁɁ ɫɨɫɬɚɜɥɹɟɬ 500 ɦ .  
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6.6 Ʉɨɥɢɱɟɫɬɜɨ ɠɢɞɤɢɯ  ɨɬɯɨɞɨɜ 

ɀɢɞɤɢɟ ɨɬɯɨɞɵ – ɩɪɨɦɵɜɧɵɟ ɜɨɞɵ ɩɨɫɥɟ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɜɧɵɯ ɜɨɞ ɩɪɢɧɹɬɨ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ 

ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɢ ɫɨɫɬɚɜɥɹɟɬ  0,17  ɦ3/ɫ .   

ȼ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɨɱɢɫɬɤɢ,  ɢ ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɪɨɦɵɜɧɵɯ ɜɨɞ, ɱɬɨ  ɢɫɤɥɸɱɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɫɢɫɬɟɦɵ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ  ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɧɵɟ  ɢ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ. 

ȼ ɰɟɥɹɯ ɫɨɤɪɚɳɟɧɢɹ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ ɨɱɢɫɬɤɢ 

ɢ ɩɨɞɝɨɬɨɜɤɢ ɜɨɞɵ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɨɜɬɨɪɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɵ ɩɨɫɥɟ 

ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɛɨɪɨɬɭ 

ɩɪɨɦɵɜɧɵɯ ɜɨɞ . 

ɉɪɨɟɤɬɨɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɫɯɟɦɚ ɨɛɨɪɨɬɚ ɩɪɨɦɵɜɧɵɯ ɜɨɞ:  

 ɩɨɞɚɱɚ ɩɪɨɦɵɜɧɵɯ ɜɨɞ ɜ ɟɦɤɨɫɬɶ ɩɪɨɦɵɜɧɵɯ ɜɨɞ   

 ɨɫɜɟɬɥɟɧɢɟ ɜɨɞɵ ɜ ɟɦɤɨɫɬɢ   

 ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ ɧɚ ɩɪɨɦɵɜɤɭ ɮɢɥɶɬɪɨɜ; 

 ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɨɬɜɨɞ ɨɫɚɞɤɚ ɨɤɢɫɥɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ 

ɲɥɩɦɨɧɚɤɨɩɢɬɟɥɶ, ɚ ɡɚɬɟɦ ɧɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɵ.   

 

6.7 Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ 

Ɍɜɟɪɞɵɟ ɨɬɯɨɞɵ – ɝɢɞɪɨɨɤɢɫɧɵɣ ɨɫɚɞɨɤ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɞɡɟɦɧɨɣ ɜɨɞɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɮɬɨɪɚ ɢ ɠɟɥɟɡɚ. 

Ɉɛɴɟɦ ɨɫɚɞɤɚ ɨɩɪɟɞɟɥɟɧ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 

ɞɚɧɧɵɦ. Ʉɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɨɤɢɫɧɨɝɨ ɨɫɚɞɤɚ ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɨɫɥɟ ɪɚɝɟɧɬɧɨɣ 

ɨɛɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 10% ɨɬ ɨɛɴɟɦɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɜɨɞɵ. ȼɪɟɦɹ 

ɭɩɥɨɬɧɟɧɢɹ ɨɫɚɞɤɚ ɧɟ ɦɟɧɟɟ 4-ɯ ɱɚɫɨɜ. ȼ ɰɟɥɹɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ 

ɜɧɟɞɪɟɧɚ ɬɟɯɧɨɥɨɝɢɹ ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ ɫ ɢɡɜɥɟɱɟɧɢɟɦ ɢɡ ɧɟɝɨ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɞɭɤɬɚ ɫ ɤɪɢɨɥɢɬɧɨɣ ɨɫɧɨɜɨɣ, ɨɛɴɟɦɨɦ 1-2 %, ɤɨɬɨɪɵɣ ɩɨɥɭɱɟɧ 

ɩɭɬɟɦ ɨɛɪɚɛɨɬɤɢ ɝɢɞɪɨɤɫɢɞɧɨɝɨ ɨɫɚɞɤɚ ɪɚɫɬɜɨɪɨɦ ɝɢɞɪɨɤɫɢɞɚ ɧɚɬɪɢɹ ɞɨɡɨɣ 2 
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ɦɨɥɶ/ɦɨɥɶ Al . ɉɨɥɭɱɟɧɧɵɣ ɜɬɨɪɢɱɧɵɣ ɨɫɚɞɨɤ ɦɨɠɟɬ ɛɵɬɶ ɪɟɤɨɦɟɧɞɨɜɚɧ ɞɥɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɟɤɥɚ, ɷɦɚɥɢ, 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɚɛɪɨɡɢɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɞɪɭɝɢɯ ɰɟɥɟɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɪɟɚɝɟɧɬɧɨɣ ɨɛɪɚɛɨɬɤɢ ɝɢɞɪɨɤɫɢɞɧɨɝɨ ɨɫɚɞɤɚ, ɨɛɪɚɡɭɟɬɫɹ ɪɚɫɬɜɨɪ ɚɥɸɦɢɧɚɬɚ 

ɧɚɬɪɢɹ (72-76% ɨɬ ɨɛɴɟɦɚ ɩɟɪɜɢɱɧɨɝɨ ɨɫɚɞɤɚ), ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɜ ɤɚɱɟɫɬɜɟ ɳɟɥɨɱɧɨɝɨ ɪɟɚɝɟɧɬɚ. 

Ⱦɚɧɧɵɟ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɨɛɪɚɡɭɸɳɢɯɫɹ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.2. 

Ɍɚɛɥɢɰɚ 8.2 – Ʉɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɭɸɳɢɯɫɹ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ 

ɍɡɟɥ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɫɯɟɦɵ, ɝɞɟ 

ɨɛɪɚɡɭɟɬɫɹ ɨɬɯɨɞ 

Ɉɛɴɟɦ ɨɫɚɞɤɚ, ɦ3 /ɝɨɞ 

 

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɨɬɯɨɞɨɜ 

(ɜɥɚɠɧɨɫɬɶ, 

ɡɨɥɶɧɨɫɬɶ, 

ɩɥɨɬɧɨɫɬɶ) 

ɋɩɨɫɨɛ  

ɨɛɪɚɛɨɬɤɢ ɢɥɢ 

ɭɬɢɥɢɡɚɰɢɢ 

 

ɒɥɚɦɨɧɚɤɨɩɢɬɟɥɶ 
484420,7 

 

 

96% 

Ɋɟɚɝɟɧɬɧɚɹ  

ɨɛɪɚɛɨɬɤɚ  

ɝɢɞɪɨɤɫɢɞɨɦ 

ɧɚɬɪɢɹ(ɪɟɚɤɬɨɪ) 

ȼɚɤɭɭɦ-ɮɢɥɶɬɪ 4844,2 70% ȼɚɤɭɭɦ-ɮɢɥɶɬɪ 

 
 

6.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɚɧɢɰ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɚ 

6.8.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɩɨɞɡɟɦɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02 "Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ 

ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɩɪɨɜɨɞɨɜ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ". 

ɉɪɨɟɤɬ ɁɋɈ ɪɚɡɪɚɛɨɬɚɧ  ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ.   

ɉɪɨɟɤɬɨɦ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɞɥɹ ɫɤɜɚɠɢɧ ɨɩɪɟɞɟɥɟɧɵ:  

–  ɝɪɚɧɢɰɵ ɩɟɪɜɨɝɨ, ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɩɨɹɫɨɜ ɡɨɧɵ ɢɫɬɨɱɧɢɤɚ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ ɭɱɟɬɨɦ   ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɨɞɨɡɚɛɨɪɚ; 
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–   ɩɟɪɟɱɟɧɶ ɢɧɠɟɧɟɪɧɵɯ  ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɡɨɧ; 

–   ɫɚɧɢɬɚɪɧɵɣ  ɪɟɠɢɦ  ɜ ɡɨɧɚɯ  ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ  

 

6.8.2 Ƚɪɚɧɢɰɵ ɩɟɪɜɨɝɨ ɩɨɹɫɚ  ɁɋɈ 

ɉɟɪɜɵɣ ɩɨɹɫ ɁɋɈ (ɡɨɧɚ ɫɬɪɨɝɨɝɨ ɪɟɠɢɦɚ) ɭɫɬɚɧɨɜɥɟɧ ɜ ɰɟɥɹɯ 

ɭɫɬɪɚɧɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɫɥɭɱɚɣɧɨɝɨ ɢɥɢ ɭɦɵɲɥɟɧɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ 

ɢɫɬɨɱɧɢɤɚ ɜ ɦɟɫɬɟ ɧɚɯɨɠɞɟɧɢɣ ɜɨɞɨɡɚɛɨɪɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ.    

ɉɨ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 

ɜɨɞɨɡɚɛɨɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɨɬɧɨɫɹɬɫɹ ɤ ɧɟɞɨɫɬɚɬɨɱɧɨ ɡɚɳɢɳɟɧɧɵɦ, ɧɨ 

ɭɱɢɬɵɜɚɹ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɫɚɧɢɬɚɪɧɵɟ ɢ ɬɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

(ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɢ 

ɬɟɪɪɢɬɨɪɢɣ ɫɟɥɶɯɨɡɭɝɨɞɢɣ,  ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɟ ɩɨɞɜɟɪɠɟɧɧɨɣ ɬɟɯɧɨɝɟɧɧɨɦɭ 

ɜɨɡɞɟɣɫɬɜɢɸ) ɝɪɚɧɢɰɭ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ  ɜ  ɩɪɨɟɤɬɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɫɬɚɧɨɜɢɬɶ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 30 ɦ ɨɬ ɫɤɜɚɠɢɧ, ɱɬɨ  ɧɟ 

ɩɪɨɬɢɜɨɪɟɱɢɬ ɩ. 10.12. ɋɇɢɉ 2.04.02. 

Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɫɤɜɚɠɢɧ, ɢɯ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ  ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 

ɨɫɨɛɟɧɧɨɫɬɢ  ɢɦɟɸɬ ɪɹɞ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ  

ɫɥɭɱɚɣɧɨɦɭ ɩɨɩɚɞɚɧɢɸ ɡɚɝɪɹɡɧɟɧɢɣ: 

– ɰɟɦɟɧɬɚɠ ɤɨɧɞɭɤɬɨɪɚ ɜ ɢɧɬɟɪɜɚɥɟ 0-15 ɦ;  

– ɨɛɭɫɬɪɨɣɫɬɜɨ ɡɚɬɪɭɛɧɨɣ ɰɟɦɟɧɬɚɰɢɢ;      

– ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɨɞɭɲɤɢ ɜɨɤɪɭɝ ɫɤɜɚɠɢɧɵ;    

– ɫɬɜɨɥ ɫɤɜɚɠɢɧɵ ɨɛɭɫɬɪɨɟɧ ɨɝɨɥɨɜɤɨɦ ɢ ɪɚɡɦɟɳɟɧ ɜ ɩɚɜɢɥɶɨɧɟ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02  ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɩɟɪɜɨɝɨ ɩɨɹɫɚ  ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ  ɦɟɪɨɩɪɢɹɬɢɹ:   

– ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨ ɩɟɪɢɦɟɬɪɭ 1 ɩɨɹɫɚ ɁɋɈ ɝɥɭɯɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ 

ɨɝɪɚɠɞɟɧɢɹ ɫ 4-ɦɹ ɧɢɬɹɦɢ ɤɨɥɸɱɟɣ ɩɪɨɜɨɥɨɤɢ ɧɚ ɤɪɨɧɲɬɟɣɧɚɯ  ɫ ɜɧɭɬɪɟɧɧɟɣ 

ɫɬɨɪɨɧɵ; 

  – ɩɪɨɜɟɞɟɧɢɟ ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɨɬɜɨɞɭ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 

ɫɬɨɤɚ,  ɧɚ ɜɴɟɡɞɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɨɪɨɬɚ. 
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6.8.3 Ƚɪɚɧɢɰɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ  ɁɋɈ 

ȼɬɨɪɨɣ ɩɨɹɫ (ɡɨɧɚ ɨɝɪɚɧɢɱɟɧɢɣ) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 

ɦɢɤɪɨɛɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɛɵɬɨɜɵɦɢ, 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ. 

Ƚɪɚɧɢɰɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɚ  

ɭɫɬɚɧɨɜɥɟɧɵ  ɪɚɫɱɟɬɨɦ ɢɫɯɨɞɹ  ɢɡ ɭɫɥɨɜɢɣ   ɦɢɤɪɨɛɧɨɝɨ ɩɪɨɞɜɢɠɟɧɢɹ   ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ     ɡɚɳɢɳɟɧɧɨɫɬɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ, ɭɫɥɨɜɢɣ ɩɢɬɚɧɢɹ  

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ  ɞɥɹ ɛɟɡɝɪɚɧɢɱɧɨɝɨ ɜ ɩɥɚɧɟ ɩɥɚɫɬɚ ɫ ɤɪɭɝɨɜɵɦ 

ɤɨɧɬɭɪɨɦ ɩɢɬɚɧɢɹ. Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɝɪɚɧɢɰɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɨɩɪɟɞɟɥɟɧɨ ɩɨ 

ɮɨɪɦɭɥɟ 

nm

TQ
R M





 , ɦ,                                                                                       (6.11) 

ɝɞɟ Q- ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ, ɞɨ   ɦ3/ɫɭɬ; 

Ɍɦ-  ɪɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ ɦɢɤɪɨɛɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ;   

m -  ɦɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ,ɦ;     

  n  -  ɚɤɬɢɜɧɚɹ ɩɨɪɢɫɬɨɫɬɶ ɩɨɪɨɞ  ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ.     

 

 

Ɋɚɫɯɨɞ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɬɨɤɚ: 

 q=Ʉɮ∙m∙I,                                                                                                (6.12) 

ɝɞɟ m – ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɡɨɧɵ ɚɤɬɢɜɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ 

ɧɚ ɭɱɚɫɬɤɟ ɜɨɞɨɡɚɛɨɪɚ, 35 ɦ; 

i – ɭɤɥɨɧ ɩɨɞɡɟɦɧɨɝɨ ɩɨɬɨɤɚ – 0,004; 

Ʉɮ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɢɥɶɬɪɚɰɢɢ ɜɨɞɨɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ, 15 ɦ/ɫɭɬ. 

 "q = 15∙35∙0,004 = 2,1 ɦ2/ɫɭɬ" . 

Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ ɤɨɨɪɞɢɧɚɬɚ ɏɜ ɜɨɞɨɪɚɡɞɟɥɶɧɨɣ ɬɨɱɤɢ: 
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qX

Q
XX

o

c
oɜ 




1 ,                                                                             (6.13) 

ɝɞɟ ɏɨ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɪɟɤɢ ɞɨ ɜɨɞɨɡɚɛɨɪɚ; 

Qc – ɞɟɛɢɬ ɜɨɞɨɡɚɛɨɪɚ; 

q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɨɬɨɤɚ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. 

 8,1028
1,2140014,3

2,13981
11400 


ɜX  

ɉɨɝɪɟɲɧɨɫɬɢ ɨɬɤɥɨɧɟɧɢɹ: 

 
o

ɜ
ɜ X

X
X 1 ,                                                                                                (6.14) 

 73,0
1400

8,10281 ɜX  

Ɉɛɳɢɣ ɪɚɞɢɭɫ ɝɪɚɧɢɰɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ, ɦ: 

 nm

TQ
R M





 ,                                                                                              

ɝɞɟ Ɍɦ – ɜɪɟɦɹ ɦɢɤɪɨɛɧɨɝɨ ɩɪɨɞɜɢɠɟɧɢɹ, 200 ɫɭɬ. 

415,504
2,03514,3

4002,13981
2 




R . 

ɉɨɝɪɟɲɧɨɫɬɶ ɨɬɤɥɨɧɟɧɢɹ: 

nmX

Tq
T Ɇ





0

1 ,                                                                                            (6.15) 

08,0
2,0351400

4001,21 



ɜX . 

Ɋɚɫɫɬɨɹɧɢɟ ɜɜɟɪɯ ɩɨ ɩɨɬɨɤɭ ɞɜɢɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ: 

 R=Rq+∆R,                                                                                               (6.16) 

 R = 120 + 952 = 1072 ɦ."  

 ∆R=∆R1ɏo,                                                                                             (6.17) 

ɝɞɟ ∆R1 – ɤɨɷɮɮɢɰɢɟɧɬ ɞɜɢɠɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. 

 ∆R = 0,68∙1400 = 952 ɦ. 



87 

 

Ɋɚɫɫɬɨɹɧɢɟ, ɩɪɟɨɞɨɥɟɜɚɟɦɨɟ ɱɚɫɬɢɰɚɦɢ ɜɨɞɵ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɨ 

ɫɤɨɪɨɫɬɶɸ ɛɵɬɨɜɨɝɨ ɩɨɬɨɤɚ q: 

nm

qT
R M

q 


 ,                                                                                                (6.18) 

 120
2,035

1,2400





qR . 

Ɋɚɫɫɬɨɹɧɢɟ ɜɧɢɡ ɩɨ ɩɨɬɨɤɭ: 

r = r1∙Xo,                                                                                                   (6.19) 

ɝɞɟ r1  – ɪɚɫɫɬɨɹɧɢɟ ɜɧɢɡ ɩɨ ɩɨɬɨɤɭ, ɦ. 

 r = 0,6∙1400 = 840 ɦ."  

ɒɢɪɢɧɚ ɁɋɈ: 

,                                                                                               (6.20) 

 14,266
19122,03514,3

4002,139812





d .  

L = R+r,                                                                                                   (6.21) 

L = 1072+840 = 1912 ɦ.  

Ɉɛɳɚɹ ɲɢɪɢɧɚ II ɩɨɹɫɚ: 2d = 532,28 ɦ. 

Ɋɚɫɱɟɬ  ɪɚɞɢɭɫɚ II  ɩɨɹɫɚ ɁɋɈ  ɞɥɹ ɫɤɜɚɠɢɧ ɨɩɪɟɞɟɥɟɧ ɞɥɹ ɧɨɪɦɚɬɢɜɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɡɚɞɚɧɢɟɦ   ɫ ɭɱɟɬɨɦ 

ɩɟɪɫɩɟɤɬɢɜɵ   ɢ  ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ  8.3.  

 

Ɍɚɛɥɢɰɚ 8.3 – Ɋɚɡɦɟɪ ɪɚɞɢɭɫɚ II  ɩɨɹɫɚ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ  ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ ɦ3/ɫɭɬ 13981,2 3000 
Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ 

ɦɢɤɪɨɛɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 
ɫɭɬ. 

400 400 
Ɇɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɦ 35 35 

Ⱥɤɬɢɜɧɚɹ ɩɨɪɢɫɬɨɫɬɶ ɩɨɪɨɞ 
ɜɨɞɨɧɨɫɧɨɝɨ ɩɥɚɫɬɚ 

 
0.2 0.2 

Ɋɚɞɢɭɫ II  ɩɨɹɫɚ ɁɋɈ ɦ 504,415 160 
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Ƚɪɚɧɢɰɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɩɨɤɚɡɚɧɵ ɧɚ ɫɢɬɭɚɰɢɨɧɧɨɦ ɩɥɚɧɟ. 

Ɍɟɪɪɢɬɨɪɢɹ ɫ ɪɚɞɢɭɫɨɦ 504,415 ɦ ɨɬ ɫɤɜɚɠɢɧɵ ɩɪɢ ɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɨɛɟɫɩɟɱɢɬ ɷɩɢɞɟɦɢɱɟɫɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɢɫɬɨɱɧɢɤɟ.  

Ɍɟɪɪɢɬɨɪɢɹ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɁɋɈ ɪɚɫɩɨɥɨɠɟɧɚ ɡɚ ɩɪɟɞɟɥɚɦɢ ɧɚɫɟɥɟɧɧɨɝɨ 

ɩɭɧɤɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɟɭɪɛɚɧɢɡɢɪɨɜɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɟɣ,  ɧɟ ɩɨɞɜɟɪɠɟɧɧɨɣ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɬɟɯɧɨɝɟɧɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ. Ɍɟɪɪɢɬɨɪɢɹ ɡɚɧɹɬɚ ɥɟɫɧɨɣ 

ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ ɜ ɜɢɞɟ ɯɜɨɣɧɨɝɨ ɥɟɫɚ.    

Ɍɪɟɛɭɟɬɫɹ  ɨɫɭɳɟɫɬɜɥɹɬɶ  ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɬɟɪɪɢɬɨɪɢɢ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɁɋɈ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ: 

- ɬɚɦɩɨɧɢɪɨɜɚɧɢɟ ɫɬɚɪɵɯ, ɛɟɡɞɟɣɫɬɜɭɸɳɢɯ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨ 

ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɫɤɜɚɠɢɧ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ  ɜ ɱɚɫɬɢ ɜɨɡɦɨɠɧɨɫɬɢ  

ɡɚɝɪɹɡɧɟɧɢɹ ɝɨɪɢɡɨɧɬɨɜ; 

- ɤɨɧɬɪɨɥɶ ɡɚ ɪɭɛɤɚɦɢ ɥɟɫɚ ɝɥɚɜɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ; 

  -ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɡɦɟɳɟɧɢɟɦ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ. 

  

6.8.4  Ƚɪɚɧɢɰɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɁɋɈ 

Ɍɪɟɬɢɣ ɩɨɹɫ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬɵ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɨɬ ɯɢɦɢɱɟɫɤɨɝɨ 

ɡɚɝɪɹɡɧɟɧɢɹ.    

Ƚɪɚɧɢɰɚ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɨɩɪɟɞɟɥɟɧɚ, ɢɫɯɨɞɹ ɢɡ 

ɭɫɥɨɜɢɣ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɜɨɞɨɧɨɫɧɵɣ ɝɨɪɢɡɨɧɬ ɫɬɚɛɢɥɶɧɵɯ ɯɢɦɢɱɟɫɤɢɯ 

ɡɚɝɪɹɡɧɟɧɢɣ ɡɚ ɩɪɟɞɟɥɚɦɢ III ɩɨɹɫɚ, ɤɨɬɨɪɵɟ ɞɨɫɬɢɝɧɭɬ ɜɨɞɨɡɚɛɨɪɚ, 

ɩɟɪɟɦɟɳɚɹɫɶ ɫ ɩɨɞɡɟɦɧɵɦɢ ɜɨɞɚɦɢ, ɧɟ ɪɚɧɟɟ ɪɚɫɱɟɬɧɨɝɨ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɨɟ 

ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟ ɫɪɟɞɧɟɣ ɩɪɢɧɹɬɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɡɚɛɨɪɚ. Ⱦɥɹ ɡɚɳɢɬɵ ɩɨɞɡɟɦɧɨɝɨ ɜɨɞɨɢɫɬɨɱɧɢɤɚ ɨɬ 

ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɪɟɦɹ Ɍ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ 25 ɥɟɬ, ɬ.ɟ. 

10000 ɫɭɬɨɤ.  

Ɋɚɞɢɭɫ III  ɩɨɹɫɚ ɁɋɈ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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R = mn

TQ m


*

                                                                                              

(8.22) 

Ɋɚɫɱɟɬ  ɪɚɞɢɭɫɚ III    ɩɨɹɫɚ ɁɋɈ  ɞɥɹ ɫɤɜɚɠɢɧ ɨɩɪɟɞɟɥɟɧ ɞɥɹ 

ɧɨɪɦɚɬɢɜɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɡɚɞɚɧɢɟɦ   

ɫ ɭɱɟɬɨɦ ɩɟɪɫɩɟɤɬɢɜɵ , ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ  8.4.  

Ɍɚɛɥɢɰɚ  8.4 – Ɋɚɡɦɟɪ ɪɚɞɢɭɫɚ III   ɩɨɹɫɚ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ  ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɨɞɨɡɚɛɨɪɚ ɦ3/ɫɭɬ 13981,2         3000 

Ɋɚɫɱɟɬɧɨɟ ɜɪɟɦɹ ɩɪɨɞɜɢɠɟɧɢɹ 
ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 

ɫɭɬ 
10000         10000 

Ɇɨɳɧɨɫɬɶ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ     ɦ 35 75 

Ⱥɤɬɢɜɧɚɹ ɩɨɪɢɫɬɨɫɬɶ ɩɨɪɨɞ ɜɨɞɨɧɨɫɧɨɝɨ 
ɩɥɚɫɬɚ     

 
0.2 0.2 

Ɋɚɞɢɭɫ III ɩɨɹɫɚ ɁɋɈ   ɦ 2522,07 798,1 

 
Ɍɟɪɪɢɬɨɪɢɹ III ɩɨɹɫɚ ɁɋɈ ɬɚɤɠɟ ɪɚɫɩɨɥɨɠɟɧɚ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɟɭɪɛɚɧɢɡɢɪɨɜɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɟɣ, ɧɟ 

ɩɨɞɜɟɪɠɟɧɧɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɬɟɯɧɨɝɟɧɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ. Ɍɟɪɪɢɬɨɪɢɹ 

ɡɚɧɹɬɚ ɥɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ ɜ ɜɢɞɟ ɯɜɨɣɧɨɝɨ ɥɟɫɚ.         

Ɍɪɟɛɭɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɚɜɢɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɬɟɪɪɢɬɨɪɢɢ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɁɋɈ, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ: 

- ɡɚɩɪɟɬ ɧɚɦɟɱɚɟɦɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɪɟɛɨɜɚɧɢɹɦ 

ɋɚɧɉɢɇ 2.1.4.1110-02, ɩɪɢ ɨɬɜɨɞɟ ɡɟɦɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɧɚ ɫɜɨɛɨɞɧɨɣ 

ɬɟɪɪɢɬɨɪɢɢ ɜ ɝɪɚɧɢɰɚɯ ɁɋɈ (ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ   ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɯɢɦɢɤɚɬɨɜ, ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ ɲɥɚɦɨɧɚɤɨɩɢɬɟɥɟɣ ɢ ɞɪ. 

ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɯɢɦɢɱɟɫɤɢɟ ɡɚɝɪɹɡɧɟɧɢɹ );  

- ɭɫɬɪɨɣɫɬɜɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɯ ɜɵɝɪɟɛɨɜ;  

- ɫɜɨɟɜɪɟɦɟɧɧɵɣ ɜɵɜɨɡ ɮɟɤɚɥɶɧɵɯ ɨɬɯɨɞɨɜ ɢɡ ɫɟɩɬɢɤɨɜ; 
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- ɡɚɩɪɟɳɟɧɢɟ ɧɚ ɨɛɭɫɬɪɨɣɫɬɜɨ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɤɨɥɨɞɰɟɜ, ɬɪɚɧɲɟɣ ɞɥɹ  

ɨɬɜɨɞɚ ɨɱɢɳɟɧɧɵɯ ɛɵɬɨɜɵɯ ɢ ɥɢɜɧɟɜɵɯ ɫɬɨɤɨɜ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ.  

 

6.9  Ɉɩɪɟɞɟɥɟɧɢɟ ɝɪɚɧɢɰ  ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜɨɞɨɩɪɨɜɨɞɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ 

ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɭɱɬɟɧɵ ɬɪɟɛɨɜɚɧɢɹ 

ɋɚɧɉɢɇ 2.1.4.1110-02.   

ȼɨɞɨɩɪɨɜɨɞɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ, ɜ 

ɫɜɹɡɢ ɫ ɷɬɢɦ ɝɪɚɧɢɰɵ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɟɪɜɵɦ ɩɨɹɫɨɦ ɢ ɫɨɫɬɚɜɥɹɟɬ ɞɨ  ɨɝɪɚɠɞɟɧɢɹ: 

- ɨɬ ɜɨɞɨɧɚɩɨɪɧɨɣ ɛɚɲɧɢ – 15 ɦ ɨɬ ɨɝɪɚɠɞɟɧɢɹ; 

- ɨɬ ɪɟɡɟɪɜɭɚɪɨɜ ɱɢɫɬɨɣ ɜɨɞɵ – 15 ɦ. 

ɒɢɪɢɧɚ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɩɨɥɨɫɵ ɜɨɞɨɜɨɞɨɜ, ɩɪɨɯɨɞɹɳɢɯ ɩɨ 

ɧɟɡɚɫɬɪɨɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢɧɹɬɚ ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ ɫɭɯɢɯ ɝɪɭɧɬɚɯ 10 ɦ ɢ ɧɟ 

ɦɟɧɟɟ 50 ɩɪɢ ɩɪɨɤɥɚɞɤɟ ɜ ɦɨɤɪɵɯ ɝɪɭɧɬɚɯ. 

 

6.10 ɉɪɚɜɢɥɚ ɢ ɪɟɠɢɦ ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɣ, 
ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 

6.10.1 ɉɪɚɜɢɥɚ ɢ ɪɟɠɢɦ  ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  ɬɟɪɪɢɬɨɪɢɣ, 

ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɩɟɪɜɨɝɨ ɩɨɹɫɚ 

Ɍɟɪɪɢɬɨɪɢɹ ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɁɋɈ ɞɨɥɠɧɚ ɛɵɬɶ ɫɩɥɚɧɢɪɨɜɚɧɚ ɞɥɹ ɨɬɜɨɞɚ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɡɚ ɟɟ ɩɪɟɞɟɥɵ, ɨɡɟɥɟɧɟɧɚ, ɨɝɪɚɠɞɟɧɚ ɢ ɨɛɟɫɩɟɱɟɧɚ 

ɨɯɪɚɧɨɣ. 

Ⱦɨɪɨɠɤɢ ɤ ɫɨɨɪɭɠɟɧɢɹɦ ɞɨɥɠɧɵ ɢɦɟɬɶ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 

ȼɨɞɨɩɪɨɜɨɞɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɭɫɬɪɨɟɧɵ ɫ ɭɱɟɬɨɦ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɱɟɪɟɡ ɨɝɨɥɨɜɤɢ  ɢ 

ɭɫɬɶɹ ɫɤɜɚɠɢɧ, ɥɸɤɢ ɢ ɩɟɪɟɥɢɜɧɵɟ ɬɪɭɛɵ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜɚ ɡɚɥɢɜɤɢ 

ɧɚɫɨɫɨɜ. 
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ȼɨɞɨɡɚɛɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɫɨɨɬɜɟɬɫɬɜɢɹ  ɮɚɤɬɢɱɟɫɤɨɝɨ ɞɟɛɢɬɚ  ɩɪɨɟɤɬɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɣ ɩɪɢ ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 

ɨɛɨɫɧɨɜɚɧɢɢ ɝɪɚɧɢɰ ɁɋɈ. 

Ɂɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɤɚɧɚɥɢɡɚɰɢɟɣ ɫ ɨɬɜɟɞɟɧɢɟɦ ɫɬɨɱɧɵɯ 

ɜɨɞ ɜ ɛɥɢɠɚɣɲɭɸ ɫɢɫɬɟɦɭ ɛɵɬɨɜɨɣ ɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ ɢɥɢ 

ɧɚ ɦɟɫɬɧɵɟ ɫɬɚɧɰɢɢ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɡɚ ɩɪɟɞɟɥɚɦɢ 

ɩɟɪɜɨɝɨ ɩɨɹɫɚ ɁɋɈ ɫ ɭɱɟɬɨɦ ɫɚɧɢɬɚɪɧɨɝɨ ɪɟɠɢɦɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɜɬɨɪɨɝɨ 

ɩɨɹɫɚ. 

ȼ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɤɚɧɚɥɢɡɚɰɢɢ ɞɨɥɠɧɵ 

ɭɫɬɪɚɢɜɚɬɶɫɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɟ ɩɪɢɟɦɧɢɤɢ ɧɟɱɢɫɬɨɬ ɢ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɦɟɫɬɚɯ, ɢɫɤɥɸɱɚɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɩɟɪɜɨɝɨ 

ɩɨɹɫɚ ɁɋɈ ɩɪɢ ɢɯ ɜɵɜɨɡɟ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ  ɁɋɈ ɩɟɪɜɨɝɨ ɩɨɹɫɚ  ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ: 

- ɩɨɫɚɞɤɚ ɜɵɫɨɤɨɫɬɜɨɥɶɧɵɯ ɞɟɪɟɜɶɟɜ; 

- ɜɫɟ ɜɢɞɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɧɟ ɢɦɟɸɳɢɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɬɧɨɲɟɧɢɹ ɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɫɲɢɪɟɧɢɸ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 

-  ɩɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ; 

- ɪɚɡɦɟɳɟɧɢɟ ɠɢɥɵɯ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ; 

-  ɩɪɨɠɢɜɚɧɢɟ ɥɸɞɟɣ; 

- ɩɪɢɦɟɧɟɧɢɟ ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ ɭɞɨɛɪɟɧɢɣ. 

 

6.10.2 ɉɪɚɜɢɥɚ ɢ ɪɟɠɢɦ  ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  ɬɟɪɪɢɬɨɪɢɣ, 
ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ  ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ  ɜɬɨɪɨɝɨ ɩɨɹɫɚ 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ  

ɬɪɟɛɭɟɬɫɹ: 

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤ  ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɚɦɢ 
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ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 

- ɜɵɹɜɥɟɧɢɟ, ɬɚɦɩɨɧɢɪɨɜɚɧɢɟ  ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɬɚɪɵɯ, 

ɛɟɡɞɟɣɫɬɜɭɸɳɢɯ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɫɤɜɚɠɢɧ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ  ɜ ɱɚɫɬɢ ɜɨɡɦɨɠɧɨɫɬɢ  ɡɚɝɪɹɡɧɟɧɢɹ ɧɨɜɵɯ 

ɝɨɪɢɡɨɧɬɨɜ; 

- ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɭ 

ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ (ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɤɚɧɚɥɢɡɚɰɢɟɣ, ɭɫɬɪɨɣɫɬɜɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɯ ɜɵɝɪɟɛɨɜ, ɨɪɝɚɧɢɡɚɰɢɹ ɨɬɜɨɞɚ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɢ ɞɪ.); 

- ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɬɜɟɞɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɠɢɥɵɯ, ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ 

ɫɨɝɥɚɫɨɜɚɧɢɟ ɢɡɦɟɧɟɧɢɣ ɬɟɯɧɨɥɨɝɢɣ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɩɨɜɵɲɟɧɢɟɦ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɢɫɬɨɱɧɢɤɚ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 

- ɝɪɚɧɢɰɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ ɁɋɈ ɧɚ ɩɟɪɟɫɟɱɟɧɢɢ ɞɨɪɨɝ, ɩɟɲɟɯɨɞɧɵɯ ɬɪɨɩ 

ɢ ɩɪ. ɨɛɨɡɧɚɱɢɬɶ  ɫɬɨɥɛɚɦɢ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɡɧɚɤɚɦɢ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɜɬɨɪɨɝɨ ɩɨɹɫɚ    ɧɟ 

ɞɨɩɭɫɤɚɟɬɫɹ: 

- ɛɭɪɟɧɢɟ ɧɨɜɵɯ ɫɤɜɚɠɢɧ ɢ ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɫɜɹɡɚɧɧɨɟ ɫ 

ɧɚɪɭɲɟɧɢɟɦ  ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ( ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ 

ɫɨɝɥɚɫɨɜɚɧɢɢ ɫ ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ  ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ 

ɧɚɞɡɨɪɚ);  

- ɡɚɤɚɱɤɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɝɨɪɢɡɨɧɬɵ, ɩɨɞɡɟɦɧɨɝɨ  

ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɟɞɪ ɡɟɦɥɢ; 

  - ɪɚɡɦɟɳɟɧɢɹ ɫɤɥɚɞɨɜ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ 

ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɧɚɤɨɩɢɬɟɥɟɣ ɩɪɨɦɫɬɨɤɨɜ, ɲɥɚɦɨɯɪɚɧɢɥɢɳ ɢ ɞɪɭɝɢɯ 

ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ  ɜɨɞ; 

- ɩɪɢɦɟɧɟɧɢɟ ɭɞɨɛɪɟɧɢɣ ɢ ɹɞɨɯɢɦɢɤɚɬɨɜ; 
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- ɫɛɪɨɫ ɩɪɨɦɵɲɥɟɧɧɵɯ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ, ɝɨɪɨɞɫɤɢɯ ɢ ɥɢɜɧɟɜɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɧɢɟ ɜ ɤɨɬɨɪɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 

ɩɪɟɜɵɲɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɚɧɢɬɚɪɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɝɢɝɢɟɧɢɱɟɫɤɢɟ 

ɧɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ ɜɨɞɵ; 

- ɪɚɡɦɟɳɟɧɢɟ ɤɥɚɞɛɢɳ, ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ, ɩɨɥɟɣ ɚɫɫɟɧɢɡɚɰɢɢ, ɩɨɥɟɣ 

ɮɢɥɶɬɪɚɰɢɢ, ɧɚɜɨɡɨɯɪɚɧɢɥɢɳ, ɫɢɥɨɫɧɵɯ ɬɪɚɧɲɟɣ, ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɢ 

ɩɬɢɰɟɜɨɞɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ 

ɨɩɚɫɧɨɫɬɶ ɦɢɤɪɨɛɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ  ɜɨɞ; 

  -ɩɪɨɢɡɜɨɞɢɬɶ  ɪɭɛɤɢ ɥɟɫɚ ɝɥɚɜɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɚ 

ɬɚɤɠɟ ɡɚɤɪɟɩɥɟɧɢɟ ɡɚ ɥɟɫɨɡɚɝɨɬɨɜɢɬɟɥɶɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɞɪɟɜɟɫɢɧɵ ɧɚ 

ɤɨɪɧɸ ɢ ɥɟɫɨɫɟɱɧɨɝɨ ɮɨɧɞɚ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ.  

 

6.10.3  ɉɪɚɜɢɥɚ ɢ ɪɟɠɢɦ  ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  ɬɟɪɪɢɬɨɪɢɣ, 
ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ  ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ  ɬɪɟɬɶɟɝɨ  ɩɨɹɫɚ 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ  

ɬɪɟɛɭɟɬɫɹ   

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ  ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɚɦɢ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 

- ɜɵɹɜɥɟɧɢɟ, ɬɚɦɩɨɧɢɪɨɜɚɧɢɟ  ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɬɚɪɵɯ, 

ɛɟɡɞɟɣɫɬɜɭɸɳɢɯ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɫɤɜɚɠɢɧ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ  ɜ ɱɚɫɬɢ ɜɨɡɦɨɠɧɨɫɬɢ  ɡɚɝɪɹɡɧɟɧɢɹ ɧɨɜɵɯ 

ɝɨɪɢɡɨɧɬɨɜ; 

-ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɬɜɟɞɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɠɢɥɵɯ, ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤɠɟ 

ɫɨɝɥɚɫɨɜɚɧɢɟ ɢɡɦɟɧɟɧɢɣ ɬɟɯɧɨɥɨɝɢɣ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɩɨɜɵɲɟɧɢɟɦ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ ɢɫɬɨɱɧɢɤɚ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 
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ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ ɧɟ  

ɞɨɩɭɫɤɚɟɬɫɹ: 

- ɛɭɪɟɧɢɟ ɧɨɜɵɯ ɫɤɜɚɠɢɧ ɢ ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɫɜɹɡɚɧɧɨɟ ɫ 

ɧɚɪɭɲɟɧɢɟɦ  ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ (ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ 

ɫɨɝɥɚɫɨɜɚɧɢɢ ɫ ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ  ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ 

ɧɚɞɡɨɪɚ);  

- ɡɚɤɚɱɤɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɝɨɪɢɡɨɧɬɵ, ɩɨɞɡɟɦɧɨɝɨ  

ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɜɟɪɞɵɯ ɨɬɯɨɞɨɜ ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɟɞɪ ɡɟɦɥɢ; 

- ɪɚɡɦɟɳɟɧɢɹ ɫɤɥɚɞɨɜ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ 

ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɧɚɤɨɩɢɬɟɥɟɣ ɩɪɨɦɫɬɨɤɨɜ, ɲɥɚɦɨɯɪɚɧɢɥɢɳ ɢ ɞɪɭɝɢɯ 

ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ  ɜɨɞ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɯɨɞɹɳɢɯ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɬɪɟɬɶɟɝɨ ɩɨɹɫɚ    

ɞɨɩɭɫɤɚɟɬɫɹ: 

  - ɪɚɡɦɟɳɟɧɢɟ ɫɤɥɚɞɨɜ ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɯɢɦɢɤɚɬɨɜ ɢ 

ɦɢɧɟɪɚɥɶɧɵɯ ɭɞɨɛɪɟɧɢɣ, ɧɚɤɨɩɢɬɟɥɟɣ ɩɪɨɦɫɬɨɤɨɜ,  ɲɥɚɦɨɯɪɚɧɢɥɢɳ ɢ 

ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɯɢɦɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 

ɩɨɞɡɟɦɧɵɯ ɜɨɞ   ɬɨɥɶɤɨ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 

ɩɨ ɡɚɳɢɬɟ ɜɨɞɨɧɨɫɧɨɝɨ ɝɨɪɢɡɨɧɬɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ  ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɫɚɧɢɬɚɪɧɨ-

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɡɚɤɥɸɱɟɧɢɹ ɰɟɧɬɪɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ, ɜɵɞɚɧɧɨɝɨ ɫ ɭɱɟɬɨɦ ɡɚɤɥɸɱɟɧɢɹ ɨɪɝɚɧɨɜ  

ɤɨɧɬɪɨɥɹ. 
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ɫɩɪɚɜɨɱɧɢɤ ɦɨɧɬɚɠɧɢɤɚ / Ⱥ.Ⱥ. Ⱥɥɟɤɫɚɧɞɪɨɜ [ɢ ɞɪ.]. – Ɇɨɫɤɜɚ: ɋɬɪɨɣɢɡɞɚɬ, 

1988.  – 576 ɫ. 

19  Ȼɪɟɠɧɟɜ, ȼ.ɂ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɤɚɧɚɥɢɡɚɰɢɢ / ȼ.ɂ. Ȼɪɟɠɧɟɜ, ȼ.Ɇ. Ɍɪɟɫɤɭɧɨɜ.  – Ɇɨɫɤɜɚ : 

ɋɬɪɨɣɢɡɞɚɬ, 1976. – 25 ɫ. 

20  ɋɇɢɉ 2.07.01-89 ɉɨɫɨɛɢɟ ɩɨ ɜɨɞɨɫɧɚɛɠɟɧɢɸ ɢ 

ɤɚɧɚɥɢɡɚɰɢɢ ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɢɯ ɩɨɫɟɥɟɧɢɣ. ȼɜɟɞ. 06.09.1992. – Ɇɨɫɤɜɚ : 

ɋɬɪɨɣɢɡɞɚɬ, 1992. – 144 ɫ. 

21  Ƚɋɇ 81-05-02-2001 ɋɛɨɪɧɢɤ ɫɦɟɬɧɵɯ ɧɨɪɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɡɚɬɪɚɬ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. ȼɜɟɞ. 

19.06.2001. – Ɇɨɫɤɜɚ : ɋɬɪɨɣɢɡɞɚɬ, 1991. – 68 ɫ.  

22  ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɜ ɤɭɪɫɨɜɵɯ ɢ ɞɢɩɥɨɦɧɵɯ ɩɪɨɟɤɬɚɯ : ɭɱɟɛ. 

ɩɨɫɨɛɢɟ ɞɥɹ ɫɬɪɨɢɬ. ɜɭɡɨɜ / ɩɨɞ ɪɟɞ. ɘ.ɉ. ɉɚɧɢɛɪɚɬɨɜɚ. – Ɇɨɫɤɜɚ : ȼɵɫɲɚɹ 

ɲɤɨɥɚ, 1984.  – 175 ɫ. 

23  ȼɨɞɨɫɧɚɛɠɟɧɢɟ. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ / ɩɨɞ ɪɟɞ. Ƚ.Ɇ. 

Ȼɚɫɫɚ.  – Ʉɢɟɜ : ȼɵɫɲɚɹ ɲɤɨɥɚ, 1977. – 152 ɫ. 

24  Ɇɚɪɤɨɜ, ɉ.ɉ. ɋɢɫɬɟɦɵ ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ / ɉ.ɉ. Ɇɚɪɤɨɜ. – Ɇɨɫɤɜɚ : ɐɂɇɂɋ Ƚɨɫɫɬɪɨɹ 

ɋɋɋɊ, 1976. – 45ɫ. 

25  Ɇɚɪɤɨɜ, ɉ.ɉ. ɋɬɚɧɞɚɪɬɵ ɤɚɱɟɫɬɜɚ ɢ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɩɪɢ ɫɛɪɨɫɟ ɢɯ ɜ ɜɨɞɨёɦɵ ɢ ɩɨɜɬɨɪɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 

ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ / ɉ.ɉ. Ɇɚɪɤɨɜ. – Ɇɨɫɤɜɚ : ɐɂɆɂɋ ȽɈɋɋɌɊɈə ɋɋɋɊ, 

1976. – 43ɫ. 

26  Ƚɨɥɶɬɝɨɮ, ɂ.Ɇ. Ʉɚɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ / ɂ.Ɇ.Ƚɨɥɶɬɝɨɮ, ȿ.Ȼ. 

ɋɟɧɞɷɥ. – Ɇɨɫɤɜɚ : Ƚɨɫɯɢɦɢɡɞɚɬ,1948. – 668 ɫ. 

27  Ʉɭɥɚɝɢɧ, ȼ.Ⱥ. Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ 

ɤɚɜɢɬɚɰɢɢ / ɬɟɡ. ɞɨɤɥ. ɜɫɟɫɨɸɡ. ɧɚɭɱ. ɲɤ. Ƚɢɞɪɨɞɢɧɚɦɢɤɚ ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɟɣ. 

– ɑɟɛɨɤɫɚɪɵ, 1989. – 49 ɫ. 
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28 Ɍɋɇ 40-303-2003 Ȼɟɫɬɪɚɧɲɟɣɧɚɹ ɩɪɨɤɥɚɞɤɚ ɤɨɦɦɭɧɢɤɚɰɢɣ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɦɢɤɪɨɬɨɧɧɟɥɟɩɪɨɯɨɞɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɜɜɟɞ. 03.08.2004. 

– Ɇɨɫɤɜɚ: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 2004. – 65 ɫ. 

29  ɋɚɧɉɢɇ 2.1.4.1110-02 Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɜɨɞɨɩɪɨɜɨɞɨɜ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. – ȼɡɚɦɟɧ ɋɚɧɉɢɇ 

2.1.4.027-95 : ɜɜɟɞ. 26.02.2002. – Ɇɨɫɤɜɚ: ɉɨɫɬɚɧɨɜɥɟɧɢɟ Ƚɥɚɜɧɨɝɨ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɜɪɚɱɚ ɊɎ, 2002. – 14ɫ. 

30  Ʉɨɞɟɤɫ ɨɛ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɩɪɚɜɨɧɚɪɭɲɟɧɢɹɯ (ɄɨȺɉ ɊɎ) : 

ɮɟɞɟɪ. ɡɚɤɨɧ ɨɬ 27.07.2010. № 239-ɎɁ. Ɇɨɫɤɜɚ : ɈɌɢɋɋ, 2011. – 58 ɫ.  

31  ȽɈɋɌ 18963-73 ȼɨɞɚ ɩɢɬɶɟɜɚɹ. Ɇɟɬɨɞɵ ɫɚɧɢɬɚɪɧɨ-

ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. – ȼɡɚɦɟɧ ȽɈɋɌ 5215-50 : ɜɜɟɞ. 29.06.1973. – 

Ɇɨɫɤɜɚ: Ƚɨɫɫɬɚɧɞɚɪɬ ɋɋɋɊ, 1973. – 21 ɫ.  
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R2 Трубопровод извечткового молока

R3      Трубопровод хлорной воды

R4      Трубопровод раствора флоакулянта

АО      Трубопровод сжатого воздуха

К1      Трубопровод отвода осадка

В1      Трубопровод чистой и промывной воды

В2      Трубопровод исходной воды

В3     Трубопровод осветлённой воды

R1      Трубопровод раствора коагулянта

Условные обозначения:

10

Э

Генплан станции водоподготовки   М1:500

Наименование
NN
п/п

1

2

3

Блок осветлителей и фильтров

Блок реагентного хозяйства

Электролизная

РЧВ

Экспликация зданий и сооружений

4

Резервуар для хранения промывной воды5

НС II подъема6

Резервуар промывной воды7

Шламоуплотнитель8

Сооружения для обработки осадка9

Проходная10 Генплан станции водоподготовки М 1:500 Кафедра ИСЗиС

БР - 20.03.02 - 2021

Разраб.  Кузнецов Н.М.
Руководит. Дубровская

О.Г. 7

Сибирский федеральный университет
Инженерно-строительный институт

Оптимизация системы водоподготовки
малых населенных пунктов на примере

поселка Емельяново Красноярского Края

Зав. каф.Матюшенко А.И.
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4.000

0.820

4 300

Насосная
станция
II подъема

0.00

R1

-2.400

-2.400

R2 Трубопровод щелочного реагента

R3      Трубопровод хлорной воды

R4      Трубопровод раствора флоакулянта

АО      Трубопровод сжатого воздуха

К1      Трубопровод отвода осадка

В1      Трубопровод чистой и промывной воды

В2      Трубопровод исходной воды

В3     Трубопровод осветлённой воды

R1      Трубопровод раствора коагулянта

R5      Трубопровод восстановленного алюмината
натрия

Условные обозначения

От  НС - 1

5 400

-2.400

-2.400

0.000

1.800

-2.400

-2.400

1.200

-2.400

1.800

К потребителю

Резервуар чистой воды

Скорый фильтр

Резервуар
промывной воды

ШламоуплотнительВакуум фильтр

Осветлитель со взвешенным
       слоем  осадкаВихревой

смеситель

Бак щелочного реагента

Гидромешалка M2

Насос перекачки и
циркуляции щелочного
реагента

Циркуляционный
насосНасос дозатор

ГидроциклонГидромешалка

Насос для перекачки
коагулянта

Насос дозатор
коагулянта

Расходный бак
коагулянта

Растворно-хранилищный
бак коагулянта

Электролизная

Технологическая схема станции водоподготовки

K1

B2

R1
B3

R3

R2

Технологическая схема станции
водоподготовки

ЛистовЛистСтадия
Изм. Лист № докум. Подп. Дата

0.500

5 000

R3

В1

Резервуар для хранения
промывной воды

-2.400

1.800

Расходный бак раствора
флокулянта

Установка для приготовления
флокулянта

Кран ручной г/п 1шт

R4

Кафедра ИСЗиС
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Разраб.  Кузнецов Н.М
Руководит. Дубровская

О.Г 7

Сибирский федеральный университет
Инженерно-строительный институт
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Зав. каф.Матюшенко А.И

Вакуум фильтр

0.00

Реактор обработки осадка

Обезвоженный вторичный
осадок на утилизацию

Бак восстановленного
алюмината натрия

R5

Насос дозатор
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Генплан населенного пункта 1:5000
Кафедра ИСЗиС

БР - 20.03.02 - 2021

Разраб.  Кузнецов Н.М.
Руководит. Дубровская О.Г 1
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Зав. каф. Матюшенко А.И.

Генплан населенного пункта 1:5000

Условные обозначения:
1- водозабор из подземного источника;
2- площадка сооружений водоподготовки и
НС второго подъема;
3- водоводы;
ПП- промышленное предприятие
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ЛистовЛистСтадия
Изм. Лист № докум. Подп. Дата

План 1- го этажа М 1:100;
Разрез I-I М 1:100;
Разрез II-II М 1:100;
Разрез III-III М 1:50.

Кафедра ИСЗиС

БР - 20.03.02 - 2021
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Зав. каф.Матюшенко А.И.
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2

1
4

9

5

д.т.

Zп=122,35

Zнс=124

h w
.н=
2

1,
5

1 - резервуар чистой воды;
2 - всасывающий трубопровод;
3 - всасывающий патрубок;

4 - здание насосной станции второго
подъёма;

5 - напорный водовод;
6 - магистральный трубопровод;
7- здания населённого пункта;

8 - распределительный трубопровод;
9 - насос.
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