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ȼȼȿȾȿɇɂȿ 
 

ɇɟɮɬɶ, ɝɚɡ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɵ  ɞɨɫɬɚɜɥɹɸɬɫɹ ɩɹɬɶɸ ɜɢɞɚɦɢ ɬɪɚɧɫɩɨɪɬɚ: 

ɬɪɭɛɨɩɪɨɜɨɞɧɵɦ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ, ɦɨɪɫɤɢɦ, ɪɟɱɧɵɦ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɦ. 

ɋɚɦɵɦ ɷɤɨɧɨɦɢɱɧɵɦ ɜɢɞɨɦ ɬɪɚɧɫɩɨɪɬɚ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɹɜɥɹɟɬɫɹ ɬɪɭɛɨɩɪɨɜɨɞɧɵɣ. Ɍɚɤɠɟ, ɩɨɦɢɦɨ ɷɬɨɝɨ,  ɬɪɭɛɨɩɪɨɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ 

ɧɢɤɚɤ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɪɭɝɥɨɝɨɞɢɱɧɭɸ 

ɧɟɩɪɟɪɵɜɧɭɸ ɩɟɪɟɤɚɱɤɭ. Ⱦɥɹ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɟɨɛɯɨɞɢɦ 

ɞɨɫɬɚɬɨɱɧɵɣ ɧɚɩɨɪ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣɫɹ ɧɚɫɨɫɧɵɦɢ ɫɬɚɧɰɢɹɦɢ, ɤɨɬɨɪɵɟ 

ɪɚɫɩɨɥɨɠɟɧɵ ɜɞɨɥɶ ɬɪɚɫɫɵ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɨɫɧɨɜɚɧɢɟɦ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ  ɹɜɥɹɟɬɫɹ 

ɩɪɨɛɥɟɦɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɤ ɨɬɞɚɥɟɧɧɵɦ ɧɚɫɟɥɟɧɧɵɦ 

ɩɭɧɤɬɚɦ. ɗɬɚ ɩɪɨɛɥɟɦɚ ɜɵɡɜɚɧɚ ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɨɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ-

ɡɚ: 

- ɧɟɭɞɨɛɧɨɝɨ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ;  

- ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ;  

- ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɪɚɫɱɟɬ ɧɚɥɢɜɚ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ. 

1. ɉɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɧɚɥɢɜɚ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ 

2. ɉɨɞɨɛɪɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɬɚɧɰɢɢ ɧɚɥɢɜɚ 

2. ɉɪɟɞɫɬɚɜɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ ɫ ɭɡɥɨɦ 

ɧɚɥɢɜɚ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ 
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ɈɋɇɈȼɇȺə ЧȺɋɌɖ 

 

1 Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ȼɄɊ 
 

ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɬɪɚɧɫɩɨɪɬ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɹɜɥɹɟɬɫɹ ɜɬɨɪɵɦ 

ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɜɵɝɨɞɧɨɫɬɢ ɩɨɫɥɟ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɞɥɹ 

ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɫɨɡɞɚɸɬɫɹ ɩɟɪɟɤɚɱɢɜɚɸɳɢɟ ɫɬɚɧɰɢɢ ɫ ɭɡɥɚɦɢ 

ɧɚɥɢɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ. ɇɚ ɬɚɤɢɯ ɫɬɚɧɰɢɹɯ 

ɩɪɨɢɫɯɨɞɢɬ ɨɞɧɨɜɪɟɦɟɧɧɚɹ ɩɟɪɟɤɚɱɤɚ ɧɟɮɬɟɩɪɨɞɭɤɬɚ, ɧɚɥɢɜ ɢ ɩɨɫɥɟɞɭɸɳɚɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. Ȼɥɚɝɨɞɚɪɹ 

ɷɬɨɦɭ ɧɟɧɭɠɧɨ ɞɟɥɚɬɶ ɮɢɧɚɧɫɨɜɵɟ ɜɥɨɠɟɧɢɹ ɜ ɩɪɨɤɥɚɞɤɭ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚ. Ȼɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ ɨɛɨɪɭɞɨɜɚɬɶ ɭɡɟɥ ɧɚɥɢɜɚ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ[1]. ɋ ɬɟɯɧɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɩɪɨɰɟɫɫ ɩɪɨɤɥɚɞɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚ ɧɚɦɧɨɝɨ ɫɥɨɠɧɟɟ, ɱɟɦ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɭɡɥɚ ɧɚɥɢɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ. 

Ɉɛɨɛɳɚɹ ɜɫɟ ɜɵɲɟɫɤɚɡɚɧɧɨɟ ɫɞɟɥɚɟɦ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜɵɩɨɥɧɟɧɢɟ 

ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɬɚɤ ɤɚɤ ɨɧ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɤɚɤ 

ɫ ɬɟɯɧɢɱɟɫɤɨɣ, ɬɚɤ ɢ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. 

ɇɨ ɩɪɟɠɞɟ ɱɟɦ ɜɵɩɨɥɧɹɬɶ ɪɚɫɱɟɬɵ, ɧɟɨɛɯɨɞɢɦɨ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɢɬɶ 

ɬɟɪɦɢɧɨɥɨɝɢɸ ɫɨɝɥɚɫɧɨ ɊȾ153-39.4-113–01 [2]. 

ɇɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞ – ɫɨɨɪɭɠɟɧɢɟ ɢɡ ɬɪɭɛ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ 

ɚɪɦɚɬɭɪɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞ – ɢɧɠɟɧɟɪɧɨɟ ɫɨɨɪɭɠɟɧɢɟ, 

ɫɨɫɬɨɹɳɟɟ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɚɪɦɚɬɭɪɨɣ ɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ 

ɫɬɚɧɰɢɣ, ɯɪɚɧɢɥɢɳ, ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɪɢɟɦɤɭ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɫɞɚɱɭ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 

ɩɨɬɪɟɛɢɬɟɥɹɦ, ɢɥɢ ɩɟɪɟɜɚɥɤɭ ɧɚ ɞɪɭɝɨɣ ɜɢɞ ɬɪɚɧɫɩɨɪɬɚ. 

ɇɟɮɬɟɩɪɨɞɭɤɬɨɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ (ɇɉɉɋ, ɜ ɬɟɤɫɬɟ ɜɨɡɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɡɜɚɧɢɹ «ɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ») – ɤɨɦɩɥɟɤɫ ɫɨɨɪɭɠɟɧɢɣ ɢ 
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ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɩɪɢɟɦɚ ɢ ɩɟɪɟɤɚɱɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚɫɨɫɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨ 

ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɭ. 

Ɇɚɝɢɫɬɪɚɥɶɧɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ – ɤɨɦɩɥɟɤɫ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɦɚɝɢɫɬɪɚɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫ 

ɩɨɦɨɳɶɸ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

ɉɨɞɩɨɪɧɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ – ɤɨɦɩɥɟɤɫ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

Ɋɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ – ɤɨɦɩɥɟɤɫ ɪɟɡɟɪɜɭɚɪɨɜ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɩɪɢɟɦɚ, ɯɪɚɧɟɧɢɹ ɢ ɨɬɤɚɱɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɢɦɟɧɹɟɦɵɦɢ ɜ ɪɚɫɱɟɬɚɯ, ɹɜɥɹɸɬɫɹ 

ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ. ɋɨɝɥɚɫɧɨ ɊȾ153-39.4-113 – 01 [2]: 

- ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ – ɷɬɨ ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 

ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɩɪɨɩɭɫɬɢɬɶ ɬɪɭɛɨɩɪɨɜɨɞ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɩɪɢ ɡɚɞɚɧɧɵɯ 

ɩɚɪɚɦɟɬɪɚɯ ɩɪɨɞɭɤɬɚ. 

- ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ – ɷɬɨ ɧɚɢɛɨɥɶɲɟɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚ. 

ɋɨɝɥɚɫɧɨ ɩ. 7.1.1. ɊȾ153-39.4-113 – 01 [2] ɇɉɉɋ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɝɨɥɨɜɧɵɟ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ. 

Ƚɨɥɨɜɧɚɹ ɇɉɉɋ – ɷɬɨ ɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɜ ɧɚɱɚɥɟ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚ. 

ȼ ɫɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɝɨɥɨɜɧɨɣ ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ 

ɫɬɚɧɰɢɢ ɜɯɨɞɹɬ: ɭɡɥɵ ɫ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ, 

ɩɨɞɩɨɪɧɚɹ ɢ ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɢ, ɭɡɟɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɭɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɢ, ɭɡɟɥ ɭɱɟɬɚ, 

ɮɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ. 

Ɉɫɬɚɥɶɧɵɟ ɇɉɉɋ ɬɪɭɛɨɩɪɨɜɨɞɚ - ɩɪɨɦɟɠɭɬɨɱɧɵɟ. Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɫ 

ɟɦɤɨɫɬɶɸ, ɬɚɤ ɢ ɛɟɡ ɧɟё. ȼ ɫɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɦɟɠɭɬɨɱɧɨɣ 

ɫɬɚɧɰɢɢ ɛɟɡ ɟɦɤɨɫɬɢ ɜɯɨɞɹɬ: ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ, ɭɡɟɥ 
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ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ, ɫɢɫɬɟɦɚ ɫɝɥɚɠɢɜɚɧɢɹ ɜɨɥɧ ɞɚɜɥɟɧɢɹ (ɋɋȼȾ), 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɚ ɬɚɤɠɟ ɮɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ. 

ɋɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɇɉɉɋ ɫ ɟɦɤɨɫɬɶɸ 

ɬɚɤɨɣ ɠɟ, ɤɚɤ ɢ ɭ ɝɨɥɨɜɧɨɣ ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ. 

ɋɨɝɥɚɫɧɨ ɩ. 7.1.2. ɊȾ153-39.4-113 – 01 [2] ɧɚɥɢɜɧɵɟ ɫɬɚɧɰɢɢ 

ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɩɪɢɟɦɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɟɦɤɨɫɬɶ ɢ ɧɚɥɢɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɜɚɝɨɧɵ-

ɰɢɫɬɟɪɧɵ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɚɤɢɯ ɫɬɚɧɰɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ (ɧɟɮɬɟɛɚɡ) ȼɇɌɉ-5. 

ɉɨɫɤɨɥɶɤɭ ɨɩɪɟɞɟɥɟɧɚ ɬɟɪɦɢɧɨɥɨɝɢɹ ɢ ɩɚɪɚɦɟɬɪɵ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɞɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɇɉɉɋ ɫ ɭɡɥɨɦ 

ɧɚɥɢɜɚ. 

 

2 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

 

2.1. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɨɜ 

 

ɋɨɝɥɚɫɧɨ ɊȾ153-39.4-113 – 01[2] ɬɨɥɳɢɧɚ ɢ ɞɢɚɦɟɬɪ ɫɬɟɧɨɤ ɬɪɭɛ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ. Ⱦɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɱɟɬɚ, ɤɚɤ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ, 

ɩɪɢ ɜɵɛɨɪɟ ɩɚɪɚɦɟɬɪɨɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɥɟɞɭɟɬ 

ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ, ɩɪɢɜɟɞɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 1 (ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɬɚɛɥɢɰɟ 5.1 ɊȾ153-39.4-113 – 01 [2]). 

 

 

 

 

 

 



10 

 

Ɍɚɛɥɢɰɚ 1 – ɉɚɪɚɦɟɬɪɵ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɥɧ.ɬ/ɝɨɞ 
Ⱦɢɚɦɟɬɪ (ɧɚɪɭɠɧɵɣ), ɦɦ 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ 

Ɇɉɚ ɤɝɫ/ɫɦ  

1 2 3 4 

0,7...1,2 219 8,8...9,8 90...100 

1,1...1,8 273 7,4...8,3 75...85 

1,6...2,4 325 6,6...7,4 67...75 

2,2...3,4 377 5,4...6,4 55...65 

3,2...4,4 426 5,4...6,4 55...65 

4,0...9,0 530 5,3...6,1 54...62 

7,0...13,0 630 5,1...5,5 52...56 

11,0...19,0 720 5,6...6,1 58...62 

15,0...27,0 820 5,5...5,9 56...60 

23,0...55,0 1020 5,3...5,9 54...60 

41,0...90,0 1220 5,1...5,5 52...56 

 

ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩ. 7 ɊȾ 153-39.4-113 – 01[2]. ɋɥɟɞɭɹ ɷɬɢɦ 

ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɛɭɞɭɬ ɨɩɪɟɞɟɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɇɉɉɋ, ɩɨɞɥɟɠɚɳɢɟ ɪɚɫɱɟɬɭ. 

1) ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ ɧɚ ɤɚɠɞɨɣ ɫɬɚɧɰɢɢ ɞɨɥɠɧɨ 

ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ, ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɟɪɟɤɚɱɢɜɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ, ɪɟɠɢɦɚ 

ɩɟɪɟɤɚɱɤɢ ɢ ɛɵɬɶ ɧɟ ɛɨɥɟɟ ɬɪɟɯ ɢ ɧɚ ɤɚɠɞɭɸ ɝɪɭɩɩɭ ɪɚɛɨɱɢɯ ɧɚɫɨɫɨɜ Ɇɇ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɚɧɨɜɤɭ ɨɞɧɨɝɨ ɪɟɡɟɪɜɧɨɝɨ ɧɚɫɨɫɚ – ɫɨɝɥɚɫɧɨ 

ɷɬɢɦ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɤɨɦɩɨɧɨɜɤɚ ɫɬɚɧɰɢɢ ɛɭɞɟɬ ɫɥɟɞɭɸɳɟɣ: 3 ɪɚɛɨɬɚɸɳɢɯ 

ɧɚɫɨɫɚ ɢ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ.  

2) ɇɚ ɇɉɉɋ ɫ ɟɦɤɨɫɬɶɸ ɞɥɹ ɩɨɞɚɱɢ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɩɪɨɞɭɤɬɚ ɤ 

ɨɫɧɨɜɧɵɦ ɧɚɫɨɫɚɦ, ɟɫɥɢ ɨɧɢ ɧɟ ɪɚɫɩɨɥɚɝɚɸɬ ɧɟɨɛɯɨɞɢɦɵɦ ɤɚɜɢɬɚɰɢɨɧɧɵɦ 

ɡɚɩɚɫɨɦ, ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɨɜ (ɭɫɬɚɧɨɜɤɚ 

ɧɚɫɨɫɨɜ ɜ ɡɚɝɥɭɛɥɟɧɧɨɦ ɩɨɦɟɳɟɧɢɢ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ) – ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɛɭɞɟɬ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ 

ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɨ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɝɪɭɩɩɟ ɞɨ ɱɟɬɵɪɟɯ 
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ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ – ɬɚɤɠɟ ɛɭɞɟɬ 

ɨɩɪɟɞɟɥɟɧɨ ɪɚɫɱɟɬɨɦ. 

3) ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɪɚɫɱɟɬɧɚɹ ɩɨɞɚɱɚ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɧɚɫɨɫɚɦɢ ɫ 

ɪɨɬɨɪɚɦɢ ɧɚ ɪɚɡɥɢɱɧɭɸ ɩɨɞɚɱɭ, ɬɨ ɞɨɥɠɟɧ ɜɵɛɢɪɚɬɶɫɹ ɪɨɬɨɪ ɧɚ ɦɟɧɶɲɭɸ 

ɩɨɞɚɱɭ (ɞɥɹ ɷɬɨɝɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɦɟɧɧɵɟ ɪɨɬɨɪɵ ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɧɚɫɨɫɨɜ) – ɷɬɚ ɪɟɤɨɦɟɧɞɚɰɢɹ ɛɭɞɟɬ ɭɱɬɟɧɚ ɩɪɢ ɜɵɛɨɪɟ ɧɚɫɨɫɨɜ ɦɚɝɢɫɬɪɚɥɶɧɨɣ 

ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ. 

4) ɇɚɩɨɪ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɭɟɦɵɦ ɞɚɜɥɟɧɢɟɦ ɧɚ ɇɉɋ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɧɟɮɬɟɩɪɨɜɨɞɚ – ɫɨɨɬɜɟɬɫɬɜɢɟ ɧɚɩɨɪɚ ɞɚɜɥɟɧɢɸ ɩɨɞɥɟɠɢɬ ɪɚɫɱɟɬɭ. 

5) ɇɚ ɇɉɉɋ ɫ ɟɦɤɨɫɬɶɸ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɥɚɛɨɪɚɬɨɪɢɢ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɚɧɚɥɢɡɨɜ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ Ⱦɥɹ ɩɪɢɜɨɞɚ ɧɚɫɨɫɨɜ ɞɨɥɠɧɵ 

ɩɪɢɦɟɧɹɬɶɫɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɜ ɢɫɩɨɥɧɟɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɢɯ ɭɫɬɚɧɨɜɤɭ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɬɟɝɨɪɢɟɣ ɩɨɦɟɳɟɧɢɹ (ɨɛɳɢɣ ɦɚɲɢɧɧɵɣ ɡɚɥ ɫ ɧɚɫɨɫɚɦɢ, 

ɦɚɲɢɧɧɵɣ ɡɚɥ ɫ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɬɟɧɤɨɣ/ɩɟɪɟɝɨɪɨɞɤɨɣ) ɢɥɢ ɧɚ ɨɬɤɪɵɬɵɯ 

ɩɥɨɳɚɞɤɚɯ. 

6) Ⱦɥɹ ɩɪɢɜɨɞɚ ɧɚɫɨɫɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɜ ɢɫɩɨɥɧɟɧɢɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɢɯ ɭɫɬɚɧɨɜɤɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɬɟɝɨɪɢɟɣ ɩɨɦɟɳɟɧɢɹ (ɨɛɳɢɣ 

ɦɚɲɢɧɧɵɣ ɡɚɥ ɫ ɧɚɫɨɫɚɦɢ, ɦɚɲɢɧɧɵɣ ɡɚɥ ɫ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 

ɫɬɟɧɤɨɣ/ɩɟɪɟɝɨɪɨɞɤɨɣ) ɢɥɢ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ.  

 

2.2 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɇɉɉɋ 

 

2.2.1 ɉɨɞɛɨɪ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

1) Ɋɚɫɱɟɬ ɱɚɫɨɜɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɋɨɝɥɚɫɧɨ ɊȾ-75.180.00-ɄɌɇ-198 – 09 [3] ɪɚɫɱёɬɧɚɹ ɱɚɫɨɜɚɹ ɩɪɨɩɭɫɤɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1): 
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 (1) 

 

ɝɞɟ  – ɩɪɨɟɤɬɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ɦɥɧ ɬ/ɝɨɞ;  

– ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɟɪɟɤɚɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɨɦ 

ɡɚɞɚɧɢɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢɫɯɨɞɹ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɆɌ). ɉɪɢɧɢɦɚɟɦ ; 

 – ɪɚɫɱɟɬɧɨɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɫ 

ɭɱɟɬɨɦ ɡɚɬɪɚɬ ɜɪɟɦɟɧɢ ɧɚ ɌɈ ɢ ɪɟɦɨɧɬ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɩɪɢɧɢɦɚɟɬɫɹ 350 ɫɭɬ.); 

 – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ, . 

Ⱦɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɪɚɫɱɟɬɚ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɫɬɚɜɢɬ: 

 

 

 

2) ɉɨɞɛɨɪ ɬɢɩɨɪɚɡɦɟɪɨɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɨɜ ɢ ɫɯɟɦ ɢɯ 

ɩɨɞɤɥɸɱɟɧɢɹ ɧɚ ɇɉɉɋ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɱɟɬɧɨɣ ɱɚɫɨɜɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ [4] ɜɵɛɢɪɚɟɦ ɧɚɫɨɫɵ: 

ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɇɆ2500/0,7-230-2.1 ɢ ɩɨɞɩɨɪɧɵɣ ɇɉȼ 600-60. ɋɯɟɦɚ 

ɩɨɞɤɥɸɱɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ ɧɚ ɇɉɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ 

ɫɭɦɦɚɪɧɨɟ ɞɚɜɥɟɧɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɧɚɫɨɫɚɦɢ, ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ  ɞɥɹ ɡɚɩɨɪɧɨɣ 

ɚɪɦɚɬɭɪɵ ɢ ɧɚɫɨɫɨɜ. 

Cɨɝɥɚɫɧɨ ɊȾ 153-39.4-113–01 [2] ɫɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɧɚɫɨɫɨɜ ɧɚ 

ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɇɉɉɋ ɫ Ɋɉ: ɬɪɢ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɚ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

(ɇɉȼ) ɫ ɪɟɡɟɪɜɧɵɦ (ɇɉȼ (Ɋ)) ɢ ɬɪɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ (ɇɆ) ɫ ɨɞɧɢɦ ɪɟɡɟɪɜɧɵɦ (ɇɆ (Ɋ)) ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. ɇɚ 

ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɇɉɋ ɬɪɢ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɚ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

910
,

24p
p

G k
Q

N 
 

=
 

ɝG Q=

k

k 1,07=

pN

 3ɤɝ/ɦ

9
310 10 1,07

350 2
14

4 86
81,17 ɦ ɱ

0
/ .

 
= =

 ɪQ

ɞɨɩ 6,4 Ɇɉɚ=P
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ɪɚɛɨɬɚɸɬ ɧɚ ɨɞɢɧ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɚɫɨɫ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ.  

 

 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɧɚɫɨɫɨɜ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɇɉɋ ɫ 

ɪɟɡɟɪɜɭɚɪɧɵɦ ɩɚɪɤɨɦ 

 

3) Ɋɚɫɱɟɬ ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɨɜ.  

ɇɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ (ɡɚɜɢɫɢɦɨɫɬɶ ɧɚɩɨɪɚ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ) ɢɦɟɟɬ ɜɢɞ 

ɩɨɥɨɝɨ ɩɚɞɚɸɳɟɣ ɤɪɢɜɨɣ: 

 

, (2) 

 

ɝɞɟ  ɢ  – ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɢɡɦɟɪɹɟɦɵɟ ɜ ɦ ɢ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɢɦ ɧɚɩɨɪɵ, ɪɚɡɜɢɜɚɟɦɵɟ ɧɚɫɨɫɚɦɢ ɩɪɢ ɪɚɫɱɟɬɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɤɚɱɤɢ.  

ɉɪɢɧɢɦɚɟɦ ɜɚɪɢɚɧɬ: ɩɨɞɩɨɪɧɵɣ ɇɉȼ 600-60 ɫ ɞɢɚɦɟɬɪɨɦ 400 ɦɦ 

(ɤɨɷɮɮɢɰɢɟɧɬɵ ɦ ɢ ) ɢ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɚɫɨɫ 

ɇɆ 2500/0,7-230-2.1 (ɪɨɬɨɪ 0,7) ɫ ɞɢɚɦɟɬɪɨɦ 405 ɦɦ (ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɦ ɢ ). 

H Q

2H a b Q= − 

a b
2 5ɱ / ɦ

62,1ɇɉȼɚ = 6 2 547,7 10 ɱ /ɦ−= ɇɉȼb

248,7ɇɆa = 6 2 57,61 10 ɱ /ɦ−= ɇɆb
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Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ, ɪɚɡɜɢɜɚɟɦɵɣ ɦɚɝɢɫɬɪɚɥɶɧɵɦ ɧɚɫɨɫɨɦ ɩɪɢ ɪɚɫɱɟɬɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɆɌ, ɩɨ ɮɨɪɦɭɥɟ: 

 

 (3) 

 

Ʉɚɠɞɵɣ ɩɨɞɩɨɪɧɵɣ ɧɚɫɨɫ ɫɨɡɞɚɟɬ ɧɚɩɨɪ ɩɪɢ ɬɪɟɬɢ ɪɚɫɱɟɬɧɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɤɚɱɤɢ. Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ, ɪɚɡɜɢɜɚɟɦɵɣ ɩɨɞɩɨɪɧɵɦ 

ɧɚɫɨɫɨɦ, ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɆɌ, ɩɨ ɮɨɪɦɭɥɟ: 

 

 

 

2.2.2Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ 

 

ɉɨ ɧɚɩɨɪɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɧɚɫɨɫɨɜ ɜɵɱɢɫɥɹɟɬɫɹ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ 

Ɇɉɚ ɢɡ ɭɫɥɨɜɢɹ: 

 

 (4) 

 

ɝɞɟ  – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ, ; 

 – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ,  ( ); 

 – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬɚɸɳɢɯ ɧɚɫɨɫɨɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ, ɪɚɜɧɨɟ 3 ɲɬ.; 

 – ɧɚɩɨɪ, ɫɨɡɞɚɜɚɟɦɵɣ ɧɚɫɨɫɚɦɢ ɦɚɝɢɫɬɪɚɥɶɧɵɦɢ, ɦ; 

 – ɧɚɩɨɪ, ɫɨɡɞɚɜɚɟɦɵɣ ɧɚɫɨɫɚɦɢ ɩɨɞɩɨɪɧɵɦɢ, ɦ. 

ɉɨ ɮɨɪɦɭɥɟ (4) ɩɨɥɭɱɚɟɦ: 

 

 

 

2 6 2248,7 7,61 10 1481,17 232 ɦ.−= −  = −   =ɇɆ ɇɆ ɇɆ ɪH ɚ b Q

2 2
6 1481,17

62,1 47,7 10 50,47 ɦ.
3 3

−   = −  = −   =  
  

ɪ
ɇɉȼ ɇɉȼ ɇɉȼ

Q
H ɚ b

( ),ɇɉɋ ɇɆ ɇɆ ɇɉȼɊ g m ɇ ɇ=    +

 3ɤɝ/ɦ

g 2ɦ/ c 2g 9,81ɦ/ c=

ɇɆm

ɇɆH

ɇɉɇ

860 9,81 (3 232 50,47) 6,298 Ɇɉɚ.=    + =ɇɉɋɊ
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2.2.3 ɉɟɪɟɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɫɨɫɨɜ ɫ ɜɨɞɵ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ 

ɩɪɨɞɭɤɬ 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɹɧɵɯ ɧɚɫɨɫɨɜ ɬɢɩɚ ɇɆ ɢ ɇɉȼ 

ɩɪɢɜɟɞɟɧɵ ɜ ɢɯ ɩɚɫɩɨɪɬɚɯ ɜ ɩɪɢɥɨɠɟɧɢɹɯ. ɗɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɨɞɹɬ ɩɪɢ 

ɪɚɫɱɟɬɟ ɢɯ ɧɚ ɜɨɞɟ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ ɷɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɦɟɧɹɸɬɫɹ, ɚ ɬɨɱɧɟɟ – ɭɯɭɞɲɚɸɬɫɹ. Ⱦɥɹ ɩɟɪɟɪɚɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɫɨɫɨɜ ɫ 

ɜɨɞɵ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ 

ɭɱɟɛɧɨɦ ɩɨɫɨɛɢɢ ɉ. ɂ. Ɍɭɝɭɧɨɜɚ[5]. 

Ɏɨɪɦɭɥɵ ɩɟɪɟɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɧɚɫɨɫɚ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵ 

ɩɪɨɞɭɤɬ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 

 (5) 

 

 (6) 

 

 (7) 

 

ɝɞɟ  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, (ɞɥɹ ɇɆ: 1800 , ɞɥɹ 

ɇɉȼ: 600 ), ɧɚɩɨɪ, (ɞɥɹ ɇɆ: 225 ɦ, ɞɥɹ ɇɉȼ: 60 ɦ), ɄɉȾ, (ɞɥɹ ɇɆ: 83%, 

ɞɥɹ ɇɉȼ: 77%) ɩɪɢɧɹɬɵɟ ɢɡ ɩɚɫɩɨɪɬɚ ɧɚ ɧɚɫɨɫ 

 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɟɪɟɫɱɟɬɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɚɩɨɪɚ, ɩɨɞɚɱɢ ɢ 

ɄɉȾ ɧɚɫɨɫɚ ɫ ɜɨɞɵ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ. 

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɟɪɟɫɱɟɬɚ ɧɚɩɨɪɚ, ɩɨɞɚɱɢ ɢ ɄɉȾ ɫ ɜɨɞɵ 

ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɮɨɪɦɭɥɵ: 

 

 (8) 

 

, ,ɧ ɧ ɧQ H 

;= ɧ ɜ QQ Q k

;= ɧ ɜ HH H k

,ɧ ɜ k = 

, ,ɜ ɜ ɜQ H  3ɦ /ɱ
3ɦ /ɱ

, ,Q Hk k k

Re
1 0,128 lg ;

Re
= −  ɩ

H
ɧ

k
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 (9) 

 

 (10) 

 

ɝɞɟ  – ɩɟɪɟɯɨɞɧɨɟ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɪɟɠɢɦɭ ɬɟɱɟɧɢɹ 

ɠɢɞɤɨɫɬɢ ɜ ɜɵɯɨɞɧɨɦ ɩɚɬɪɭɛɤɟ ɧɚɫɨɫɚ, ɟɞ; 

 – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ 

ɫɩɢɪɚɥɶɧɨɦ ɨɬɜɨɞɟ ɧɚɫɨɫɚ, ɟɞ; 

 – ɝɪɚɧɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɪɟɠɢɦ 

ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɨɬɜɨɞɟ ɧɚɝɧɟɬɚɬɟɥɶɧɨɣ ɥɢɧɢɢ, ɟɞ; 

 – ɷɦɩɢɪɢɱɟɫɤɨɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɟɞ. 

ɉɟɪɟɪɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɫɨɫɨɜ ɇɆ ɫ ɜɨɞɵ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ 

ɩɪɨɞɭɤɬ. ɑɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɜ ɫɥɟɞɭɸɳɟɣ ɡɚɩɢɫɢ [5], ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɦɟɬɨɞɢɤɟ 

ɩɟɪɟɫɱɟɬɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ ɜ ɤɚɱɟɫɬɜɟ 

ɩɚɪɚɦɟɬɪɚ, ɤɨɬɨɪɨɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɟɟ ɬɟɱɟɧɢɟ ɜ ɤɨɥɟɫɟ: 

 

 (11) 

 

ɝɞɟ   – ɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɪɚɜɧɵɣ 0,405 ɦ ɢ 0,4 ɦ ɞɥɹ 

ɜɵɛɪɚɧɧɨɝɨ ɧɚɫɨɫɚ ɇɆ ɢ ɇɉȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ[4]; 

– ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɨɛ/ɦɢɧ, ɪɚɜɧɚɹ  ɢ 

 ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɧɚɫɨɫɚ ɇɆ ɢ ɇɉȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ [4]; 

 – ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɩɪɨɞɭɤɬɚ, . 

Ɉɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (11) ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɪɟɠɢɦ 

ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɫɩɢɪɚɥɶɧɨɦ ɨɬɜɨɞɟ ɧɚɫɨɫɚ: 

 

1,5;=Q ɇk k

Re
1 lg ,

Re
ɝɪ

ɧ

k = − 

Reɩ

Reɧ

Reɝɪ



2
2Re ,ɧ

n Ⱦ



=

2Ⱦ

n 3000 ɨɛ/ɦɢɧ

1485 ɨɛ/ɦɢɧ

 2ɦ /c
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ɉɟɪɟɫɱɟɬ ɩɚɫɩɨɪɬɧɵɯ ɧɚɩɨɪɚ  ɢ ɩɨɞɚɱɢ  ɧɚɫɨɫɚ ɫ ɜɨɞɵ ɧɚ 

ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɧɟɨɛɯɨɞɢɦ ɥɢɲɶ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜɟɥɢɱɢɧɚ  ɧɟ 

ɩɪɟɜɵɲɚɟɬ ɜɟɥɢɱɢɧɭ ɩɟɪɟɯɨɞɧɨɝɨ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ , ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ [5]: 

 

 (12) 

 

ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɧɚɫɨɫɚ, ɪɚɜɧɵɣ  ɢ 127 ɞɥɹ 

ɜɵɛɪɚɧɧɨɝɨ ɧɚɫɨɫɚ ɇɆ ɢ ɇɉȼ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɉɩɪɟɞɟɥɢɦ ɩɟɪɟɯɨɞɧɨɟ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ  ɩɨ ɮɨɪɦɭɥɟ (12): 

 

. 

 

Ɍɨ ɟɫɬɶ =79305 > =54675, ɩɟɪɟɫɱɟɬ ɧɚɩɨɪɚ ɢ ɩɨɞɚɱɢ ɧɚɫɨɫɚ ɫ 

ɜɨɞɵ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɧɟɨɛɯɨɞɢɦ.  

ɇɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɟɪɟɫɱɟɬɚ ɧɚɩɨɪɚ  ɢ ɩɨɞɚɱɢ  

ɧɚɫɨɫɚ  ɫ ɜɨɞɵ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɩɨ ɮɨɪɦɭɥɚɦ (8) ɢ (9) 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 

 

 

 

 

2

6

3000 0,405
Re 54675.

60 150 10−


= =

 ɧ

ɜɇ ɜQ

Reɧ

Reɩ Reɩ

5 0,305Re 3,16 10 ,ɩ sn −=  

sn 93

Reɩ

5 0,305Re 3,16 10 9 73 9305ɩ
−=   =

Reɩ Reɧ

Hk

Qk

7930
1

5
0,128 lg 0,98;

54675Hk = −  =

1,50,98 0,97.Qk = =
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Ɉɩɪɟɞɟɥɢɦ ɩɨɞɚɱɭ ɢ ɧɚɩɨɪ ɧɚɫɨɫɚ ɇɆ, ɩɟɪɟɤɚɱɢɜɚɸɳɟɝɨ ɧɟɮɬɟɩɪɨɞɭɤɬ, 

ɩɨ ɮɨɪɦɭɥɚɦ (5) ɢ (6) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 

 

 

 ɦ.  

 

ɉɟɪɟɫɱɟɬ ɄɉȾ ɧɚɫɨɫɚ ɫ ɜɨɞɵ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɧɟɨɛɯɨɞɢɦ ɜ 

ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜɟɥɢɱɢɧɚ  ɦɟɧɶɲɟ ɝɪɚɧɢɱɧɨɝɨ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ , ɩɨ 

ɮɨɪɦɭɥɟ: 

  

, (13) 

 

ɝɞɟ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (12). 

Ɍɨ ɟɫɬɶ =127687 > =54675, ɬɪɟɛɭɟɬɫɹ ɩɟɪɟɪɚɫɱɟɬ ɄɉȾ ɧɚɫɨɫɚ ɫ 

ɜɨɞɵ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ. 

Ɉɩɪɟɞɟɥɢɦ ɷɦɩɢɪɢɱɟɫɤɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ , ɩɨ ɮɨɪɦɭɥɟ: 

 

, (14) 

 

ɝɞɟ  – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (12). 

ȼɵɱɢɫɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ ɄɉȾ ɧɚɫɨɫɚ ɫ ɜɨɞɵ ɧɚ 

ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ  ɩɨ ɮɨɪɦɭɥɟ (10): 

 

. 

 

30,97 ɦ /ɱ;1800 1744,47ɧQ =  =

0,98225 220,35ɧH =  =

Reɧ Reɝɪ

5 0,384 5 0,384Re 0,224 10 0,224 10 93 128734ɝɪ sn=   =   =

sn

Reɝɪ Reɧ



0,326 0,3261,33 1,33 93 0,303sn
− −=  =  =

sn

k

12768
1

7
0,303 0,8lg

546
88

75
k = −  =
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Ɉɩɪɟɞɟɥɢɦ ɄɉȾ ɧɚɫɨɫɚ ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ  ɩɨ ɮɨɪɦɭɥɟ 

(7): 

 

 

Ɉɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (11) ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɨɩɪɟɞɟɥɹɸɳɟɟ ɪɟɠɢɦ 

ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɧɚɫɨɫɚ ɇɉȼ600-60: 

 

. 

 

Ɉɩɪɟɞɟɥɢɦ ɩɟɪɟɯɨɞɧɨɟ ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ  ɩɨ ɮɨɪɦɭɥɟ (12): 

 

. 

 

Ɍɨ ɟɫɬɶ =72155 > =26400, ɬɪɟɛɭɟɬɫɹ ɩɟɪɟɫɱɟɬ ɧɚɩɨɪɚ ɢ ɩɨɞɚɱɢ 

ɩɨɞɩɨɪɧɨɝɨ ɧɚɫɨɫɚ. 

ȼɵɱɢɫɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ ɧɚɩɨɪɚ ɧɚɫɨɫɚ  ɩɨ ɮɨɪɦɭɥɟ (8): 

 

 

 

ȼɵɱɢɫɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ ɩɨɞɚɱɢ ɧɚɫɨɫɚ  ɩɨ ɮɨɪɦɭɥɟ (9): 

 

 

 

Ɉɩɪɟɞɟɥɢɦ ɩɨɞɚɱɭ ɢ ɧɚɩɨɪ ɧɚɫɨɫɚ ɇɉȼ ɩɨ ɮɨɪɦɭɥɚɦ (5) ɢ (6) 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 

 

ɧ

73,83 0,888 0 737 .7 % ,ɧ ɟɞ =  = =

2

6

1485 0,4
Re

60 150 1
2 400

0
6ɧ −


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 

Reɩ

5 0,305Re 3,16 10 12 77 2115ɩ
−=   =

Reɩ Reɧ

Hk

72155
1 0,128 lg 0,944.

26400Hk = −  =

Qk

1,50,944 0,917.= =Qk

36 0,91700 550,43 ɦ /ɱ;ɧQ =  =
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. 

 

ɉɟɪɟɫɱɟɬ ɄɉȾ ɧɚɫɨɫɚ ɫ ɜɨɞɵ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ ɧɭɠɟɧ ɜ ɬɨɦ 

ɫɥɭɱɚɟ, ɤɨɝɞɚ ɜɟɥɢɱɢɧɚ  ɦeɧɶɲɟ ɝɪɚɧɢɱɧɨɝɨ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ , ɩɨ 

ɮɨɪɦɭɥɟ (13): 

 

. 

 

Ɍɨ ɟɫɬɶ =143916 > =26400 , ɬɪɟɛɭɟɬɫɹ ɩɟɪɟɪɚɫɱɟɬ ɄɉȾ ɧɚɫɨɫɚ ɫ 

ɜɨɞɵ ɧɚ ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ. 

Ɉɩɪɟɞɟɥɢɦ ɷɦɩɢɪɢɱɟɫɤɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ , ɩɨ ɮɨɪɦɭɥɟ 

(14): 

 

.     

 

ȼɵɱɢɫɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ ɄɉȾ ɧɚɫɨɫɚ ɫ ɜɨɞɵ ɧɚ 

ɩɟɪɟɤɚɱɢɜɚɟɦɵɣ ɩɪɨɞɭɤɬ  ɩɨ ɮɨɪɦɭɥɟ (10): 

 

.  

 

Ɉɩɪɟɞɟɥɢɦ ɄɉȾ ɧɚɫɨɫɚ ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ  ɩɨ ɮɨɪɦɭɥɟ 

(7): 

 

 

0,9460 56,654 ɦ=  =ɧH

Reɧ Reɝɪ

5 0,384Re 0,224 10 1 17 439162ɝɪ =   =

Reɝɪ Reɧ



0,3261,33 12 07 ,274
−=  =

k

14391
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0,274 0,798

264
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2.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚɫɨɫɚɦɢ 

 

Ɇɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɩɨɬɪɟɛɥɹɸɬ ɧɚɫɨɫɵ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

, (15) 

 

ɝɞɟ   – ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚɫɨɫɚɦɢ, ɤȼɬ; 

 – ɩɪɨɟɤɬɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ, ; 

 – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɫɨɫɚ, ɦ; 

 – ɩɥɨɬɧɨɫɬɶ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ, ; 

367 – ɱɢɫɥɨ ɞɧɟɣ ɜ ɝɨɞɭ ɫ ɡɚɩɚɫɨɦ 2 ɞɧɹ ɧɚ ɜɨɡɦɨɠɧɵɟ ɪɟɠɢɦɵ ɧɚɫɨɫɚ ɫ 

ɛɨɥɶɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, ɫɭɬɤɢ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɫɨɫɚ ɫ ɭɱɟɬɨɦ ɩɟɪɟɫɱɟɬɚ. 

ɉɟɪɟɤɚɱɤɟ ɩɪɨɞɭɤɰɢɢ ɜ ɪɚɛɨɬɟ ɇɉɉɋ ɧɚɯɨɞɹɬɫɹ ɬɪɢ ɩɨɞɩɨɪɧɵɯ (

 ,  , ) ɢ ɬɪɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɚ (

 , , ). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɦɨɳɧɨɫɬɶ, 

ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚɫɨɫɚɦɢ, ɜɵɱɢɫɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ (15), ɛɭɞɟɬ ɪɚɜɧɚ: 

 

. 

 

2.2.5 Ɋɚɫɱɟɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ 

 

ɋɨɝɥɚɫɧɨ ɊȾ-75.180.00-ɄɌɇ-198–09[3], ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ 

ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɧɚ ɩɟɪɟɤɚɱɤɭ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, 

: 
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, (16) 

 

ɝɞɟ   – ɪɚɫɱɟɬɧɵɣ ɨɛɴɟɦ ɩɟɪɟɤɚɱɤɢ, ɬ/ɝɨɞ; 

 – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɚɝɪɟɝɚɬɨɜ, ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɨɟ ɢɡɦɟɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɚ (ɭɦɟɧɶɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɞɢɚɦɟɬɪɚ) ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ 

ɩɟɪɟɤɚɱɤɢ; 

 – ɡɧɚɱɟɧɢɟ ɄɉȾ ɧɚɫɨɫɨɜ ɫ ɭɱɟɬɨɦ ɩɟɪɟɫɱɟɬɚ ɧɚ ɜɹɡɤɨɫɬɶ, ɟɞ; 

 – ɡɧɚɱɟɧɢɟ ɄɉȾ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɨɫɧɨɜɧɵɯ ɧɚɫɨɫɨɜ ( ), ɟɞ; 

 – ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɇɉɋ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɩɥɨɳɚɞɤɢ ɇɉɉɋ, ; 

 – ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɥɢɱɧɵɟ ɧɭɠɞɵ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ (Ʌɑ) ɆɌ, 

ɫɢɫɬɟɦɭ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɡɚɳɢɬɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɤɚɛɟɥɹ ɫɜɹɡɢ ɨɬ ɤɨɪɪɨɡɢɢ. 

ɋɨɝɥɚɫɧɨ ɊȾ 153-39.4-113–01 [2] ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ ɧɚ ɨɞɧɭ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɇɉɉɋ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɢɦɟɪɚ (ɩ. 1) 

ɛɭɞɟɬ ɪɚɜɟɧ . 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ ɧɚ ɩɟɪɟɤɚɱɤɭ ɩɪɨɞɭɤɬɚ ɞɥɹ 

ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɫɨɫɬɚɜɢɬ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ: 
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2.2.6 Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ 
 

Ɉɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ  ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɩɪɢ ɩɟɪɟɤɚɱɤɟ 

ɩɪɨɞɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɨɝɥɚɫɧɨ ɊȾ 153-39.4-113 – 01[2] ɢ ɊȾ-

75.180.00-ɄɌɇ-198 – 09 [3]: 

  

, (17) 

 

ɝɞɟ   – ɬɪɟɛɭɟɦɵɣ ɡɚɩɚɫ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɫɭɬɤɢ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɥɟɡɧɨɣ ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɫɬɪɨɢɬɟɥɶɧɨɦɭ ɧɨɦɢɧɚɥɭ; 

 – ɫɭɬɨɱɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ, ; 

 – ɩɥɨɬɧɨɫɬɶ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɠɢɞɤɨɫɬɢ, ; 

 – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɥɧ ɬ/ɝɨɞ. 

ɋɨɝɥɚɫɧɨ ɊȾ 153-39.4-113–01 [2] ɢ ɊȾ-75.180.00-ɄɌɇ-198–09 [3] 

ɩɪɢɧɢɦɚɟɦ , . 

Ɉɩɪɟɞɟɥɢɦ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ  ɇɉɋ ɩɨ ɮɨɪɦɭɥɟ (17): 

 

. 

 

ɂɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɨɛɴɟɦɚ Ɋɉ, ɨɧ ɛɭɞɟɬ ɫɨɫɬɨɹɬɶ ɢɡ ɫɥɟɞɭɸɳɢɯ 

ɪɟɡɟɪɜɭɚɪɨɜ: 

- ɱɟɬɵɪɟɯ Ɋȼɋɉ ɨɛɴɟɦɨɦ ɩɨ 18  ɤɚɠɞɵɣ; 

- ɞɜɭɯ Ɋȼɋɉ ɨɛɴɟɦɨɦ ɩɨ 5  ɤɚɠɞɵɣ (ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɨɬɩɪɚɜɤɢ 

ɩɪɨɞɭɤɬɚ ɜ ɩɭɧɤɬ ɧɚɥɢɜɚ). 

 

ɪɩV

910
350

ɩɫ
ɪɩ ɫɭɬ ɩɫ

иɫɩ иɫɩ

T G
V q T

  


=  = 
 

ɩɫT

иɫɩ

ɫɭɬq 3ɦ /ɱ

 3ɤɝ/ɦ

G

1,5 ɫɭɬ.=ɩɫT 0,79иɫɩ =

ɪɩV

9
3 310 10

1,5 ɦ 64 ɬɵɫ. ɦ
0,79 350 86

63080,87
0


=  = 

 ɪɩV

3ɬɵɫ. ɦ
3ɬɵɫ. ɦ
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2.3 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɧɚɥɢɜɧɨɣ ɫɬɚɧɰɢɢ 
 

ɉɥɚɧɢɪɭɟɬɫɹ ɧɚɥɢɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɜɚɝɨɧɨɜ-ɰɢɫɬɟɪɧ ɬɢɩɚ 15-1443 ɜ 

ɤɨɥɢɱɟɫɬɜɟ 20 ɲɬ. ɇɚɥɢɜɚɟɦɚɹ ɩɪɨɞɭɤɰɢɹ – Ⱥɂ-92 ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɶɸ 

0,648 ɦɉɚ*ɫ ɢ ɩɥɨɬɧɨɫɬɶɸ 760 ɤɝ/ɦ3. Ⱦɥɢɧɚ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ «ɪɟɡɟɪɜɭɚɪ – 

ɧɚɫɨɫ» ɜɫ.l  = 270 ɦ. ɇɚ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ ɢɦɟɸɬɫɹ:  1 ɜɵɯɨɞ ɢɡ ɪɟɡɟɪɜɭɚɪɚ, 4 

ɡɚɞɜɢɠɤɢ, 4 ɩɥɚɜɧɵɯ ɩɨɜɨɪɨɬɚ ɩɨɞ ɭɝɥɨɦ 90 °, 1 ɮɢɥɶɬɪ ɢ 9 ɬɪɨɣɧɢɤɨɜ. Ⱦɥɢɧɚ 

ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ «ɧɚɫɨɫ – ɤɨɥɥɟɤɬɨɪ» ɧɚɩ.l  = 200 ɦ. ɇɚ ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ ɢɦɟɸɬɫɹ 

3 ɡɚɞɜɢɠɤɢ, 1 ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ, 1 ɬɪɨɣɧɢɤ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɨɹɤɚɦɢ ɧɚɥɢɜɚ 

12 ɦ. Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫɬɨɹɤɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɫɯɟɦɟ (ɪɢɫ. 2). 

Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɞɥɢɧɚ ɫɬɨɹɤɚ ɫɬ.l  = 10 ɦ, ɭɫɥɨɜɧɵɟ ɞɢɚɦɟɬɪɵ ɫɬɨɹɤɚ ɢ 

ɝɨɮɪɢɪɨɜɚɧɧɨɝɨ ɪɭɤɚɜɚ ɪɚɜɧɵ 0,1 ɦ. Ɋɚɡɧɨɫɬɶ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɨɬɦɟɬɨɤ ɧɢɠɧɟɣ 

ɨɛɪɚɡɭɸɳɟɣ ɰɢɫɬɟɪɧɵ ɢ ɧɚɫɨɫɚ ɰ-ɧ ɰ ɧ 10z z z = − =  ɦ; ɧɚɫɨɫɚ ɢ ɞɧɢɳɚ ɪɟɡɟɪɜɭɚɪɚ 

ɪ-ɧ ɪ ɧ 0z z z = − =  ɦ. Ɋɚɫɫɱɟɬɵ ɫɢɫɬɟɦɵ ɧɚɥɢɜɚ (ɪɢɫ. 3) ɢ ɩɨɞɛɨɪ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɊȾ 153-39.4-113 – 01 [2],ɭɱɟɛɧɨɦɭ ɩɨɫɨɛɢɸ 

[5] ɢ ȼɇɌɉ 5 – 95  [6].  

 

 

 

Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɚ ɫɬɨɹɤɚ ɧɚɥɢɜɚ 
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Ɋɢɫɭɧɨɤ 3 – ɋɯɟɦɚ ɧɚɥɢɜɚ 

 

1) Ɋɚɫɯɨɞ ɜ ɨɞɧɨɦ ɫɬɨɹɤɟ ɧɚɥɢɜɚ: 

 

ɰ
ɫɬ

ɫɥ

V
Q

t
= , (18) 

 

ɝɞɟ ɰV – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɜɚɝɨɧɚ-ɰɢɫɬɟɪɧɵ (ɞɥɹ ɰɢɫɬɟɪɧ ɬɢɩɚ 

15-1443 ɰ 71,7V =  ɦ3); 
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ɫɥt – ɜɪɟɦɹ ɧɚɥɢɜɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɜɚɝɨɧɚ-ɰɢɫɬɟɪɧɵ (ɫɨɝɥɚɫɧɨ ɧɨɪɦ 

ȼɇɌɉ 5-95 ɜɪɟɦɹ ɧɚɥɢɜɚ ɫɨɫɬɚɜɥɹɟɬ 80 ɦɢɧɭɬ, ɬ.ɟ 1,33 ɱɚɫɚ). 

 

ɫɬ
71,7

54
1,33

Q = = ɦ3/ɱ = 0,015 ɦ3/ɫ. 

 

2) Ɉɛɳɢɣ ɪɚɫɯɨɞ ɜ ɫɢɫɬɟɦɟ ɧɚɥɢɜɚ: 

 

ɫɬ ɫɬQ n Q=  ,  (19) 

 

ɝɞɟ ɫɬn – ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɹɤɨɜ ɧɚɥɢɜɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɨɥɢɱɟɫɬɜɭ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɜɚɝɨɧɨɜ-ɰɢɫɬɟɪɧ. 

 

20 0,015 0,3Q =  = ɦ3/ɫ. 

 

3) Ɋɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɬɪɭɛɨɩɪɨɜɨɞ 

«ɪɟɡɟɪɜɭɚɪ – ɧɚɫɨɫ»): 

 

ɜɫ.
ɜɫ.

4Q
d

v
= , (20) 

 

ɝɞɟ ɜɫ.v – ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɫɤɨɪɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɜ ɥɢɧɢɢ ɜɫɚɫɵɜɚɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ 

ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 2). 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɠɢɞɤɨɫɬɢ ɜ ɦɦ2/ɫ ɫɨɫɬɚɜɥɹɟɬ: 

 




= , (21) 

 

ɝɞɟ  – ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ, ɦɉɚ·ɫ (ߤ = Ͳ,͸4ͺ ɦɉɚ·ɫ); 

 – ɩɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3 (𝜌 = ͹͸Ͳ ɤɝ/ɦ3). 
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ν= 0,648
0,76

=0,85ɦɦ2/ɫ. 

 

Ɍɚɛɥɢɰɚ 2 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ 

ɠɢɞɤɨɫɬɢ, ɦɦ2/ɫ 

Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ 

ɥɢɧɢɹ ɜɫɚɫɵɜɚɧɢɹ ɥɢɧɢɹ ɧɚɝɧɟɬɚɧɢɹ 

1 2 3 

ɦɟɧɟɟ 11,5 1,5 2,5 

11,5…27,7 1,3 2,0 

27,7…72,5 1,2 1,5 

72,5…145,.9 1,1 1,2 

145,9…438,5 1,0 1,1 

438,5…877,.2 0,8 1,0 

 

dɜɫ.=√ 4⋅0,30
3,14⋅1,5

=0,505ɦ. 

 

ɉɨ ɬɚɛɥɢɰɟ 3 ɜɵɛɢɪɚɟɦ ɬɪɭɛɨɩɪɨɜɨɞ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ ɞɢɚɦɟɬɪɨɦ. 

Ɉɫɬɚɧɚɜɥɢɜɚɟɦɫɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ ɞɢɚɦɟɬɪɨɦ 530 ɢ 

ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 8 ɦɦ. 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ: 

 

ɜɫ.ɜɧ. 0,530 2 0,08 0,514d = −  =  ɦ. 

 

4) ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɩɪɨɞɭɤɬɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ: 

 

ɜɫ. 2
ɜɫ.ɜɧ.

4Q
v

d
= , (22) 

 

vɜɫ.=
4⋅0,30

3,14⋅0,5142 =1,458ɦ/ɫ. 
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Ɍɚɛɥɢɰɚ 3 – Cɫɨɪɬɚɦɟɧɬ ɬɪɭɛ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 20295–85[7] 

 

ɇɚɪɭɠɧɵɣ 

ɞɢɚɦɟɬɪ, 

ɦɦ 

 

 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛɵ  

Ʉɨɷɮɮɢɰɢɟɧɬ 

ɧɚɞɟɠɧɨɫɬɢ 

ɩɨ ɦɚɬɟɪɢɚɥɭ 

ɦɚɪɤɚ 

ɫɬɚɥɢ 

ɩɪɟɞɟɥ 

ɩɪɨɱɧɨɫɬɢ,  

ɜɪ. , Ɇɉɚ 

ɩɪɟɞɟɥ 

ɬɟɤɭɱɟɫɬɢ,  

ɬ. , Ɇɉɚ 

1 2 3 4 5 6 

159 4; 4,5; 5; 5,5 Ʉ34 340 210 1,47 

168 4; 4,5; 5; 5,5; 6; 7 Ʉ38 380 240 1,47 

219 4; 4,5; 5; 5,5; 6; 7; 8 Ʉ42 420 250 1,47 

273 4; 4,5; 5; 5,5; 6; 7; 8 Ʉ50 500 350 1,47 

325 4; 4,5; 5; 5,5; 6; 7; 8; 9 Ʉ52 520 360 1,47 

351 4; 4,5; 5; 5,5; 6; 7; 8; 9; 10 Ʉ55 650 380 1,47 

377 4,5; 5; 5,5; 6; 7; 8; 9; 10 Ʉ55 650 380 1,47 

426 5; 5,5; 6; 7; 8; 9; 10 Ʉ55 650 380 1,47 

530 8; 9; 10; 11, 12; 13; 14 8ȽȻɘ; 510 350 1,4 

630 8; 9; 10; 11; 12 12Ƚ2ɋ 490 343 1,4 

720 8; 9; 10; 11; 12; 13: 14 08ȽȻɘ; 510 350 1,4 

820 9; 10;11; 12;13;14 12ȽɋȻ 510 350 1,4 

1020 8; 9; 10; 11; 12 13 Ƚ1ɋ-ɍ 540 390 1,34 

1220 10; 11; 12; 13; 14;15; 16 12ȽɋȻ 510 350 1,4 

 

5) ɑɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ: 

 

ɜɫ. ɜɫ.
ɜɫ.Re

v d


= ; (23) 

 

Reɜɫ.=
1,458⋅0,514

0,85⋅10-6 =881176,47. 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ ɬɭɪɛɭɥɟɧɬɧɵɣ ɪɟɠɢɦ. 

6) ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɬɪɭɛ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɩɟɪɫɩɟɤɬɢɜɭ 

ɷ 0,2Ʉ = ɦɦ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɬɪɭɛ: 
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ɷ
ɜɫ.

ɜɫ.ɜɧ.

Ʉ
d

 = ; (24) 

 

ɜɫ.
0,2

0,000389
514

 = = . 

 
7) ɑɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ ɧɚ ɝɪɚɧɢɰɚɯ ɡɨɧ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɪɟɠɢɦɚ: 
 

1

10
Re


=

; 
2

500
Re


=

. (25) 
 

1

10
Re 25700

0,000389
= =

; 
2

500
Re 1285000

0,000389
= =

. 
 
Ɋɟɠɢɦ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ – ɬɭɪɛɭɥɟɧɬɧɵɣ, ɩɟɪɟɯɨɞɧɚɹ ɡɨɧɚ.  
.ˎˑˍߣ  = .˒ːаߣ = Ͳ,Ͳͳ͸ͳ͹. 
 
8) ɋɨɝɥɚɫɧɨ ɬɚɛɥ. 4 ɮɨɪɦɭɥɚ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 
 

0,25
68

0,11
Re

  = + 
  . (26) 

 

λɜɫ.=0,11 ቀ 68
881176,47

+0,000389ቁ0,25
=0,01617. 

 
9) ɉɪɢɜɟɞɟɧɧɚɹ ɞɥɢɧɚ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ: 
 

ɜɫ.ɜɧ.
ɩɪ.ɜɫ. ɜɫ. ɜɫ.

ɜɫ.

d
l l 


= +

, (27) 
 
ɝɞɟ ɜɫ. – ɫɭɦɦɚ ɜɫɟɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ ɥɢɧɢɢ 

ɜɫɚɫɵɜɚɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 5); 

ɜɫ.l – ɞɥɢɧɚ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ «ɪɟɡɟɪɜɭɚɪ – ɧɚɫɨɫ», ɦ. 

 

 



30 

 

Ɍɚɛɥɢɰɚ 4 – Ɏɨɪɦɭɥɵ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

Ɋɟɠɢɦ ɬɟɱɟɧɢɹ 
ɑɢɫɥɨ 

Ɋɟɣɧɨɥɶɞɫɚ 
Ɏɨɪɦɭɥɚ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
m  

1 2 3 4 

Ʌɚɦɢɧɚɪɧɵɣ ɪɟɠɢɦ Re2300 ޒ 
Re

64
=

 
1=m  

ɉɟɪɟɯɨɞɧɵɣ ɪɟɠɢɦ 2300 ޒ Re4000ޒ 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɟ 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ 

Ɍɭɪɛɭɥɟɧɬɧɵɣ 
ɪɟɠɢɦ 

Ɂɨɧɚ 
Ȼɥɚɡɢɭɫɚ 4000 ޒ Re 10 ޒ 


 

4 Re

3164,0
=

 
25,0=m  

ɉɟɪɟɯɨɞɧɚɹ 
ɡɨɧɚ 

10


Re ޒ  500 ޒ 


 

0,25
68

0,11
Re

  = + 
   

125,0=m  

Ʉɜɚɞɪɚɬɢɱɧɚɹ 
ɡɨɧɚ 

Re 500 ޓ 


 ( )0,25

0,11 =
 

0=m  

 

Ɍɚɛɥɢɰɚ 5 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ȼɢɞ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ʉɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ   

1 2 

Ɂɚɞɜɢɠɤɚ 0,15 

ɉɨɜɨɪɨɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɬɨɹɤɚ ɧɚɥɢɜɚ 2,00 

Ɍɪɨɣɧɢɤ 0,32 

ɉɨɜɨɪɨɬ 90 ° 0,23 

ȼɵɯɨɞ ɢɡ ɪɟɡɟɪɜɭɚɪɚ 1,00 

Ɏɢɥɶɬɪ 1,70 

 

ɜɫ. ɜɵɯ. ɜɵɯ. 90 90 ɡɚɞɜ. ɡɚɞɜ. ɮ. ɮ. ɬɪ. ɬɪ.n n n n n     =  +  +  +  +  ; (28) 

 

ɜɫ. 1 1 4 0,15 4 0,23 1 1,7 9 0,32 12,2 =  +  +  +  +  = ; 

 

lɩɪ.ɜɫ.=270+12,2 0,514
0,01617

=657,8 ɦ. 

 

10) ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ: 

 
2

ɩɪ.ɜɫ. ɜɫ.
ɜɫ. ɜɫ.

ɜɫ.ɜɧ. 2

l v
h

d g
= 

; (29) 
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2

ɜɫ.
525,7 1,444

0,0245 2,666
0,514 2 9,81

h =   =
  ɦ. 

 

11) Ɋɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɬɪɭɛɨɩɪɨɜɨɞ «ɧɚɫɨɫ – 

ɤɨɥɥɟɤɬɨɪ»): 

 

ɧɚɩ.
ɧɚɩ.

4Q
d

v
= , (30) 

 

ɝɞɟ ɧɚɩ.v – ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɫɤɨɪɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɜ ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ (ɩɪɢɧɢɦɚɟɬɫɹ 

ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 1). 

 

ɧɚɩ.
4 0,30

0,437
3,14 2,0

d


= =


 ɦ. 

 

ɉɨ ɬɚɛɥɢɰɟ 3 ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɬɪɭɛɨɩɪɨɜɨɞ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦ 

ɞɢɚɦɟɬɪɨɦ. 

ɂɦɟɟɦ ɬɪɭɛɨɩɪɨɜɨɞ ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ ɞɢɚɦɟɬɪɨɦ 426 ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 6 

ɦɦ. 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ: 

 

ɧɚɩ.ɜɧ. 0,426 2 0,06 0,414d = −  =  ɦ. 

 

12) ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɩɪɨɞɭɤɬɚ ɜ ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ: 

 

ɧɚɩ. 2
ɧɚɩ.ɜɧ.

4Q
v

d
= , (31) 

 

ɜɫ. 2

4 0,30
2,226

3,14 0,414
v


= =


ɦ/ɫ. 
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13) ɑɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɥɢɧɢɢ: 

 

ɧɚɩ. ɧɚɩ.
ɧɚɩ.Re

v d


= ; (32) 

  

Reɜɫ.=
2,666⋅0,414

0,85⋅10-6 =1298824. 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ ɬɭɪɛɭɥɟɧɬɧɵɣ ɪɟɠɢɦ. 

14) ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɬɪɭɛ: 

 

ɷ
ɜɫ.

ɧɚɩ.ɜɧ.

Ʉ
d

 = ; (33) 

 

ɜɫ.
0,2

0,000483
414

 = = . 

 

15) ɑɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ ɧɚ ɝɪɚɧɢɰɚɯ ɡɨɧ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɪɟɠɢɦɚ: 

 

1

10
Re


=

; 
2

500
Re


=

. (34) 

 

1

10
Re 20700

0,000483
= =

; 
2

500
Re 1035000

0,000483
= =

. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ – ɬɭɪɛɭɥɟɧɬɧɵɣ, ɤɜɚɞɪɚɬɢɱɧɚɹ 

ɡɨɧɚ.  

16) ɋɨɝɥɚɫɧɨ ɬɚɛɥ. 4 ɮɨɪɦɭɥɚ ɪɚɫɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 

 

( )0,25
0,11 = ; (35) 
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λɜɫ.=0,11ሺ0,000483ሻ0,25=0,01628. 

 

17) ɉɪɢɜɟɞɟɧɧɚɹ ɞɥɢɧɚ ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ: 

 

ɧɚɩ.ɜɧ.
ɩɪ.ɧɚɩ. ɧɚɩ. ɧɚɩ.

ɧɚɩ.

d
l l 


= +

, (36) 

 

ɝɞɟ ɧɚɩ. – ɫɭɦɦɚ ɜɫɟɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɧɚ ɧɚɩɨɪɧɨɣ 

ɥɢɧɢɢ ɜɫɚɫɵɜɚɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 5); 

ɧɚɩ.l – ɞɥɢɧɚ ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ «ɧɚɫɨɫ – ɤɨɥɥɟɤɬɨɪ», ɦ. 

 

ɧɚɩ. ɡɚɞɜ. ɡɚɞɜ. ɬɪ. ɬɪ. ɨɤ. ɨɤ.n n n   =  +  +  ; (37) 

 

ɧɚɩ. 3 0,15 1 0,32 1 0,15 0,92 =  +  +  = ; 

 

ɩɪ.ɧɚɩ.
0,414

200 0,92 216,1
0,0237

l = + =
 ɦ. 

 

18) ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ: 

 
2

ɩɪ.ɜɫ. ɜɫ.
ɧɚɩ. ɜɫ.

ɜɫ.ɜɧ. 2

l v
h

d g
= 

; (38) 
2

ɧɚɩ.
216,1 2,226

0,0237 3,125
0,414 2 9,81

h =   =
  ɦ. 

 

19) Ɋɚɫɱɟɬɧɵɣ ɞɢɚɦɟɬɪ ɤɨɥɥɟɤɬɨɪɚ: 
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ɤɨɥ.
ɤɨɥ.

4Q
d

v
= , (39) 

 

ɝɞɟ ɤɨɥ.v – ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɫɤɨɪɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɜ ɤɨɥɥɟɤɬɨɪɟ, ɤɚɤ ɞɥɹ ɧɚɩɨɪɧɨɣ 

ɥɢɧɢɢ (ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 2). 

 

dɤɨɥ.=√ 4⋅0,30
3,14⋅2,5

=0,391ɦ. 

 

ɂɦɟɟɦ ɬɪɭɛɨɩɪɨɜɨɞ ɤɨɥɥɟɤɬɨɪɚ ɞɢɚɦɟɬɪɨɦ 426 ɢ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 6 ɦɦ. 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ: 

 

ɧɚɩ.ɜɧ. 0,426 2 0,06 0,414d = −  =  ɦ. 

 

20) ɉɨɫɤɨɥɶɤɭ ɞɢɚɦɟɬɪɵ ɧɚɩɨɪɧɨɣ ɥɢɧɢɢ ɢ ɤɨɥɥɟɤɬɨɪɚ ɨɤɚɡɚɥɢɫɶ 

ɪɚɜɧɵɦɢ, ɬɨ ɢ ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɩɪɨɞɭɤɬɚ ɛɭɞɟɬ ɨɞɢɧɚɤɨɜɵɣ: 

 

ɤɨɥ. ɧɚɩ. 2,226v v= = ɦ/ɫ. 

 

Reɤɨɥ.=Reɧɚɩ.=1298824. 

 

ɤɨɥ. ɧɚɩ. 0,000483 = = . 

 

Ɋɟɠɢɦ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ – ɬɭɪɛɭɥɟɧɬɧɵɣ, ɤɜɚɞɪɚɬɢɱɧɚɹ ɡɨɧɚ. 

 

            λɤɨɥ.=λɧɚɩ.=0,01628. 

 

21) ɉɪɢɜɟɞɟɧɧɚɹ ɞɥɢɧɚ ɤɨɥɥɟɤɬɨɪɚ: 
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ɤɨɥ.ɜɧ.
ɩɪ.ɤɨɥ. ɤɨɥ. ɤɨɥ.

ɤɨɥ.

d
l l 


= +

, (40) 

 

ɝɞɟ ɤɨɥ. – ɫɭɦɦɚ ɜɫɟɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜ ɤɨɥɥɟɤɬɨɪɟ 

(ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 5); 

ɤɨɥ.l – ɞɥɢɧɚ ɤɨɥɥɟɤɬɨɪɚ, ɦ. 

 

ɤɨɥ. ɦ.ɫ. ɫɬl l n=  , (41) 

 

ɝɞɟ ɦ.ɫ.l – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɨɹɤɚɦɢ ( ɦ.ɫ. 12l =  ɦ); 

ɫɬn – ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɹɤɨɜ, ɲɬ. 

 

ɤɨɥ. ɬɪ. ɬɪ.n =  ; (42) 

 

ɉɨɫɤɨɥɶɤɭ ɧɚɩɨɪɧɚɹ ɥɢɧɢɹ ɜɪɟɡɚɟɬɫɹ ɜ ɫɟɪɟɞɢɧɭ ɤɨɥɥɟɤɬɨɪɚ, ɬɨ ɫɥɟɞɭɟɬ 

ɭɱɢɬɵɜɚɬɶ ɩɨɥɨɜɢɧɭ ɫɨɩɪɨɬɢɜɥɟɧɢɣ, ɬ.ɟ. ɫɬ 10n = ɲɬ ɢ ɬɪ. 10n = ɲɬ. 

 

ɤɨɥ. 12 10 120l =  = ɦ; 

 

ɤɨɥ. 10 0,32 3,2 =  = ; 

 

lɩɪ.ɜɫ.=120+3,2 0,414
0,01628

=201,38ɦ. 

 

22) ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɤɨɥɥɟɤɬɨɪɟ: 
2

ɩɪ.ɤɨɥ. ɤɨɥ.
ɤɨɥ. ɤɨɥ.

ɤɨɥ.ɜɧ. 2

l v
h

d g
= 

; (43) 

 

hɤɨɥ.=0,01628⋅ 201,38
0,414

⋅ 2,2262

2⋅9,81
=2,002 ɦ. 
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23) ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɩɪɨɞɭɤɬɚ ɜ ɫɬɨɹɤɟ ɧɚɥɢɜɚ: 

 

ɫɬ.
ɫɬ. 2

ɫɬ.

4Q
v

d
= , (44) 

 

ɝɞɟ ɫɬ.d  – ɞɢɚɦɟɬɪ ɫɬɨɹɤɚ ɧɚɥɢɜɚ, ɦ ( ɫɬ. 0,1d =  ɦ); 

 

ɫɬ. 2

4 0,015
1,908

3,14 0,1
v


= =


ɦ/ɫ. 

 

24) ɑɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ ɜ ɫɬɨɹɤɟ ɧɚɥɢɜɚ: 

 

ɫɬ. ɫɬ.
ɫɬ.Re

v d


= ; (45) 

 

ɫɬ. 6

1,908 0,1
Re 8404

150 10−


= =


. 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ ɬɭɪɛɭɥɟɧɬɧɵɣ ɪɟɠɢɦ. 

25) ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɬɪɭɛ: 

 

ɷ
ɫɬ.

ɫɬ.ɜɧ.

Ʉ
d

 = ; (46) 

 

ɫɬ.
0,2

0,002
100

 = = . 

26) ɑɢɫɥɚ Ɋɟɣɧɨɥɶɞcɚ ɧɚ ɝɪɚɧɢɰɚɯ ɡɨɧ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɪɟɠɢɦɚ: 

 

1

10
Re


=

; 
2

500
Re


=

. (47) 
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1

10
Re 5000

0,002
= =

; 
2

500
Re 250000

0,002
= =

. 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ – ɬɭɪɛɭɥɟɧɬɧɵɣ, ɩɟɪɟɯɨɞɧɚɹ 

ɡɨɧɚ.  

27)ɋɨɝɥɚɫɧɨ ɬɚɛɥ. 4 ɮɨɪɦɭɥɚ, ɩɨ ɤɨɬɨɪɨɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɫɬɨɹɤɟ ɧɚɥɢɜɚ: 

 
0,25

68
0,11

Re
  = + 

  ; (48) 

 
0,25

ɫɬ.
68

0,11 0,002 0,0349
8404

  = + = 
  . 

 

28) ɋɨɝɥɚɫɧɨ ɬɚɛɥ. 4 ɮɨɪɦɭɥɚ, ɩɨ ɤɨɬɨɪɨɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɝɨɮɪɢɪɨɜɚɧɧɨɦ ɪɭɤɚɜɟ (ɲɥɚɧɝɟ): 

 

ɲ
3

ɭ.ɲ.

0,0125

d
 =

, (49) 

 

ɝɞɟ ɭ.ɲ.d – ɭɫɥɨɜɧɵɣ ɞɢɚɦɟɬɪ ɲɥɚɧɝɚ ( ɭ.ɲ. 0,1d =  ɦ). 

 

ɲ 3

0,0125
0,0269

0,1
 = =

. 

 

29) ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɲɥɚɧɝɟ ɫɬɨɹɤɚ ɧɚɥɢɜɚ: 

 
2

ɲ. ɲ.
ɲ. ɲ.

ɭ.ɲ. 2

l v
h

d g
= 

, (50) 
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Ɂɞɟɫɶ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɲɥɚɧɝɟ ɬɚɤɚɹ ɠɟ ɤɚɤ ɢ ɜ ɫɬɨɹɤɟ 

ɧɚɥɢɜɚ, ɬ.ɟ. ɲ.v  = ɫɬ.v . 

 
2

ɲ.
1,9084

0,0269 0,200
0,1 2 9,81

h =  =
  ɦ. 

 

30) ɉɪɢɜɟɞɟɧɧɚɹ ɞɥɢɧɚ ɫɬɨɹɤɚ ɧɚɥɢɜɚ: 

 

ɫɬ.
ɩɪ.ɫɬ. ɫɬ. ɫɬ.

ɫɬ.

d
l l 


= +

, (51) 

 

ɝɞɟ ɫɬ. – ɫɭɦɦɚ ɜɫɟɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜ ɫɬɨɹɤɟ ɧɚɥɢɜɚ 

(ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 5); 

ɫɬ.l – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɞɥɢɧɚ ɜɫɟɯ ɬɪɭɛ ɫɬɨɹɤɚ, ɦ ( ɫɬ.l  = 10 ɦ). 

 

ɫɬ. 90 90 ɡɚɞɜ. ɡɚɞɜ. ɩ.ɭ. ɩ.ɭ. ɬɪ. ɬɪ.n n n n    =  +  +  +  . (52) 

 

ɫɬ. 2 0,23 2 0,15 1 2,00 1 0,32 3,08 =  +  +  +  = . 

 

ɩɪ.ɫɬ.
0,1

10 3,08 18,8
0,0349

l = + =
 ɦ. 

 

31) ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɫɬɨɹɤɟ ɧɚɥɢɜɚ: 

 
2

ɩɪ.ɫɬ. ɫɬ.
ɫɬ. ɫɬ.

ɫɬ. 2

l v
h

d g
= 

; (53) 

 
2

ɜɫ.
18,8 1,908

0,0349 1,218
0,1 2 9,81

h =   =
  ɦ. 
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32) Ɋɚɡɧɨɫɬɶ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɨɬɦɟɬɨɤ: 

 

ɰ ɪz z z = − ; (54) 

 

10 0 10z = − =  ɦ. 

 

33) ɇɚɩɨɪ ɧɚɫɨɫɚ ɞɨɥɠɟɧ ɫɨɫɬɚɜɢɬɶ: 

 

i
H h z= + , (55) 

 

ɝɞɟ 
i

h – ɫɭɦɦɚ ɜɫɟɯ ɩɨɬɟɪɶ ɧɚɩɨɪɨɜ ɜɨ ɜɫɟɦ ɬɪɚɤɬɟ ɨɬ ɪɟɡɟɪɜɭɚɪɚ ɞɨ ɤɨɧɰɚ 

ɲɥɚɧɝɚ,ɦ. 

 

ɜɫ. ɧɚɩ. . . .ɤɨɥ ш ɫɬ ɧɚɥH h h h h h z h= + + + + + + ; (56) 

 

H=2,666+3,125+2,002+1,218+0,200+10=19,211ɦ/ 

 

ɂɬɨɝɨ ɢɦɟɟɦ ɩɚɪɚɦɟɬɪɵ ɧɚɫɨɫɚ, ɧɟ ɦɟɧɟɟ: 

 

0,3 3600 1080Q =  =  ɦ3/ɱ. 

 

H=19,3 ɦ. 

 

ɉɨ ɞɚɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɩɨɞɛɢɪɚɟɦ ɧɚɫɨɫ ɬɢɩɚ 8ɇȼɜɇ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 

ɩɨɞɚɱɟɣ 500 ɦ3/ɱ ɢ ɧɚɩɨɪɨɦ 28 ɦ. ɉɨɫɤɨɥɶɤɭ ɬɪɟɛɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

1080 ɦ3/ɱ, ɬɨ ɤ ɪɚɛɨɬɟ ɩɪɢɧɢɦɚɟɦ ɞɜɚ ɩɚɪɚɥɥɟɥɶɧɨ ɩɨɞɤɥɸɱɟɧɧɵɯ ɧɚɫɨɫɚ ɢ 

ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ. 
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3 ɍɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɢ 

 

ɉɨɞɤɥɸɱɟɧɢɟ ɫɬɚɧɰɢɢ ɤ Ʌɑ ɆɌ ɢ ɟɟ ɨɬɤɥɸɱɟɧɢɟ ɜ ɫɥɭɱɚɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɢ (ɍɉɋ).  

ɍɱɢɬɵɜɚɹ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 

ɧɚ ɩɨɞɤɥɸɱɟɧɢɟ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɟɦɚ ɜ ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ 

ɡɚɩɪɚɲɢɜɚɟɦɵɯ ɨɛɴɟɦɨɜ ɩɨɞɤɚɱɤɢ ɩɪɨɞɭɤɬɚ, ɩɪɢɧɢɦɚɸɬ ɪɟɲɟɧɢɟ ɩɨ ɜɵɛɨɪɭ 

ɬɨɱɤɢ ɩɨɞɤɥɸɱɟɧɢɹ ɇɉɉɋ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ ɜ ɤɚɠɞɨɦ ɨɩɪɟɞɟɥɟɧɧɨɦ ɫɥɭɱɚɟ. 

Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɬɪɟɛɭɟɬ ɨɱɢɫɬɤɭ ɢ ɞɢɚɝɧɨɫɬɢɤɭ ɟɝɨ ɜɧɭɬɪɟɧɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɜ ɫɨɫɬɚɜ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɚ ɜɯɨɞɹɬ ɭɡɥɵ ɩɭɫɤɚ, ɩɪɨɩɭɫɤɚ ɢ ɩɪɢɟɦɚ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ 

ɢ ɞɢɚɝɧɨɫɬɢɤɢ (ɋɈȾ)[8, 9], ɜɵɩɨɥɧɹɸɳɢɟ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 

- ɩɪɨɩɭɫɤ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɨɱɢɫɬɧɵɯ, ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ, ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɯ 

ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ; 

- ɩɭɫɤ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɨɱɢɫɬɧɵɯ, ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜ; 

- ɩɪɢɟɦ ɜɧɭɬɪɢɬɪɭɛɧɵɯ ɨɱɢɫɬɧɵɯ, ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ, ɝɟɪɦɟɬɢɡɢɪɭɸɳɢɯ ɢ 

ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

Ʉɚɦɟɪɵ ɞɥɹ ɡɚɩɭɫɤɚ ɢ ɩɪɢɟɦɚ ɨɱɢɫɬɧɵɯ ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ (Ʉɉɉ 

ɋɈȾ) ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɦɟɫɬɚɯ ɫɨɟɞɢɧɟɧɢɹ ɫɬɚɧɰɢɣ. ɉɭɫɤɨɜɨɣ ɢ 

ɩɪɢɟɦɧɵɣ ɭɡɥɵ ɋɈȾ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɧɚ ɇɉɉɋ ɫ ɭɱɟɬɨɦ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɧɢɦɢ ɧɟ ɛɨɥɟɟ 280 

ɤɦ. ɉɨɦɢɦɨ ɤɚɦɟɪ ɩɭɫɤɚ/ɩɪɢɟɦɚ ɋɈȾ ɭɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɜɤɥɸɱɚɟɬ ɧɟɫɤɨɥɶɤɨ 

ɡɚɞɜɢɠɟɤ ɢ ɬɪɭɛɨɩɪɨɜɨɞɧɭɸ ɨɛɜɹɡɤɭ, ɤɨɥɢɱɟɫɬɜɨ ɢ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɧɚ ɪɚɡɧɵɯ 

ɫɬɚɧɰɢɹɯ ɪɚɡɥɢɱɧɨ. ɇɨ ɜ ɫɨɫɬɚɜ ɍɉɋ ɥɸɛɨɣ ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ ɜɫɟɝɞɚ 

ɜɯɨɞɹɬ: ɫɟɤɭɳɢɟ ɡɚɞɜɢɠɤɢ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɞɤɥɸɱɟɧɢɟ ɇɉɉɋ ɤ 

ɬɪɭɛɨɩɪɨɜɨɞɭ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟ ɇɉɉɋ ɨɬ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɧɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɤɪɵɜɚɸɬɫɹ); ɡɚɞɜɢɠɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɬɪɚɧɡɢɬ ɩɪɨɞɭɤɰɢɢ 

(ɩɪɨɩɭɫɤɚɸɬ ɩɨɬɨɤ ɩɪɨɞɭɤɬɚ ɱɟɪɟɡ ɭɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɢ ɩɪɢ ɡɚɤɪɵɬɵɯ 

ɫɟɤɭɳɢɯ ɡɚɞɜɢɠɤɚɯ), ɩɪɢ ɷɬɨɦ ɜ ɥɢɧɢɸ ɬɪɚɧɡɢɬɚ ɦɨɧɬɢɪɭɟɬɫɹ ɨɛɪɚɬɧɵɣ 
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ɤɥɚɩɚɧ;ɡɚɞɜɢɠɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɡɚɩɚɫɨɜɤɭ ɢ ɩɭɫɤ ɋɈȾ, ɢ ɡɚɞɜɢɠɤɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɪɢɟɦ ɋɈȾ ɢ ɟɝɨ ɢɡɜɥɟɱɟɧɢɟ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɇɚ ɞɚɧɧɨɣ ɇɉɉɋ ɩɪɟɞɭɫɦɨɬɪɟɧ ɜɚɪɢɚɧɬ ɍɉɋ ɫ ɭɡɥɚɦɢ ɩɭɫɤɚ ɢ ɩɪɢɟɦɚ 

ɋɈȾ (ɪɢɫɭɧɨɤ 4).  

 

 

Ɋɢɫɭɧɨɤ 4 – ɍɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɢ ɫ ɭɡɥɨɦ ɩɭɫɤɚ/ɩɪɢɟɦɚ ɋɈȾ: ɚ – ɫ 

ɫɨɨɫɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ Ʉɉɉ; ɛ – ɩɚɪɚɥɥɟɥɶɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ Ʉɉɉ; 1 – 22 – 

ɧɨɦɟɪɚ ɡɚɞɜɢɠɟɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɨɣ ɇɉɉɋ 

 

Ɍɚɤɢɟ ɫɬɚɧɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫ ɫɨɨɫɧɵɦ ɢɥɢ ɩɚɪɚɥɥɟɥɶɧɵɦ 

ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɤɚɦɟɪ ɩɭɫɤɚ/ɩɪɢɟɦɚ (Ʉɉɉ ɋɈȾ).  

 

4 Ɏɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ 

 

ɋɨɝɥɚɫɧɨ ɩ. 9.2.7 ɢ 9.2.8  ɊȾ 153-39.4-113 – 01 [2] ɛɥɨɤ ɮɢɥɶɬɪɨɜ-

ɝɪɹɡɟɭɥɨɜɢɬɟɥɟɣ ɞɥɹɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ ɞɨɥɠɟɧ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ 

ɧɚ ɜɯɨɞɟ ɜ ɭɡɟɥ ɭɱɟɬɚ ɩɪɨɞɭɤɬɚ. Ⱥ ɧɚ ɜɯɨɞɟ ɜ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɥɢɧɢɢ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɮɢɥɶɬɪɵ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ. 

Ɏɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ(ɎȽɍ) ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɱɢɫɬɤɢ 

ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɫɪɟɞɵ ɨɬ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, 

ɩɚɪɚɮɢɧɨ-ɫɦɨɥɢɫɬɵɯ ɨɬɥɨɠɟɧɢɣ, ɝɥɢɧɵ  ɢ ɨɤɚɥɢɧɵ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɜɨ 
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ɜɪɟɦɹ ɪɟɦɨɧɬɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʌɑ ɆɌ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɪɟɡɟɪɜɭɚɪɨɜ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɣ ɆɌ (ɪɢɫɭɧɨɤ 5). 

 

 

Ɋɢɫɭɧɨɤ 5 – Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɮɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɬɟɥɢ 

 

Ɏɢɥɶɬɪɵ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɜɯɨɞɟ ɇɉɉɋ. Ɏɢɥɶɬɪɵ-

ɝɪɹɡɟɭɥɨɜɢɬɟɥɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɨ ɭɫɬɪɨɣɫɬɜɭ (ɜɧɭɬɪɟɧɧɭɦɭ) ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: 

ɮɢɥɶɬɪɵ ɫɟɬɱɚɬɵɟ ɞɪɟɧɚɠɧɵɟ, ɮɢɥɶɬɪɵ-ɪɟɲɟɬɤɢ ɢ ɮɢɥɶɬɪɵ ɳɟɥɟɜɵɟ 

ɞɪɟɧɚɠɧɵɟ. Ɏɢɥɶɬɪɵ-ɪɟɲɟɬɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɟɪɟɞ ɩɨɞɩɨɪɧɵɦɢ 

ɧɚɫɨɫɚɦɢ; ɮɢɥɶɬɪɵ ɫɟɬɱɚɬɵɟ ɞɪɟɧɚɠɧɵɟ ɢ ɮɢɥɶɬɪɵ ɳɟɥɟɜɵɟ ɞɪɟɧɚɠɧɵɟ – ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɩɟɪɟɞ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɇɉɉɋ. 

ɋɨɫɬɨɹɧɢɟ ɮɢɥɶɬɪɨɜ ɩɪɢ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɞɚɬɱɢɤɚ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ (ɪɢɫ. 6). ɉɪɢ ɩɟɪɟɩɚɞɟ ɞɚɜɥɟɧɢɹ ɜɵɲɟ 0,05 Ɇɉɚ (0,5 

ɤɝɫ/ɫɦ2) ɩɪɨɢɡɜɨɞɹɬ ɱɢɫɬɤɭ ɮɢɥɶɬɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɥɸɱɢɬɶ ɮɢɥɶɬɪ , 

ɡɚɤɪɵɜ ɡɚɞɜɢɠɤɢ, ɫɪɟɞɚ ɞɪɟɧɢɪɭɟɬ ɜ ɩɨɝɪɭɠɧɭɸ ɟɦɤɨɫɬɶ (ȿɉ) ɱɟɪɟɡ ɞɪɟɧɚɠɧɵɣ 

ɩɚɬɪɭɛɨɤ, ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɤɨɩɥɟɧɢɹ ɭɞɚɥɹɸɬɫɹ ɱɟɪɟɡ ɥɸɤ. ȿɫɥɢ ɩɟɪɟɩɚɞ 

ɞɚɜɥɟɧɢɹ ɦɟɧɟɟ 0,02 Ɇɉɚ (0,2 ɤɝɫ/ɫɦ2), ɬɨ ɷɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɩɨɥɧɭɸ 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ. ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɢɥɢ ɨɱɢɫɬɤɢ ɮɢɥɶɬɪɚ, 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɱɢɫɬɨɦ ɮɢɥɶɬɪɟ-

ɝɪɹɡɟɭɥɨɜɢɬɟɥɟ, ɭɤɚɡɚɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɹɡɤɨɫɬɢ ɢ 

ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ [10].  
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Ɋɢɫɭɧɨɤ 6 – Ȼɥɨɤ ɦɚɧɨɦɟɬɪɨɜ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɹ ɜ ɮɢɥɶɬɪɟ-

ɝɪɹɡɟɭɥɨɜɢɬɟɥɟ 

 

ɋɢɫɬɟɦɚ ɮɢɥɶɬɪɨɜ-ɝɪɹɡɟɭɥɨɜɢɬɟɥɟɣ ɞɨɥɠɧɚ ɨɛɹɡɚɬɟɥɶɧɨ ɢɦɟɬɶ ɜ ɪɟɡɟɪɜɟ 

ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɢɫɩɪɚɜɧɨɝɨ ɮɢɥɶɬɪɚ. 

 

5 Ɋɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ 
 

Ɋeɡɟɪɜɭɚɪɧɵɟ ɩaɪɤɢ ɩɪɢɦeɧɹɸɬɫɹ ɞɥɹ ɨɛɟɫɩɟɱeɧɢɹ ɪɚɜɧɨɦɟɪɧoɫɬɢ 

ɩɟɪɟɤaɱɤɢ ɩɪɨɞyɤɬɚ, ɞɥɹ ɩɪɢɟɦɚ ɩɪɨɞɭɤɬɚ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɢɥɢ ɩɥɚɧɨɜɵɯ 

ɨɫɬɚɧoɜɤɚɯ ɩɟɪɟɤɚɱɤɢ ɫ ɰɟɥɶɸ ɩɪɨɜɟɞeɧɢɹ ɪɟɦoɧɬɧɵɯ ɪɚɛoɬ, ɞɥɹ ɩɪɨɜɟɞeɧɢɹ 

ɬɨɜɚɪɧo-ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɩɟɪaɰɢɣ, ɜɤɥɸɱaɹ ɜɨɡɦɨɠɧoɟ ɩɪɨɜɟɞeɧɢɟ ɩɪɨɰeɫɫɚ 

ɤɨɦɩaɭɧɞɢɪɨɜɚɧɢɹ (ɫɦɟɲɟɧɢɹ ɪɚɡɧɵɯ ɩɚɪɬɢɣ ɩɪɨɞɭɤɬɨɜ). 

ɉɪɢɦɟɧɹɸɬcɹ ɪɟɡɟɪɜɭaɪɵ ɬɢɩɚ Ɋȼɋ (ɫɨ ɫɬɚɰɢɨɧɚɪɧɨɣ ɤɪɵɲɟɣ ɛɟɡ 

ɩɨɧɬɨɧɚ), Ɋȼɋɉ (ɫɨ ɫɬɚɰɢɨɧɚɪɧɨɣ ɤɪɵɲɟɣ ɢ ɩɨɧɬɨɧɨɦ), ɊȼɋɉɄ (ɫ ɩɥɚɜɚɸɳɟɣ 

ɤɪɵɲɟɣ) ɨɛɴёɦɨɦ ɩɨ ɫɬɪɨɢɬɟɥɶɧɨɦɭ ɧɨɦɢɧɚɥɭ ɨɬ 1000 ɞɨ 50000 ɦ3. 
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ɉɪɢɦɟɧɟɧɢɟ ɩɨɧɬɨɧɚ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɢɫɩɚɪɟɧɢɣ 

ɩɪɨɞɭɤɬɚ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɪɟɡɟɪɜɭɚɪɚɯ. 

ȼɵɛɨɪ ɬɢɩɚ ɪɟɡɟɪɜɭɚɪɚ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤaɦɢ ɯɪɚɧɢɦoɝɨ 

ɩɪɨɞɭɤɬɚ (ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ, ɩɥɨɬɧɨɫɬɶ ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ 

ɩɚɪɨɜ) ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɧɚɡɧɚɱɟɧɢɟɦ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɡɟɪɜɭaɪ – ɟɦɤɨɫɬɶ, 

ɤɨɬɨɪɚɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɪɢɟɦɚ, ɯɪɚɧɟɧɢɹ, ɨɬɤɚɱɤɢ ɢɥɢ ɢɡɦɟɪɟɧɢɹ ɨɛɴɟɦɚ 

ɩɪɨɞɭɤɬa; ɪɟɡɟɪɜɭɚɪ ɞɥɹ ɚɜɚɪɢɣɧɨɝɨ ɩɪɢɟɦɚ (ɫɛɪɨɫɚ) ɩɪɨɞɭɤɬa; ɪɟɡɟɪɜɭɚɪɵ – 

ɫɛɨɪɧɢɤɢ ɫɢɫɬɟɦɵ ɫɝɥaɠɢɜɚɧɢɹ ɜɨɥɧɵ ɞaɜɥɟɧɢɹ). 

ɇɚ ɪeɡɟɪɜɭɚɪɟ ɭɫɬɚɧɚɜɥɢɜaɸɬ ɫɥɟɞɭɸɳeɟ ɨɛɨɪɭɞɨɜaɧɢɟ: ɤɥɚɩɚɧ 

ɞɵɯɚɬɟɥɶɧɵɣ; ɤɥɚɩɚɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ; ɩɪɢɛɨɪ ɞɥɹ ɡɚɦɟɪɚ ɭɪɨɜɧɹ; 

ɩɪɨɛɨɨɬɛɨɪɧɢɤ; ɥɸɤ – ɥɚɡ; ɤɪɚɧ ɫɢɮɨɧɧɵɣ; ɥɸɤ ɫɜɟɬɨɜɨɣ; ɩɟɧɨɝɟɧɟɪɚɬɨɪ; 

ɦɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟɧɢɹ ɯɥɨɩɭɲɤɨɣ ɫ ɩɟɪɟɩɭɫɤɨɦ; ɯɥɨɩɭɲɤɭ [1] 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɳɢɬɵ ɨɬ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɝɧɹ, ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɩɨ 

ɜɵɩɨɥɧɟɧɢɸ ɜ ɧɢɯ ɦɚɫɥɹɧɵɯ ɢ ɢɯ ɨɩɨɪɨɠɧɟɧɢɸ, ɚ ɬɚɤɠɟ ɡɚɳɢɬɵ ɨɬ 

ɩɨɜɵɲɟɧɧɨɝɨ ɢ ɩɨɧɢɠɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɝɚɡɨɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. ɉɟɪɟɱɟɧɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɬɚɧɤɨɜ ɭɫɬɚɧɨɜɥɟɧ ɊȾ 153-39. 4-078. 

ɉɪɢɦɟɧɟɧɢɟ ɤɨɦɩɟɧɫɚɬɨɪɨɜ ɞɥɹ ɩɪɢɟɦɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɨɞɵ ɜ ɞɥɹ 

ɨɝɪɚɧɢɱɟɧɢɹ ɭɫɢɥɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 

ɪɟɡɟɪɜɭɚɪɨɜ, ɤɨɧɫɬɪɭɤɰɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɨɜ 

ɩɨɞɜɨɞɹɳɢɯ ɬɪɭɛ, ɟɦɤɨɫɬɢ ɪɟɡɟɪɜɭɚɪɚ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɞɟɥɟɧɢɸ ɨɛɳɟɝɨ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɮɟɪɦɵ ɧɟɮɬɹɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ 

ɞɟɥɹɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

- ɞɥɹ ɝɨɥɨɜɧɵɯ ɇɉɋ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɨɜ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ ɪɚɡɦɟɪɟ ɞɜɭɯ-ɬɪɟɯɞɧɟɜɧɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɧɟɮɬɟɩɪɨɜɨɞɚ. 

- ɇɉ ɫɪɟɞɧɟɝɨ ɪɚɡɦɟɪɚ ɫ ɪɟɡɟɪɜɭɚɪ, ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɝɪɚɧɢɰɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɨɤ, ɚ ɬɚɤɠɟ ɜ ɦɟɫɬɚɯ, ɝɞɟ ɩɨɬɨɤ ɧɟɮɬɢ ɪɚɡɞɟɥɟɧ 

ɦɟɠɞɭ ɬɪɭɛɚɦɢ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɲɬɚɛɟɥɶ ɟɦɤɨɫɬɶɸ 0,3...0,5 ɩɪɨɩɭɫɤɧɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ ɧɟɮɬɟɩɪɨɜɨɞɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɟɠɟɞɧɟɜɧɨ; 
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- ɟɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɵɯ ɨɩɟɪɚɰɢɣ ɧɚ 

ɇɉɋ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ 1,0...1,5 ɫɭɬɨɱɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 

ɧɟɮɬɟɩɪɨɜɨɞɚ. 

ɉɨɥɟɡɧɚɹ ɟɦɤɨɫɬɶ (ɨɛɴɟɦ) ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 6 ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɨɥɟɡɧɨɣ ɟɦɤɨɫɬɢ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 

ɨɬɧɨɲɟɧɢɸ ɨɛɴɟɦɚ ɪɟɡɟɪɜɭɚɪɚ ɤ ɜɟɥɢɱɢɧɟ ɡɞɚɧɢɹ. 

ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɥɨɬɤɚ ɪɚɫɫɱɢɬɚɧ ɧɚ ɫɬɚɧɞɚɪɬɧɵɣ ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ 

ɭɪɨɜɧɢ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɪɟɦɟɧɟɦ, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɇɉɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɠɟɝɨɞɧɵɦ ɡɚɤɥɸɱɟɧɢɟɦ 

ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɬɜɟɪɠɞɟɧɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦ 

ɤɨɷɮɮɢɰɢɟɧɬɨɦ 7...12% ɜɦɟɫɬɢɦɨɫɬɢ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɧɨɦɢɧɚɥɶɧɨɣ, ɫ ɭɱɟɬɨɦ 

ɟɞɢɧɢɱɧɨɣ ɜɦɟɫɬɢɦɨɫɬɢ ɪɟɡɟɪɜɭɚɪɨɜ. Ɉɞɢɧ ɨɛɴɟɦ ɪɟɡɟɪɜɭɚɪɚ ɩɨɞɛɢɪɚɟɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɤɢ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɚɧɚɥɨɝɢɱɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɧɚ ɇɉɋ, ɚ ɜ 

ɫɥɭɱɚɟ ɩɪɢɟɦɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɞɥɹ ɞɚɧɧɨɝɨ ɪɟɡɟɪɜɭɚɪɚ – ɧɟ ɦɟɧɟɟ ɬɪɟɯ 

ɚɧɚɥɨɝɢɱɧɵɯ ɪɟɡɟɪɜɭɚɪɨɜ [1, 4]. 

 

Ɍɚɛɥɢɰɚ 6 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɦɤɨɫɬɢ 

Ɍɢɩ ɪɟɡɟɪɜɭɚɪɚ Ʉɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɟɦɤɨɫɬɢ 

1 2 

ȼɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ 5…10 ɬɵɫ. ɦ3 ɛɟɡ ɩɨɧɬɨɧɚ 0,79 

Ɍɨ ɠɟ, ɫ ɩɨɧɬɨɧɨɦ 0,76 

ȼɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ 20…100 ɬɵɫ. ɦ3 ɛɟɡ ɩɨɧɬɨɧɚ 0,82 

ȼɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ 20…100 ɬɵɫ. ɦ3 ɫ ɩɨɧɬɨɧɨɦ 0,79 

Ɍɨ ɠɟ, ɫ ɩɥɚɜɚɸɳɟɣ ɤɪɵɲɟɣ 0,83 

ɀɟɥɟɡɨɛɟɬɨɧɧɵɣ ɡɚɝɥɭɛɥɟɧɧɵɣ 10…30   ɬɵɫ. ɦ3 (ɞɥɹ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɡɟɪɜɭɚɪɨɜ) 

0,79 

 

Ⱦɥɹ ɡɚɳɢɬɵ ɪɟɡɟɪɜɭɚɪɨɜ ɨɬ ɩɟɪɟɩɨɥɧɟɧɢɹ ɢ ɡɚɳɢɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɬɪɭɛ ɢ ɮɢɬɢɧɝɨɜ ɨɬ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
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ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɪɟɡɟɪɜɭɚɪɚ ɜ ɪɚɡɦɟɪɟ 2-ɱɚɫɨɜɨɣ 

ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɟɮɬɟɩɪɨɜɨɞɚ. 

ɉɪɨɟɤɬ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɫɛɪɨɫ ɧɟɮɬɢ ɩɨ ɫɩɟɰɢɚɥɶɧɨɣ ɬɪɭɛɟ ɢɡ 

ɡɚɳɢɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɧɟɮɬɟɛɚɡɭ (ɧɟ ɦɟɧɟɟ 2 ɰɢɫɬɟɪɧ) ɢɥɢ 2 ɨɬɞɟɥɶɧɵɯ 

ɪɟɡɟɪɜɭɚɪɚ. Ⱥ ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɫɪɟɞɫɬɜɚ ɞɥɹ ɨɱɢɫɬɤɢ ɫɥɢɜɧɨɣ ɬɪɭɛɵ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɩɨɬɟɪɶ ɧɟɮɬɢ ɢɯ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɤ ɪɟɡɟɪɜɭɚɪɚɦ ɫ 

ɩɥɚɜɚɸɳɢɦɢ ɤɪɵɲɚɦɢ ɢɥɢ ɩɨɧɬɨɧɚɦɢ (ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɞɪɭɝɢɯ ɬɢɩɨɜ 

ɪɟɡɟɪɜɭɚɪɨɜ ɬɪɟɛɭɟɬ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ). 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɞɨɝɪɟɜ ɩɪɨɞɭɤɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɢɫɬɟɦɚɦɢ 

ɪɟɰɢɪɤɭɥɹɰɢɢ ɫ ɩɨɞɨɝɪɟɜɨɦ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɢɥɢ ɩɟɱɚɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɧɟɮɬɢ, ɤɨɬɨɪɚɹ ɬɪɟɛɭɟɬ ɩɨɞɨɝɪɟɜɚ, ɫɥɟɞɭɟɬ ɜ ɩɪɨɟɤɬɟ 

ɨɩɪɟɞɟɥɢɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢ ɜɢɞ ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɬɪɭɛ ɢɡ 

ɨɝɧɟɭɩɨɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɋɯɟɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɟɡɟɪɜɭɚɪɧɵɯ ɩɚɪɤɨɜ ɞɨɥɠɧɵ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɩɨɪɨɠɧɟɧɢɟ ɪɟɡɟɪɜɭɚɪɨɜ, ɤɨɥɥɟɤɬɨɪɨɜ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɢ 

ɩɨɞɩɨɪɧɨɣ ɧɚɫɨɫɧɨɣ ɫ ɩɨɦɨɳɶɸ ɩɨɞɩɨɪɧɵɯ ɢɥɢ ɡɚɱɢɫɬɧɵɯ ɧɚɫɨɫɨɜ, ɚ ɬɚɤɠɟ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɩɨɩɚɞɚɧɢɟ ɝɚɡɨɜɨɡɞɭɲɧɵɯ 

ɩɪɨɛɨɤ ɢɡ ɩɨɞɜɨɞɹɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɪɟɡɟɪɜɭɚɪɵ, ɨɫɧɚɳɟɧɧɵɟ ɩɥɚɜɚɸɳɢɦɢ 

ɤɪɵɲɚɦɢ ɢɥɢ ɩɨɧɬɨɧɚɦɢ. 

ȼɧɭɬɪɢ ɨɛɜɚɥɨɜɚɧɢɹ ɝɪɭɩɩɵ ɪɟɡɟɪɜɭɚɪɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɤɥɚɞɤɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɪɟɡɟɪɜɭɚɪɵ ɞɚɧɧɨɣ ɝɪɭɩɩɵ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɬɪɚɧɡɢɬɧɚɹ ɩɪɨɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɱɟɪɟɡ ɫɨɫɟɞɧɢɟ 

ɨɛɜɚɥɨɜɚɧɢɹ ɝɪɭɩɩɵ ɪɟɡɟɪɜɭɚɪɨɜ. ɍɫɬɪɨɣɫɬɜɨ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɪɚɡɦɟɳɟɧɢɟ ɡɚɞɜɢɠɟɤ ɜ ɩɪɟɞɟɥɚɯ 

ɨɛɜɚɥɨɜɚɧɢɹ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɤɨɪɟɧɧɵɯ) ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɝɪɚɠɞɟɧɢɸ ɤɚɪɟ ɪɟɡɟɪɜɭɚɪɧɵɯ ɩɚɪɤɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɨɦ. 
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6 ɇɚɫɨɫɧɵɣ ɰɟɯ 

 

ɉɟɪɟɤɚɱɤɭ ɩɪɨɞɭɤɬɨɜ ɩɪɨɢɡɜɨɞɹɬ ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ 

(ɆɇȺ) ɩɨɞɚɱɚ ɤɨɬɨɪɵɯ ɨɬ 1250 ɞɨ 12500 ɦ3/ɱ [4]. ɇɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ – ɚɝɪɟɝɚɬ, 

ɫɨɫɬɨɹɳɢɣ ɢɡ ɧɚɫɨɫɚ ɢ ɩɪɢɜɨɞɚ, ɫɨɜɦɟɫɬɧɨ ɫ ɨɩɨɪɧɨɣ ɩɥɢɬɨɣ, ɷɥɟɦɟɧɬɚɦɢ 

ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɥɸɛɵɦ ɞɪɭɝɢɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨ ɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɤɚɜɢɬɚɰɢɸ ɧɚ ɜɯɨɞɟ ɜ ɆɇȺ ɧɟɨɛɯɨɞɢɦɨ 

ɫɨɡɞɚɬɶ ɞɚɜɥɟɧɢɟ ɩɨɞɩɨɪɧɵɦɢ ɧɚɫɨɫɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ (ɉɇȺ). ɂɦɟɧɧɨ ɞɥɹ ɷɬɨɝɨ 

ɧɚ ɇɉɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɆɇȺ ɢ ɉɇȺ, ɭɱɢɬɵɜɚɹ ɨɛɟɫɩɟɱɟɧɢɟ 

ɪɟɡɟɪɜɚ ɧɚɫɨɫɨɜ. ɉɨɦɢɦɨ ɷɬɨɝɨ ɞɥɹ ɩɟɪɟɯɨɞɚ ɫ ɧɚɫɨɫɚ ɧɚ ɧɚɫɨɫ 

ɩɪɟɞɭɫɦɨɬɪɚɢɜɚɟɬɫɹ ȺȼɊ (ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɜɤɥɸɱɟɧɢɟ ɪɟɡɟɪɜɚ). ɇɚɫɨɫɵ ɦɨɝɭɬ 

ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɤɚɤ ɩɚɪɚɥɥɟɥɶɧɨ, ɬɚɤ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ.  

 

7 ɍɡɟɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ 

 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɞɚɜɥɟɧɢɹ (ɦɢɧɢɦɚɥɶɧɨɝɨ ɜɯɨɞɧɨɝɨ 

ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɜɵɯɨɞɧɨɝɨ ɆɌ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɚɜɥɟɧɢɹ, 

ɨɛɟɫɩɟɱɢɜɚɟɦɨɟ ɫɭɠɟɧɢɟɦ ɢɥɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɦɭɮɬɚɦɢ 

ɢɥɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɫ ɪɟɝɭɥɢɪɭɟɦɨɣ ɫɤɨɪɨɫɬɶɸ ɜɪɚɳɟɧɢɹ. 

Ɉɛɵɱɧɨ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɞɚɜɥɟɧɢɟɦ (ɍɊȾ) ɫɨɫɬɨɢɬ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ ɢɡ 

ɞɜɭɯ ɭɩɪɚɜɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ. ȿɝɨ ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɜɧɨɦɟɪɧɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɚ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɹɦɭɸ ɬɪɚɫɫɭ ɨɬɪɟɡɤɨɜ ɞɨ ɢ ɩɨɫɥɟ 

ɭɫɬɪɨɣɫɬɜ ɭɩɪɚɜɥɟɧɢɹ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 5 ɞɢɚɦɟɬɪɨɜ. 

Ɉɫɧɨɜɧɨɣ ɦɟɬɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚ ɇɉɋ: ɦɟɬɨɞ 

ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ. Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɤɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ ɇɉɋ ɦɨɧɬɢɪɭɸɬ 

ɪɟɝɭɥɢɪɭɸɳɚɹ ɩɨɜɨɪɨɬɧɚɹ ɡɚɫɥɨɧɤɚ (ɪɢɫɭɧɨɤ 7).  

ɋɨɨɬɜɟɬɫɬɜɭɹ ɧɨɪɦɚɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɣ ɩɪɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɨɜɵɯ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɟɜoɨɪɭɠɟɧɢɹ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɞɟɣɫɬɜɭɸɳɢɯ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɣ ɪɟɝɭɥɹɬɨɪɵ ɞɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɡɦɟɳɚɬɶ ɧɚɞɡɟɦɧɨ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ ɛɟɡ ɭɤɪɵɬɢɹ. 
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Ɂɚɩɨɪɧɵɣ ɨɪɝɚɧ ɪɟɝɭɥɹɬɨɪɚ ɞɚɜɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɮɭɧɤɰɢɸ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɩɟɪɟɩɚɞɟ ɞɚɜɥɟɧɢɹ ɞɨ 3 Ɇɉɚ. ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɨɛɨɢɯ 

ɩɨɥɧɨɫɬɶɸ ɨɬɤɪɵɬɵɯ ɪɟɝɭɥɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜɚɯ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 0,02 

Ɇɉɚ. Ȼɵɫɬɪɨɞɟɣɫɬɜɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦoɜ, ɬ.ɟ ɜɪɟɦɹ ɩɨɥɧɨɝɨ 

ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɫɬɨɪɨɧɭ ɡɚɤɪɵɬɢɹ, ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɞɚɜɥɟɧɢɹ ɫɩɨɫɨɛɨɦ ɞɪɨcɫɟɥɢɪɨɜɚɧɢɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪoɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧoɫɬɢ ɬɪɭɛɨɩɪoɜɨɞɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɫɟɤɭɧɞ. Ʉɨɧɬɪɨɥɶ 

ɨɫɭɳɟɫɬɜɥɹeɬɫɹ ɫ ɩɭɥɶɬa ɞɢɫɩɟɬɱɟɪcɤɨɣ[4]. 

 

 

Ɋɢɫɭɧɨɤ7 – ɍɡɟɥ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ ɛɟɡ ɭɤɪɵɬɢɹ 

 

ɉɪɢ ɩɪɢɤɪɵɬɢɢ ɡɚɫɥɨɧɤɢ ɞɚɜɥɟɧɢɟ ɞɨ ɡɚɫɥɨɧɤɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɷɬɨ 

ɩɨɜɵɲɚɟɬ ɞɚɜɥɟɧɢɟ ɢ ɧɚ ɩɪɢɟɦɟ ɇɉɉɋ. Ⱦɚɜɥɟɧɢɟ ɡɚ ɡɚɫɥɨɧɤɨɣ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ 

ɛɭɞɟɬ ɩɨɧɢɠɚɬɶɫɹ. ȼ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɚɜɥɟɧɢɟ ɧɚ 

ɩɪɢɟɦɟ ɇɉɉɋ ɜɵɲɟ, ɚ ɧɚ ɜɵɯɨɞɟ ɇɉɉɋ – ɧɢɠɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ 

ɡɧɚɱɟɧɢɹ, ɪɟɝɭɥɢɪɭɸɳɚɹ ɡɚɫɥɨɧɤɚ ɨɬɤɪɵɬɚ. 

ɉɪɢ ɩɪɢɤɪɵɬɢɢ ɡɚɫɥɨɧɤɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ ɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɭɦɟɧɶɲɚɸɬɫɹ ɨɞɢɧɚɤɨɜɨ, ɧɚɩɨɪ ɧɚɫɨɫɚ ɭɜɟɥɢɱɢɬɫɹ, ɚ ɧɚɩɨɪ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɩɨɧɢɡɢɬɫɹ.  
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8 ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɇɉɉɋ 

 

8.1 ɋɢɫɬɟɦɚ ɞɪɟɧɚɠɚ 

 

ɋɢɫɬɟɦɚ ɞɪɟɧɚɠɚ ɧɭɠɧɚ ɞɥɹ ɨɫɜɨɛɨɠɞɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɩɪɨɞɭɤɬɚ ɩɭɬɟɦ ɨɬɤɪɵɬɢɹ ɞɪɟɧɚɠɧɵɯ ɡɚɞɜɢɠɟɤ. ɋɢɫɬɟɦɚ 

ɫɛɨɪɚ ɭɬɟɱɟɤ ɧɭɠɧɚ ɞɥɹ ɨɬɜɨɞɚ ɩɪɨɞɭɤɬɚ, ɜɵɬɟɤɚɸɳɟɝɨ ɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɛɨɪ ɭɬɟɱɟɤ, ɞɪɟɧɚɠ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɫɛɪɨɫ 

ɩɪɨɞɭɤɬɚ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɋɋȼȾ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɩɨ 

ɨɬɞɟɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɜ ɩɨɞɡɟɦɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɪɟɡɟɪɜɭɚɪɵ (ɊȽɋ-100) 

ɞɥɹ ɫɛɨɪɚ ɩɪɨɞɭɤɬɚ – ɪɟɡɟɪɜɭɚɪɵ-ɫɛɨɪɧɢɤɢ [9]. 

 

8.2 Ɉɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

 

ɇɚ ɜɫɟɯ ɇɉɉɋ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɚɥɢɱɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ 

ɜɨɞ, ɚ ɞɥɹ ɇɉɉɋ ɫ ɪɟɡɟɪɜɭɚɪɧɵɦ ɩaɪɤɨɦ – ɧɚɥɢɱɢɟ ɞoɩɨɥɧɢɬɟɥɶɧɵɯ oɱɢɫɬɧɵɯ 

ɫoɨɪɭɠɟɧɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɞɨɠɞɟɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ [10, 11]. ȼ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɞoɠɞɟɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɩɟɪɟɞ ɨɱɢɫɬɤɨɣ ɞɨɩɭɫɤɚɟɬɫɹ 

ɩɨɜɵɲɟɧɧɨɟ ɫoɞɟɪɠɚɧɢɟ ɡaɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (ɧɚɩɪɢɦɟɪ, ɪɚɡɨɜɚɹ 

ɤɨɧɰɟɧɬɪɚɰɢɹ ɬɪɭɛɨɩɪɨɞɭɤɬɨɜ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɞɨ 90 ɦɝ/ɞɦ3). ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɢɦɟɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɱɢɫɬɤɢ (ɧɟɮɬɟɥɨɜɭɲɤɢ, ɮɥɨɬɚɰɢɨɧɧɵɟ 

ɭɫɬɚɧɨɜɤɢ ɢ ɞɪ.). 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɯɧoɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɱɢcɬɤɢ ɩɪɨɢɡɜɨɞɫɬɜeɧɧɨ-

ɞɨɠɞɟɜɵɯ ɫɬoɱɧɵɯ ɜɨɞ ɜɤɥɸɱɚɟɬ ɨɬɫɬaɢɜɚɧɢɟ, ɪɟɚɝeɧɬɧɭɸ ɧɚɩɨɪɧɭɸ 

ɮɥɨɬɚɰɢɸ, ɮɢɥɶɬɪɚɰɢɸ, ɫɨɪɛɰɢɸ (ɨɬ ɩɪɨɞɭɤɬɨɜ, ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ) ɢ 

ɨɬɤɚɱɤɭ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɤ ɦɟɫɬɭ ɜɵɩɭɫɤɚ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɨɱɢɫɬɤɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ 

ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɨɛɳɟɦ ɜɢɞɟ ɫɨɫɬɨɹɬ ɢɡ: ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ; ɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɨɱɢɫɬɤɢ (ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɮɢɥɶɬɪ); ɞɨɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ 

ɫɬɨɱɧɵɯ ɜɨɞ, ɜɵɩɭɫɤɚ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɪɚɛɨɬɤɢ ɨɫɚɞɤɚ. 
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Ɉɛɹɡɚɬɟɥɶɧɨɟ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɪɚɡɧɵɯ ɦɟɬɨɞɨɜ: ɭɫɬɚɧɨɜɨɤ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ-ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ, ɨɡɨɧɢɪɨɜɚɧɢɹ 

ɢ ɯɥɨɪɢɪɨɜɚɧɢɹ [11]. 

 

 

 

8.3 ɋɢɫɬɟɦɚ ɦɨɥɧɢɟɡɚɳɢɬɵ 

 

ɋɢɫɬɟɦɚ ɜɧɟɲɧɟɣ ɦɨɥɧɢɟɡɚɳɢɬɵ ɞɟɥɢɬɫɹ ɧɚ ɞɜɚ ɭɪɨɜɧɹ: I – ɧɚɞɟɠɧɨɫɬɶ 

ɡɚɳɢɬɵ ɨɬ ɩɪɹɦɨɝɨ ɭɞɚɪɚ ɦɨɥɧɢɟɣ, ɪɚɜɧɚɹ 0,99, ɢ II – ɧɚɞɟɠɧɨɫɬɶ ɡɚɳɢɬɵ ɨɬ 

ɩɪɹɦɨɝɨ ɭɞɚɪɚ ɦɨɥɧɢɟɣ, ɪɚɜɧɚɹ 0,95. ȼɫɟ ɬɢɩɵ ɪɟɡɟɪɜɭɚɪɨɜ ɞɥɹ ɩɪɨɞɭɤɬɚ 

ɨɬɧɨɫɹɬɫɹ ɤ I ɭɪɨɜɧɸ ɦɨɥɧɢɟɡɚɳɢɬɵ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɢɡɨɥɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɨɣ ɦɨɥɧɢɟɡɚɳɢɬɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɦɨɥɧɢɟɨɬɜɨɞɨɜ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɨɬɞɟɥɶɧɨ ɨɬ ɡɚɳɢɳɚɟɦɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɬɚɥɶɧɵɟ ɡɞɚɧɢɹ ɢ 

ɫɨɨɪɭɠɟɧɢɹ ɆɌ ɨɬɧɨɫɹɬɫɹ ɤɨ II ɭɪɨɜɧɸ ɦɨɥɧɢɟɡɚɳɢɬɵ, ɩɪɢ ɤɨɬɨɪɨɦ ɞɨɩɭɫɬɢɦɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɟɢɡɨɥɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɦɨɥɧɢɟɡɚɳɢɬɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ 

ɫɢɫɬɟɦɭ ɦɨɥɧɢɟɩɪɢɟɦɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɧɚ 

ɡɚɳɢɳɚɟɦɨɦ ɡɞɚɧɢɢ ɢ/ɢɥɢ ɫɨɨɪɭɠɟɧɢɢ. ɑɬɨɛɵ ɡɚɳɢɬɢɬɶ ɩɪɨɬɹɠɟɧɧɵɟ 

ɬɪɭɛɨɩɪɨɜɨɞɵ, ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɲɭɧɬɢɪɭɸɬɫɹ ɩɟɪɟɦɵɱɤɚɦɢ ɢ ɦɟɞɧɵɦ 

ɦɧɨɝɨɩɪɨɜɨɥɨɱɧɵɦ ɝɢɛɤɢɦ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɩɪɨɜɨɞɨɦ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɫɟɱɟɧɢɹ 

[12]. 

 

8.4 ɋɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɋɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɨɜ ɆɌ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɢɫɤɥɸɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɜɵɲɟɧɢɹ ɡɧɚɱɟɧɢɣ ɞɨɩɭɫɬɢɦɵɯ ɩɨɠɚɪɧɵɯ 

ɪɢɫɤɨɜ, ɭɤɚɡɚɧɧɵɯ ɜ Ɏɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ ɨɬ 22.07.2008 ɝ. № 123-ɎɁ [13]. 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɴɟɤɬɨɜ ɆɌ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ: 

- ɚɪɯɢɬɟɤɬɭɪɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɦɢ ɪɟɲɟɧɢɹɦɢ (ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ 

ɨɛɴɟɤɬɚɦɢ); 

- ɩɪɢɦɟɧɟɧɢɟɦ ɨɝɧɟɫɬɨɣɤɢɯ ɦɚɬɟɪɢɚɥɨɜ; 
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- ɩɪɨɟɤɬɧɵɦɢ ɪɟɲɟɧɢɹɦɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɩɪɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ (ɡɚɩɚɫɧɵɟ ɜɵɯɨɞɵ, ɫɢɫɬɟɦɵ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ 

ɜɟɧɬɢɥɹɰɢɢ); 

- ɜɨɡɦɨɠɧɨɫɬɶɸ ɛɟɡɨɩɚɫɧɨɝɨ ɞɨɫɬɭɩɚ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ 

ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ (ɧɚɥɢɱɢɟ ɞɜɭɯ ɜɴɟɡɞɨɜ, ɲɢɪɢɧɚ ɜɨɪɨɬ ɢ ɲɢɪɢɧɚ 

ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ); 

- ɧɚɥɢɱɢɟɦ ɫɢɫɬɟɦ: 

- ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ; 

- ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɨɩɨɜɟɳɟɧɢɹ 

ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ ɩɪɢ ɩɨɠɚɪɟ, ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɨɬɢɜɨ¬ɩɨɠɚɪɧɨɝɨ 

ɜɨɞɨɩɪɨɜɨɞɚ, ɩɪɨɬɢɜɨɞɵɦɧɨɣ ɡɚɳɢɬɵ. 

- ɩɟɧɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɢ ɫɢɫɬɟɦɵ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɞɥɹ 

ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ (ɊȼɋɉɄ-50000, Ɋȼɋ-5000). ɇɢɡɤɨɤɪɚɬɧɚɹ ɩɟɧɚ ɩɨɞɚɟɬɫɹ 

ɤɚɤ ɫɜɟɪɯɭ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɨɞɭɤɬɚ, ɬɚɤ ɢ ɩɨɞ ɫɥɨɣ ɩɪɨɞɭɤɬɚ ɫɧɢɡɭ – 

ɩɨɞɫɥɨɣɧɨɟ ɩɨɠɚɪɨɬɭɲɟɧɢɟ. Ʉɪɚɬɧɨɫɬɶ ɩɟɧɵ – ɛɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ, ɪɚɜɧɚɹ 

ɨɬɧɨɲɟɧɢɸ ɨɛɴɟɦɚ ɩɟɧɵ ɤ ɨɛɴɟɦɭ ɪɚɫɬɜɨɪɚ ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɫɨɞɟɪɠɚɳɟɝɨɫɹ 

ɜ ɩɟɧɟ. ɋɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɪɟɡɟɪɜɭɚɪɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɚɱɢ 

ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɤɢ ɝɨɪɹɳɟɝɨ ɪɟɡɟɪɜɭɚɪɚ ɢ ɩɨɥɨɜɢɧɵ 

ɫɬɟɧɤɢ (ɫɱɢɬɚɹ ɩɨ ɩɟɪɢɦɟɬɪɭ) ɫɨɫɟɞɧɟɝɨ ɪɟɡɟɪɜɭɚɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɟɡɟɪɜɭɚɪɨɜ ɜ ɝɪɭɩɩɟ; 

- ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɜɵɫɨɤɨɤɪɚɬɧɨɣ ɩɟɧɨɣ ɞɥɹ ɡɚɤɪɵɬɵɯ 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ ɭɱɟɬɚ ɩɪɨɞɭɤɬɚ (ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɧɚɫɨɫɧɚɹ, ɭɡɟɥ ɭɱɟɬɚ 

ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɞɭɤɬɚ); 

- ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɢɡɤɨɤɪɚɬɧɨɣ ɩɟɧɨɣ ɞɥɹ ɨɬɤɪɵɬɵɯ 

ɫɨɨɪɭɠɟɧɢɣ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɩɪɨɞɭɤɬɚ (ɩɨɞɩɨɪɧɚɹ ɧɚɫɨɫɧɚɹ); 

- ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɝɚɡɨɜɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɩɨɦɟɳɟɧɢɹɯ ɤɪɨɫɫɨɜɵɯ 

ɩɚɧɟɥɟɣ ɡɞɚɧɢɹ ɨɩɟɪɚɬɨɪɧɨɣ, ɜ ɡɚɤɪɵɬɨɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɧɚ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɹɯ ɢ ɞɢɡɟɥɶɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ. 
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ɇɚ ɨɛɴɟɤɬɚɯ ɇɉɉɋ ɢɧɬɟɝɪɚɰɢɹ ɭɫɬɚɧɨɜɨɤ ɩɟɧɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ 

ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɩɪɨɢɫɯɥɞɢɬ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɳɟɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɧɚɪɭɠɧɵɯ ɫɟɬɟɣ, ɟɦɤɨɫɬɟɣ ɯɪɚɧɟɧɢɹ 

ɩɟɧɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɤɢ ɢ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɫɢɫɬɟɦ ɞɨɡɢɪɨɜɚɧɢɹ ɢ ɬ. ɞ.) 

ȼɢɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɨɣɫɬɜɚ ɩɪɨɞɭɤɬɚ ɢ ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ. 

ȼɥɢɹɸɬ ɧɚ ɬɢɩ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɩɟɧɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɜɨɞɹɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ ɨɛɴɟɤɬɨɜ ɆɌ. 

ɇɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɫɢɫɬɟɦɵ ɩɟɧɧɨɝɨ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɇɉɉɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɨɬɞɟɥɶɧɨɦ ɡɞɚɧɢɢ ɢ ɫɨɟɞɢɧɟɧɚ ɫ 

ɪɟɡɟɪɜɭɚɪɚɦɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɡɚɩɚɫɚ ɜɨɞɵ (ɤɨɥɢɱɟɫɬɜɨ ɧɚ ɇɉɉɋ ɞɨɥɠɧɨ 

ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ) ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɚɫɨɫɵ ɢ ɛɚɤɢ-ɞɨɡɚɬɨɪɵ ɩɨɠɚɪɧɵɟ (ɞɥɹ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɟɧɵ). 

Ʌɢɱɧɵɣ ɫɨɫɬɚɜ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ ɧɚ ɨɛɴɟɤɬɚɯ ɆɌ ɫɨɫɬɨɢɬ ɢɡ: ɩɨɠɚɪɧɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ, ɫɪɟɞɫɬɜ ɫɜɹɡɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɨɠɚɪɧɵɯ ɞɟɩɨ ɢ 

ɩɨɫɬɨɜ. 

 

8.5 ɍɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 

 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɞɥɹ ɩɪɢɜɨɞɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɨɜ 

ɩɨɥɭɱɚɸɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɬ ɡɚɤɪɵɬɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɁɊɍ), 

ɡɚɩɢɬɚɧɧɨɝɨ ɨɬ ɩɢɬɚɸɳɟɣ ɩɨɞɫɬɚɧɰɢɢ (ɩɢɬɚɸɳɚɹ ɩɨɞɫɬɚɧɰɢɹ ɦɨɠɟɬ 

ɨɬɧɨɫɢɬɶɫɹ ɤ ɇɉɉɋ ɢɥɢ ɹɜɥɹɬɶɫɹ ɫɨɛɫɬɜɟɧɧɨɫɬɶɸ ɫɬɨɪɨɧɧɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢ 

ɩɨɞɤɥɸɱɚɬɶɫɹ ɤ ȼɅ-110 ɤȼ ɢɥɢ ɄɅ-6 ɤȼ). 

Ɉɛɳɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɇɉɉɋ ɪɚɡɞɟɥɹɟɬɫɹ ɩɨ 

ɭɪɨɜɧɹɦ ɧɚɩɪɹɠɟɧɢɹ: 

- ɫɯɟɦɵ ɨɫɜɟɳɟɧɢɹ; 

- ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (110,10, 6 ɤȼ); 

- ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 0,4 ɤȼ – ɨɬ ɲɢɧ 0,4 ɤȼ ɄɌɉ ɞɨ ɤɨɧɟɱɧɵɯ 

ɩɨɬɪɟɛɢɬɟɥɟɣ. 
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ɓɢɬ ɫɬɚɧɰɢɣ ɭɩɪɚɜɥɟɧɢɹ (ɓɋɍ), ɩɨɞɫɨɟɞɢɧɟɧɧɵɣ ɤ ɄɌɉ, 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɩɪɚɜɥɟɧɢɟ ɢ ɡɚɳɢɬɭ ɡɚɞɜɢɠɟɤ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ,  

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɢ ɞɪɭɝɢɯ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ, ɚ ɬɚɤɠɟ  ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ 

ɜɜɨɞ ɪɟɡɟɪɜɚ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ [14]. 

ȼɞɨɥɶ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɦɨɧɬɢɪɨɜɚɧɵ ɜɞɨɥɶɬɪɚɫɫɨɜɵɟ 

ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ (ȼɅ) ɜɨɡɞɭɲɧɵɟ ɫ ɤɚɛɟɥɶɧɵɦɢ ɜɫɬɚɜɤɚɦɢ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɟɣ ɫɪɟɞɫɬɜ 

ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɡɚɳɢɬɵ (ɗɏɁ) ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ȼɞɨɥɶɬɪɚɫɫɨɜɵɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɦɨɝɭɬ 

ɛɵɬɶ ɩɨɞɤɥɸɱɟɧɵ ɥɢɛɨ ɤ ɥɢɧɢɹɦ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɫɬɨɪɨɧɧɟɣ 

ɫɟɬɟɜɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɥɢɛɨ ɤ ɡɚɤɪɵɬɨɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦɭ 

ɭɫɬɪɨɣɫɬɜɭ (ɁɊɍ) ɇɉɋ [15]. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɧɨɦ ɬɪɚɧɫɩɨɪɬɟ 

ɩɪɨɞɭɤɬɚ ɩɪɢɜɟɞɟɧɚ ɜ ɊȾ-91.140.50-ɄɌɇ-043 – 11 [16]. 

ɉɥɚɧɢɪɨɜɚɧɢɟ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɤɢɥɨɜɚɬɬ-ɱɚɫɚɯ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɜɟɞɟɬɫɹ ɫ ɭɱɟɬɨɦ ɧɚɥɢɱɢɹ ɭ 

ɩɨɫɬɚɜɳɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɱɚɫɨɜ ɩɢɤ (ɫ ɧɚɢɛɨɥɶɲɟɣ ɫɬɨɢɦɨɫɬɶɸ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɪɢɱɟɦ ɜ ɤɚɠɞɨɦ ɪɟɝɢɨɧɟ ɫɜɨɢ ɱɚɫɵ ɩɢɤ), ɚ ɬɚɤɠɟ ɨɩɥɚɬɵ 

ɜɨɡɦɨɠɧɵɯ ɲɬɪɚɮɨɜ ɡɚ ɩɟɪɟɪɚɫɯɨɞ ɢɥɢ ɧɟɞɨɪɚɫɯɨɞ ɡɚɹɜɥɟɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɂɚɞɚɱɚ ɩɪɚɜɢɥɶɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɟɫɧɨ ɫɜɹɡɚɧɚ ɫ 

ɜɵɩɨɥɧɟɧɢɟɦ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɝɪɚɦɦɵ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 

 

8.6 Ⱦɢɫɩɟɬɱɟɪɫɤɢɣ ɤɨɧɬɪɨɥɶ ɢ ɭɩɪɚɜɥɟɧɢɟ. ɋɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɢ ɬɟɥɟɦɟɯɚɧɢɡɚɰɢɢ 

 

ɋɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɬɟɥɟɦɟɯɚɧɢɡɚɰɢɢ ɫɨɜɦɟɫɬɧɨ ɫ ɫɢɫɬɟɦɚɦɢ 

ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ: 

- ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ʌɑ ɆɌ ɢ ɇɉɉɋ ɢɡ 

ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɩɭɧɤɬɚ ɢ ɰɟɧɬɪɚɥɶɧɨɝɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 

ɩɭɧɤɬɚ (ɐȾɉ); 
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- ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 

ɇɉɉɋ ɢ Ʌɑ Ɇɇ ɢɡ ɨɩɟɪɚɬɨɪɧɨɣ ɇɉɉɋ, ɦɟɫɬɧɨɝɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɩɭɧɤɬɚ, 

ɪɚɣɨɧɧɨɝɨ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɩɭɧɤɬɚ; 

- ɪɟɝɢɫɬɪɚɰɢɸ, ɚɪɯɢɜɚɰɢɸ, ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ ɢ ɨɬɨɛɪɚɠɟɧɢɟ 

ɢɧɮɨɪɦɚɰɢɢ ɨ ɪɚɛɨɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɆɌ; 

- ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɞɚɜɥɟɧɢɹ, ɪɚɫɯɨɞɚ, ɢɡɦɟɧɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɚ; 

-  ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɡɚɳɢɬɭ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɆɌ ɨɬ ɩɪɟɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ; 

-  ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɡɚɳɢɬɭ ɢ ɛɥɨɤɢɪɨɜɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɉɉɋ ɢ Ɋɉ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɜɟɥɢɱɢɧ ɭɫɬɚɧɨɜɨɤ ɡɚɳɢɬ; 

-  ɭɫɬɨɣɱɢɜɭɸ ɪɚɛɨɬɭ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɇɉɉɋ ɩɪɢ ɨɬɤɥɸɱɟɧɢɹɯ 

ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 

-  ɫɜɹɡɶ ɫ ɞɪɭɝɢɦɢ ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ 

ɫɢɫɬɟɦɚɦɢ [17]. 

Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɇɉɉɋ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɧɚɥɢɱɢɟ ɚɝɪɟɝɚɬɧɵɯ ɢ 

ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɡɚɳɢɬ. 

Ⱥɝɪɟɝɚɬɧɵɟ ɡɚɳɢɬɵ ɆɇȺ ɢ ɉɇȺ ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɫɬɚɧɨɜɤɭ ɆɇȺ ɢ ɉɇȺ ɜ 

ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɬɪɨɥɹ ɢ ɡɚɳɢɬɵ 

(ɧɚɩɪɢɦɟɪ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɪɩɭɫɚ ɧɚɫɨɫɚ ɛɨɥɟɟ 50 °ɋ). 

Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɡɚɳɢɬɵ ɇɉɉɋ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɟɪɟɜɨɞ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɇɉɉɋ ɜ ɛɟɡɨɩɚɫɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɡɚɳɢɬɭ Ʌɑ 

ɆɌ: ɩɨ ɞɚɜɥɟɧɢɹɦ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɇɉɉɋ ɢ Ɋɉ, ɩɨ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ, ɩɪɢ 

ɩɨɥɭɱɟɧɢɢ ɫɢɝɧɚɥɚ «ɉɨɠɚɪ», ɩɪɢ ɡɚɬɨɩɥɟɧɢɢ ɩɨɦɟɳɟɧɢɣ ɢ ɚɜɚɪɢɣɧɨɦ ɭɪɨɜɧɟ 

ɩɪɨɞɭɤɬɚ ɜ ɟɦɤɨɫɬɹɯ ɭɬɟɱɟɤ. 

ɍɩɪɚɜɥɟɧɢɟ ɦɚɝɢɫɬɪɚɥɶɧɵɦɢ ɢ ɩɨɞɩɨɪɧɵɦɢ ɧɚɫɨɫɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɪɟɠɢɦɚɯ: ɌȾɉ (ɬɟɥɟɦɟɯɚɧɢɱɟɫɤɢɣ); 

ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɢɡ ɊȾɉ; ɩɪɨɝɪɚɦɦɧɵɣ ɢɡ ɨɩɟɪɚɬɨɪɧɨɣ (ɨɫɧɨɜɧɨɣ); ɪɟɦɨɧɬɧɵɣ 

ɢ ɢɫɩɵɬɚɬɟɥɶɧɵɣ; ɪɟɡɟɪɜɧɵɣ; ɤɧɨɩɨɱɧɵɣ. 
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Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɢɦɟɟɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ: 

ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɫɢɫɬɟɦɵ ɪɚɡɦɵɜɚ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɣ, ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɧɬɪɨɥɹ 

ɫɨɫɬɨɹɧɢɹ ɢ ɭɪɨɜɧɹ ɩɪɨɞɭɤɬɚ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɢ ɞɪ. 

ɋɪɟɞɫɬɜɚ ɬɟɥɟɦɟɯɚɧɢɡɚɰɢɢ ɆɌ ɢɡɝɨɬɨɜɥɟɧɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɇɉɉɋ ɢ ɥɢɧɟɣɧɨɣ ɱɚɫɬɢ ɆɌ ɢɡ ɆȾɉ ɢ ɊȾɉ ɢ 

ɨɛɟɫɩɟɱɟɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ. ɗɬɢ ɫɪɟɞɫɬɜɚ ɩɨɡɜɨɥɹɸɬ, ɤɚɤ ɭɩɪɚɜɥɹɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɚ ɇɉɉɋ ɢ Ʌɑ ɆɌ, ɬɚɤ ɢ  ɩɨɥɭɱɚɬɶ ɞɚɧɧɵɟ ɨ 

ɩɚɪɚɦɟɬɪɚɯ ɪɚɛɨɬɵ ɨɛɴɟɤɬɨɜ ɆɌ (ɇɉɉɋ ɢ Ʌɑ). 

 

9 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɇɉɉɋ 

 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɇɉɉɋ – ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɤɨɦɦɭɧɢɤɚɰɢɣ, 

ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɜɟɞɟɧɢɟ ɨɩɟɪɚɰɢɣ ɩɨ ɩɟɪɟɤɚɱɤɟ ɧɟɮɬɢ ɢɥɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ, ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 

ɨɛɴɟɤɬɵ: ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɪɟɡɟɪɜɭɚɪɨɜ ɫ 

ɩɪɢɟɦɧɵɦɢ ɢ ɨɬɩɭɫɤɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ; ɦɚɧɢɮɨɥɶɞ – ɨɬɤɪɵɬɨɟ ɢɥɢ 

ɡɚɤɪɵɬɨɟ ɩɨɦɟɳɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɡɚɞɜɢɠɤɢ, ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ, 

ɮɢɥɶɬɪɵ ɢ ɬ. ɩ.; ɧɚɫɨɫɧɨ-ɞɜɢɝɚɬɟɥɶɧɵɣ ɡɚɥ; ɤɚɦɟɪɭ ɩɭɫɤɚ ɢ ɩɪɢɟɦɚ ɫɤɪɟɛɤɚ. 

ɇɚ ɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɫɬɚɧɰɢɹɯ ɫɨɜɪɟɦɟɧɧɵɯ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɰɟɧɬɪɨɛɟɠɧɵɟ ɧɚɫɨɫɵ, ɤɨɬɨɪɵɟ 

ɫɨɟɞɢɧɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. Ɉɛɟɫɩɟɱɢɜɚɬɶ ɪɚɛɨɬɭ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɩɪɢ 

ɜɵɜɨɞɟ ɜ ɪɟɡɟɪɜ ɥɸɛɨɝɨ ɢɡ ɚɝɪɟɝɚɬɨɜ ɞɨɥɠɧɚ ɨɛɜɹɡɤɚ ɧɚɫɨɫɨɜ. Ɇɚɤɫɢɦɚɥɶɧɨ 

ɜɨɡɦɨɠɧɨɟ ɫɧɢɠɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɟɡɟɪɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ - 

ɨɫɧɨɜɧɨɟ ɭɫɥɨɜɢɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɯɟɦ ɨɛɜɹɡɤɢ ɧɚɫɨɫɨɜ.  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɩɨɞɩɨɪɧɵɟ ɧɚɫɨɫɵ ɦɨɝɭɬ ɛɵɬɶ 

ɫɨɟɞɢɧɟɧɵ ɤɚɤ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɚɤ ɢ ɩɚɪɚɥɥɟɥɶɧɨ.  

ɇɚ ɜɵɯɨɞɧɵɯ ɥɢɧɢɹɯ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɨɜ ɞɨ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɨɜ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɚɪɦɚɬɭɪɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɧɚ ɞɚɜɥɟɧɢɟ ɧɟ ɧɢɠɟ 

2,5 Ɇɉɚ (25 ɤɝɫ/ɤɜ. ɫɦ) – ɛɭɞɟɬ ɭɱɬɟɧɨ 
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ɇɚ ɇɉɉɋ ɫ ɟɦɤɨɫɬɶɸ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɭɡɥɨɜ ɫ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɡɚɞɜɢɠɤɚ ɞɥɹ ɡɚɳɢɬɵ ɩɨ ɞɚɜɥɟɧɢɸ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ, ɨɬɤɪɵɜɚɸɳɚɹɫɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɪɵɜɚɸɳɚɹɫɹ ɡɚɞɜɢɠɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 

ɩɟɪɟɥɢɜɚ ɩɪɨɞɭɤɬɚ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ. 

ɉɟɪɜɵɣ ɭɡɟɥ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɩɪɢɟɦɧɨɣ ɬɪɭɛɟ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ, 

ɜɬɨɪɨɣ-ɦɟɠɞɭ ɪɟɡɟɪɜɧɵɦ ɢ ɨɫɧɨɜɧɵɦ ɧɚɫɨɫɚɦɢ, ɚ ɩɪɢ ɧɚɥɢɱɢɢ ɟɞɢɧɢɰ 

ɢɡɦɟɪɟɧɢɹ – ɦɟɠɞɭ ɪɟɡɟɪɜɧɵɦ ɧɚɫɨɫɨɦ ɢ ɩɪɨɞɭɤɰɢɟɣ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɥɨɤɚ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɩɟɪɜɨɝɨ ɭɡɥɚ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɨ ɧɚ 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɞɭɤɬɚ, ɚ ɞɥɹ ɞɪɭɝɨɝɨ-ɧɚ 70% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 

ɞɨɩɭɫɬɢɦɨɝɨ ɪɚɫɯɨɞɚ. Ʉɚɠɞɵɣ ɭɡɟɥ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɧɟ ɦɟɧɟɟ 30% 

ɪɟɡɟɪɜɧɵɯ ɭɫɬɪɨɣɫɬɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬ ɱɢɫɥɚ ɪɚɛɨɱɢɯ. 

Ⱦɨ ɢ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧɵ ɡɚɩɨɪɧɵɟ ɤɥɚɩɚɧɵ ɫ ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ. ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɷɬɢ 

ɤɥɚɩɚɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɝɟɪɦɟɬɢɡɢɪɨɜɚɧɵ ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ. 

ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɬɪɭɛɵ ɞɨɥɠɧɵ ɛɵɬɶ 

ɭɥɨɠɟɧɵ ɫ ɭɤɥɨɧɨɦ ɧɟ ɦɟɧɟɟ 0,002 ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬɤɚɱɢɜɚɸɳɟɝɨ ɧɚɫɨɫɚ. 

ɋɚɦɨɬɟɤɭɳɢɟ ɞɪɟɧɚɠɧɵɟ ɬɪɭɛɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɥɢɜɨɦ ɩɪɨɞɭɤɬɚ ɜ 

ɡɚɬɨɧɭɜɲɢɟ ɪɟɡɟɪɜɭɚɪɵ, ɞɥɹ ɨɩɨɪɨɠɧɟɧɢɹ ɬɪɭɛ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɪɟɧɚɠɧɵɟ 

ɬɪɭɛɵ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɫ ɭɤɥɨɧɨɦ ɧɟ ɦɟɧɟɟ 0,002. 

ɇɚ ɭɱɚɫɬɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɫɥɟ ɆɌ ɞɨ ɭɡɥɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧ ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɢɣ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ (ɛɟɡ ɞɟɦɩɮɟɪɚ). 

Ɂɚɩɨɪɧɚɹ ɚɪɦɚɬɭɪɚ (ɡɚɞɜɢɠɤɢ, ɲɚɪɨɜɵɟ ɤɪɚɧɵ) ɢ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ ɫ 

ɤɨɧɰɚɦɢ ɩɨɞ ɩɪɢɜɚɪɤɭ ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɩɨɞɡɟɦɧɨ; ɮɥɚɧɰɟɜɚɹ –ɧɚɡɟɦɧɨ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɦɢɤɪɨɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ ɪɚɡɦɟɳɟɧɢɹ ɇɉɋ ɩɨ   

ɋɇɢɉ 23 – 01, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɚɪɦɚɬɭɪɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ ɨɬɤɪɵɬɨɦ 

ɜɨɡɞɭɯɟ, ɛɟɡ ɭɤɪɵɬɢɹ, ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ. 
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10 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

 

ȼ ɧɚɲɟ ɜɪɟɦɹ, ɧɚ ɥɸɛɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɨɝɪɨɦɧɨɟ ɜɧɢɦɚɧɢɟ ɨɬɜɨɞɢɬɫɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɚɦɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɨɯɪɚɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɚɜɚɪɢɣ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

ɂɡ-ɡɚ ɷɬɨɝɨ. Ɋɚɡɪɚɛɨɬɚɧɵ ɨɩɪɟɞɟɥɟɧɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ, ɤɨɬɨɪɵɟ 

ɩɪɟɞɩɨɥɚɝɚɸɬ ɨɛɭɫɬɪɨɣɫɬɜɨ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɢ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɧɢɤɨɦ ɧɚ ɨɛɴɟɤɬɚɯ ɧɟɮɬɟɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 

ɫɨɛɥɸɞɟɧɢɟ ɤɨɬɨɪɵɯ ɨɛɹɡɚɬɟɥɶɧɨ. 

Ȼɥɚɝɨɞɚɪɹ ɫɨɛɥɸɞɟɧɢɸ ɷɬɢɯ ɩɪɚɜɢɥ, ɩɪɨɢɡɜɨɞɫɬɜɭ ɭɞɚёɬɫɹ ɫɨɯɪɚɧɹɬɶ 

ɨɩɪɟɞɟɥёɧɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜ ɧɨɪɦɟ. 

 

10.1 Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ 

 

ɉɪɢ ɧɚɥɢɜɟ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ ɧɚ 

ɪɚɛɨɱɢɯ ɜɨɡɞɟɣɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ: 

- ɮɢɡɢɱɟɫɤɢɟ; 

- ɯɢɦɢɱɟɫɤɢɟ; 

- ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ; 

- ɩɪɢɪɨɞɧɵɟ. 

(ɉɪɢɪɨɞɧɵɟ, ɬɚɤ ɤɚɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɥɟɬɧɢɣ ɩɟɪɢɨɞ) 

ɉɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɨɩɟɪɚɬɨɪɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.0.003 [18] ɩɪɢ 

ɧɚɥɢɜɟ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ ɜ ɬɚɛɥɢɰɭ 7. 

Ʉɥɚɫɫ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɪɨɜɟɧɶ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɟɦɨɫɬɟɣ ɢ 

ɪɚɫɯɨɞɨɜ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɩɨ ɨɫɧɨɜɧɨɦɭ ɜɢɞɭ 
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ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ «Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɧɟɮɬɢ» – 

I. 

 

Ɍɚɛɥɢɰɚ 7 – Ⱥɧɚɥɢɡ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɢ 

ɧɚɥɢɜɟ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ ɩɨ ȽɈɋɌ 

12.0.003 

ɉɨ ɩɪɢɪɨɞɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ 

Ɏɢɡɢɱɟɫɤɢɟ 
- ɩɚɞɟɧɢɟ ɫ ɜɵɫɨɬɵ. 

-ɲɭɦ; 

ɏɢɦɢɱɟɫɤɢɟ 

- ɜɟɳɟɫɬɜɚ, ɨɛɥɚɞɚɸɳɢɟ ɨɫɬɪɨɣ 

ɬɨɤɫɢɱɧɨɫɬɶɸ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ 

ɨɪɝɚɧɢɡɦ. 

ɉɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ 
- ɮɢɡɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ 

- ɷɦɨɰɢɨɧɚɥɶɧɵɟ ɩɟɪɟɝɪɭɡɤɢ. 

ɉɪɢɪɨɞɧɵɟ - ɭɤɭɫɵ ɧɚɫɟɤɨɦɵɯ  

 

ɋɬɪɚɯɨɜɵɟ ɬɚɪɢɮɵ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ 

ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, 

ɫɨɫɬɚɜɥɹɸɬ 0,2 % ɤ ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ: 

- ɜɨɡɝɨɪɚɧɢɹ; 

- ɜɡɪɵɜɵ; 

- ɩɚɞɟɧɢɹ ɩɪɟɞɦɟɬɨɜ; 

- ɪɚɡɥɢɜɵ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 

 

10.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 

 

ɇɉɉɋ №3 ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɡɨɧɟ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ ɫ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɫɭɪɨɜɨɣ ɡɢɦɨɣ (ɞɨ -35...-45 °C) ɢ ɤɨɪɨɬɤɢɦ ɠɚɪɤɢɦ ɥɟɬɨɦ (ɞɨ 
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+25...+30 °C). ȼ ɬɟɱɟɧɢɟ ɝɨɞɚ ɢ ɫɭɬɨɤ ɬɟɦɩɟɪɚɬɭɪɚ ɡɞɟɫɶ ɦɨɠɟɬ ɤɨɥɟɛɚɬɶɫɹ ɜ 

ɛɨɥɶɲɢɯ ɩɪɟɞɟɥɚɯ. ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɞɥɢɬɫɹ ɜ ɫɪɟɞɧɟɦ ɲɟɫɬɶ ɦɟɫɹɰɟɜ (ɫɨ 

ɜɬɨɪɨɣ ɞɟɤɚɞɵ ɨɤɬɹɛɪɹ ɞɨ ɬɪɟɬɶɟɣ ɞɟɤɚɞɵ ɚɩɪɟɥɹ). 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɜ 

ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɝɨɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 94 ɞɧɹ. ɉɟɪɜɵɟ ɡɚɦɨɪɨɡɤɢ ɮɢɤɫɢɪɭɸɬɫɹ 8 

ɫɟɧɬɹɛɪɹ, ɩɨɫɥɟɞɧɢɟ – 5 ɢɸɧɹ. 

ȼɵɩɚɞɚɟɬ ɨɤɨɥɨ 370 ɦɦ ɨɫɚɞɤɨɜ ɜ ɝɨɞ. 

 

10.3 ɋɚɧɢɬɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɦɟɳɟɧɢɸ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȿɫɥɢ ɩɪɢ ɪɚɛɨɬɟ ɜ ɡɨɧɚɯ ɩɨɜɵɲɟɧɧɨɝɨ ɲɭɦɚ ɢ ɨɛɳɟɣ ɜɢɛɪɚɰɢɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɜɵɲɚɟɬɫɹ ɧɨɪɦɚ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ 50 ɞɟɰɢɛɟɥ, 

ɩɪɢ ɪɚɛɨɬɚɯ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɬɢɜɨɲɭɦɧɵɟ ɧɚɭɲɧɢɤɢ «Husqvarna». 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɜɵɛɪɨɫɨɦ ɜɟɳɟɫɬɜ, ɨɛɥɚɞɚɸɳɢɯ ɨɫɬɪɨɣ ɬɨɤɫɢɱɧɨɫɬɶɸ ɩɨ 

ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɨɪɝɚɧɢɡɦ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɟɫɩɢɪɚɬɨɪɵ ɬɢɩɚ «3M 

6300 ɪɚɡɦɟɪ» 

Ɍɚɤɠɟ, ɜɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪ 

MRUDelta 65-S, ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɧɨɪɦ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

(0,8 ɉȾɄ) ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɛɨɬɵ ɡɚɩɪɟɳɚɟɬɫɹ. 

Ⱥ ɞɥɹ ɫɧɹɬɢɹ ɷɦɨɰɢɨɧɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɮɢɡɢɱɟɫɤɨɣ ɭɫɬɚɥɨɫɬɢ ɢ ɫɬɪɟɫɫɚ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɡɨɧɵ ɨɬɞɵɯɚ, ɜ ɤɨɬɨɪɵɯ ɜɟɫɶ ɪɚɛɨɱɢɣ ɩɟɪɫɨɧɚɥ ɦɨɠɟɬ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɫɢɥɵ ɢ ɡɚɧɢɦɚɬɶɫɹ ɫɩɨɪɬɨɦ. 

ɉɪɢ ɪɚɛɨɬɚɯ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɜɨɡɦɨɠɧɵ ɭɤɭɫɵ ɤɚɤ ɩɪɨɫɬɵɯ, ɬɚɤ ɢ 

ɡɚɪɚɠɟɧɧɵɯ ɧɚɫɟɤɨɦɵɯ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɤ ɪɚɛɨɬɚɦ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ 

ɡɚɫɬɪɚɯɨɜɚɧɧɵɣ ɩɟɪɫɨɧɚɥ, ɩɪɨɲɟɞɲɢɣ ɜɚɤɰɢɧɚɰɢɸ. 

 

10.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɟɨɛɯɨɞɢɦɨ: 
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- ɫɨɞɟɪɠɚɬɶ ɢɧɫɬɪɭɦɟɧɬɵ, ɚ ɬɚɤɠɟ ɪɚɛɨɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 

ɜ ɱɢɫɬɨɬɟ ɢ ɩɨɪɹɞɤɟ; 

- ɩɪɨɜɟɪɹɬɶ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɷɫɬɚɤɚɞɵ. Ɉɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 

ɢɫɩɪɚɜɧɵɦɢ ɦɨɫɬɢɤɚɦɢ ɞɥɹ ɩɟɪɟɯɨɞɚ ɪɚɛɨɱɢɯ ɧɚ ɰɢɫɬɟɪɧɭ. Ɍɚɤɠɟ, ɜɚɠɧɨ ɡɧɚɬɶ, 

ɱɬɨ ɩɟɪɟɯɨɞɢɬɶ ɫ ɷɫɬɚɤɚɞɵ ɧɚ ɰɢɫɬɟɪɧɭ ɧɟ ɩɨ ɦɨɫɬɢɤɚɦ ɡɚɩɪɟɳɚɟɬɫɹ [20]; 

- ɩɪɨɜɟɪɹɬɶ ɢɡɨɥɢɪɭɸɳɢɟ ɩɪɨɤɥɚɞɤɢ ɜ ɦɟɫɬɚɯ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɦɨɫɬɢɤɨɜ 

ɫ ɰɢɫɬɟɪɧɨɣ [20]; 

- ɩɨɞɧɢɦɚɬɶ ɦɨɫɬɢɤɢ ɜɨ ɜɪɟɦɹ ɩɨɞɚɱɢ ɢ ɨɬɜɨɞɚ ɰɢɫɬɟɪɧ[20]. 

- ɢ ɪɚɡɭɦɟɟɬɫɹ, ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɪɟɞɫɬɜɚ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

 

10.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ: 

- ɢɫɩɨɥɶɡɨɜɚɬɶ ɋɂɁ ɢ ɩɪɨɜɟɪɹɬɶ ɧɚɥɢɱɢɟ ɢ ɢɫɩɪɚɜɧɨɫɬɶ ɩɟɪɜɢɱɧɵɯ 

ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

- ɡɚɩɪɟɳɚɟɬɫɹ ɤɭɪɢɬɶ ɢ ɩɪɨɢɡɜɨɞɢɬɶ ɞɟɣɫɬɜɢɹ, ɜɟɞɭɳɢɟ ɤ ɜɨɫɩɥɚɦɟɧɟɧɢɸ. 

- ɜɚɠɧɨ ɡɧɚɬɶ, ɱɬɨ ɧɚ ɩɥɨɳɚɞɤɚɯ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɦɟɸɬɫɹ 

ɩɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɩɨɠɚɪɧɵɟ ɳɢɬɵ) ɢ ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɩɪɢ ɪɚɛɨɬɟ – ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ. 

 

10.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɹɯ 

 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɬɟɱɢ, ɜɫɟ ɪɚɛɨɬɵ ɩɪɟɤɪɚɳɚɸɬɫɹ. 

ɉɪɢ ɡɚɝɨɪɚɧɢɢ ɜɹɡɤɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɪɢɦɟɧɹɸɬ ɜɫɟ ɫɪɟɞɫɬɜɚ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɪɨɦɟ ɜɨɞɵ: ɩɟɧɭ, ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɩɟɫɨɤ ɢ ɤɨɲɦɭ. 

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ (ɚɜɚɪɢɢ) ɫɥɟɞɭɟɬ ɧɟɦɟɞɥɟɧɧɨ ɜɵɡɜɚɬɶ 

ɩɨɠɚɪɧɭɸ ɤɨɦɚɧɞɭ (ɚɜɚɪɢɣɧɭɸ ɛɪɢɝɚɞɭ) ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɢɫɬɭɩɢɜ ɤ 

ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ (ɚɜɚɪɢɢ) ɢɦɟɸɳɢɦɢɫɹ ɜ ɧɚɥɢɱɢɢ ɫɢɥɚɦɢ ɢ ɫɪɟɞɫɬɜɚɦɢ. 
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10.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 

 

ɋɨɝɥɚɫɧɨ ȽɈɋɌ Ɋ 50458 – 92 [19], ɩɪɢ ɧɚɥɢɜɟ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ  ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɫɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɧɚɩɨɥɧɟɧɢɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ ɛɟɡɧɚɩɨɪɧɵɦ 

ɧɚɩɨɥɧɟɧɢɟɦ ɨɫɧɚɳɟɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɢ ɫɧɚɛɠɟɧɨ ɤɨɧɬɟɣɧɟɪɨɦ ɞɥɹ 

ɭɥɚɜɥɢɜɚɧɢɹ ɩɚɪɨɜ ɢ ɝɚɡɨɜ. 

ȼɟɪɯɧɢɟ ɧɚɥɢɜɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢɦɟɸɬ ɨɝɪɚɧɢɱɢɬɟɥɶ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɢɯ ɩɟɪɟɩɨɥɧɟɧɢɹ. 

Ɂɚɩɨɥɧɟɧɢɟ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ, ɤɨɝɞɚ: 

- ɩɟɪɟɥɢɜ; 

- ɞɨɫɬɢɠɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɚɩɨɥɧɟɧɢɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ 

ɰɢɫɬɟɪɧɵ; 

- ɋɛɨɣ ɩɢɬɚɧɢɹ; 

- ɩɪɟɜɵɲɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɩɪɢɛɨɪɚɯ ɜɵɲɟ 

1,25 Ɇɉɚ (12,5 ɤɝɫ / ɫɦ ); 

- ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɹ ɡɚɩɪɚɜɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

 

11 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

ɋɭɳɟɫɬɜɭɟɬ ɩɹɬɶ ɜɢɞɨɜ ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɢ, ɝɚɡɚ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ɍɪɭɛɨɩɪɨɜɨɞɧɵɣ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ, ɦɨɪɫɤɨɣ, ɪɟɱɧɨɣ ɢ 

ɚɜɬɨɦɨɛɢɥɶɧɵɣ. ɋɚɦɵɦ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ, ɛɟɡɭɫɥɨɜɧɨ, ɹɜɥɹɟɬɫɹ 

ɬɪɭɛɨɩɪɨɜɨɞɧɵɣ. Ɉɧ ɧɢɤɚɤ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɪɭɝɥɨɝɨɞɢɱɧɭɸ ɧɟɩɪɟɪɵɜɧɭɸ ɩɟɪɟɤɚɱɤɭ. Ⱦɥɹ ɭɫɩɟɲɧɨɣ 

ɩɟɪɟɤɚɱɤɢ ɧɟɨɛɯɨɞɢɦ ɥɢɲɶ ɞɨɫɬɚɬɨɱɧɵɣ ɧɚɩɨɪ.  

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɨɫɧɨɜɚɧɢɟɦ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ  ɹɜɥɹɟɬɫɹ 

ɩɪɨɛɥɟɦɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɤ ɨɬɞɚɥɟɧɧɵɦ ɧɚɫɟɥɟɧɧɵɦ 

ɩɭɧɤɬɚɦ.. ɗɬɚ ɩɪɨɛɥɟɦɚ ɜɵɡɜɚɧɚ ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɩɪɨɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɡ-
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ɡɚ: ɧɟɭɞɨɛɧɨɝɨ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ; ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ; ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ.  

ɐɟɥɶɸ ɦɨɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɥɢɜɚ ɫɜɟɬɥɵɯ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ. 

ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ, ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɬɚɧɰɢɢ ɧɚɥɢɜɚ. 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ ɪɚɫɱɟɬ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ. Ɍɚɤ 

ɠɟ ɩɪɢɜɨɞɢɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɩɨɞɨɛɪɚɧɧɨɝɨ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɜɤɥɸɱɚɸɬ: ɫɦɟɬɧɭɸ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 

ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ, ɜɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ 

ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫɬɪɨɢɬɟɥɟɣ ɢ 

ɦɨɧɬɚɠɧɢɤɨɜ. Ʉ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɡɚɬɪɚɬɚɦ ɨɬɧɨɫɹɬɫɹ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɩɥɚɬɚ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɦ, ɫɬɪɚɯɨɜɵɟ 

ɜɡɧɨɫɵ. 

 

11.1 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼ ɩɭɧɤɬɟ 2.2.1 ɪɚɛɨɬɵ, ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɱɚɫɨɜɨɣ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ.  

ɉɨ ɪɚɫɱɟɬɧɨɣ ɱɚɫɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɧɚɫɨɫɵ: 

- ɇɆ 2500-230 ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬ. ɫ 1 ɪɟɡɟɪɜɧɵɦ; 

- ɇɉȼ 600-60  ɜ ɤɨɥɢɱɟɫɬɜɟ 2 ɲɬ. ɫ 1 ɪɟɡɟɪɜɧɵɦ.  

ɉɪɨɜɟɞɟɦ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɰɟɧ ɧɚ ɧɚɫɨɫɵ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɢɦ ɜ 

ɬɚɛɥɢɰɟ 8 [21,22,23]. 
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Ɍɚɛɥɢɰɚ 8 – ɐɟɧɵ ɧɚ ɧɚɫɨɫɵ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ  
Ʉɨɦɩɚɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶ 

ɐɟɧɚ ɫ ɭɱɟɬɨɦ ɇȾɋ ɧɚ ɇɆ 

2500-230 (4 ɲɬ.) 

ɐɟɧɚ ɫ ɭɱɟɬɨɦ ɇȾɋ ɧɚ 

ɇɉȼ 600-60 (2 ɲɬ.) 

ɂɬɨɝɨ 

«Ƚɢɞɪɨɦɚɲɫɟɪɜɢɫ» 23922054,96∙4=95688219,84 1997297,29∙2=3994594,58 99682814,42 

«ɍɪɚɥȽɢɞɪɨɌɟɯ» 24170980,14∙4=96683920,54 2037653,58∙2=4075307,16 100759227,7 

«ɗɧɟɪɝɨɩɪɨɦ» 24503588,35∙4=98014353,40 2016132,35∙2=4032264,70 102046618,1 

 

Ʉɪɨɦɟ ɰɟɧɵ ɧɚ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 

ɰɟɧɭ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɤ ɡɚɤɚɡɱɢɤɭ,ɪɚɫɱɟɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɩɪɨɜɨɞɢɥɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɚɣɬɚ ɤɨɦɩɚɧɢɢ «Ⱦɟɥɨɜɵɟ ɥɢɧɢɢ»: 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɤɨɦɩɚɧɢɢ 

«Ƚɢɞɪɨɦɚɲɫɟɪɜɢɫ» (ɝ. Ɇɨɫɤɜɚ – ɝ. ɂɪɤɭɬɫɤ, ɂɪɤɭɬɫɤɚɹ ɨɛɥɚɫɬɶ) ɨɛɨɣɞɟɬɫɹ ɜ 

923988 ɪɭɛ. 

ȼ ɤɨɦɩɚɧɢɢ «ɍɪɚɥȽɢɞɪɨɌɟɯ» (ɝ. ɑɟɥɹɛɢɧɫɤ – ɝ. ɂɪɤɭɬɫɤ, ɂɪɤɭɬɫɤɚɹ 

ɨɛɥɚɫɬɶ) ɨɛɨɣɞɟɬɫɹ ɜ 713658 ɪɭɛ. 

ȼ ɤɨɦɩɚɧɢɢ «ɗɧɟɪɝɨɩɪɨɦ» (ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ – ɝ. ɂɪɤɭɬɫɤ, ɂɪɤɭɬɫɤɚɹ 

ɨɛɥɚɫɬɶ) ɨɛɨɣɞɟɬɫɹ 1019337 ɪɭɛ[24].  

Ɋɚɫɫɱɢɬɚɟɦ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɧɚɫɨɫɧɨ-

ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʉɨɦɩɚɧɢɹ «Ƚɢɞɪɨɦɚɲɫɟɪɜɢɫ»: 

 

99682814,42+923988=100606802,42 ɪɭɛ. 

 

Ʉɨɦɩɚɧɢɹ «ɍɪɚɥȽɢɞɪɨɌɟɯ»: 

 

100759277,7+713658=101472885,7 ɪɭɛ. 
 

Ʉɨɦɩɚɧɢɹ «ɗɧɟɪɝɨɩɪɨɦ»: 

 

102046618,1+1019337=103065955,1 ɪɭɛ. 
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ȼ ɬɚɛɥɢɰɟ 9 ɩɪɨɜɟɞɟɦ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɧɚɫɨɫɧɨ-

ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

 

Ɍɚɛɥɢɰɚ 9 – ɐɟɧɵ ɧɚ ɧɚɫɨɫɵ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 

ɉɨɤɚɡɚɬɟɥɶ Ʉɨɦɩɚɧɢɹ 

«Ƚɢɞɪɨɦɚɲɫɟɪɜɢɫ» 

Ʉɨɦɩɚɧɢɹ 

«ɍɪɚɥȽɢɞɪɨɌɟɯ» 

Ʉɨɦɩɚɧɢɹ 

«ɗɧɟɪɝɨɩɪɨɦ» 

ɐɟɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 

ɇȾɋ, ɪɭɛ. 

99682814,42 100759277,7 102046618,1 

Ɍɪɚɧɫɩɨɪɬɧɵɟ 

ɪɚɫɯɨɞɵ ɫ ɇȾɋ, ɪɭɛ. 

923988 713658 1019337 

ɂɬɨɝɨ: 100606802,42 101472885,7 103065955,1 

 

 ɂɫɯɨɞɹ ɢɡ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɟɟ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ ɛɭɞɟɬ ɡɚɤɚɡ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭ 

ɤɨɦɩɚɧɢɢ «Ƚɢɞɪɨɦɚɲɫɟɪɜɢɫ». ɉɨɷɬɨɦɭ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɩɪɢɧɢɦɚɟɦ 

ɰɟɧɵ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. 

 

11.2 Ɋɚɫɱɟɬ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ 

 

ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɧɚɫɨɫɧɨɣ 

ɫɬɚɧɰɢɢ: 

 

ɨɛɴɟɤɬɚ ɈɋɊ,ɆɌɈȿɄȼ ɋ ɎɈɌ ɋȼ ɋɇɋɉ= + + + ,  (57) 

 

ɝɞɟ ɨɛɴɟɤɬɚȿɄȼ  – ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ; 

ɈɋɊ,ɆɌɈɋ  – ɫɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ;  

ɎɈɌ – ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɪɭɛ.; 

ɋȼ  – ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ, ɪɭɛ.; 

ɋɇɋɉ – ɜɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɪɭɛ. 
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11.3 ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ 

 

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɦɨɧɬɚɠ ɦɚɝɢɫɬɪɚɥɶɧɨɣ 

ɧɚɫɨɫɧɨɣ:  

 

ɇɐ ɆɁɇ ɄɊɋ ɋ ɋ= + , (58) 

 

ɝɞɟ ɆɁɇɋ – ɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɡɞɚɧɢɹ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ, (60937580 

ɪɭɛ.);[25] 

ɄɊɋ  – ɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ ɞɜɭɯɛɥɨɱɧɨɝɨ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 

25 ɬɨɧɧ, (159346 ɪɭɛ.).[25] 

ɐɟɧɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɦɨɧɬɚɠ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɜɡɹɬɵ ɫ ɷɥɟɤɬɪɨɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ [25]. 

ɇɐ 60937580 159346 61096926ɋ = + = ɪɭɛ. 

 

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ 

 

ɫ ɫ ɫ ɫ ɫ ɫɌɈ Ʉɇ ɌɄɄ ЭȾ ɄɊ ȼɍ= + + + + ,  (59) 

 

ɝɞɟ    ɫɄɇ  – ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɚ ɧɚɫɨɫɨɜ (4-ɯ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɚ ɇɆ 2500-

230 ɢ 2-ɯ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɨɜ ɇɉȼ 600-60); 

ɫɌɄɄ  – ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɚɫɨɫɨɜ (923988 ɪɭɛ.); 

ɫЭȾ  – ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɨɜ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɪɭɛ.; 

ɫɄɊ  – ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɨɜ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ, ɪɭɛ.; 

ɫȼɍ  – ɫɬɨɢɦɨɫɬɶ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, (214470 ɪɭɛ.). 

ɐɟɧɵ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ  

ɜɡɹɬɵ ɫ ɷɥɟɤɬɪɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ [26]. 

ȼɵɱɢɫɥɹɟɦ ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɚ ɧɚɫɨɫɨɜ: 
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ɋ ɫ ɫ4 2Ʉɇ Ɇɇ ɉɇ=  +  , (60) 

 

ɝɞɟ    ɫɆɇ  – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɚɫɨɫɚ, ɪɭɛ.; 

ɫɉɇ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɧɚɫɨɫɚ, ɪɭɛ. 

 

ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɧɚɫɨɫɚ ɦɚɪɤɢ ɇɉȼ 600-60 ɫɨɫɬɚɜɥɹɟɬ 

ɩɨɪɹɞɤɚ 1997297,29 ɪɭɛ.[21], ɫɬɨɢɦɨɫɬɶ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɚɫɨɫɚ ɦɚɪɤɢ ɇɆ 2500-

230 ɫɨɫɬɚɜɥɹɟɬ 23922054,96 ɪɭɛ.[21] 

 

ɋ 23922054,96 4 1997297,29 2 99682814,42Ʉɇ  = + = ɪɭɛ. 

 

ȼɵɱɢɫɥɢɦ ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɨɜ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ: 

 

ɫ Ɇ ɉ4 2ЭȾ ЭȾ ЭȾ=  +  , (61) 

 

ɝɞɟ     ɆЭȾ  – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɚɫɨɫɚ, ɪɭɛ.; 

ɉЭȾ  – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɞɥɹ ɩɨɞɩɨɪɧɨɝɨ ɧɚɫɨɫɚ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɚɫɨɫɚ ɦɚɪɤɢ 

4ȺɁɆ 2000/6000 ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 1710605 ɪɭɛ., ɫɬɨɢɦɨɫɬɶ  ɨɞɧɨɝɨ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɥɹ ɩɨɞɩɨɪɧɨɝɨ ɧɚɫɨɫɚ ɦɚɪɤɢ ȼȺɈȼ-5Ʉ-800-6 ɍɏɅ 

1ɫɨɫɬɚɜɥɹɟɬ 201355 ɪɭɛ.[27] 

 

ɫ 4 1710605 4 201356 7647844ЭȾ =  +  =  ɪɭɛ. 

 
ȼɵɱɢɫɥɢɦ ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɚ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ: 
 

ɫ 1 2ɄɊ ɄɊ ɄɊ= + , (62) 

 
ɝɞɟ   1ɄɊ  – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɨɞɧɨɛɚɥɨɱɧɨɝɨ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 

8 ɬ ɫ ɩɪɨɥɟɬɨɦ 6 ɦ, ɪɭɛ.; 
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2ɄɊ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɞɜɭɯɛɚɥɨɱɧɨɝɨ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 

20 ɬ, ɫ ɩɪɨɥɟɬɨɦ 9 ɦ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɨɞɧɨɛɚɥɨɱɧɨɝɨ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 8 ɬ 

ɫ ɩɪɨɥɟɬɨɦ 6 ɦ, 259100 ɪɭɛ., ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɞɜɭɯɛɚɥɨɱɧɨɝɨ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 20 ɬ, ɫ ɩɪɨɥɟɬɨɦ 9 ɦ, 378906 ɪɭɛ. 

 

ɫ 259100 378906 638006ɄɊ = + =  ɪɭɛ. 

 

ȼɵɱɢɫɥɹɟɦ ɨɛɳɭɸ ɫɬɨɢɦɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

 

99682814,42 923988 7647844 638006 214470 108183134,42ɫɌɈ = + + + + =  ɪɭɛ. 

 

ȼɵɱɢɫɥɢɦ ɫɦɟɬɧɭɸ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ: 

 

ɈɋɊ,ɆɌɈ ɇɐ ɫɋ ɋ ɌɈ= + ,  (63) 

 

ɈɋɊ,ɆɌɈ 61096926 108183134,42 169280060,42ɋ = + =  ɪɭɛ. 

 

Ɍɚɛɥɢɰɚ – 10 ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɦɨɧɬɚɠ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ 61096926 

ɋɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɚ ɧɚɫɨɫɨɜ 99682814,42 

ɋɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɨɜ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 7647844 

ɋɬɨɢɦɨɫɬɶ ɤɨɦɩɥɟɤɬɚ ɦɨɫɬɨɜɵɯ ɤɪɚɧɨɜ 638006 

Ɂɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɧɚɫɨɫɨɜ 923988 

ɋɬɨɢɦɨɫɬɶ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ 214470 

ɂɬɨɝɨ: 169280060,42 
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11.4 Ɂɚɬɪɚɬɵ ɫɪɟɞɫɬɜ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɚɫɱɟɬ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ 

 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɞɥɹ ɢɧɠɟɧɟɪɨɜ ɡɚ ɝɨɞ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ: 

 

ɂ 139933 4 12 6716784ɎɈɌ =   =  ɪɭɛ. 

 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɱɢɯ ɡɚ ɝɨɞ 

 

Ɋ 105300 8 12 10108800ɎɈɌ =   =  ɪɭɛ. 

 

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ: 

 

ɎɈɌ = 6716784+10108800=16825584 ɪɭɛ. 

 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ (ɎɈɌ) ɫɨɫɬɚɜɥɹɟɬ  16825584 ɪɭɛ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɨɫɫɢɣɫɤɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɛɨɬɨɞɚɬɟɥɶ ɨɛɹɡɚɧ 

ɩɪɨɢɡɜɨɞɢɬɶ ɫɨɰɢɚɥɶɧɵɟ ɜɵɩɥɚɬɵ, ɛɚɡɨɣ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɎɈɌ. 

ɋɬɚɜɤɚ ɞɥɹ ɪɚɫɱɟɬɚ ɧɚɥɨɝɚ ɫɨɫɬɚɜɥɹɟɬ 30 %, ɜ ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ:  

- 22 % – ɜ ɩɟɧɫɢɨɧɧɵɣ ɮɨɧɞ; 

- 2,9 % – ɜ ɮɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ; 

- 5,1 % – ɜ ɮɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ. 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ: 

 

30

100
ɋȼ ɎɈɌ=  , (64)  

 

ɝɞɟ ɎɈɌ  – ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɪɭɛ. 

 

ɋȼ=16825584⋅ 30
100

=5047675,2ɪɭɛ. 
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Ɋɚɫɫɱɢɬɚɟɦ ɜɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. 

ɋɬɚɜɤɚ ɜɡɧɨɫɚ ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ ɩɪɟɞɩɪɢɹɬɢɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 6 ɧɨɹɛɪɹ 

2011 ɝ. N 300-ɎɁ «Ɉɛ ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɨɰɢɚɥɶɧɨɦ ɫɬɪɚɯɨɜɚɧɢɢ ɨɬ ɧɟɫɱɚɫɬɧɵɯ 

ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ»,[28] ɫɬɚɜɤɚ ɜɡɧɨɫɚ 

0,9 %. 

 

0,9

100
ɋɇɋɉ ɎɈɌ=  , (65) 

 

ɋɇɋɉ=16825584⋅ 0,9
100

=151430,3 ɪɭɛ. 

 

Ɍɚɛɥɢɰɚ 11 – ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 169280060,42 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 16825584 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 5047675,2 

ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 
151430,3 

ɂɬɨɝɨ 192129440,82 

 

Ɋɚɫɫɱɢɬɚɟɦ ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ: 

 

169280060,42+16825584+5047675,2+151430,3=191304749,92ɪɭɛ.  
 

11.5 Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɥɢɧɟɣɧɵɦ ɦɟɬɨɞɨɦ, ɢɫɯɨɞɹ ɢɡ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɨɛɴɟɤɬɚ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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Ⱦɥɹ ɪɚɫɱɟɬɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɤ 

ɚɦɨɪɬɢɡɢɪɭɟɦɨɦɭ ɢɦɭɳɟɫɬɜɭ ɨɬɧɨɫɹɬɫɹ ɨɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ 

ɛɨɥɟɟ 12 ɦɟɫɹɰɟɜ ɢ ɫɬɨɢɦɨɫɬɶɸ ɛɨɥɟɟ 40 000 ɪɭɛ. ɉɨ ɨɫɬɚɥɶɧɵɦ ɨɫɧɨɜɧɵɦ 

ɫɪɟɞɫɬɜɚɦ ɚɦɨɪɬɢɡɚɰɢɹ ɧɟ ɧɚɱɢɫɥɹɟɬɫɹ, ɨɧɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɫɩɢɫɵɜɚɸɬɫɹ ɧɚ 

ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ 

ɡɚ ɝɨɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

/100Ɉɋ ААɈ ɋ ɇ=  , (66) 

 

ɝɞɟ    Ɉɋɋ  –  ɩɟɪɜɨɧɚɱɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɪɭɛ.; 

Ⱥɇ  – ɝɨɞɨɜɚɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, % . 

 

Ⱥɇ = 100/ɋɪɨɤ ɫɥɭɠɛɵ ɜ ɝɨɞɚɯ.    (67) 

  

Ⱦɚɧɧɵɟ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 12. 

 

Ɍɚɛɥɢɰɚ 12 – Ɋɚɫɱɟɬ ɝɨɞɨɜɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ 

ȼɢɞɵ ɨɫɧɨɜɧɵɯ 

ɫɪɟɞɫɬɜ 

Ʉɨɥ-

ɜɨ, 

ɲɬ 

ɋɬɨɢɦɨɫɬɶ 

ɟɞɢɧɢɰɵ, 

ɛɟɡ ɇȾɋ 

ɪɭɛ. 

ɋɪɨɤ 

ɷɤɫɩɥɭɚ- 

ɬɚɰɢɢ, ɥɟɬ  

Ƚɨɞɨɜɚɹ 

ɧɨɪɦɚ 

ɚɦɨɪɬɢɡɚɰɢɢ, 

% 

 

ɋɭɦɦɚ 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ 

ɨɬɱɢɫɥɟɧɢɣ, ɪɭɛ. 

ɐɟɧɬɪɨɛɟɠɧɵɣ  

ɦɚɝɢɫɬɪɚɥɶɧɵɣ 

ɧɚɫɨɫ ɇɆ 2500-80 

4 19935045,8 5 20 15948036,6 

ɉɨɞɩɨɪɧɵɣ ɧɚɫɨɫ 

ɇɉȼ 600-60 
2 1664414,41 5 20 665765,76 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5 

ȼɢɞɵ ɨɫɧɨɜɧɵɯ 

ɫɪɟɞɫɬɜ 

Ʉɨɥ-

ɜɨ, 

ɲɬ 

ɋɬɨɢɦɨɫɬɶ 

ɟɞɢɧɢɰɵ, 

ɛɟɡ ɇȾɋ 

ɪɭɛ. 

ɋɪɨɤ 

ɷɤɫɩɥɭɚ- 

ɬɚɰɢɢ, ɥɟɬ  

Ƚɨɞɨɜɚɹ 

ɧɨɪɦɚ 

ɚɦɨɪɬɢɡɚɰɢɢ, 

% 

ɋɭɦɦɚ 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ 

ɨɬɱɢɫɥɟɧɢɣ, ɪɭɛ. 

Ɏɢɥɶɬɪɵ ɋȾɀ-

700-1.6-1-2 ɧɚ 

ɩɪɢɟɦɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɟ 

ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ 

ɉɇȺ 

2 585776,27 10 10 117155,25 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

ɬɢɩɚ 4ȺɁɆ 

2000/6000 

4 1425504,24 7 14,3 815388,42 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 

ɬɢɩɚ ȼȺɈȼ-5Ʉ-

800-6 ɍɏɅ 1 

2 167796,61 7 14,3 47989,83 

ɉɪɢɬɨɱɧɨ-

ɜɵɬɹɠɧɚɹ 

ɭɫɬɚɧɨɜɤɚ ɬɢɩɚ 

SmartCoolDuo 700E 

1 181754,24 5 20 36350,85 

ɒɚɪɨɜɵɣ ɤɪɚɧ ɫ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ 

11ɫ67ɩ (ɄɁɒɋ) 

Ɋɭ40 ɞɥɹ Ⱦɭ200 

4 171893,22 5 20 137514,58 

ɒɚɪɨɜɵɣ ɤɪɚɧ ɫ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ 

11ɫ67ɩ (ɄɁɒɋ) 

Ɋɭ40 ɞɥɹ Ⱦɭ400 

28 1707905 5 20 9564268,47 

ɋɢɥɶɮɨɧɧɵɣ 

ɤɨɦɩɟɧɫɚɬɨɪ ɄɋɈ2 

400-10-160 

18 48392,37 5 20 174212,54 

ɂɬɨɝɨ  25888482,2   27506682,3 
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11.6 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

 

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɫɨɫɧɨɣ. 

ɂɪɤɭɬɫɤɚɹ ɨɛɥɚɫɬɶ ɩɪɢɪɚɜɧɟɧɚ ɤ ɪɚɣɨɧɚɦ ɤɪɚɣɧɟɝɨ ɫɟɜɟɪɚ, ɪɚɣɨɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɫɬɚɜɥɹɟɬ 1,3. ɉɨɷɬɨɦɭ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɡɚ ɦɟɫɹɰ ɫɨɫɬɨɢɬ ɢɡ 

ɨɤɥɚɞɚ, ɫɟɜɟɪɧɨɣ ɧɚɞɛɚɜɤɢ (80 %) ɢ ɪɚɣɨɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ (30 %).  ɋɜɟɞɟɦ 

ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 13.  

 

Ɍɚɛɥɢɰɚ 13 – Ɋɚɫɱɟɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɨɣ 

ɧɚɫɨɫɧɨɣ ɧɚ ɉȺɈ «Ɍɪɚɧɫɧɟɮɬɶ» 

Ʉɚɬɟɝɨɪɢɹ ɩɟɪɫɨɧɚɥɚ Ʉɨɥ-ɜɨ 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 
ɨɞɧɨɝɨ ɫɨɬɪɭɞɧɢɤɚ 
(ɦɟɫɹɱɧɚɹ) ɫ ɭɱɟɬɨɦ 
ɪɚɣɨɧɧɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ 
ɫɟɜɟɪɧɨɣ ɧɚɞɛɚɜɤɢ, ɪɭɛ.  

ɂɬɨɝɨ ɡɚ ɝɨɞ, ɪɭɛ. 

ɋɥɭɠɚɳɢɟ 4 139933 6716784 
Ɋɚɛɨɱɢɟ 8 105300 10108800 

ɂɬɨɝɨ - - 16825584 

 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɞɥɹ ɢɧɠɟɧɟɪɨɜ ɡɚ ɝɨɞ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ: 

 

ɂ 139933 4 12 6716784ɎɈɌ =   =  ɪɭɛ. 

 

Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɱɢɯ ɡɚ ɝɨɞ 

 

Ɋ 105300 8 12 10108800ɎɈɌ =   =  ɪɭɛ. 

 

11.7 Ɋɚɫɱɟɬ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ 

 

ɋɬɚɜɤɚ ɞɥɹ ɪɚɫɱɟɬɚ ɧɚɥɨɝɚ ɫɨɫɬɚɜɥɹɟɬ 30 %, ɜ ɤɨɬɨɪɵɟ ɜɯɨɞɹɬ: 

- 22 %  ɜ ɩɟɧɫɢɨɧɧɵɣ ɮɨɧɞ; 

- 2,9 %  ɜ ɮɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ; 
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- 5,1 %  ɜ ɮɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ. 

Ɋɚɫɫɱɢɬɚɟɦ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɩɨ ɮɨɪɦɭɥɟ:  

 

30

100
ɋȼ ɎɈɌ=  , (68) 

 

ɝɞɟ    ɎɈɌ  – ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɪɭɛ. 

 

30
16825584 5047675

100
ɋȼ =  =  ɪɭɛ. 

 

ɂɡ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɜ ɩɟɧɫɢɨɧɧɵɣ ɮɨɧɞ ɩɨɫɬɭɩɢɬ: 

 

ɉɎ
22

5047675 1110489
100

ɋȼ =  =  ɪɭɛ. 

 

ɂɡ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɜ ɮɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɩɨɫɬɭɩɢɬ: 

 

Ɏɋɋ
2,9

5047675 146383
100

ɋȼ =  =  ɪɭɛ. 

 

ɂɡ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɜ ɮɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ 

ɩɨɫɬɭɩɢɬ: 

 

ɎɈɆɋ
5,1

5047675 257431
100

ɋȼ =  =  ɪɭɛ. 
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Ɍɚɛɥɢɰɚ 14 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɩɨ ɜɧɟɛɸɞɠɟɬɧɵɦ ɮɨɧɞɚɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɚɬɶɢ ɋɭɦɦɚ, ɪɭɛ. 

ɉɟɧɫɢɨɧɧɵɣ ɮɨɧɞ 1110489 

Ɏɨɧɞ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ 146383 

Ɏɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ 

ɫɬɪɚɯɨɜɚɧɢɹ 

257431 

ɂɬɨɝɨ 1514303 

 

11.8 Ɋɚɫɱɟɬ ɜɡɧɨɫɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 

 

ɋɬɚɜɤɚ ɜɡɧɨɫɚ ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ ɩɪɟɞɩɪɢɹɬɢɹ.  

ȼɢɞ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ – ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ 

ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɨɬ 6 ɧɨɹɛɪɹ 2011 ɝ. N 300-ɎɁ «Ɉɛ ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɨɰɢɚɥɶɧɨɦ 

ɫɬɪɚɯɨɜɚɧɢɢ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ», ɫɬɚɜɤɚ ɜɡɧɨɫɚ 0,2 % [28]. 

 

0,2

100
ɋɇɉɋ ɎɈɌ=  , (69) 

 

ɝɞɟ    ɎɈɌ  – ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ, ɪɭɛ. 

 

0,2
16825584 33651

100
ɋɇɉɋ =  =  ɪɭɛ. 

 

11.10 Ɋɚɫɱɟɬ ɩɥɚɬɵ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

 

ɉɥɚɬɚ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ɷ/ɷ ɷ/ɷɉ Ɍ Q=  , (70) 

 

ɝɞɟ    ɷ/ɷɌ  – ɬɚɪɢɮ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./ɤȼɬ∙ɱ; 

Q  – ɫɪɟɞɧɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɝɨɞ. 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ–ɨɞɧɨɫɬɚɜɨɱɧɵɣ, ɩɪɢɧɢɦɚɟɦ 1512,84 

ɪɭɛ./Ɇȼɬ·ɱ.[29]  

ɇɚɢɛɨɥɟɟ ɷɧɟɪɝɨɡɚɬɪɚɬɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɩɨɞɩɨɪɧɵɯ ɧɚɫɨɫɧɵɯ ɚɝɪɟɝɚɬɨɜ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɩɨɫɬɨɹɧɧɨ ɜ ɪɚɛɨɬɟ ɛɭɞɭɬ ɧɚɯɨɞɢɬɫɹ 3 ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɚɫɨɫɧɵɯ 

ɚɝɪɟɝɚɬɚ ɢ 1 ɩɨɞɩɨɪɧɵɣ ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ (ɩɨ ɨɞɧɨɦɭ ɧɚɯɨɞɹɬɫɹ ɜ ɪɟɡɟɪɜɟ).  

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɮɨɪɦɭɥɟ: 

 

Q ɄЧȽ Ɋ Ʉȿ=   , (71) 

 

ɝɞɟ    ɄЧȽ  – ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɜ ɝɨɞ, (8400 ɱ.);   

Ɋ  – ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

Ʉȿ  – ɤɨɥɢɱɟɫɬɜɨ ɟɞɢɧɢɰ, ɲɬ. 

Ⱦɥɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɬɢɩɚ 4ȺɁɆ 2000/6000: 

 

8400 2000 3 50400Q =   =  Ɇȼɬ. 

 

Ⱦɥɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɬɢɩɚ ȼȺɈȼ-5Ʉ-800-6 ɍɏɅ 1: 

 

8400 800 3 6720Q =   = Ɇȼɬ. 
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Ɍɚɛɥɢɰɚ 15 – Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟɦ ɧɚɫɨɫɧɨɣ 

ɫɬɚɧɰɢɢ ɡɚ ɝɨɞ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɹ 

Ʉɨɥ-ɜɨ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ ɨɞɧɨɣ 
ɟɞɢɧɢɰɟɣ, ɤȼɬ 

Ɉɛɳɟɟ ɩɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ 

ɉɥɚɬɚ, ɪɭɛ. 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
ɬɢɩɚ 4ȺɁɆ 
2000/6000 

3 2000 50400 76247136 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 
ɬɢɩɚ ȼȺɈȼ-5Ʉ-
800-6 ɍɏɅ 1 

1 800 6720 10166284,8 

ɂɬɨɝɨ:    86413420,8 
 

11.11 Ɋɚɫɱɟɬ ɩɪɨɱɢɯ ɪɚɫɯɨɞɨɜ ɢ ɡɚɬɪɚɬ 

 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ ɩɨɪɹɞɤɚ 10 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ 

 

10

100ɉɊɋ ɎɈɌ=  , (72) 

 

ɝɞɟ    ɎɈɌ  – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (69). 

 

10
16825584 1682558,4

100ɉɊɋ =  =  ɪɭɛ. 

 

ȼɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 16. 

 

Ɍɚɛɥɢɰɚ 16 – Ɂɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ ɡɚ 1 ɝɨɞ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɚɬɪɚɬ ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 27506682,3 
Ɉɩɥɚɬɚ ɬɪɭɞɚ 16825584 
ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 5047675 
ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 

33651 

ɉɥɚɬɚ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 86413420,8 
ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ ɢ ɡɚɬɪɚɬɵ 1682558,4 
ɂɬɨɝɨ 137509571,5 
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ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɟɞɢɧɨɜɪɟɦɟɧɧɵɣ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɦɨɧɬɚɠ ɧɚɫɨɫɧɨɣ 

ɫɬɚɧɰɢɢ, ɚ ɬɚɤ ɠɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɡɚ ɨɞɢɧ ɝɨɞ ɪɚɛɨɬɵ ɧɚɫɨɫɧɨɣ 

ɫɬɚɧɰɢɢ. ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 192129440,82 ɪɭɛ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɥɹɸɬ 287572950,7 ɪɭɛ. Ɍɚɤ ɠɟ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɤɚɱɟɫɬɜɟ ɩɨɫɬɚɜɳɢɤɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɤɨɦɩɚɧɢɹ ȺɈ «Ƚɢɞɪɨɦɚɲɫɟɪɜɢɫ» 
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ɁȺɄɅɘЧȿɇɂȿ 

 

ɉɨ ɢɬɨɝɭ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɜɵɩɨɥɧɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ ɫ ɭɡɥɨɦ ɧɚɥɢɜɚ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ 

ɰɢɫɬɟɪɧɵ.  

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɩɟɪɟɤɚɱɤɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚ, ɬɚɤɠɟ ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɩɨ ɩɨɞɛɨɪɭ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɨɛɴɟɦɚ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɢ ɟɝɨ 

ɤɨɦɩɨɧɨɜɤɚ, ɢ, ɟɫɬɟɫɬɜɟɧɧɨ, ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɡɥɚ ɧɚɥɢɜɚ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɦ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜ 12 ɦɥɧ. 

ɬ/ɝɨɞ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɭɱɚɫɬɤɟ ɞɥɢɧɨɣ 450 ɤɦ ɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ 

ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɞɜɭɦɹ ɩɨɞɩɨɪɧɵɦɢ ɧɚɫɨɫɚɦɢ ɇɉȼ 600-60 (ɜ ɬɨɦ 

ɱɢɫɥɟ ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ) ɢ ɱɟɬɵɪɶɦɹ  ɦɚɝɢɫɬɪɚɥɶɧɵɦɢ ɇɆ 2500-230 (ɜ ɬɨɦ ɱɢɫɥɟ 

ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ). ɇɟɨɛɯɨɞɢɦɚɹ ɟɦɤɨɫɬɶ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ 80 ɬɵɫ. ɦ3. 

Ʉɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɡɟɪɜɭɚɪɨɜ, ɞɥɹ ɬɪɟɛɭɟɦɨɣ ɟɦɤɨɫɬɢ 80 ɬɵɫ. ɦ3: 6 

Ɋȼɋ, ɢɡ ɧɢɯ 3 Ɋȼɋɉ-20000 , 2 Ɋȼɋ-5000 ɢ 1 Ɋȼɋ-10000. Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ 27497,9 Ɇȼɬ·ɱ/ɝɨɞ,  

Ɍɚɤɠɟ, ɩɨɦɢɦɨ ɜɫɟɝɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ, ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɢ ɟɝɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. 

ȼ ɯɨɞɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɟɞɢɧɨɜɪɟɦɟɧɧɵɯ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, ɚ ɬɚɤ ɠɟ ɩɪɨɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɬɪɟɯ 

ɪɚɡɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ, 

ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɫɨɫɬɚɜɥɹɬɶ 192129440,82 ɪɭɛ., Ⱥ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 287572950,7 ɪɭɛ.  

ȼ ɯɨɞɟ ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ 

ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ, ɬɚɤɠɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɫɢɫɬɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 

ɫɢɬɭɚɰɢɹɯ, ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɭɫɥɨɜɢɣ ɬɪɭɞɚ. ɂ, ɫɚɦɨɟ ɝɥɚɜɧɨɟ, ɛɵɥɢ 

ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ɇɉɉɋ – ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɟɪɟɤɚɱɢɜɚɸɳɚɹ ɫɬɚɧɰɢɹ  

Ɇɇ – ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɧɚɫɨɫɧɚɹ  

Ʌɑ – ɥɢɧɟɣɧɚɹ ɱɚɫɬɶ 

ɆɌ – ɦɚɝɢɫɬɚɪɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ 

ɍɉɋ – ɭɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɫɬɚɧɰɢɢ 

ɎȽɍ – ɮɢɥɶɬɪ-ɝɪɡɟɭɥɨɜɢɬɟɥɶ 

Ɋȼɋ – ɪɟɡɟɪɜɭɚɪ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ  

ɉɇ – ɩɨɞɩɨɪɧɚɹ ɧɚɫɨɫɧɚɹ  

ɇȺ – ɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ  

ɋɋȼȾ – ɫɢɫɬɟɦɚ ɫɝɥɚɠɢɜɚɧɢɹ ɜɨɥɧ ɞɚɜɥɟɧɢɹ 

ȻɊȾ – ɛɥɨɤ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 

 

1 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ȺɁɋ ɢ ɧɟɮɬɟɛɚɡ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 

ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɜɭɡɨɜ (ɛɚɤɚɥɚɜɪɨɜ), ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 

«ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ» : ɜ 2-ɯ ɱ. / 

ɘ. ɇ. Ȼɟɡɛɨɪɨɞɨɜ [ɢ ɞɪ.] ; ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, ɂɧ-ɬ ɧɟɮɬɢ ɢ ɝɚɡɚ. ɑ. 2 : 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɯɪɚɧɟɧɢɹ, ɩɪɢɟɦɚ ɢ ɜɵɞɚɱɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɧɟɮɬɟɛɚɡɚɯ ɢ 

ȺɁɋ. – 2015 

2 ɊȾ 153-39.4-113 – 01 ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ. ‒ Ɇɨɫɤɜɚ : ɈȺɈ «ȺɄ «Ɍɪɚɧɫɧɟɮɬɶ», 2002 ɝ. – 

44 ɫ. 

3 ɊȾ-75.180.00-ɄɌɇ-198 – 09 ɍɧɢɮɢɰɢɪɨɜɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɪɚɫɱɟɬɵ ɨɛɴɟɤɬɨɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɨɜ. – 

ȼɜɟɞ. 16.09.2009. – Ɇɨɫɤɜɚ: ɈȺɈ «ȺɄ «Ɍɪɚɧɫɧɟɮɬɶ», 2009. – 204 ɫ. 

4 ɋɨɨɪɭɠɟɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɚɫɨɫɧɵɯ ɢ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɫɬɚɧɰɢɣ : 

ɭɱɟɛ.ɩɨɫɨɛɢɟ / Ɉ. ɇ. ɉɟɬɪɨɜ, Ⱥ. ɇ. ɋɨɤɨɥɶɧɢɤɨɜ, Ⱦ. ȼ. Ⱥɝɪɨɜɢɱɟɧɤɨ, ȼ. ɂ. 

ȼɟɪɟɳɚɝɢɧ. – Ʉɪɚɫɧɨɹɪɫɤ :ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2018. – 192 ɫ. 

5 Ɍɢɩɨɜɵɟ ɪɚɫɱɟɬɵ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɟɛɚɡ ɢ 

ɧɟɮɬɟɩɪɨɜɨɞɨɜ: ɭɱɟɛ.ɩɨɫɨɛɢɟ / ɉ. ɂ. Ɍɭɝɭɧɨɜ, ȼ. Ɏ. ɇɨɜɨɫɟɥɨɜ, Ⱥ. Ⱥ. Ʉɨɪɲɚɤ, 

Ⱥ. Ɇ. ɒɚɦɦɚɡɨɜ. – ɍɮɚ : ɈɈɈ «Ⱦɢɡɚɣɧ-ɉɨɥɢɝɪɚɮɋɟɪɜɢɫ», 2002. – 658 ɫ. 

6 ȼɇɌɉ 5 – 95 ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ 

ɨɛɟɫɩɟɱɟɧɢɸ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ (ɧɟɮɬɟɛɚɡ). ȼɡɚɦɟɧ «ɇɨɪɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɬɟɯɧɢɤɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɤɥɚɞɨɜ ɧɟɮɬɢ ɢ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ (ɧɟɮɬɟɛɚɡ)», 1972 ɝ. ȼɜɟɞ. 01.05.95. – ȼɨɥɝɨɝɪɚɞ. – 59 ɫ. 

7 ȽɈɋɌ 20295 – 85 Ɍɪɭɛɵ ɫɜɚɪɧɵɟ ɫɬɚɥɶɧɵɟ ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. ȼɡɚɦɟɧ ȽɈɋɌ 20295-74. ȼɜɟɞ. 

01.01.87. – Ɇ.: Ƚɨɫɫɬɚɧɞɚɪɬ ɋɋɋɊ, 1987. – 13 ɫ. 

8 ɊȾ-75.180.00-ɄɌɇ-057 – 12 ɇɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɡɥɨɜ ɩɭɫɤɚ, 

ɩɪɨɩɭɫɤɚ ɢ ɩɪɢɟɦɚ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 
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ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɨɜ.‒ Ɇɨɫɤɜɚ : ɈȺɈ «ȺɄ «Ɍɪɚɧɫɧɟɮɬɶ», 

2012 ɝ. – 45 ɫ. 

9 ɌɉɊ-75.180.00-ɄɌɇ-057 – 15 Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞɧɵɣ  

ɬɪɚɧɫɩɨɪɬ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɇɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɢɟ ɫɬɚɧɰɢɢ. Ɍɢɩɨɜɵɟ 

ɩɪɨɟɤɬɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ. – Ɇɨɫɤɜɚ: ɈȺɈ «ȺɄ «Ɍɪɚɧɫɧɟɮɬɶ», 2015. – 

156 ɫ. 

10 ȺɈ «Ɍɪɚɧɫɧɟɮɬɶ – Ɂɚɩɚɞɧɚɹ ɋɢɛɢɪɶ»: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɟ 

ɢɡɞɚɧɢɟ / Ⱦ.ɋ. ɋɧɢɝɟɪɟɜ, ȼ.ȼ. Ɍɨɤɚɪɟɜ, Ɇ.Ɉ. Ɇɵɡɧɢɤɨɜ, Ⱦ.ɋ. ɉɚɪɤɢɧɚ. : ȺɈ 

«Ɍɪɚɧɫɧɟɮɬɶ – Ɂɚɩɚɞɧɚɹ ɋɢɛɢɪɶ». – 4-ɟ ɢɡɞ., ɞɨɩ. – Ɉɦɫɤ: ɂɡɞ-ɜɨ ɈɦȽɌɍ, 

2016. – 79 ɫ. 

11 ɈɊ-13.060.30-ɄɌɇ-263 – 09 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɫɬɨɱɧɵɯ ɜɨɞ ɧɚ ɨɛɴɟɤɬɚɯ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ. – Ɇɨɫɤɜɚ: ɈȺɈ «ȺɄ «Ɍɪɚɧɫɧɟɮɬɶ», 2011. – 

25 ɫ. 

12 ɊȾ-91.020.00-ɄɌɇ-076 – 07 ɇɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɦɨɥɧɢɟɡɚɳɢɬɵɨɛɴɟɤɬɨɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɤɨɦɦɭɧɢɤɚɰɢɣ 

ɨɪɝɚɧɢɡɚɰɢɣ ɫɢɫɬɟɦɵ «Ɍɪɚɧɫɧɟɮɬɶ». – Ⱥɤɬ. 17.06.2011. – Ɇɨɫɤɜɚ: ɈȺɈ «ȺɄ 

«Ɍɪɚɧɫɧɟɮɬɶ», 2007. – 48 ɫ. 

13 Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ :ɮɟɞɟɪ. 

ɡɚɤɨɧ Ɋɨɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 22.07.2008 ɝ. № 123-ɎɁ // Ɇɚɬɟɪɢɚɥ ɩɨɞɝɨɬɨɜɥɟɧ 

ɫɩɟɰɢɚɥɢɫɬɚɦɢ «Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ». – 2008. – 22 ɢɸɥ. 

14 ɈɌɌ-29.020.00-ɄɌɇ-076 – 15 Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞɧɵɣ 

ɬɪɚɧɫɩɨɪɬ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɓɢɬɵ ɫɬɚɧɰɢɣ ɭɩɪɚɜɥɟɧɢɹ. Ɉɛɳɢɟ 

ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. – Ɇɨɫɤɜɚ: ɉȺɈ «Ɍɪɚɧɫɧɟɮɬɶ», 2018. – 55 ɫ. 

15 ɊȾ-29.240.00-ɄɌɇ-163 – 16Ɇɚɝɢɫɬɪɚɥɶɧɵɣɬɪɭɛɨɩɪɨɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ 

ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. ɗɤɫɩɥɭɚɬɚɰɢɹ ɜɞɨɥɶɬɪɚɫɫɨɜɵɯ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ ɫɪɟɞɫɬɜ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɣ ɡɚɳɢɬɵ. Ɍɪɟɛɨɜɚɧɢɹ ɤ 

ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬ. – Ɇɨɫɤɜɚ: ɉȺɈ «Ɍɪɚɧɫɧɟɮɬɶ», 2016. – 71 ɫ. 
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16 ɊȾ-91.140.50-ɄɌɇ-043 – 11 Ɇɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɜ ɬɪɭɛɨɩɪɨɜɨɞɧɨɦ ɬɪɚɧɫɩɨɪɬɟ ɧɟɮɬɢ. – Ɇɨɫɤɜɚ: ɈȺɈ «ȺɄ «Ɍɪɚɧɫɧɟɮɬɶ», 

2011. – 21 ɫ. 

17 ɊȾ-35.240.50-ɄɌɇ-109 – 13 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɢ ɬɟɥɟɦɟɯɚɧɢɡɚɰɢɹ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɥɨɳɚɞɨɱɧɵɯ ɢ ɥɢɧɟɣɧɵɯ ɨɛɴɟɤɬɨɜ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɨɜ. Ɉɫɧɨɜɧɵɟ 

ɩɨɥɨɠɟɧɢɹ. – Ɇɨɫɤɜɚ: ɈȺɈ «ȺɄ «Ɍɪɚɧɫɧɟɮɬɶ», 2013. – 356 ɫ. 

18 ȽɈɋɌ 12.0.003 – 2015 ɋɋȻɌ. Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ.–ɉɟɪɦɶ: ɈɈɈ «ɗɤɨɠɢɥɫɟɪɜɢɫ», 2017. – 19 ɫ. 

19 ȽɈɋɌ Ɋ 50458 – 92. ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɧɚɥɢɜɚ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ ɦɟɬɨɞɵ 

ɢɫɩɵɬɚɧɢɣ. – Ɇɨɫɤɜɚ: Ƚɨɫɫɬɚɧɞɚɪɬ Ɋɨɫɫɢɢ, 1994. – 9 ɫ. 

20 ɌɈɂ Ɋ-112-02 – 93 Ɍɢɩɨɜɚɹ ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɫɥɢɜɟ-

ɧɚɥɢɜɟ ɜɹɡɤɢɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. – Ɇɨɫɤɜɚ: Ɋɚɡɥɢɱɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 

ɢɫɬɨɱɧɢɤɢ, 1993. –6 ɫ. 

21 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ȺɈ ɌɄ «Ƚɢɞɪɨɦɚɲɫɟɪɮɢɫ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 

ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɤɚɬɚɥɨɝ ɧɚɫɨɫɧɨ-ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://www.hms.ru/ 

22 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɈɈɈ ɌɄ «ɍɪɚɥȽɢɞɪɨɌɟɯ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 

ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɤɚɬɚɥɨɝ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://www.ɭɪɚɥɝɢɞɪɨɬɟɯ.ɪɮ 

23 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɁȺɈ «ɗɧɟɪɝɨɩɪɨɦ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɛɚɡɚ 

ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɤɚɬɚɥɨɝ ɧɚɫɨɫɨɜ, ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. 

– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.ɭɪɚɥɝɢɞɪɨɬɟɯ.ɪɮ 

24 ɋɚɣɬ ɤɨɦɩɚɧɢɢ «Ⱦɟɥɨɜɵɟ ɥɢɧɢɢ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɤɚɥɶɤɭɥɹɬɨɪ 

ɝɪɭɡɨɩɟɪɟɜɨɡɨɤ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://m.dellin.ru/requests/ 

25 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ «ɇɨɜɨɫɬɪɨɣ ɊȻɄ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɚɣɬ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://novostroy-rbk.ru/ɨ-ɤɨɦɩɚɧɢɢ-

ɧɨɜɨɫɬɪɨɣ-ɪɛɤ. 

http://www.hms.ru/
https://www.уралгидротех.рф/
https://www.уралгидротех.рф/
https://m.dellin.ru/requests/
http://novostroy-rbk.ru/о-компании-новострой-рбк
http://novostroy-rbk.ru/о-компании-новострой-рбк
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26 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ «SmartCool» » [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɛɚɡɚ ɞɚɧɧɵɯ 

ɫɨɞɟɪɠɢɬ ɤɚɬɚɥɨɝ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://smartcool.ru. 

27 Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ «ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ-ɇɄ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 

ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɞɟɪɠɢɬ ɤɚɬɚɥɨɝ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: http://el-dvigatel.ru. 

28 Ɉɛ ɨɛɹɡɚɬɟɥɶɧɨɦ ɫɨɰɢɚɥɶɧɨɦ ɫɬɪɚɯɨɜɚɧɢɢ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] :ɮɟɞɟɪ. 

ɡɚɤɨɧ ɨɬ 6.11.2011. № 300-ɎɁ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 

«Ʉɨɧɫɭɥɶɬɚɧɬɉɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 

29 ɋɚɣɬ ɤɨɦɩɚɧɢɢ «ɂɪɤɭɬɫɤɗɧɟɪɝɨɋɛɵɬ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://sbyt.irkutskenergo.ru/qa/6682.html 

 

 

http://smartcool.ru/
http://el-dvigatel.ru/
http://www.consultant.ru/
https://sbyt.irkutskenergo.ru/qa/6682.html


Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ 

 

Ʉɚɮɟɞɪɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ 

 

ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 

___________/Ⱥ.ɇ. ɋɨɤɨɥɶɧɢɤɨɜ 

«23» ɢɸɧɹ 2020 ɝ.             
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɥɢɜɚ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ 

ɰɢɫɬɟɪɧɵ 
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ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ                                                                         Ɉ.ɇ. ɉɟɬɪɨɜ 

  



ɊЕФЕɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

ɧɚɥɢɜɚ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ» ɫɨɞɟɪɠɢɬ 83 

ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 29 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɇɉɉɋ, ɇȺɉɈɊ, Ɇɇɉ, ɇȺɋɈɋ, ɊȺɋɏɈȾ, ɋɌȺɇɐɂə ɇȺɅɂȼȺ, 

ɇȺɋɈɋɇɕɃ ɐȿɏ, ɈɉȿɊȺɌɈɊɇȺə, ɇȺɋɈɋɇɕɃ ȺȽɊȿȽȺɌ, 

ɊȿɁȿɊȼɍȺɊɇɕɃ ɉȺɊɄ. 

Ɉɛɴeɤɬ ȼɄɊ – ɧɟɮɬɟɩɪɨɞɭɤɬɨɩɟɪɟɤaɱɢɜɚɸɳɚɹ ɫɬaɧɰɢɹ ɫ ɭɡɥoɦ ɧaɥɢɜɚ ɜ 

ɠeɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬeɪɧɵ. 

ɐɟɥɶ ȼɄɊ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɧɚɥɢɜɚ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ. 

Ɂɚɞɚɱɢ ȼɄɊ. 

1. ɉɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɧɚɥɢɜɚ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ 

2. ɉɨɞɨɛɪɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɬɚɧɰɢɢ ɧɚɥɢɜɚ 

2. ɉɪɟɞɫɬɚɜɢɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɩɟɪɟɤɚɱɢɜɚɸɳɟɣ ɫɬɚɧɰɢɢ ɫ ɭɡɥɨɦ 

ɧɚɥɢɜɚ ɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɰɢɫɬɟɪɧɵ 

 


