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ȺɇɇɈɌȺЦɂə 

 

Кɭɞɪɹɲɨɜ Ɍ.ȿ. Ɍɪɨɥɥɟɣɛɭɫ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ. - 

Ɇɢɚɫɫ: ɘɍɪȽɍ, 2019. Рɚɫɱёɬɧɨ-

ɩɨɹɫɧɢɬɟɥɶɧɚɹ ɡɚɩɢɫɤɚ 115 ɫ., 

ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɢɣ ɫɩɢɫɨɤ – 28 

ɧɚɢɦɟɧɨɜɚɧɢɣ; ɝɪɚɮɢɱɟɫɤɚɹ ɱɚɫɬɶ 12 

ɥɢɫɬɨɜ ɮ. Ⱥ1. 

 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɦɨɞɟɪɧɢɡɚɰɢɹ ɬɪɨɥɥɟɣɛɭɫɚ Ɂɢɍ-

682 ɫ ɭɫɬɚɧɨɜɤɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɝɨ 

ɬɪɨɥɥɟɣɛɭɫɚ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɤɨɧɬɚɤɬɧɨɣ 

ɫɟɬɢ. Ȼɵɥ ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɜɵɩɭɫɤɚɟɦɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɥɟɤɬɪɨɛɭɫɨɜ ɫ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ. Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ ɛɵɥɚ ɜɵɛɪɚɧɵ 

ɧɨɜɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ 

ɛɚɬɚɪɟɢ, ɚ ɬɚɤ ɠɟ ɩɪɨɜɟɞёɧ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ 

ɬɪɨɥɥɟɣɛɭɫɚ. ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɬɟɯɩɪɨɰɟɫɫɚ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɢ, ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɪɟɠɢɦɵ ɢ ɩɚɪɚɦɟɬɪɵ ɨɩɟɪɚɰɢɢ. ȼ 

ɪɚɡɞɟɥɚɯ ȻɀȾ ɢ ɝɪɚɠɞɚɧɫɤɚɹ ɨɛɨɪɨɧɚ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞёɧ ɪɚɫɱёɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ ɜɧɟɞɪɟɧɢɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɚ ɬɚɤ ɠɟ ɨɩɪɟɞɟɥёɧ ɫɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ. 
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ȼȼȿȾȿɇɂȿ 

 

Ƚɨɪɨɞɫɤɨɣ ɩɚɫɫɚɠɢɪɫɤɢɣ ɬɪɚɧɫɩɨɪɬ ɜɨ ɜɫɟ ɜɪɟɦɟɧɚ ɢɝɪɚɥ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 

ɠɢɡɧɢ ɝɨɪɨɞɨɜ. ɋɟɝɨɞɧɹ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɥɸɛɨɝɨ ɝɨɪɨɞɚ ɧɟɦɵɫɥɢɦɨ ɛɟɡ 

ɦɨɳɧɨɣ ɫɢɫɬɟɦɵ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

ɉɟɪɜɵɣ ɬɪɨɥɥɟɣɛɭɫ ɛɵɥ ɡɚɩɭɳɟɧ ɜ ɩɪɟɞɦɟɫɬɶɟ Ȼɟɪɥɢɧɚ ȼɟɪɧɟɪɨɦ ɮɨɧ 

ɋɢɦɟɧɫɨɦ 29 ɚɩɪɟɥɹ 1882 ɝɨɞɚ, ɚ ɜ Ɋɨɫɫɢɢ ɩɟɪɜɵɣ ɩɪɨɛɧɵɣ ɬɪɨɥɥɟɣɛɭɫ ɛɵɥ 

ɢɫɩɵɬɚɧ 13 ɚɩɪɟɥɹ 1902 ɝɨɞɚ ɜ ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɟ, ɚ ɪɟɝɭɥɹɪɧɨɟ ɞɜɢɠɟɧɢɟ 

ɨɬɤɪɵɥɨɫɶ 15 ɧɨɹɛɪɹ 1933 ɝɨɞɚ ɜ ɝ. Ɇɨɫɤɜɚ, ɝɞɟ ɞɨ 2017 ɝɨɞɚ ɛɵɥɚ ɤɪɭɩɧɟɣɲɚɹ 

ɬɪɨɥɥɟɣɛɭɫɧɚɹ ɟɫɬɶ ɜ ɦɢɪɟ. ɉɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 2019 ɝɨɞ ɜ ɦɢɪɟ ɫɜɵɲɟ 300 

ɝɨɪɨɞɨɜ ɢɦɟɸɬ ɬɪɨɥɥɟɣɛɭɫɧɵɟ ɫɢɫɬɟɦɵ, ɨɞɧɚɤɨ ɧɚɢɛɨɥɶɲɟɟ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɜ 

Ɋɨɫɫɢɢ — 85 ɝɨɪɨɞɨɜ ɢɦɟɸɬ ɬɪɨɥɥɟɣɛɭɫɧɵɣ ɬɪɚɧɫɩɨɪɬ, ɜ ɤɨɬɨɪɵɯ 

ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɛɨɥɟɟ 10,8 ɬɵɫɹɱ ɟɞɢɧɢɰ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɬɪɨɥɥɟɣɛɭɫɨɜ, ɩɨ ɩɪɢɱɢɧɟ ɤɨɬɨɪɨɝɨ ɜɨ ɦɧɨɝɢɯ ɝɨɪɨɞɚɯ 

ɨɬɤɚɡɚɥɢɫɶ ɨɬ ɷɬɨɝɨ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ, ɚ ɬɚɤ ɠɟ ɧɢɡɤɚɹ 

ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɞɚɧɧɨɝɨ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ, ɜɫɥɟɞɫɬɜɢɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɨɛɴɟɡɞɚ 

ɩɪɟɩɹɬɫɬɜɢɣ, ɩɪɟɜɵɲɚɸɳɢɯ ɩɪɟɞɟɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɬɪɨɥɥɟɣɛɭɫɚ ɨɬ ɫɟɬɢ, 

ɹɜɥɹɸɳɟɟɫɹ ɨɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɜɢɞɚ ɬɪɚɧɫɩɨɪɬɚ. Ɉɧ ɭɫɬɪɚɧɹɟɬɫɹ 

ɡɚɩɭɫɤɨɦ ɬɪɨɥɥɟɣɛɭɫɨɜ ɫ ɭɜɟɥɢɱɟɧɧɵɦ ɚɜɬɨɧɨɦɧɵɦ ɯɨɞɨɦ, ɧɚɡɵɜɚɟɦɵɟ ɢɡ-ɡɚ 

ɦɚɪɤɟɬɢɧɝɨɜɵɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɤɚɤ ɷɥɟɤɬɪɨɛɭɫɵ ɫ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ. 

ȼ ɞɚɧɧɨɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɩɪɟɞɥɨɠɟɧ ɩɪɨɟɤɬ ɬɪɨɥɥɟɣɛɭɫɚ ɫ 

ɭɜɟɥɢɱɟɧɧɵɦ ɚɜɬɨɧɨɦɧɵɦ ɯɨɞɨɦ ɧɚ ɛɚɡɟ ɬɪɨɥɥɟɣɛɭɫɚ ɦɨɞɟɥɢ Ɂɢɍ-682 ɫ 

ɭɫɬɚɧɨɜɤɨɣ ɬɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ. ɍɫɬɚɧɨɜɤɚ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɢɬ 

ɫɨɤɪɚɬɢɬɶ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɪɨɥɥɟɣɛɭɫɚ, ɚ ɧɚɥɢɱɢɟ ɫɢɫɬɟɦɵ 

ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɩɨɡɜɨɥɢɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɝɨ ɧɚ ɦɚɪɲɪɭɬɚɯ, ɧɟ ɢɦɟɸɳɢɯ 

ɜɨɡɞɭɲɧɨɣ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ. 
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1 ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɈȿ ɈȻɈɋɇɈȼȺɇɂȿ 

 

1.1 ɗɥɟɤɬɪɨɛɭɫɵ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ 

 

ɗɥɟɤɬɪoɛɭɫ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩoɞɡɚɪɹɞɤɨɣ ɢɥɢ ɬɪoɥɥɟɣɛɭɫ ɫ ɭɜɟɥɢɱɟɧɧɵɦ 

ɚɜɬɨɧoɦɧɵɦ ɯɨɞɨɦ (ɬɟɯɧɨɥɨɝɢɹ IMC, ɨɬ ɚɧɝɥ. «in-mɨtiɨn charging») —

 ɛɟɡɪɟɥɶɫɨɜoɟ ɦɟɯɚɧɢɱɟɫɤoɟ ɬɪɚɧɫɩoɪɬɧɨɟ ɫɪɟɞɫɬɜo, ɩɪɟɞɧɚɡɧɚɱɟɧɧoɟ ɞɥɹ 

ɩɟɪɟɜoɡɤɢ 7 ɢ ɛɨɥɟɟ ɩɚɫɫɚɠɢɪɨɜ, ɞɜɢɠɢɦɨɟ ɫ ɩɨɦɨɳɶɸ 

ɬɹɝɨɜɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ, ɩɢɬɚɟɦɨɝɨ ɥɢɛɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɬɪɨɥɥɟɣɛɭɫɧɨɣ 

ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ (ɞɜɢɠɟɧɢɟ ɜ ɪɟɠɢɦɟ ɬɪɨɥɥɟɣɛɭɫɚ), ɥɢɛɨ ɨɬ ɚɜɬɨɧɨɦɧɨɝɨ 

ɧɚɤɨɩɢɬɟɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɚɤɤɭɦɭɥɹɬɨɪɚ), ɡɚɪɹɠɚɟɦɨɝɨ ɜ ɩɪɨɰɟɫɫɟ 

ɞɜɢɠɟɧɢɹ ɩɨɞ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɶɸ (ɞɜɢɠɟɧɢɟ ɜ ɪɟɠɢɦɟ ɷɥɟɤɬɪɨɛɭɫɚ). 

Ɉɬɥɢɱɚeɬɫɹ ɨɬ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ ɡɚɩɚɫɨɦ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ, ɬɨ ɟɫɬɶ 

ɪɚɫɫɬɨɹɧɢɟɦ, ɤɨɬɨɪɨɟ ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ ɦɨɠɟɬ ɩɪɨɣɬɢ ɛɟɡ ɩɨɞɡɚɪɹɞɤɢ 

ɛɚɬɚɪɟɣ: ɟɫɥɢ ɭ ɧɟɤɨɬɨɪɵɯ ɬɪɨɥɥɟɣɛɭɫɨɜ ɨɧɨ ɫɨɫɬɚɜɥɹɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɬɪɨɜ 

(ɞɥɹ ɨɛɴɟɡɞɚ ɩɪɟɩɹɬɫɬɜɢɣ ɢ ɩɪɨɱɢɯ ɷɤɫɬɪɟɧɧɵɯ ɫɥɭɱɚɟɜ), ɬɨ ɭ ɬɪɨɥɥɟɣɛɭɫɨɜ ɫ 

ɭɜɟɥɢɱɟɧɧɵɦ ɚɜɬɨɧɨɦɧɵɦ ɯɨɞɨɦ  ɞɨ ɦɧɨɝɢɯ ɞɟɫɹɬɤɨɜ ɤɢɥɨɦɟɬɪɨɜ.[1] 

Ɍɪɨɥɥɟɣɛɭɫɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 

ɛɚɬɚɪɟɣ ɜ ɋɋɋɊ ɧɚɱɚɥɢ ɩɨɹɜɥɹɬɶɫɹ ɜ 80-ɯ ɝɨɞɚɯ. ɗɬɨ ɛɵɥɚ ɩɚɪɬɢɹ ɢɡ 

ɬɪɨɥɥɟɣɛɭɫɨɜ Ɂɢɍ-682ȼ1 (ɪɢɫɭɧɨɤ 1.1) ɞɥɹ ɝɨɪɨɞɚ Ʉɨɪɞɨɜɚ (Ⱥɪɝɟɧɬɢɧɚ). 

 

Ɋɢɫɭɧɨɤ 1.1 - Ɍɪɨɥɥɟɣɛɭɫ «Ɂɢɍ-682ȼ1ɍȺ» ɜ ɝ. Ʉɨɪɞɨɜɚ (Ⱥɪɝɟɧɬɢɧɚ) 
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 Ɉɧɢ ɛɵɥɢ ɨɛɨɪɭɞɨɜɚɧɵ ɳɟɥɨɱɧɵɦɢ ɚɤɤɭɦɭɥɹɬɨɪɚɦɢ 9ɇɄɅȻ-70, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɩɨɞ ɡɚɞɧɟɣ ɩɥɨɳɚɞɤɨɣ. Ɉɧɢ ɞɚɜɚɥɢ ɫɪɚɜɧɢɬɟɥɶɧɨ 

ɧɟɛɨɥɶɲɨɣ  ɡɚɩɚɫ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɜ 1 ɤɦ ɧɚ ɫɤɨɪɨɫɬɢ 5 ɤɦ/ɱ. ɗɬɨ ɩɨɡɜɨɥɹɥɨ 

ɢɦ ɨɛɴɟɯɚɬɶ ɦɟɫɬɨ ȾɌɉ, ɩɪɟɨɞɨɥɟɜɚɬɶ ɨɛɪɵɜɵ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ, 

ɦɚɧɟɜɪɢɪɨɜɚɬɶ ɜ ɩɚɪɤɟ.[2] 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɚɜɬɨɧɨɦɧɵɦ ɯɨɞɨɦ ɨɛɨɪɭɞɨɜɚɥɢɫɶ ɢ ɞɪɭɝɢɟ ɪɚɡɥɢɱɧɵɟ 

ɬɪɨɥɥɟɣɛɭɫɵ, ɧɨ ɡɚɩɚɫ ɯɨɞɚ ɭ ɧɢɯ ɛɵɥ ɧɟ ɛɨɥɟɟ 2 ɤɢɥɨɦɟɬɪɨɜ. 

ɉɟɪɜɵɦ ɪɨɫɫɢɣɫɤɢɦ ɬɪɨɥɥɟɣɛɭɫɨɦ ɫ ɛɨɥɶɲɢɦ ɡɚɩɚɫɨɦ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ 

ɫɬɚɥ ɬɪɨɥɥɟɣɛɭɫ ɦɨɞɟɥɢ  ɋɌ-6217Ɇ (ɪɢɫɭɧɨɤ 1.2) ɩɪɨɢɡɜɟɞёɧɧɵɣ ɧɚ ɡɚɜɨɞɟ 

ɈɈɈ «ɋɢɛɢɪɫɤɢɣ ɬɪɨɥɥɟɣɛɭɫ». ɗɬɢ ɬɪɨɥɥɟɣɛɭɫɵ ɩɪɟɨɞɨɥɟɜɚɥɢ ɜ ɪɟɠɢɦɟ 

ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɪɚɫɫɬɨɹɧɢɟ ɜ 60 ɤɢɥɨɦɟɬɪɨɜ ɩɪɢ ɩɨɥɧɨɣ ɡɚɝɪɭɡɤɟ. Ȼɚɬɚɪɟɹ 

ɞɚɧɧɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ ɫɨɫɬɨɢɬ ɢɡ 144 ɥɢɬɢɣ-ɢoɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɫ ёɦɤɨɫɬɶɸ 

ɜ 240 Ⱥ•ɱ, ɫɨɟɞɢɧёɧɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. Ɍɪɨɥɥɟɣɛɭɫ ɛɵɥ ɜ ɜɜɟɞёɧ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɝ. ɇɨɜɨɫɢɛɢɪɫɤɟ ɧɚ ɦɚɪɲɪɭɬɟ № 401, ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɜ 

ɨɞɧɨɩɭɬɧɨɦ ɢɫɱɢɫɥɟɧɢɢ — 45,56 ɤɢɥɨɦɟɬɪɨɜ, ɢɡ ɧɢɯ 17 ɤɢɥɨɦɟɬɪɨɜ ɛɟɡ 

ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ. 

 

Ɋɢɫɭɧɨɤ 1.2 - Ɍɪɨɥɥɟɣɛɭɫ «ɋɌ-6217Ɇ» 

 

ȼɩɨɫɥɟɞɫɬɜɢɢ ɈȺɈ «ɋɢɛɷɥɬɪɚɧɫɫɟɪɜɢɫ» ɡɚɤɭɩɢɥɨ ɤɭɡɨɜɚ ɬɪɨɥɥɟɣɛɭɫɨɜ 

ɫɟɦɟɣɫɬɜɚ «Ɇɟɝɚɩɨɥɢɫ» ɧɚ ɡɚɜɨɞɟ «ɌɪɨɥɁɚ» ɢ ɫɨɡɞɚɥɨ ɧɚ ɛɚɡɟ ɧɢɯ 



 

ʗˊм. Лˋ˔˕ № дˑк˖м. Пˑд˒ˋ˔ь Да˕а 

Лˋ˔˕ 

10 ͚͛.͘5.͙͘.͚͙͘9.7͙5 Пʖ 

ɧɢɡɤɨɩɨɥɶɧɵɟ ɬɪɨɥɥɟɣɛɭɫɵ ɌɪɨɥɁɚ-ɋɌ-5265Ⱥ (ɪɢɫɭɧɨɤ 2.3). Ɉɧɢ ɛɵɥɢ 

ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɇɨɜɨɫɢɛɢɪɫɤɟ ɜ 2013 ɝɨɞɭ. [3] 

 

Ɋɢɫɭɧɨɤ 1.3 - Ɍɪɨɥɥɟɣɛɭɫ «ɌɪɨɥɁɚ-ɋɌ-5265Ⱥ» 

 

ɁȺɈ «Ɍɪɨɥɡɚ» ɜ 2012 ɝɨɞɭ ɧɚɱɚɥɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɬɪɨɥɥɟɣɛɭɫɵ 

ɫ ɭɜɟɥɢɱɟɧɧɵɦ ɚɜɬɨɧɨɦɧɵɦ ɯɨɞɨɦ, ɨɫɧɚɳёɧɧɵɯ ɥɢɬɢɟɜɵɦɢ ɛɚɬɚɪɟɹɦɢ. ɉɨɫɥɟ 

ɢɫɩɵɬɚɧɢɣ ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɢ (ȼɥɚɞɢɦɢɪɫɤɚɹ ɨɛɥɚɫɬɶ, Ʉɪɵɦ, 

ɋɬɚɜɪɨɩɨɥɶɫɤɢɣ ɤɪɚɣ, Ʉɪɚɫɧɨɞɚɪɫɤɢɣ ɤɪɚɣ, Ȼɚɲɤɢɪɢɹ, Ⱥɞɵɝɟɹ, ɉɟɪɦɫɤɢɣ 

ɤɪɚɣ) ɷɥɟɤɬɪɨɛɭɫɵ ɛɵɥɢ ɡɚɩɭɳɟɧɵ ɜ ɫɟɪɢɣɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɧɚɱɚɥɢ 

ɩɨɫɬɚɜɥɹɬɶɫɹ ɜ ɪɚɡɥɢɱɧɵɟ ɝɨɪɨɞɚ Ɋɨɫɫɢɢ (Ɍɭɥɚ, ɇɚɥɶɱɢɤ, ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ), ɚ 

ɬɚɤ ɠɟ ɡɚɪɭɛɟɠ (Ⱥɪɝɟɧɬɢɧɚ, ɝɨɪɨɞɚ Ɋɨɫɚɪɢɨ ɢ Ʉɨɪɞɨɜɚ). [4] 

22 ɫɟɧɬɹɛɪɹ 2017 ɝɨɞɚ ɷɥɟɤɬɪɨɛɭɫ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ ɛɵɥ 

ɨɮɢɰɢɚɥɶɧɨ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɦɤɚɯ ɡɚɫɟɞɚɧɢɹ ɉɪɟɡɢɞɢɭɦɚ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

ɋɨɜɟɬɚ Ɋɨɫɫɢɢ, ɩɨɫɜɹɳɟɧɧɨɝɨ ɪɚɡɜɢɬɢɸ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɢ ɜ ɷɬɨɦ 

ɠɟ ɝɨɞɭ ɛɵɥ ɡɚɤɥɸɱɟɧ ɤɨɧɬɪɚɤɬ ɧɚ ɩɨɫɬɚɜɤɭ 110 ɷɥɟɤɬɪɨɛɭɫɨɜ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ 

ɩɨɞɡɚɪɹɞɤɨɣ ɜ ɝ. ɋɚɧɤɬ ɉɟɬɟɪɛɭɪɝ ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «ɌɪɨɥɁɚ» ɝ. ɗɧɝɟɥɶɫ ɢ 

ɈȺɈ «Ȼɟɥɤɨɦɦɭɧɦɚɲ» ɝ. Ɇɢɧɫɤ. 

12 ɞɟɤɚɛɪɹ 2017 ɝɨɞɚ ɜ ɋɚɧɤɬ ɉɟɬɟɪɛɭɪɝɟ ɛɵɥ ɨɬɤɪɵɬ ɩɟɪɜɵɣ ɦɚɪɲɪɭɬ 

ɷɥɟɤɬɪɨɛɭɫɨɜ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ (ɪɢɫɭɧɨɤ 1.4). 
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Ɋɢɫɭɧɨɤ 1.4 - ɗɥɟɤɬɪɨɛɭɫ «ɌɪɨɥɁɚ-5265.08 «Ɇɟɝɚɩɨɥɢɫ» 

 

Ɂɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɧɨɜɵɯ ɦɚɪɲɪɭɬɨɜ ɷɥɟɤɬɪɨɛɭɫɵ ɩɪɟɨɞɨɥɟɜɚɸɬ ɧɚ 

ɚɜɬɨɧɨɦɧɨɦ ɯɨɞɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɋɉɛ Ƚɍɉ «Ƚɨɪɷɥɟɤɬɪɨɬɪɚɧɫ» ɭɞɚɥɨɫɶ 

ɫɜɹɡɚɬɶ ɧɨɜɵɟ ɪɚɣɨɧɵ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɦ ɜɢɞɨɦ ɬɪɚɧɫɩɨɪɬɚ ɛɟɡ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 

ɉɟɪɜɵɟ ɦɟɫɹɰɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɨɜɨɝɨ ɜɢɞɚ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

ɩɨɥɭɱɢɥɢ ɜɵɫɨɤɭɸ ɨɰɟɧɤɭ ɫɨ ɫɬɨɪɨɧɵ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ɍɚɤ ɡɚ 

ɦɟɫɹɰ ɪɚɛɨɬɵ ɩɨɫɥɟ ɡɚɩɭɫɤɚ ɷɥɟɤɬɪɨɛɭɫɨɜ ɦɚɪɲɪɭɬɚ ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ ɜɵɪɨɫ 

ɩɨɱɬɢ ɜ 10 ɪɚɡ. 

26 ɹɧɜɚɪɹ 2018 ɝɨɞɚ ɜ Ȼɪɸɫɫɟɥɟ ɞɢɪɟɤɬɨɪ ɋɉɛ Ƚɍɉ «Ƚɨɪɷɥɟɤɬɪɨɬɪɚɧɫ» 

ȼɚɫɢɥɢɣ Ɉɫɬɪɹɤɨɜ ɧɚ ɡɚɫɟɞɚɧɢɢ Ɍɪɨɥɥɟɣɛɭɫɧɨɝɨ ɤɨɦɢɬɟɬɚ Ɇɟɠɞɭɧɚɪɨɞɧɨɝɨ 

ɫɨɸɡɚ ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ (ɆɋɈɌ) ɩɪɟɞɫɬɚɜɢɥ ɞɨɤɥɚɞ ɨ ɡɚɩɭɫɤɟ ɜ 

ɉɟɬɟɪɛɭɪɝɟ ɧɨɜɵɯ ɦɚɪɲɪɭɬɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɷɥɟɤɬɪɨɛɭɫɚɦɢ ɫ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ. [19] 

 

1.2 Ɉɛɡɨɪ ɷɥɟɤɬɪɨɛɭɫɨɜ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ 

 

1.2.1 ɗɥɟɤɬɪɨɛɭɫ ɌɪɨɥɁɚ-5265 «Ɇɟɝɚɩɨɥɢɫ» 

 

Ɍɪɨɥɡɚ-5265 «Ɇɟɝɚɩɨɥɢɫ» — ɫɟɦɟɣɫɬɜɨ ɞɜɭɯɨɫɧɵɯ 

ɧɢɡɤɨɩɨɥɶɧɵɯ ɬɪɨɥɥɟɣɛɭɫɨɜ ɛɨɥɶɲɨɣ ɜɦɟɫɬɢɦɨɫɬɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 
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ɜɧɭɬɪɢɝɨɪɨɞɫɤɢɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɟɪɟɜɨɡɨɤ, ɫɟɪɢɣɧɨ ɩɪɨɢɡɜɨɞɹɳɢɯɫɹ ɧɚ ɁȺɈ 

«Ɍɪɨɥɡɚ» ɫ 2006 ɝɨɞɚ ɜ ɝɨɪɨɞɟ ɗɧɝɟɥɶɫɟ ɋɚɪɚɬɨɜɫɤɨɣ ɨɛɥɚɫɬɢ. Ɇɨɞɢɮɢɤɚɰɢɢ ɫ 

ɚɜɬɨɧɨɦɧɵɦ ɯɨɞɨɦ ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɨɛɭɫɚɦɢ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ. 

 

Ɋɢɫɭɧɨɤ 1.5 - ɗɥɟɤɬɪɨɛɭɫ ɌɪɨɥɁɚ-5256.03 «Ɇɟɝɚɩɨɥɢɫ» 

 

ɇɚɪɭɠɧɚɹ ɨɛɲɢɜɤɚ ɤɪɵɲɢ ɜɵɩɨɥɧɟɧɚ ɢɡ ɨɰɢɧɤɨɜɚɧɨɝɨ ɰɟɥɶɧɨɬɹɧɭɬɨɝɨ 

ɫɬɚɥɶɧɨɝɨ ɥɢɫɬɚ. Ɉɜɚɥɵ ɤɪɵɲɢ, ɨɛɲɢɜɤɚ ɛɨɪɬɨɜ, ɩɟɪɟɞɤɚ ɢ ɡɚɞɤɚ ɜɵɩɨɥɧɟɧɚ 

ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜɵɦɢ ɩɚɧɟɥɹɦɢ. ɉɨɥ ɧɢɡɤɢɣ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɫɚɥɨɧɚ, ɫɬɭɩɟɧɟɤ 

ɧɟɬ. ɇɚɩɪɨɬɢɜ ɫɪɟɞɧɟɣ ɞɜɟɪɢ ɢɦɟɟɬɫɹ ɧɚɤɨɩɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɞɥɹ ɫɬɨɹɳɢɯ 

ɩɚɫɫɚɠɢɪɨɜ, ɧɚ ɤɨɬɨɪɨɣ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨ ɪɚɡɦɟɳɟɧɢɟ ɢɧɜɚɥɢɞɧɨɣ ɢɥɢ ɞɟɬɫɤɨɣ 

ɤɨɥɹɫɤɢ. Ɍɪɨɥɥɟɣɛɭɫɵ ɜɵɩɭɫɤɚɸɬɫɹ ɫ ɬɪɚɧɡɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɢ 

ɚɫɢɧɯɪɨɧɧɵɦ ɬɹɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ (ɪɢɫɭɧɨɤ 1.6). 

 

Ɋɢɫɭɧɨɤ 1.6 - Ⱥɫɢɧɯɪɨɧɧɵɣ ɬɹɝɨɜɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ȾɌȺ-1ɍ1 
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ȼ 2007 ɝɨɞɭ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɟɝɨ 

ɲɚɪɧɢɪɧɨ-ɫɨɱɥɟɧёɧɧɚɹ ɜɟɪɫɢɹ Ɍɪɨɥɡɚ-6206 «Ɇɟɝɚɩɨɥɢɫ».  

ȼ 2016 ɝɨɞɭ ɛɵɥɨ ɧɚɱɚɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɯ ɜɟɪɫɢɣ 

ɞɚɧɧɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ ɦɨɞɢɮɢɤɚɰɢɣ ɌɪɨɥɁɚ-5265.02, ɌɪɨɥɁɚ-5256.03, ɌɪɨɥɁɚ-

5256.05, ɌɪɨɥɁɚ-5256.08, ɩɨɥɭɱɢɜɲɢɟ ɧɟɨɮɢɰɢɚɥɶɧɨɟ ɧɚɡɜɚɧɢɟ «Ɇɟɝɚɩɨɥɢɫ-

2». Ⱦɚɧɧɵɟ ɦɨɞɢɮɢɤɚɰɢɢ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɟɣ ɞɥɢɧɨɣ, ɚ ɬɚɤ ɠɟ ɛɨɥɶɲɢɦ 

ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɞɹɱɢɯ ɦɟɫɬ (34), ɱɬɨ ɭɫɬɪɚɧɢɥɨ ɝɥɚɜɧɵɣ ɧɟɞɨɫɬɚɬɨɤ 

ɩɪɟɞɵɞɭɳɟɣ ɜɟɪɫɢɢ - ɫɥɢɲɤɨɦ ɦɚɥɨɟ ɱɢɫɥɨ ɫɢɞɹɱɢɯ ɦɟɫɬ ɜ ɫɚɥɨɧɟ (22). 

Ɍɪɨɥɥɟɣɛɭɫɵ «Ɇɟɝɚɩɨɥɢɫ» ɨɫɧɚɳɟɧɵ ɚɜɬɨɧɨɦɧɵɦ ɯɨɞɨɦ ɨɬ ɥɢɬɢɣ-

ɬɢɬɚɧɚɬɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ (ɪɢɫɭɧɨɤ 1.7, 1.8), ɪɚɡɦɟɳɟɧɧɵɯ ɜɞɨɥɶ 

ɤɪɵɲɢ, ɥɢɛɨ ɜ ɡɚɞɧɟɣ ɱɚɫɬɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɞɢɮɢɤɚɰɢɢ ɢ ɬɪɟɛɨɜɚɧɢɣ 

ɡɚɤɚɡɱɢɤɚ. ȺɄȻ ɧɚɯɨɞɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɡɚɳɢɬɧɵɯ ɛɥɨɤɚɯ, ɤɨɬɨɪɵɟ 

ɪɟɝɭɥɢɪɭɸɬ ɦɢɤɪɨɤɥɢɦɚɬ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɛɚɬɚɪɟɣ.  

 

Ɋɢɫɭɧɨɤ 1.7 Ʌɢɬɢɣ-ɬɢɬɚɧɚɬɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɵ ɜ ɡɚɞɧɟɣ ɱɚɫɬɢ ɷɥɟɤɬɪɨɛɭɫɚ 

 

 

Ɋɢɫɭɧɨɤ 1.8 - Ʌɢɬɢɣ-ɬɢɬɚɧɚɬɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ 
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Ɋɢɫɭɧɨɤ 1.9 - Ⱦɜɢɠɟɧɢɟ ɜ ɪɟɠɢɦɟ ɷɥɟɤɬɪɨɛɭɫɚ 

 

Ⱦɚɥɶɧɨɫɬɶ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɷɥɟɤɬɪɨɛɭɫɚ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 35 ɤɦ. Ɂɚɪɹɞɤɚ 

ɛɚɬɚɪɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɩɨɞ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɶɸ. 

Ɍɟɯɧɨɥɨɝɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɢ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɫɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɞɧɨɝɨ ɢɡ ɫɚɦɵɯ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɷɥɟɦɟɧɬɨɜ ɦɚɲɢɧɵ – 

ɧɚɤɨɩɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɢ ɭɦɟɧɶɲɢɬɶ ɧɚɝɪɭɡɤɭ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɟɬɶ. ɉɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɛɭɫɨɜ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɜ ɢɧɜɟɫɬɢɪɨɜɚɧɢɢ ɫɪɟɞɫɬɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɞɨɪɨɝɨɫɬɨɹɳɟɣ ɡɚɪɹɞɧɨɣ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ.[20] 

ɉɨɞɤɥɸɱɟɧɢɟ ɤ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ ɷɥɟɤɬɪɨɛɭɫɚ (ɪɢɫɭɧɨɤ 1.10) ɩɪɨɢɫɯɨɞɢɬ ɜ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɢɡ ɤɚɛɢɧɵ ɜɨɞɢɬɟɥɹ, ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɵɯ 

«ɥɨɜɭɲɟɤ», ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ, ɚ ɬɚɤ ɠɟ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɢɥɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɲɬɚɧɝɨɭɥɚɜɢɬɟɥɹɦɢ. Ʉɨɧɬɪɨɥɶ 

ɩɨɞɤɥɸɱɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɤɚɦɟɪɵ, ɢɡɨɛɪɚɠɟɧɢɟ ɨɬ ɤɨɬɨɪɵɯ 

ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɞɢɫɩɥɟɟ ɜ ɤɚɛɢɧɟ ɜɨɞɢɬɟɥɹ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɨɞɤɥɸɱɟɧɢɹ ɤ 

ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ ɜ ɬёɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɧɚ ɬɨɤɨɩɪɢёɦɧɢɤɚɯ ɭɫɬɚɧɨɜɥɟɧɵ 

ɫɩɟɰɢɚɥɶɧɵɟ ɮɨɧɚɪɢ, ɜɤɥɸɱɟɧɢɟ ɤɨɬɨɪɵɯ ɬɚɤ ɠɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɤɚɛɢɧɵ 

ɜɨɞɢɬɟɥɹ ɱɟɪɟɡ ɤɧɨɩɤɭ ɧɚ ɩɪɢɛɨɪɧɨɣ ɩɚɧɟɥɢ. 
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Ɋɢɫɭɧɨɤ 1.10 - Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɬɨɤɨɩɪɢёɦɧɢɤɨɜ ɤ 

ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ ɩɪɢ ɩɨɦɨɳɢ «ɥɨɜɭɲɤɢ» 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɛɭɫɚ ɌɪɨɥɁɚ-5265 «Ɇɟɝɚɩɨɥɢɫ» 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 

 

Ɍɚɛɥɢɰɚ 1.1 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɛɭɫɚ ɌɪɨɥɁɚ-5256 

«Ɇɟɝɚɩɨɥɢɫ» 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ -ɞɥɢɧɚ 12335  

-ɲɢɪɢɧɚ 2500  

-ɜɵɫɨɬɚ (ɫ ɨɩɭɳɟɧɧɵɦɢ 

ɬɨɤɨɩɪɢɟɦɧɢɤɚɦɢ) 3410 

ȼɵɫɨɬɚ ɩɨɥɚ ɧɚɞ ɭɪɨɜɧɟɦ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, ɦɦ 360 

ɋɧɚɪɹɠёɧɧɚɹ ɦɚɫɫɚ, ɤɝ 10580 

ɉɚɫɫɚɠɢɪɨɜɦɟɫɬɢɦɨɫɬɶ, ɱɟɥ 100 

- ɢɡ ɧɢɯ ɦɟɫɬ ɞɥɹ 

ɫɢɞɟɧɢɹ 

34 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ, 

ɤɦ/ɱ 

60 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɩɨɞɴɟɦ, ɩɪɟɨɞɨɥɟɜɚɟɦɵɣ 

ɬɪɨɥɥɟɣɛɭɫɨɦ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ, % 

15 

ȼɪɟɦɹ ɪɚɡɝɨɧɚ ɬɪɨɥɥɟɣɛɭɫɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɭɱɚɫɬɤɟ ɞɨɪɨɝɢ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɞɨ ɫɤɨɪɨɫɬɢ 

50 ɤɦ/ɱ, ɫ 

22 

ȼɧɭɬɪɟɧɧɢɣ ɲɭɦ, ɞȻȺ: - ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ 

ɜɨɞɢɬɟɥɹ 78  

- ɜ ɩɚɫɫɚɠɢɪɫɤɨɦ ɫɚɥɨɧɟ 

82 

ȼɧɟɲɧɢɣ ɲɭɦ, ɞȻȺ 78 

ɉɪɢɦɟɧɹɟɦɵɟ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ: 

Ⱥɪɫ-Ɍɟɪɦ; 

ɑɟɪɝɨɫ 

ɉɪɢɦɟɧɹɟɦɵɟ ȺɄȻ ɈɈɈ «Ʌɢɨɬɟɯ-

ɂɧɧɨɜɚɰɢɢ» 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɥɹ ɚɜɬɨɧɨɦɧɨɝɨ 

ɯɨɞɚ 

ȼ ɡɚɞɧɟɣ ɫɬɟɧɤɟ, ɧɚ 

ɤɪɵɲɟ 

 

1.2.2 ɗɥɟɤɬɪɨɛɭɫ ȼɆɁ-5298.01 «Ⱥɜɚɧɝɚɪɞ» 

 

 

Ɋɢɫɭɧɨɤ 1.11 - ɗɥɟɤɬɪɨɛɭɫ ȼɆɁ-5298.01 «Ⱥɜɚɧɝɚɪɞ» 
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ȼɆɁ-5298.01 «Ⱥɜɚɧɝɚɪɞ» (ɪɢɫɭɧɨɤ 1.11)  ɪɨɫɫɢɣɫɤɢɣ  ɧɢɡɤɨɩɨɥɶɧɵɣ  

ɬɪɨɥɥɟɣɛɭɫ ɛɨɥɶɲɨɣ ɜɦɟɫɬɢɦɨɫɬɢ ɞɥɹ ɜɧɭɬɪɢɝɨɪɨɞɫɤɢɯ ɩɚɫɫɚɠɢɪɫɤɢɯ 

ɩɟɪɟɜɨɡɨɤ, ɩɪɨɢɡɜɨɞɹɳɢɣɫɹ ɫ 2007 ɝɨɞɚ ɧɚ  ȺɈ «ɋɬɪɨɣɬɪɚɧɫ» ɜ ɝ. ȼɨɥɨɝɞɚ. 

Ʉɨɧɰɟɩɰɢɹ ɨɫɬɟɤɥɟɧɢɹ ɛɨɤɨɜɢɧ ɤɭɡɨɜɚ ɞɚɧɧɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ ɩɨɡɜɨɥɹɟɬ 

ɩɚɫɫɚɠɢɪɚɦ ɜ ɢɧɜɚɥɢɞɧɵɯ ɤɨɥɹɫɤɚɯ ɢ ɦɚɥɟɧɶɤɢɦ ɞɟɬɹɦ ɜɨ ɜɪɟɦɹ ɩɨɟɡɞɤɢ 

ɢɦɟɬɶ ɯɨɪɨɲɢɣ ɨɛɡɨɪ ɩɟɣɡɚɠɚ ɡɚ ɨɤɧɚɦɢ. əɪɤɨɟ ɫɜɟɬɨɞɢɨɞɧɨɟ ɨɫɜɟɳɟɧɢɟ 

ɫɚɥɨɧɚ ɩɨɡɜɨɥɹɟɬ ɷɤɨɧɨɦɢɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɚ ɬɚɤ ɠɟ ɩɨɞɱɟɪɤɢɜɚɟɬ ɞɢɡɚɣɧ 

ɬɪɨɥɥɟɣɛɭɫɚ ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ. 

ɇɚ ɞɚɧɧɨɦ ɷɥɟɤɬɪɨɛɭɫɟ ɭɫɬɚɧɨɜɥɟɧɵ ɦɨɫɬɵ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɚ, ɚ ɬɚɤ ɠɟ 

ɪɭɥɟɜɨɟ ɭɩɪɚɜɥɟɧɢɟ ɮɢɪɦɵ ГF. Ȼɥɚɝɨɞɚɪɹ ɩɨɤɪɵɬɢɸ ɛɨɪɬɨɜ ɢɡ ɨɰɢɧɤɨɜɚɧɧɨɝɨ 

ɥɢɫɬɚ ɫ ɦɧɨɝɨɫɥɨɣɧɵɦ ɥɚɤɨɤɪɚɫɨɱɧɵɦ ɩɨɤɪɵɬɢɟɦ, ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɣ 

ɨɛɪɚɛɨɬɤɢ ɤɚɪɤɚɫɚ ɤɭɡɨɜɚ,  ɢ ɝɟɪɦɟɬɢɱɧɨɣ ɩɪɨɤɥɟɣɤɢ ɫɩɟɰɢɚɥɶɧɵɦ 

ɧɚɩɨɥɶɧɵɦ ɩɨɤɪɵɬɢɟɦ ɫɚɥɨɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɟɫɭɪɫ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɨɥɥɟɣɛɭɫɚ 

ɞɨ 15 ɥɟɬ.  

Ⱥɫɢɧɯɪɨɧɧɵɣ ɬɹɝɨɜɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɉɫɤɨɜɫɤɨɝɨ 

ɷɥɟɤɬɪɨɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɡɚɜɨɞɚ, ɩɨɥɧɨɫɬɶɸ ɡɚɳɢɳёɧ ɨɬ ɩɨɩɚɞɚɧɢɹ ɜɥɚɝɢ 

ɢ ɩɵɥɢ, ɚ ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɹ ɢɫɤɥɸɱɚɟɬ ɷɮɮɟɤɬ ɪɚɡɪɭɲɚɸɳɢɯ 

«ɩɨɞɲɢɩɧɢɤɨɜɵɯ» ɬɨɤɨɜ ɡɚ ɫɱёɬ ɜɵɬɟɫɧɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɢɡ ɡɨɧɵ 

ɭɫɬɚɧɨɜɤɢ ɩɨɞɲɢɩɧɢɤɨɜ.  

Ɇɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ ɢ ɟё 

ɚɥɝɨɪɢɬɦ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɟɤɭɩɟɪɚɬɢɜɧɨɟ ɬɨɪɦɨɠɟɧɢɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɷɤɨɧɨɦɢɬɶ ɞɨ 10 % ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɉɫɧɨɜɧɨɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɭɫɬaɧoɜɥeɧɨ ɧɚ ɤɪɵɲɟ 

ɱɬɨ ɩɨɦɢɦɨ ɡɚɳɢɬɵ ɟɝɨ ɨɬ ɜɥɚɝɢ ɢ ɝɪɹɡɢ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɷɥɟɤɬɪɨ ɢ 

ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ. Ɍɚɤ ɠɟ ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɧɚ ɤɪɵɲɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 

ɩɨɡɜɨɥɹɟɬ ɟɫɬɟɫɬɜɟɧɧɵɦ ɩɭɬёɦ ɨɯɥɚɠɞɚɬɶ ɟɝɨ, ɬɟɦ ɫɚɦɵɦ ɫɨɯɪɚɧɹɹ ɨɬ 

ɩɟɪɟɝɪɟɜɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɦɚɪɲɪɭɬɚɯ ɫ ɬɹɠёɥɵɦ ɩɪɨɮɢɥɟɦ. ȼɵɫɨɤɨɜɨɥɶɬɧɵɟ ɢ 

ɧɢɡɤɨɜɨɥɶɬɧɵɟ ɩɪɨɜɨɞɚ, ɩɪɨɥɨɠɟɧɵ ɜɧɭɬɪɢ ɤɭɡɨɜɚ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 

ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɤɨɪɨɛɚɯ.  
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ɉɧɟɜɦoɪɟɫɢɜɟɪɚ ɪɚɫɩɨɥoɠɟɧɵ ɜ ɫɚɥɨɧɟ ɩɨɞ ɞɟɤoɪɚɬɢɜɧɵɦɢ ɤoɠɭɯɚɦɢ, ɱɬɨ 

ɭɦɟɧɶɲɚɟɬ oɛɪɚɡɨɜɚɧɢɟ ɤoɧɞɟɧɫɚɬɚ ɢɡ-ɡɚ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ. ɇɚ ɤɚɠɞɨɦ ɢɡ 

ɪɟɫɢɜɟɪɨɜ ɭɫɬɚɧɨɜɥɟɧ ɫɩɟɰɢɚɥɶɧɵɣ ɤɥɚɩɚɧ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɛɪɨɫ ɤɨɧɞɟɧɫɚɬɚ. ȼɫɟ ɩɧɟɜɦɨɦɚɝɢɫɬɪɚɥɢ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ 

ɩɨɥɢɚɦɢɞɧɨɣ ɬɪɭɛɤɢ, ɤɨɬɨɪɚɹ ɫɨɡɞɚёɬ ɧɚɞɟɠɧɭɸ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɤɨɧɬɭɪɨɜ ɢ 

ɩɨɜɵɲɟɧɧɭɸ ɫɬɨɣɤɨɫɬɶ ɤ ɤɨɪɪɨɡɢɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɪɨɥɥɟɣɛɭɫɚ.   

ɗɥɟɤɬɪɨɛɭɫɵ ȼɆɁ-5298.01 «Ⱥɜɚɧɝɚɪɞ» ɨɫɧɚɳɚɸɬɫɹ ɥɢɬɢɣ-ɢɨɧɧɵɦɢ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɦɢ ɛɚɬɚɪɟɹɦɢ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɤɨɥёɫɧɵɯ ɚɪɤɚɯ ɡɚɞɧɢɯ 

ɤɨɥёɫ (ɪɢɫɭɧɨɤ 1.12), ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɜɢɠɟɧɢɟ ɞɨ 40 ɤɦ ɛɟɡ 

ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ (ɪɢɫɭɧɨɤ 1.13).  

 

Ɋɢɫɭɧɨɤ 1.12 - ɋɚɥɨɧ ɬɪɨɥɥɟɣɛɭɫɚ ȼɆɁ-5298-01 «Ⱥɜɚɧɝɚɪɞ» 

 

ȼɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɩɪɢɦɟɪɧɨ ɡɚ 1 ɱɚɫ 

ɪɚɛɨɬɵ ɨɬ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ. 
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Ɋɢɫɭɧɨɤ 1.13 - Ⱦɜɢɠɟɧɢɟ ɜ ɪɟɠɢɦɟ ɷɥɟɤɬɪɨɛɭɫɚ 

 

Ɍɪɨɥɥɟɣɛɭɫ ɦɨɠɟɬ ɤɨɦɩɥɟɤɬɨɜɚɬɶɫɹ ɥɸɛɵɦ ɬɢɩɨɦ ɬɹɝɨɜɨɝɨ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɦɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɨɩɰɢɹɦɢ (ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 

ɫɢɫɬɟɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɷɥɟɤɬɪɨɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ 

ɫɢɫɬɟɦɚ ɫ ɦɚɪɲɪɭɬɧɵɦɢ ɬɚɛɥɨ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ 

ɩɪɨɟɡɞɚ, ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɟ, ɫɢɫɬɟɦɚ ɡɚɩɢɫɢ ɢ ɯɪɚɧɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ, 

ɧɟɩɨɥɚɞɨɤ ɢ ɞɟɣɫɬɜɢɣ ɜɨɞɢɬɟɥɹ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 

ɫɦɚɡɤɢ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ, GPS — ɧɚɜɢɝɚɰɢɹ ɢ ɩɪɢɛɨɪɵ ɤɨɧɬɪɨɥɹ ɪɟɠɢɦɚ 

ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɠɟɥɚɧɢɣ ɡɚɤɚɡɱɢɤɚ. Ⱦɥɹ ɤɨɦɮɨɪɬɚ 

ɜɨɞɢɬɟɥɹ ɢ ɩɚɫɫɚɠɢɪɨɜ ɜɨɡɦɨɠɧɚ ɭɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢ 

ɤɥɢɦɚɬ-ɤɨɧɬɪɨɥɹ. Ɉɫɬɟɤɥɟɧɢɟ ɫɚɥɨɧɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɬɨɧɢɪɨɜɚɧɧɵɦ. 

Ʉɨɧɫɬɪɭɤɰɢɟɣ ɬɚɤ ɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɮɭɧɤɰɢɹ «ɤɧɢɥɢɧɝ», ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ 

ɞɥɹ ɧɚɤɥɨɧɚ ɤɭɡɨɜɚ ɧɚ ɩɪɚɜɵɣ ɛɨɪɬ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɨɫɚɞɤɢ ɢ ɜɵɫɚɞɤɢ 

ɩɚɫɫɚɠɢɪɨɜ. [21] 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɛɭɫɚ ȼɆɁ-5298.01 «Ⱥɜɚɧɝɚɪɞ» 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2.  
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Ɍɚɛɥɢɰɚ 1.2 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɛɭɫɚ ȼɆɁ-5298.01 

«Ⱥɜɚɧɝɚɪɞ» 

ɉɚɫɫɚɠɢɪɨɜɦɟɫɬɢɦɨɫɬɶ, ɱɟɥ 
 

• ɩɨɥɧɚɹ 110 

• ɦɟɫɬ ɞɥɹ ɫɢɞɟɧɢɹ 23 

• ɦɟɫɬ ɞɥɹ ɢɧɜ. Ʉɨɥɹɫɤɢ 1 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ: 
 

• ɞɥɢɧɚ 12650 

• ɲɢɪɢɧɚ 2530 

• ɜɵɫɨɬɚ 3370 

• ɛɚɡɚ, ɦɦ 5900 

Ʉɨɥɟɹ ɤɨɥɟɫ, ɦɦ 
 

• ɭɩɪɚɜɥɹɟɦɨɣ ɨɫɢ 2096-2101 

• ɜɟɞɭɳɟɣ ɨɫɢ 1826-1882 

Ɇɚɫɫɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɤɝ 
 

• ɫɧɚɪɹɠɟɧɧɚɹ 10850 

• ɩɨɥɧɚɹ, ɤɝ 18000 

ȼɵɫɨɬɚ ɭɪɨɜɧɹ ɩɨɥɚ, ɦɦ 
 

• ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ 340 — 360 

• ɫ ɭɱɟɬɨɦ ɤɧɢɥɢɧɝɚ 270 

Ɂɚɩɚɫ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ , ɦ Ⱦɨ 40 ɤɦ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ 70 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.2 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɟɦ 
Ɍɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɧɚ ɨɫɧɨɜɟ 

IGBT-ɬɪɚɧɡɢɫɬɨɪɨɜ 

Ɍɹɝɨɜɵɣ ɞɜɢɝɚɬɟɥɶ Ⱥɫɢɧɯɪɨɧɧɵɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

ɉɪɢɦɟɧɹɟɦɵɟ ȺɄȻ 
ɈɈɈ «Ʌɢɨɬɟɯ-ɂɧɧɨɜɚɰɢɢ»; Drive 

Electro  

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 

ɛɚɬɚɪɟɣ ɞɥɹ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ 

ɇɚɞ ɤɨɥёɫɧɵɦɢ ɚɪɤɚɦɢ ɡɚɞɧɢɯ 

ɤɨɥёɫ 

 

1.2.3 ɗɥɟɤɬɪɨɛɭɫ ȻɄɆ-32100D 

 

 

Ɋɢɫɭɧɨɤ 1.14 - ɗɥɟɤɬɪɨɛɭɫ ȻɄɆ-32100D 

 

ȻɄɆ-321 (ɪɢɫ.3.10) — ɫɟɦɟɣɫɬɜɨ ɛɟɥɨɪɭɫɫɤɢɯ ɧɢɡɤɨɩɨɥɶɧɵɯ ɬɪɨɥɥɟɣɛɭɫɨɜ 

ɛɨɥɶɲɨɣ ɜɦɟɫɬɢɦɨɫɬɢ ɞɥɹ ɜɧɭɬɪɢɝɨɪɨɞɫɤɢɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɟɪɟɜɨɡɨɤ, 

ɜɵɩɭɫɤɚɟɦɵɯ ɫɟɪɢɣɧɨ ɫ 2003 ɝɨɞɚ ɧɚ ɈȺɈ «Ȼɟɥɤɨɦɦɭɧɦɚɲ» ɜ ɝ. Ɇɢɧɫɤ. 

Ɉɬɧɨɫɹɬɫɹ ɤ ɬɪɟɬɶɟɦɭ ɩɨɤɨɥɟɧɢɸ ɬɪɨɥɥɟɣɛɭɫɨɜ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɡɚɜɨɞɨɦ. 

Ɍɪɨɥɥɟɣɛɭɫ ȻɄɆ-32100D  — ɨɛɨɪɭɞɨɜɚɧɵ ɬɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɨɣ 

ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɚɫɢɧɯɪɨɧɧɵɦ ɬɹɝɨɜɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɩɟɪɟɦɟɧɧɨɝɨ 
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ɬɨɤɚ, ɚ ɬɚɤ ɠɟ ɫɢɫɬɟɦɨɣ ɭɜɟɥɢɱɟɧɧɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɞɨ 20 ɤɦ ɧɚ ɥɢɬɢɣ-

ɬɢɬɚɧɚɬɧɵɯ ȺɄȻ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɡɚɞɧɟɦ ɫɜɟɫɟ (ɪɢɫɭɧɨɤ 1..15), 

ɩɨɡɜɨɥɹɸɳɢɯ ɨɛɟɫɩɟɱɢɬɶ ɪɚɛɨɬɭ ɬɪɨɥɥɟɣɛɭɫɚ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɬɚɤɬɧɨɣ 

ɫɟɬɢ. 

 

 

Ɋɢɫɭɧɨɤ 1.15 – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɜ ɬɪɨɥɥɟɣɛɭɫɟ 

ȻɄɆ-32100D 

 

Ⱦɚɧɧɚɹ ɨɩɰɢɹ ɩɨɡɜɨɥɹɟɬ ɩɪɨɤɥɚɞɵɜɚɬɶ ɧɨɜɵɟ ɦɚɪɲɪɭɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɬɪɚɧɫɧɨɩɨɪɬɚ ɜ ɪɚɣɨɧɵ ɝɨɪɨɞɨɜ, ɧɟ ɨɛɟɫɩɟɫɩɟɱɟɧɧɵɯ ɬɪɨɥɥɟɣɛɭɫɧɨɣ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɷɥɟɤɬɪɨɛɭɫɚ: 

— ɩɨɥɧɨɫɬɶɸ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɩɨɥɚ  ɢ ɩɨɥɧɨɟ ɨɬɫɭɬɫɬɜɢɟ ɫɬɭɩɟɧɟɤ ɩɪɢ 

ɜɯɨɞɟ; 

— ɬɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɵɣ ɬɹɝɨɜɵɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ 

ɷɤɨɧɨɦɢɬɶ ɞɨ 44% ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

— ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɫɬɭɩɚ ɩɚɫɫɚɠɢɪɨɜ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ, ɚ 

ɬɚɤ ɠɟ ɩɚɫɫɚɠɢɪɨɜ ɫ ɤɨɥɹɫɤɚɦɢ; 
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— ɫɦɨɧɬɢɪɨɜɚɧɧɨɟ ɧɚ ɤɪɵɲɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 

ɝɟɪɦɟɬɢɱɧɵɯ ɨɬɫɟɤɚɯ, ɢɫɤɥɸɱɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɟ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ, 

ɜɥɢɹɸɳɢɯ ɧɚ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. [22] 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɛɭɫɚ ȻɄɆ-32100D ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.3. 

 

Ɍɚɛɥɢɰɚ 1.3 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɛɭɫɚ ȻɄɆ-32100D 

ɉɚɫɫɚɠɢɪɨɜɦɟɫɬɢɦɨɫɬɶ, ɱɟɥ. 90 

Ʉɨɥɢɱɟɫɬɜɨ ɦɟɫɬ ɞɥɹ ɫɢɞɟɧɢɹ, ɲɬ 22 

ɋɧɚɪɹɠёɧɧɚɹ ɦɚɫɫɚ, ɤɝ 11900 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɦɚɫɫɚ, ɤɝ 18000 

ɇɚɩɪɹɠɟɧɢɟ ɜ ɫɟɬɢ, ȼ 550 

ȼɵɫɨɬɚ ɩɨɥɚ ɧɚɞ ɞɨɪɨɝɨɣ, ɦɦ 340 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ 150 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ 60 

Ⱦɚɥɶɧɨɫɬɶ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ, ɤɦ 20 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɟɦ 
Ɍɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɧɚ ɨɫɧɨɜɟ 

IGBT-ɬɪɚɧɡɢɫɬɨɪɨɜ 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 

ɛɚɬɚɪɟɣ ɞɥɹ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ 
ȼ ɡɚɞɧɟɦ ɫɜɟɫɟ 

 

1.2.4 ɗɥɟɤɬɪɨɛɭɫ Ⱦɧіɩɪɨ-Ɍ203 

 

Ɋɢɫɭɧɨɤ 1.16 - ɗɥɟɤɬɪɨɛɭɫ Ⱦɧiɩɪɨ-Ɍ203 
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Ⱦɧiɩɪɨ-Ɍ203  (ɪɢɫɭɧɨɤ 1.16)  - ɞɜɟɧɚɞɰɚɬɢɦɟɬɪɨɜɵɣ ɧɢɡɤɨɩɨɥɶɧɵɣ 

ɬɪɨɥɥɟɣɛɭɫ, ɤɭɡɨɜ ɤɨɬɨɪɨɝɨ ɩɪɨɢɡɜɨɞɹɳɢɣɫɹ ɢɡ ɦɚɲɢɧɨɤɨɦɩɥɟɤɬɚ ɧɚ ɘɠɧɨɦ 

ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɦ ɡɚɜɨɞɟ (ɘɆɁ) ɜ ɝɨɪɨɞɟ Ⱦɧɟɩɪ (ɍɤɪɚɢɧɚ). 

ɉɨɞɜɟɫɤɚ ɩɟɪɟɞɧɢɯ ɤɨɥёɫ - ɧɟɡɚɜɢɫɢɦɚɹ ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ, ɡɚɞɧɢɯ - 

ɡɚɜɢɫɢɦɚɹ, ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ. 

Ɍɪɨɥɥɟɣɛɭɫɵ ɦɨɞɟɥɢ Ⱦɧɟɩɪ-Ɍ203 ɢɦɟɸɬ ɮɭɧɤɰɢɸ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɞɨ 20 

ɤɦ ɨɬ ɥɢɬɢɣ-ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ GMI ɧɚ 100 ɤȼɬ · ɱ (ɪɢɫɭɧɨɤ 

1.17). ȼɪɟɦɹ ɩɨɥɧɨɣ ɡɚɪɹɞɤɢ ɨɬ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 40 

ɦɢɧɭɬ. Ɇɚɫɫɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ȺɄȻ ɢɡ 160 ɛɚɬɚɪɟɣ ɫɨɫɬɚɜɥɹɟɬ 576 ɤɝ.  

 

Ɋɢɫɭɧɨɤ 1.17 - Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɬɪɨɥɥɟɣɛɭɫɚ Ⱦɧiɩɪɨ-Ɍ203 

 

Ɍɪɨɥɥɟɣɛɭɫ ɦɨɠɟɬ ɤɨɦɩɥɟɤɬɨɜɚɬɶɫɹ ɫɢɫɬɟɦɨɣ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ 

ɜ ɤɚɛɢɧɟ ɜɨɞɢɬɟɥɹ, ɚ ɬɚɤ ɠɟ ɜ ɫɚɥɨɧɟ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɚɫɫɚɠɢɪɨɜ ɧɚ ɢɧɜɚɥɢɞɧɵɯ 

ɤɨɥɹɫɤɚɯ ɢɦɟɟɬɫɹ ɨɬɤɢɞɧɚɹ ɚɩɩɚɪɟɥɶ ɪɚɫɩɨɥɨɠɟɧɧɚɹ ɭ ɫɪɟɞɧɟɣ ɞɜɟɪɢ. 

ɗɥɟɤɬɪɨɛɭɫ ɨɛɨɪɭɞɨɜɚɧ ɬɹɝɨɜɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɫ ɦɨɳɧɨɫɬɶɸ 180 ɤȼɬ. 

[23] 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɨɥɥɟɣɛɭɫɚ Ⱦɧiɩɪɨ-Ɍ203 ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.4. 
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Ɍɚɛɥɢɰɚ 1.4 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɨɥɥɟɣɛɭɫɚ Ⱦɧiɩɪɨ-Ɍ203 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ɋɧɚɪɹɠɟɧɧɚɹ ɦɚɫɫɚ, ɬ 11,2 

ɉɨɥɧɚɹ ɦɚɫɫɚ, ɬ 18 

Ɇɚɤɫ.ɫɤɨɪɨɫɬɶ ɩɪɢ ɩɨɥɧɨɣ ɡɚɝɪɭɡɤɟ, ɤɦ / ɱ 65 

Ɇɚɤɫ.ɫɤɨɪɨɫɬɶ ɩɪɢ ɩɭɫɬɨɦ ɫɚɥɨɧɟ, ɤɦ / ɱ 65 

Ɋɚɡɝɨɧ 0-50 ɤɦ / ɱ ɡɚ, ɫɟɤ 22 

Ɇɟɫɬ ɞɥɹ ɫɢɞɟɧɢɹ: 31 

ɇɨɪɦɚɥɶɧɚɹ ɜɦɟɫɬɢɦɨɫɬɶ  

(5 ɱɟɥɨɜɟɤ / ɦ²) 
100 

ɉɨɥɧɚɹ ɜɦɟɫɬɢɦɨɫɬɶ  

(8 ɱɟɥɨɜɟɤ / ɦ²) 
ɞɨ 107 

Ⱦɥɢɧɚ, ɦɦ 12200 

ɒɢɪɢɧɚ ɩɨ ɦɨɥɞɢɧɝɢ, ɦɦ 2500 

ȼɵɫɨɬɚ ɩɨ ɤɪɵɲɟ, ɦɦ 3500 

Ȼɚɡɚ, ɦɦ 6140 

Ʉɥɢɪɟɧɫ, ɦɦ 125 

Ɇɨɳɧɨɫɬɶ ɬɹɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 180 

ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɬɨɤɨɩɪɢɟɦɧɢɤɚɯ , ȼɨɥɶɬ 600 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɥɹ 

ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ 

ɉɨɞ ɩɨɥɨɦ ɩɟɪɟɞ ɩɟɪɟɞɧɢɦ 

ɩɪɚɜɵɦ ɤɨɥɟɫɨɦ ɢ ɩɨɫɥɟ 

ɡɚɞɧɟɝɨ ɥɟɜɨɝɨ ɤɨɥɟɫɚ 
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1.2.5 ɗɥɟɤɬɪɨɛɭɫ Škoda-26Tr 

 

Škoda 26Tr (ɪɢɫɭɧɨɤ 1.18) ɬɪɟɯɞɜɟɪɧɵɣ ɧɢɡɤɨɩɨɥɶɧɵɣ ɬɪɨɥɥɟɣɛɭɫ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ «ɒɤɨɞɚ ɗɥɟɤɬɪɢɤ» ɝ. ɉɥɶɡɟɧɶ (ɑɟɯɢɹ). Ɍɪɨɥɥɟɣɛɭɫɵ 

ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɦɨɠɧɨ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ɧɚ ɦɚɪɲɪɭɬɚɯ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɨɤɨɥɨ 

600 ɢɥɢ 750 ȼ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

 

Ɋɢɫɭɧɨɤ 1.18 - ɗɥɟɤɬɪɨɛɭɫ Škoda-26Tr 

 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɝɨ ɷɥɟɤɬɪɨɛɭɫɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɤɨɦɩɚɧɢɹ «ɒɤɨɞɚ 

ɗɥɟɤɬɪɢɤ» ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɫɨɛɫɬɜɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɜ ɨɞɧɨɦ ɤɨɦɩɚɤɬɧɨɦ ɢ ɝɟɪɦɟɬɢɱɧɨɦ ɤɨɧɬɟɣɧɟɪɟ ɧɚ ɤɪɵɲɟ 

(ɪɢɫɭɧɨɤ 1.19).  

 

Ɋɢɫɭɧɨɤ 1.19 - ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɬɪɨɥɥɟɣɛɭɫɚ Škoda-26Tr 
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ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɠɟɥɚɧɢɣ ɡɚɤɚɡɱɢɤɚ, ɬɪɨɥɥɟɣɛɭɫ ɦɨɠɧɨ ɨɫɧɚɫɬɢɬɶ ɥɢɛɨ 

ɞɢɡɟɥɶɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ, ɥɢɛɨ ɬɹɝɨɜɵɦɢ ɚɤɤɭɦɭɥɹɬɨɪɚɦɢ, ɤɨɬɨɪɵɟ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɡɚɞɧɟɣ ɱɚɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɢ ɩɨɡɜɨɥɹɸɳɢɯ 

ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɜɢɠɟɧɢɟ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ. Ɍɪɨɥɥɟɣɛɭɫɵ 

ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɵ ɭ ɡɚɤɚɡɱɢɤɨɜ ɢ ɫɬɚɥ ɨɱɟɧɶ ɯɨɞɨɜɵɦ ɤɚɤ ɧɚ 

ɑɟɲɫɤɨɦ, ɬɚɤ ɢ ɧɚ ɡɚɪɭɛɟɠɧɨɦ ɪɵɧɤɟ. 

Ʉɨɦɮɨɪɬ ɩɚɫɫɚɠɢɪɨɜ ɢ ɜɨɞɢɬɟɥɹ ɩɨɜɵɲɚɟɬ ɦɨɳɧɚɹ ɫɢɫɬɟɦɚ ɤɥɢɦɚɬ-

ɤɨɧɬɪɨɥɹ, ɨɛɡɨɪɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɚ ɬɚɤ ɠɟ ɨɬɤɢɞɧɚɹ 

ɚɩɩɚɪɟɥɶ, ɞɥɹ ɩɚɫɫɚɠɢɪɨɜ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɬɪɨɥɥɟɣɛɭɫɵ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɢɦɟɸɬ ɮɭɧɤɰɢɸ ɪɟɤɭɩɟɪɚɰɢɢ ɢ ɧɚɤɨɩɥɟɧɢɹ 

ɷɧɟɪɝɢɢ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ ɢ ɮɭɧɤɰɢɸ «ФЧООХТЧР», ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɨɛɥɟɝɱɢɬɶ 

ɜɯɨɞ ɢ ɜɵɯɨɞ ɢɡ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɧɚ ɨɫɬɚɧɨɜɨɱɧɵɯ ɩɭɧɤɬɚɯ ɞɥɹ 

ɩɚɫɫɚɠɢɪɨɜ. [24] 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɨɥɥɟɣɛɭɫɚ Škoda-26Tr ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

1.5. 

 

Ɍɚɛɥɢɰɚ 1.5 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɨɥɥɟɣɛɭɫɚ Škoda-26Tr 

Ⱦɥɢɧɚ, ɦɦ 12 000 

ɒɢɪɢɧɚ, ɦɦ 2 550 

ȼɵɫɨɬɚ, ɦɦ 3 450 

ɉɨɥɧɚɹ ɦɚɫɫɚ, ɤɝ 18000 

Ɇɨɳɧɨɫɬɶ ɌɗȾ, ɤȼɬ 160 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ 

 
65 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɚɫɫɚɠɢɪɨɜ, ɱɟɥ. 102 

Ɇɟɫɬ ɞɥɹ ɫɢɞɟɧɢɹ 34 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.5 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 

ɛɚɬɚɪɟɣ 
ȼ ɡɚɞɧɟɣ ɱɚɫɬɢ 

Ⱦɚɥɶɧɨɫɬɶ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ, ɤɦ Ⱦɨ 40 ɤɦ 

 

1.3 Ɉɩɢɫɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ-

ɚɧɚɥɨɝɚ 

 

ɉɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 2019 ɝɨɥ ɜɫɟɝɨ ɜ Ɋɨɫɫɢɢ ɞɟɣɫɬɜɭɸɬ 4 ɡɚɜɨɞɚ, 

ɩɪɨɢɡɜɨɞɹɳɢɯ ɷɥɟɤɬɪɨɛɭɫɵ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ: 1. ɁȺɈ «ɌɪɨɥɁɚ» 

(ɛɵɜɲ. Ɂɢɍ) ɝ.ɗɧɝɟɥɶɫ, 2. ɉȺɈ «ɄɚɦȺɁ» ɝ. ɇɚɛɟɪɟɠɧɵɟ ɑɟɥɧɵ, 3. ȺɈ 

«ɋɬɪɨɣɌɪɚɧɫ» (ɛɵɜɲ. Ɍɪɚɧɫ-Ⱥɥɶɮɚ) ɝ. ȼɨɥɨɝɞɚ, 4. ȺɈ «ɍɌɌɁ» ɝ. ɍɮɚ. 

Ɉɞɧɚɤɨ, ɫɬɨɢɦɨɫɬɶ ɧɨɜɵɯ ɦɚɲɢɧ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɦɧɨɝɢɟ 

ɪɨɫɫɢɣɫɤɢɟ ɝɨɪɨɞɚ ɧɟ ɦɨɝɭɬ ɩɨɡɜɨɥɢɬɶ ɨɛɧɨɜɥɹɬɶ ɫɜɨɣ ɩɚɪɤ ɫɨɜɪɟɦɟɧɧɵɦɢ 

ɦɚɲɢɧɚɦɢ, ɩɪɟɞɥɚɝɚɟɦɵɦɢ ɷɬɢɦɢ ɡɚɜɨɞɚɦɢ. 

 

Ɋɢɫɭɧɨɤ 1.20 - Ⱥɧɚɥɢɡ ɩɚɪɤɚ ɬɪɨɥɥɟɣɛɭɫɨɜ ɊɎ 
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ɋɨɝɥɚɫɧɨ ɚɧɚɥɢɡɭ, ɩɪɨɜɨɞɢɦɨɦɭ ɝɪɭɩɩɨɣ ȽȺɁ (ɪɢɫɭɧɨɤ 1.20), ɫɚɦɨɣ 

ɦɚɫɫɨɜɨɣ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɣ  ɦɨɞɟɥɶɸ ɬɪɨɥɥɟɣɛɭɫɚ ɜ Ɋɨɫɫɢɢ ɹɜɥɹɟɬɫɹ Ɂɢɍ-682 

(ɪɢɫɭɧɨɤ 1.21), ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «ɌɪɨɥɁɚ». ɉɨ ɫɨɫɬɨɹɧɢɸ ɧɚ ɦɚɣ 2019 ɝɨɞɚ ɜ 

Ɋɨɫɫɢɢ ɢ ɫɬɪɚɧɚɯ ɋɇȽ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɨɤɨɥɨ 4000 ɬɪɨɥɥɟɣɛɭɫɨɜ ɷɬɨɝɨ 

ɫɟɦɟɣɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ, ɫɪɟɞɧɢɣ ɜɨɡɪɚɫɬ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 20 

ɥɟɬ. 

Ɂɢɍ-682 (ɞɨ ɫɟɪɬɢɮɢɤɚɰɢɢ Ɂɢɍ-9) — ɜɵɫɨɤɨɩɨɥɶɧɵɣ ɬɪɨɥɥɟɣɛɭɫ ɛɨɥɶɲɨɣ 

ɜɦɟɫɬɢɦɨɫɬɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɜɧɭɬɪɢɝɨɪɨɞɫɤɢɯ ɩɚɫɫɚɠɢɪɫɤɢɯ 

ɩɟɪɟɜɨɡɨɤ, ɩɪɨɢɡɜɨɞɹɳɢɣɫɹ ɜ ɝ. ɗɧɝɟɥɶɫɟ ɋɚɪɚɬɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ 

ɩɪɟɞɩɪɢɹɬɢɢ ɁȺɈ «ɌɪɨɥɁɚ». 

ɗɬɚ ɦɨɞɟɥɶ ɬɪɨɥɥɟɣɛɭɫɚ ɧɚɯɨɞɢɬɫɹ ɜ ɫɟɪɢɣɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫ 1972 ɝɨɞɚ, 

ɩɟɪɟɠɢɜ ɧɟɫɤɨɥɶɤɨ ɦɨɞɟɪɧɢɡɚɰɢɣ. ȼ 1990-ɟ ɝɨɞɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ, 

ɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɧɚ ɛɚɡɟ ɪɟɦɨɧɬɧɵɯ ɡɚɜɨɞɨɜ, ɪɚɡɪɚɛɨɬɚɥɢ ɫɜɨɢ ɜɚɪɢɚɧɬɵ Ɂɢɍ-

682, ɢɡɧɚɱɚɥɶɧɨ ɨɮɨɪɦɥɹɟɦɵɟ ɤɚɤ ɤɚɩɢɬɚɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɣ ɪɟɦɨɧɬ ɫ 

ɡɚɦɟɧɨɣ ɤɭɡɨɜɚ. ȼɫɟɝɨ ɫ ɧɚɱɚɥɚ ɜɵɩɭɫɤɚ ɬɪɨɥɥɟɣɛɭɫɨɜ ɫɟɦɟɣɫɬɜɚ Ɂɢɍ-682 

ɛɵɥɨ ɜɵɩɭɳɟɧɨ ɛɨɥɟɟ 42000 ɬɪɨɥɥɟɣɛɭɫɨɜ ɪɚɡɥɢɱɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ, ɤɨɬɨɪɵɟ 

ɪɚɛɨɬɚɸɬ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɜɫɟɦɭ ɦɢɪɭ. [2] 

 

Ɋɢɫɭɧɨɤ 1.21 – Ɍɪɨɥɥɟɣɛɭɫ Ɂɢɍ-682 
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Ɍɪɨɥɥɟɣɛɭɫɵ Ɂɢɍ-682 ɢɦɟɸɬ ɪɟɨɫɬɚɬɧɨ-ɤɨɧɬɚɤɬɨɪɧɭɸ ɫɢɫɬɟɦɭ 

ɭɩɪɚɜɥɟɧɢɹ (ɊɄɋɍ) ɬɹɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ. ȼ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ 

ɡɚɦɵɤɚɧɢɟɦ ɢ ɪɚɡɦɵɤɚɧɢɟɦ ɤɨɧɬɚɤɬɨɪɨɜ ɭɩɪɚɜɥɹɟɬ ɫɩɟɰɢɚɥɶɧɵɣ 

ɫɟɪɜɨɞɜɢɝɚɬɟɥɶ. Ⱦɢɧɚɦɢɤɚ ɪɚɡɝɨɧɚ ɢ ɬɨɪɦɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɪɚɧɟɟ 

ɡɚɞɚɧɧɨɣ ɜɪɟɦɟɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɊɄɋɍ. ɇɟ ɫɦɨɬɪɹ ɧɚ 

ɩɪɨɫɬɨɬɭ ɫɜɨɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɊɄɋɍ ɢɦɟɟɬ ɨɝɪɨɦɧɵɣ ɪɚɫɯɨɞ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɨɬɫɭɬɫɬɜɢɟ ɪɟɤɭɩɟɪɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ 

ɜɵɫɨɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɵ 

ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ.  

Ⱦɚɧɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɡɚɦɟɧɢɬɶ ɧɚ ɬɪɚɧɡɢɫɬɨɪɧɨ 

ɢɦɩɭɥɶɫɧɭɸ, ɤɨɬɨɪɚɹ ɩɨɦɢɦɨ ɦɟɧɶɲɟɝɨ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢɦɟɟɬ 

ɧɟɜɵɫɨɤɭɸ ɨɛɳɭɸ ɦɚɫɫɭ ɫɨɫɬɚɜɥɹɸɳɢɯ ɟё ɱɚɫɬɟɣ, ɚ ɬɚɤ ɠɟ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɟɤɭɩɟɪɚɰɢɢ ɷɧɟɪɝɢɢ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɚ ɥɢɛɨ ɜ 

ɫɟɬɶ, ɥɢɛɨ ɧɚ ɩɨɞɡɚɪɹɞɤɭ ɚɤɤɭɦɭɥɹɬɨɪɨɜ.  

Ɍɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ (Ɍɪɋɍ) - ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɬɪɚɧɡɢɫɬɨɪɧɵɯ 

ɤɥɸɱɚɯ. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɜɨɞɢɬɫɹ ɤ ɩɪɟɪɵɜɚɧɢɸ ɫ ɛɨɥɶɲɨɣ ɱɚɫɬɨɣ ɢ 

ɪɟɝɭɥɢɪɭɟɦɨɣ ɫɤɜɚɠɧɨɫɬɶɸ ɬɨɤɚ ɱɟɪɟɡ ɬɹɝɨɜɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ. 

ɉɪɢɦɟɧɟɧɢɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɪɢɦɟɧɹɬɶ 

ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɟ ɚɥɝɨɪɢɬɦɵ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɝɚɬɟɥɟɦ, ɪɟɚɥɢɡɭɹ ɡɚɳɢɬɭ ɨɬ 

ɛɨɤɫɨɜɚɧɢɹ, ɪɟɤɭɩɟɪɚɬɢɜɧɨɟ ɢ ɪɟɨɫɬɚɬɧɨɟ ɬɨɪɦɨɠɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢ ɞɨ ɩɨɥɧɨɣ 

ɨɫɬɚɧɨɜɤɢ, ɞɨɬɨɪɦɚɠɢɜɚɧɢɟ ɤɨɧɬɪɬɨɤɨɦ, ɩɨɨɫɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɹɝɢ, 

ɞɢɚɝɧɨɫɬɢɤɭ ɢ ɡɚɳɢɬɭ. ȼɫɟ ɷɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɧɟɡɚɜɢɫɢɦɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɨɤɚ ɜ ɹɤɨɪɟ ɢ ɨɛɦɨɬɤɚɯ ɜɨɡɛɭɠɞɟɧɢɹ. Ɍɚɤ ɤɚɤ ɬɪɚɧɡɢɫɬɨɪɵ 

ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɭɩɪɚɜɥɹɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɬɜɨɪɟ ɡɚɩɢɪɚɸɬɫɹ 

ɬɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɵɟ ɫɢɫɬɟɦɵ ɯɨɪɨɲɨ ɡɚɳɢɳɟɧɵ ɨɬ ɚɜɚɪɢɣɧɵɯ 

ɫɢɬɭɚɰɢɣ. [5] 

Ɋɚɫɱɟɬ ɢ ɡɚɦɟɪ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɷɥɟɤɬɪɨɬɪɚɧɫɩɨɪɬɚ 

ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɪɨɥɥɟɣɛɭɫɚ Ɂɢɍ-682 ɫ ɊɄɋɍ 
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ɫɨɫɬɚɜɥɹɟɬ 2,55 ɤȼɬ*ɱ/ɤɦ, ɚ ɬɪɨɥɥɟɣɛɭɫɚ ɦɨɞɟɥɢ ɌɪɨɥɁɚ-5275.07 «Ɉɩɬɢɦɚ» ɫ 

Ɍɪɋɍ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɎ «Ⱥɪɫ Ɍɟɪɦ» - 1,9 ɤȼɬ*ɱ/ɤɦ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɷɤɨɧɨɦɢɹ ɧɚ 1 ɤɦ ɩɪɨɛɟɝɚ ɬɪɨɥɥɟɣɛɭɫɚ «Ɉɩɬɢɦɚ» ɩɨ ɫɪɚɜɧɟɧɢɸ Ɂɢɍ-682 – 

0,65 ɤȼɬ*ɱ/ɤɦ (26 %), ɱɬɨ ɜ ɰɟɧɚɯ ɧɚ ɬɹɝɨɜɭɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɫɨɫɬɚɜɥɹɟɬ 2,07 

ɪɭɛ/ɤɦ (3,19 ɪɭɛ. ɡɚ 1 ɤȼɬ*ɱ ɜ ɮɟɜɪɚɥɟ 2019 ɝɨɞɚ). ɋɪɟɞɧɢɣ ɩɪɨɛɟɝ 

ɬɪɨɥɥɟɣɛɭɫɚ ɜ ɦɟɫɹɰ ɫɨɫɬɚɜɥɹɟɬ 5000 ɤɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɟɞɧɹɹ ɷɤɨɧɨɦɢɹ 

ɬɪɨɥɥɟɣɛɭɫɚ ɫ ɬɪɚɧɡɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ – 10 367 ɪɭɛ. ɜ 

ɦɟɫɹɰ ɢɥɢ 124 410 ɪɭɛ. ɜ ɝɨɞ. [6] 

ɉɪɢɛɥɢɡɢɬɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 1 ɤɦ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ 

ɬɪɨɥɥɟɣɛɭɫɚ ɫɨɫɬɚɜɥɹɟɬ 7,4 ɦɥɧ. ɪɭɛɥɟɣ, ɛɟɡ ɭɱёɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɹɝɨɜɨɣ 

ɩɨɞɫɬɚɧɰɢɢ. 

ɉɪɢɦɟɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 

ɬɪɨɥɥɟɣɛɭɫɚ Ɂɢɍ-682 ɫ ɭɫɬɚɧɨɜɤɨɣ Ɍɪɋɍ ɢ ɫɢɫɬɟɦɵ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ 

ɫɨɫɬɚɜɥɹɟɬ 4 ɦɥɧ. ɪɭɛɥɟɣ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ ɫ 

ɫɢɫɬɟɦɨɣ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɌɪɨɥɁɚ-5265.08 «Ɇɟɝɚɩɨɥɢɫ» 13 ɦɥɧ. ɪɭɛ, ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ ɷɤɨɧɨɦɢɹ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 9 ɦɢɥɥɢɨɧɨɜ ɪɭɛɥɟɣ. 

ɍɫɬɚɧɨɜɤɚ ɬɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɬɪɨɥɥɟɣɛɭɫ 

Ɂɢɍ-682 ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɷɤɨɧɨɦɢɸ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨ 31%, ɚ 

ɭɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɵ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɩɨɡɜɨɥɢɬ ɩɪɨɤɥɚɞɵɜɚɬɶ ɧɨɜɵɟ 

ɬɪɨɥɥɟɣɛɭɫɧɵɟ ɦɚɪɲɪɭɬɵ ɛɟɡ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɨɜɨɣ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ ɢ ɬɹɝɨɜɵɯ 

ɩɨɞɫɬɚɧɰɢɣ, ɚ ɬɚɤ ɠɟ ɨɛɟɫɩɟɱɢɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɴɟɡɞɚ ɩɪɟɩɹɬɫɬɜɢɣ, 

ɜɨɡɧɢɤɚɸɳɢɯ ɧɚ ɩɭɬɢ ɫɥɟɞɨɜɚɧɢɹ ɬɪɨɥɥɟɣɛɭɫɚ ɛɟɡ ɩɪɢɜɹɡɤɢ ɤ ɤɨɧɬɚɤɬɧɨɣ 

ɫɟɬɢ. [6] 

 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɨɞɢɧ 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥ ɩɪɨɜɟɞёɧ ɨɛɡɨɪ ɜɵɩɭɫɤɚɸɳɢɯɫɹ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɷɥɟɤɬɪɨɛɭɫɨɜ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ, ɤɪɚɬɤɚɹ ɢɫɬɨɪɢɹ ɢɯ ɩɨɹɜɥɟɧɢɹ, ɚ 

ɬɚɤ ɠɟ ɩɪɨɜɟɞёɧ ɚɧɚɥɢɡ ɬɪɨɥɥɟɣɛɭɫɧɨɝɨ ɩɚɪɤɚ ɊɎ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 2019 ɝɨɞ. 
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Ɍɚɤ ɠɟ ɛɵɥɨ ɞɚɧɨ ɨɛɨɫɧɨɜɚɧɢɹ ɜɵɛɨɪɚ ɬɪɨɥɥɟɣɛɭɫɚ ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɦɨɞɟɥɢ 

Ɂɢɍ-682, ɤɚɤ ɫɚɦɨɝɨ ɦɚɫɫɨɜɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɊɎ. ɉɪɨɜɟɞёɧ ɩɪɢɦɟɪɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ 

ɦɨɞɟɪɧɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ. 
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2 ɄɈɇɋɌɊɍɄɌɈɊɋɄɂɃ ɊȺɁȾȿɅ 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞёɧ ɜɵɛɨɪ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɥɹ ɦɨɞɟɪɧɢɡɚɰɢɢ ɬɪɨɥɥɟɣɛɭɫɚ Ɂɢɍ-682, ɚ ɬɚɤ ɠɟ ɩɪɨɜɟɞёɧ 

ɪɚɫɱёɬ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɞɜɢɠɟɧɢɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ 

ɬɪɨɥɥɟɣɛɭɫɚ. 

 

2.1 ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɹɝɨɜɨɝɨ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ 

ɬɪɨɥɥɟɣɛɭɫɚ 

 

Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜ ɩɪɟɞɵɞɭɳɟɦ ɪɚɡɞɟɥɟ ɧɚ ɬɪɨɥɥɟɣɛɭɫɚɯ Ɂɢɍ-682 

ɭɫɬɚɧɨɜɥɟɧɚ ɪɟɨɫɬɚɬɧɨ-ɤɨɧɬɚɤɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ. ȼɜɢɞɭ ɜɵɫɨɤɨɝɨ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɭɫɬɚɧɨɜɤɚ 

ɫɢɫɬɟɦɵ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɧɟɜɵɝɨɞɧɚ. ȼ ɤɚɱɟɫɬɜɟ ɚɥɶɬɟɪɧɚɬɢɜɵ ɞɚɧɧɨɣ 

ɫɢɫɬɟɦɟ  ɭɩɪɚɜɥɟɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ ɬɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ ɉɌɄ-115ɇɅ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɎ «Ⱥɪɫ 

Ɍɟɪɦ» ɝ. ɇɨɜɨɫɢɛɢɪɫɤ. ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɦɚɫɫɨɜɨ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɬɪɨɥɥɟɣɛɭɫɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «ɌɪɨɥɁɚ», ɚ ɬɚɤ ɠɟ ɞɪɭɝɢɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. ɉɨɦɢɦɨ ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɨɜɵɟ ɦɚɲɢɧɵ, ɞɚɧɧɵɣ ɤɨɦɩɥɟɤɬ 

ɬɹɝɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤ ɠɟ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɨɞɜɢɠɧɨɣ 

ɫɨɫɬɚɜ ɜ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɤɚɩɢɬɚɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɧɚ ɦɚɲɢɧɵ 

ɫ ɤɨɥɥɟɤɬɨɪɧɵɦ ɬɹɝɨɜɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. ȿɝɨ ɨɫɧɨɜɧɵɦ 

ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɟɪɟɞ ɊɄɋɍ ɩɨɦɢɦɨ  ɩɨɧɢɠɟɧɧɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ (ɞɨ 

31%, ɜɫɥɟɞɫɬɜɢɟ ɨɬɫɭɬɫɬɜɢɹ ɩɨɬɟɪɶ ɧɚ ɩɭɫɤɨɜɵɯ ɪɟɨɫɬɚɬɚɯ), ɬɚɤ ɠɟ ɹɜɥɹɟɬɫɹ 

ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɧɚɞёɠɧɨɫɬɶ, ɡɚ ɫɱёɬ ɢɫɤɥɸɱɟɧɢɹ ɪɟɥɟɣɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 

ɋɨɫɬɚɜ ɞɚɧɧɨɝɨ ɤɨɦɩɥɟɤɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 



 

ʗˊм. Лˋ˔˕ № дˑк˖м. Пˑд˒ˋ˔ь Да˕а 

Лˋ˔˕ 

34 ͚͛.͘5.͙͘.͚͙͘9.7͙5 Пʖ 

 

 

Ɋɢɫɭɧɨɤ 2.1 - ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɂɊȻɂ ɉɌ-2-380 ɍ2 

 

 ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɂɊȻɂ ɉɌ-2-380 ɍ2 (ɪɢɫɭɧɨɤ 2.1) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 

ɩɥɚɜɧɨɝɨ ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɤɢ ɬɪɨɥɥɟɣɛɭɫɚ. Ⱦɚɧɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɥɧɨɫɬɶɸ ɰɢɮɪɨɜɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɜ 

ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɨɜ ɫɜɹɡɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɨɩɬɨɜɨɥɨɤɨɧɧɵɟ ɤɚɛɟɥɢ, ɢɦɟɟɬɫɹ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɧɟɲɧɟɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ. ɂɦɟɟɬ 

ɜɫɬɪɨɟɧɧɵɟ ɢɡɦɟɪɢɬɟɥɢ ɞɥɹ ɭɱёɬɚ ɩɨɬɪɟɛɥɟɧɢɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 

 

Ɋɢɫɭɧɨɤ 2.2 - Ȼɥɨɤ ɢɧɞɢɤɚɰɢɢ Ȼɂ-03 

 

Ȼɥɨɤ ɢɧɞɢɤɚɰɢɢ (ɪɢɫɭɧɨɤ 2.1) ɹɜɥɹɟɬɫɹ ɫɜɨɟɨɛɪɚɡɧɵɦ ɛɨɪɬɨɜɵɦ 

ɤɨɦɩɶɸɬɟɪɨɦ ɢ ɨɛɴɟɞɢɧɹɟɬ ɜ ɫɟɛɟ ɜɫɸ ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɜɨɞɢɬɟɥɹ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɛɨɬɟ ɬɪɨɥɥɟɣɛɭɫɚ. Ɉɧ ɩɨɤɚɡɵɜɚɟɬ ɞɚɜɥɟɧɢɟ ɜ ɩɧɟɜɦɨɫɢɫɬɟɦɟ, 

ɪɚɡɥɢɱɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɨɫɬɚɬɨɤ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 

ɛɚɬɚɪɟɣ,  ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ, ɚ ɬɚɤ ɠɟ ɩɪɨɜɨɞɢɬ 

ɞɢɚɝɧɨɫɬɢɤɭ ɜɫɟɣ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. 

http://www.arsterm-td.ru/resource/images/product/irbi_pt1_230.jpg
http://www.arsterm-td.ru/resource/images/product/bi.jpg
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Ɋɢɫɭɧɨɤ 2.3 - Ʉɚɛɢɧɧɵɣ ɛɥɨɤ ɩɪɨɰɟɫɫɨɪɚ ɉȻɌ-03ȺɌ 

 

Ʉɚɛɢɧɧɵɣ ɛɥɨɤ ɩɪɨɰɟɫɫɨɪɚ (ɪɢɫɭɧɨɤ 2.3) ɮɨɪɦɢɪɭɟɬ ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ 

ɬɹɝɨɜɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɜ ɰɢɮɪɨɜɨɦ ɤɨɞɟ ɢ ɩɟɪɟɞɚёɬ ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ 

ɤɨɦɚɧɞɵ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɱɟɪɟɡ ɨɩɬɢɱɟɫɤɢɣ ɤɚɧɚɥ 

ɫɜɹɡɢ. 

 

 

Ɋɢɫɭɧɨɤ 2.4 - Ʉɨɧɬɪɨɥɥɟɪ ɜɨɞɢɬɟɥɹ Ʉȼɉ-36 ȺɌ 

 

Ʉɨɧɬɪɨɥɥɟɪ ɜɨɞɢɬɟɥɹ (ɪɢɫɭɧɨɤ 2.4) ɩɪɟɨɛɪɚɡɭɟɬ ɫɢɝɧɚɥɵ ɯɨɞɨɜɨɣ ɢ 

ɬɨɪɦɨɡɧɨɣ ɩɟɞɚɥɟɣ ɜɨɞɢɬɟɥɹ ɜ ɭɩɪɚɜɥɹɸɳɢɟ ɫɢɝɧɚɥɵ ɞɥɹ ɩɪɨɰɟɫɫɨɪɚ, ɚ ɬɚɤ ɠɟ 

ɡɚɞɚɟɬ ɪɟɠɢɦ ɞɜɢɠɟɧɢɹ «ȼɩɟɪɟɞ/ɧɚɡɚɞ». 

http://www.arsterm-td.ru/resource/images/product/bpt_03.jpg
http://www.arsterm-td.ru/resource/images/product/kvp.jpg
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Ɋɢɫɭɧɨɤ 2.5 - Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȻȺ-250 

 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȻȺ-250 (ɪɢɫ.5.12) ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɚɜɚɪɢɣɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɬɹɝɨɜɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɪɚɡɪɵɜɚɟɬ ɬɹɝɨɜɭɸ ɰɟɩɶ. 

 

 

Ɋɢɫɭɧɨɤ 2.6 Ȼɥɨɤ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɉɇ 24-600 

 

Ȼɥɨɤ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɉɇ 24-600 (ɪɢɫɭɧɨɤ 2.6) ɩɨɡɜɨɥɹɟɬ ɡɚɩɭɫɬɢɬɶ 

ɫɢɥɨɜɨɣ ɬɹɝɨɜɵɣ ɩɪɢɜɨɞ ɨɬ ɫɨɛɫɬɜɟɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɛɟɡ ɩɨɞɤɥɸɱɟɧɢɹ ɤ 

ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ.  

 

 

Ɋɢɫɭɧɨɤ 2.7 - ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɉɇɊ-125-2 

http://www.arsterm-td.ru/resource/images/product/vba-250.jpg
http://www.arsterm-td.ru/resource/images/product/pn_24_600.jpg
http://www.arsterm-td.ru/resource/images/product/pnr_125.jpg


 

ʗˊм. Лˋ˔˕ № дˑк˖м. Пˑд˒ˋ˔ь Да˕а 

Лˋ˔˕ 

37 ͚͛.͘5.͙͘.͚͙͘9.7͙5 Пʖ 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɉɇɊ-125-2 (ɪɢɫɭɧɨɤ 2.7) ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɜɨɸ ɪɚɛɨɬɭ ɧɚ 

ɨɫɧɨɜɟ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɛɟɡ ɭɱɚɫɬɢɹ 

ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɡɜɟɧɚ. ɉɇɊ-125 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɥɢɛɨ ɩɨɞ ɩɨɥɨɦ, ɥɢɛɨ ɧɚ 

ɤɪɵɲɟ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɢɬɚɧɢɟ ɛɨɪɬɨɜɨɣ ɫɟɬɢ ɫ ɜɵɫɨɤɢɦ 

ɄɉȾ (93 %) ɩɪɢ ɥɸɛɵɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ, ɧɟ ɬɪɟɛɭɹ ɨɬɞɟɥɶɧɨɣ 

ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. Ɉɛɥɟɝɱёɧɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ȺɄȻ, ɜɫɥɟɞɫɬɜɢɟ 

ɫɬɚɛɢɥɶɧɨɝɨ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɉɇɊ-125 ɹɜɥɹɟɬɫɹ ɷɧɟɪɝɨɧɟɡɚɜɢɫɢɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 

ɡɚɩɭɫɤɚɟɬɫɹ ɢ ɫɨɯɪɚɧɹɟɬ ɫɜɨɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɞɚɠɟ ɩɪɢ ɨɛɪɵɜɟ ɰɟɩɢ 

ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. ɉɇɊ-125 ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɢɟ ɬɨɤɚ ɧɚɝɪɭɡɤɢ, ɧɟ 

ɛɨɢɬɫɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɬɟɪɩɢɬ ɢɦɩɭɥɶɫɵ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɚɤɬɧɨɣ 

ɫɟɬɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɮɭɧɤɰɢɹ ɜɧɟɲɧɟɣ ɢɧɞɢɤɚɰɢɢ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ. Д25] 

 

Ɋɢɫɭɧɨɤ 2.8 - ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɩɨɥɨɦ ɬɪɨɥɥɟɣɛɭɫɚ Ɂɢɍ-

682ȼ: 

 

1-ɡɚɞɧɹɹ ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɩɨɞɜɟɫɤɚ, 2-ɡɚɞɧɢɣ ɦɨɫɬ ɜ ɫɛɨɪɟ, 3-ɤɚɪɞɚɧɧɚɹ 

ɩɟɪɟɞɚɱɚ, 4-ɬɹɝɨɜɵɣ ɞɜɢɝɚɬɟɥɶ, 5-ɹɳɢɤ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, 6-ɦɨɬɨɪ-

ɤɨɦɩɪɟɫɫɨɪ, 7-ɢɧɞɭɤɬɢɜɧɵɣ ɲɭɧɬ, 8-ɝɟɧɟɪɚɬɨɪ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɞɜɢɝɚɬɟɥɶ, 

9-ɹɳɢɤ ɲɭɧɬɨɜɵɯ ɪɟɨɫɬɚɬɨɜ, 10-ɹɳɢɤ ɫ ɩɭɫɤɨɬɨɪɦɨɡɧɵɦ ɪɟɨɫɬɚɬɨɦ, 11-

ɝɪɭɩɩɨɜɨɣ ɪɟɨɫɬɚɬɧɵɣ ɤɨɧɬɪɨɥɥɟɪ, 12-ɩɟɪɟɞɧɢɣ ɦɨɫɬ, 13-ɩɟɪɟɞɧɹɹ 

ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɩɨɞɜɟɫɤɚ, 14-ɝɢɞɪɨɫɢɫɬɟɦɚ ɭɫɢɥɢɬɟɥɹ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 

15-ɩɪɢɜɨɞ ɪɭɱɧɨɝɨ ɬɨɪɦɨɡɚ, 16-ɪɭɥɟɜɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ɫɛɨɪɟ, 17-ɩɟɞɚɥɢ 

ɤɨɧɬɪɨɥɥɟɪɚ ɢ ɬɨɪɦɨɡɚ. 
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ɉɪɢ ɡɚɦɟɧɟ ɢɦɟɸɳɟɣɫɹ ɜ ɬɪɨɥɥɟɣɛɭɫɟ ɪɟɨɫɬɚɬɧɨ-ɤɨɧɬɚɤɬɨɪɧɨɣ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ ɧɚ ɩɪɟɞɥɨɠɟɧɧɭɸ ɬɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɭɸ, 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɬɚɤɢɯ ɭɡɥɚɯ ɤɚɤ: ɢɧɞɭɤɬɢɜɧɵɣ ɲɭɧɬ (7, ɪɢɫɭɧɨɤ 2.8), 

ɝɟɧɟɪɚɬɨɪ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɞɜɢɝɚɬɟɥɶ (8, ɪɢɫɭɧɨɤ 2.8),  ɹɳɢɤ ɲɭɧɬɨɜɵɯ 

ɪɟɨɫɬɚɬɨɜ (9, ɪɢɫɭɧɨɤ 2.8), ɹɳɢɤ ɫ ɩɭɫɤɨɬɨɪɦɨɡɧɵɦ ɪɟɨɫɬɚɬɨɦ (10, ɪɢɫɭɧɨɤ 

2.8), ɝɪɭɩɩɨɜɨɣ ɪɟɨɫɬɚɬɧɵɣ ɤɨɧɬɪɨɥɥɟɪ (11, ɪɢɫɭɧɨɤ 2.8) ɨɬɩɚɞɚɟɬ. ɗɬɢ ɭɡɥɵ 

ɡɚɦɟɧɹɸɬɫɹ  ɧɚ ɤɨɦɩɥɟɤɬ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɹɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɉɌɄ-115 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɎ «Ⱥɪɫ Ɍɟɪɦ» ɝ. 

ɇɨɜɨɫɢɛɢɪɫɤ. ȼ ɫɨɫɬɚɜ ɷɬɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɯɨɞɹɬ: ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɂɊȻɂ ɉɌ-2-

380 ɍ2 (ɪɢɫɭɧɨɤ 2.1), ɛɥɨɤ ɢɧɞɢɤɚɰɢɢ Ȼɂ-03 (ɪɢɫɭɧɨɤ 2.2), ɤɚɛɢɧɧɵɣ ɛɥɨɤ 

ɩɪɨɰɟɫɫɨɪɚ ɉȻɌ-03ȺɌ (ɪɢɫɭɧɨɤ 2.3), ɤɨɧɬɪɨɥɥɟɪ ɜɨɞɢɬɟɥɹ Ʉȼɉ-36 ȺɌ 

(ɪɢɫɭɧɨɤ 2.4), ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȻȺ-250 (ɪɢɫɭɧɨɤ 2.5), ɛɥɨɤ 

ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɉɇ 24-600 (ɪɢɫɭɧɨɤ 2.6), ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɉɇɊ-125-2 

(ɪɢɫɭɧɨɤ 2.7). Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɚɧɧɨɝɨ ɤɨɦɩɥɟɤɬɚ 

ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɩɨɠɟɥɚɧɢɸ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɨɪɢɬɟɬɧɵɦ ɹɜɥɹɟɬɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɤɪɵɲɟ. 

 

Ɋɢɫɭɧɨɤ 2.9 – ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɧɚ ɤɪɵɲɟ 

ɬɪɨɥɥɟɣɛɭɫɚ 

 

2.2 ȼɵɛɨɪ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 

 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ ɞɥɹ ɞɜɢɠɟɧɢɹ ɬɪɨɥɥɟɣɛɭɫɚ ɜ ɪɟɠɢɦɟ 

ɚɜɬɨɧɨɦɧɨɝɨ ɜɵɛɪɚɧ ɛɚɬɚɪɟɣɧɵɣ ɛɥɨɤ ɄȺɌ-240ɇɅ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ 

«Ʌɢɨɬɟɯ-ɂɧɧɨɜɚɰɢɢ». 



 

ʗˊм. Лˋ˔˕ № дˑк˖м. Пˑд˒ˋ˔ь Да˕а 

Лˋ˔˕ 

39 ͚͛.͘5.͙͘.͚͙͘9.7͙5 Пʖ 

Ɉɞɢɧ ɛɚɬɚɪɟɣɧɵɣ ɛɥɨɤ ɄȺɌ-240ɇɅ (ɪɢɫɭɧɨɤ 2.10) ɫɨɫɬɨɢɬ ɢɡ 36 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧёɧɧɵɯ ɥɢɬɢɣ-ɠɟɥɟɡɨ-ɮɨɬɫɮɚɬɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ.  

ȼ ɤɚɠɞɨɦ ɛɥɨɤɟ ɭɫɬɚɧɨɜɥɟɧɵ ɷɥɟɦɟɧɬɵ ɨɯɥɚɠɞɟɧɢɹ ɢ ɨɛɨɝɪɟɜɚ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɩɨɞɞɟɪɠɢɜɚɬɶ ɨɩɬɢɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɢ ɡɚɳɢɬɵ, ɤɨɬɨɪɚɹ 

ɩɪɨɢɡɜɨɞɢɬ ɛɚɥɚɧɫɢɪɨɜɤɭ ɢ  ɤɨɧɬɪɨɥɢɪɭɟɬ ɡɚɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɢɯ 

ɬɟɦɩɟɪɚɬɭɪɭ, ɚ ɬɚɤɠɟ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ (ɪɢɫɭɧɨɤ 2.11). 

 

 

Ɋɢɫɭɧɨɤ 2.10 - Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɛɚɬɚɪɟɣɧɨɝɨ ɛɥɨɤɚ ɄȺɌ 240ɇɅ 

 

 

Ɋɢɫɭɧɨɤ 2.11 - ɋɨɫɬɚɜɧɵɟ ɷɥɟɦɟɧɬɵ ɛɚɬɚɪɟɣɧɨɝɨ ɛɥɨɤɚ ɄȺɌ 240ɇɅ 

 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜ ɛɚɬɚɪɟɣɧɨɦ ɛɥɨɤɟ ɄȺɌ-240ɇɅ 

ɭɫɩɟɲɧɨ ɫɩɪɚɜɢɥɚɫɶ ɫɨ ɫɜɨɟɣ ɡɚɞɚɱɟɣ ɜɨ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɣ ɩɟɪɜɨɝɨ 

ɬɪɨɥɥɟɣɛɭɫɚ ɫ ɚɜɬɨɧɨɦɧɵɦ ɯɨɞɨɦ ɋɌ-6217Ɇ (ɪɢɫɭɧɨɤ 1.2) ɜ 2012 ɝɨɞɭ ɜ ɝ. 

ɇɨɜɨɫɢɛɢɪɫɤɟ. Ɇɚɲɢɧɚ ɭɫɩɟɲɧɨ ɩɪɟɨɞɨɥɟɜɚɥɚ ɪɚɫɫɬɨɹɧɢɟ ɜ 60 ɤɦ.  



 

ʗˊм. Лˋ˔˕ № дˑк˖м. Пˑд˒ˋ˔ь Да˕а 

Лˋ˔˕ 

40 ͚͛.͘5.͙͘.͚͙͘9.7͙5 Пʖ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɚɬɚɪɟɣɧɨɝɨ ɛɥɨɤɚ ɄȺɌ-240ɇɅ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 2.1. 

 

Ɍɚɛɥɢɰɚ 2.1 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɛɚɬɚɪɟɣɧɨɝɨ ɛɥɨɤɚ ɄȺɌ 240ɇɅ 

ɉɚɪɚɦɟɬɪɵ ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 

1 ɛɥɨɤ 2 ɛɥɨɤɚ 3 ɛɥɨɤɚ 4 ɛɥɨɤɚ 

Ʉɨɧɮɢɝɭɪɚɰɢɹ 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ əɱɟɣɤɚ 36 72 108 144 

Ёɦɤɨɫɬɶ ɧɚɱɚɥɶɧɚɹ 

ɇɨɦɢɧɚɥɶɧɚɹ Ⱥ*ɱ 240 240 240 240 

Ёɦɤɨɫɬɶ ɤɨɧɟɱɧɚɹ 

ɇɨɦɢɧɚɥɶɧɚɹ Ⱥ*ɱ 26 52 77 102 

ɇɚɩɪɹɠɟɧɢɟ 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ȼ 133 266 400 532 

ɇɨɦɢɧɚɥɶɧɨɟ ȼ 115 230 345 460 

Ɇɢɧɢɦɚɥɶɧɨɟ ȼ 101 202 303 403 

Ɂɚɩɚɫёɧɧɚɹ ɷɧɟɪɝɢɹ 

ɇɨɦɢɧɚɥɶɧɚɹ ɤȼɬ*ɱ 27,6 55,2 82,8 110,4 

Ⱦɨɫɬɭɩɧɚɹ ɤȼɬ*ɱ 22,4 44,2 66,3 88,3 

Ɇɨɳɧɨɫɬɶ ɩɪɢ ɪɚɡɪɹɞɟ 

1ɋ ɤȼɬ 27,6 55,2 82,3 110 

3ɋ ɤȼɬ 82,8 165 248 440 

ɋ/2 ɤȼɬ 13,8 27,6 41,4 55,2 

Ⱦɚɥɶɧɨɫɬɶ ɯɨɞɚ ɬɪɨɥɥɟɣɛɭɫɚ ɦɚɫɫɨɣ 20 ɬ 

Ɋɚɫɫɬɨɹɧɢɟ ɤɦ 15 30 44 60 
 

ȼ ɨɞɧɨɦ ɛɚɬɚɪɟɣɧɨɦ ɛɥɨɤɟ ɪɚɫɩɨɥɨɠɟɧɨ 36 ɚɤɤɭɦɭɥɹɬɨɪɨɜ LFP240 

(ɪɢɫ.5.3), ɫɨɟɞɢɧёɧɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɛɚɬɚɪɟɣɧɨɝɨ ɛɨɥɤɚ 

ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 864 000 ɪɭɛɥɟɣ. [26] 

ɉɪɢ ɡɚɦɟɧɟ ɪɟɨɫɬɚɬɧɨ-ɤɨɧɬɚɤɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ 

ɞɜɢɝɚɬɟɥɟɦ ɧɚ ɬɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɭɸ, ɨɩɢɫɚɧɧɨɣ ɜ ɩɭɧɤɬɟ 2.1, 

ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨɞ ɩɨɥɨɦ ɬɪɨɥɥɟɣɛɭɫɚ ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ, ɤɭɞɚ 

ɦɨɠɧɨ ɩɨɦɟɫɬɢɬɶ 2 ɹɳɢɤɚ ȺɄȻ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɨɛɚɜɢɬɶ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɜ ɡɚɞɧɸɸ ɱɚɫɬɶ ɩɨɞ ɩɨɥɨɦ, ɚ ɬɚɤ ɠɟ ɧɚ ɡɚɞɧɟɣ 

ɧɚɤɨɩɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɡɚ ɡɚɞɧɟɣ ɩɚɫɫɚɠɢɪɫɤɨɣ ɞɜɟɪɶɸ. ɑɬɨɛɵ 
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ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɩɨɬɟɪɹɧɧɵɟ ɩɚɫɫɚɠɢɪɨɦɟɫɬɚ, ɜɨɡɦɨɠɧɚ ɭɫɬɚɧɨɜɤɚ ɫɢɞɟɧɢɣ ɧɚ 

ɹɳɢɤ ɫ ȺɄȻ. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ȺɄȻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.12. 

 

Ɋɢɫɭɧɨɤ 2.12 ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ȺɄȻ 

 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 

ɛɚɬɚɪɟɣ ɜɵɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɥɶɧɨɫɬɢ ɦɚɪɲɪɭɬɚ, ɧɚ ɤɨɬɨɪɨɦ 

ɩɪɟɞɫɬɨɢɬ ɪɚɛɨɬɚɬɶ ɬɪɨɥɥɟɣɛɭɫɭ.  

Ʉ ɩɪɢɦɟɪɭ, ɪɚɫɫɦɨɬɪɢɦ ɦɚɪɲɪɭɬ ɚɜɬɨɛɭɫɚ №6 «ȼɨɤɡɚɥ – ɩ. Ⱦɢɧɚɦɨ» 

ɝ.Ɇɢɚɫɫɚ, ɤɨɬɨɪɵɣ ɫ 90-ɯ ɝɨɞɨɜ ɩɥɚɧɢɪɭɟɬɫɹ ɩɟɪɟɜɟɫɬɢ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɬɪɨɥɥɟɣɛɭɫɚɦɢ. Ɉɛɳɚɹ ɩɪɨɬɹɠёɧɧɨɫɬɶ ɦɚɪɲɪɭɬɚ ɫɨɫɬɚɜɥɹɟɬ 7 ɤɢɥɨɦɟɬɪɨɜ, 

ɩɪɢ ɷɬɨɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɜ 3,5 ɤɢɥɨɦɟɬɪɚ ɞɨ ɨɫɬɚɧɨɜɤɢ «Ⱦɜɨɪɟɰ 

ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɢɬɟɥɟɣ» ɢɦɟɟɬɫɹ ɤɨɧɬɚɤɬɧɚɹ ɫɟɬɶ, ɢɫɩɨɥɶɡɭɟɦɚɹ 

ɬɪɨɥɥɟɣɛɭɫɚɦɢ 3,4 ɢ 7 ɦɚɪɲɪɭɬɨɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɚɫɫɬɨɹɧɢɟ ɜ 3,5 ɤɦ ɞɨ 

ɤɨɧɟɱɧɨɣ ɨɫɬɚɧɨɜɤɢ «ɩ. Ⱦɢɧɚɦɨ», ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɭ ɩɪɨɯɨɞɧɨɣ ɡɚɜɨɞɚ 

«ɆɢɚɫɫɗɥɟɤɬɪɨȺɩɩɚɪɚɬ» ɫɨɫɬɚɜɥɹɟɬ ɬɚɤ ɠɟ 3,5 ɤɦ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ  ɤɦ 

ɧɟɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɵɣ ɭɱɚɫɬɨɤ ɫɨɫɬɚɜɥɹɟɬ 7 ɤɦ ɜ ɞɜɭɯɩɭɬɧɨɦ ɢɫɱɢɫɥɟɧɢɢ. 

Ⱦɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɨɥɥɟɣɛɭɫɭ ɯɜɚɬɢɬ 1 ɛɥɨɤɚ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
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ȺɄȻ, ɤɨɬɨɪɵɯ ɯɜɚɬɢɬ ɬɪɨɥɥɟɣɛɭɫɭ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɭɱɚɫɬɤɚ ɜ 15 ɤɦ. Ɍɚɤ ɠɟ 

ɷɬɨɝɨ ɡɚɩɚɫɚ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɬɪɨɥɥɟɣɛɭɫɭ ɯɜɚɬɢɬ ɩɪɟɨɞɨɥɟɬɶ, ɤ ɩɪɢɦɟɪɭ 

ɭɱɚɫɬɨɤ ɨɛɟɫɬɨɱɟɧɧɨɣ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ, ɥɢɛɨ ɦɟɫɬɨ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɚɜɚɪɢɢ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɟ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟ ɛɭɞɟɬ ɧɟɫɬɢ ɩɨɬɟɪɢ ɢɡ-ɡɚ 

ɩɪɨɫɬɨɟɜ ɧɚ ɥɢɧɢɢ. Ⱥɧɚɥɨɝɢɱɧɨ ɦɨɠɧɨ ɩɪɨɜɟɫɬɢ ɪɚɫɱёɬ ɞɥɹ ɞɪɭɝɢɯ 

ɦɚɪɲɪɭɬɨɜ ɢ ɢɫɯɨɞɹ ɢɡ ɢɯ ɩɪɨɬɹɠёɧɧɨɫɬɢ ɨɩɪɟɞɟɥɢɬɶ ɬɪɟɛɭɟɦɵɣ ɡɚɩɚɫ 

ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ. 

 

2.3 Ɋɚɫɱёɬ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɞɜɢɠɟɧɢɟ ɬɪɨɥɥɟɣɛɭɫɚ  

 

Ɋɚɫɱёɬ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɞɜɢɠɟɧɢɟ ɬɪɨɥɥɟɣɛɭɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɭɱёɬɨɦ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɧɭɠɞɵ: ɪɚɡɥɢɱɧɵɟ 

ɦɚɧёɜɪɵ ɜ ɞɟɩɨ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ, ɫɥɭɠɛɵ 

ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɪɚɫɯɨɞɵ ɧɚ ɩɨɬɟɪɢ ɜ ɬɹɝɨɜɵɯ ɩɨɞɫɬɚɧɰɢɹɯ ɢ ɫɢɫɬɟɦɟ 

ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ. 

Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʟэ�ˇˇ˅ˋˉ = ʜ˒К˕.˒. ∙ К˒ ∙ К˅ ∙ ʥэ, ˓˖˄/ˍˏ, (2.1) 

ɝɞɟ ɇɩ - ɧɨɪɦɵ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɟɡ ɭɱёɬɚ ɩɨɬɟɪɶ ɩɨ ɬɢɩɚɦ 

(ɦɨɞɟɥɹɦ) ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɬɪɚɦɜɚɟɜ (ɬɪɨɥɥɟɣɛɭɫɨɜ); 

i– ɬɢɩ (ɦɨɞɟɥɶ) ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ; 

Ʉɬ.ɩ. -ɩɨɬɟɪɢ ɜ ɬɹɝɨɜɵɯ ɩɨɞɫɬɚɧɰɢɹɯ, ɩɪɢɧɢɦɚɟɬɫɹ 0,95; 

Ʉɩ -ɩɨɬɟɪɢ ɜ ɫɢɫɬɟɦɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦ 0,93; 

Ʉɜ - ɪɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɩɪɨɰɟɫɫɵ (ɩɪɨɱɟɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ) ɩɪɢɧɢɦɚɟɦ 0,96 ɞɥɹ 

ɩɪɟɞɩɪɢɹɬɢɣ ɫ ɢɧɜɟɧɬɚɪёɦ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɞɨ 100 ɟɞɢɧɢɰ ɢ 0,97 ɞɥɹ 

ɩɪɟɞɩɪɢɹɬɢɣ ɫ ɢɧɜɟɧɬɚɪёɦ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɫɜɵɲɟ 100 ɟɞɢɧɢɰ; 

ɐɷ – ɩɪɨɝɧɨɡɢɪɭɟɦɚɹ ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɬɟɱɟɧɢɟ ɩɥɚɧɨɜɨɝɨ ɩɟɪɢɨɞɚ 

(4,86 ɪɭɛ). 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧɵ ɐɷ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɨ ɫɬɨɢɦɨɫɬɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɩɪɟɞɵɞɭɳɢɣ ɩɟɪɢɨɞ, ɞɚɧɧɵɯ ɨ ɜɟɥɢɱɢɧɟ ɢɧɞɟɤɫɚ ɰɟɧ ɧɚ 

ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, ɩɭɛɥɢɤɭɟɦɵɟ Ɋɨɫɫɬɚɬɨɦ Ɋɨɫɫɢɢ, ɚ ɬɚɤɠɟ ɞɚɧɧɵɯ ɨ 

ɜɟɥɢɱɢɧɚɯ ɞɟɮɥɹɬɨɪɨɜ ɢ ɢɧɞɟɤɫɨɜ ɰɟɧ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ, 

ɩɭɛɥɢɤɭɟɦɵɯ Ɇɢɧɷɤɨɧɨɦɪɚɡɜɢɢɹ Ɋɨɫɫɢɢ ɜ ɋɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɹɯ ɞɥɹ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɚɪɢɚɧɬɨɜ ɩɪɨɝɧɨɡɚ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɧɚ 

ɨɱɟɪɟɞɧɨɣ ɩɟɪɢɨɞ. 

ɇɨɪɦɵ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɟɡ ɭɱёɬɚ ɩɨɬɟɪɶ ɩɨ ɬɢɩɚɦ (ɦɨɞɟɥɹɦ) 

ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɬɪɚɦɜɚɟɜ (ɬɪɨɥɥɟɣɛɭɫɨɜ) ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 ʜ˒ = ሺʜ˕ + ʜ˅ሻ · ,˓˔ܩ ˍʑ˕ · ч/ˍˏ, (2.2) 

ɝɞɟ ɇɬ -  ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɷɥɟɤɬɪɨɬɹɝɭ 

ɬɪɚɦɜɚɣɧɨɝɨ ɜɚɝɨɧɚ ɢɥɢ ɬɪɨɥɥɟɣɛɭɫɚ; 

ɇɜ - ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɧɭɠɞɵ ɜɚɝɨɧɨɜ  

(ɬɪɨɥɥɟɣɛɭɫɨɜ) -ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɨɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ, ɨɫɜɟɳɟɧɢɟ ɢ 

ɬ.ɞ.; 

Gɫɪ. – ɫɪɟɞɧɹɹ ɦɚɫɫɚ ɬɪɚɦɜɚɹ (ɬɪɨɥɥɟɣɛɭɫɚ) ɫ ɩɚɫɫɚɠɢɪɚɦɢ. 

˓˔ܩ  = ˕ܩ + ݃ + ݊˔˓, ˕, (2.3) 

ɝɞɟ Gɬ – ɫɧɚɪɹɠёɧɧɚɹ ɦɚɫɫɚ ɬɪɚɦɜɚɹ (ɬɪɨɥɥɟɣɛɭɫɚ), ɜɤɥɸɱɚɹ ɦɚɫɫɭ 

ɜɨɞɢɬɟɥɹ, ɬ; 

g - ɫɪɟɞɧɹɹ ɦɚɫɫɚ ɩɚɫɫɚɠɢɪɚ, ɬ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,07 ɬ); 

nɫɪ - ɫɪɟɞɧɟɟ ɧɚɩɨɥɧɟɧɢɟ ɜɚɝɨɧɚ (ɬɪɨɥɥɟɣɛɭɫɚ), ɱɟɥ. 

 

ɉɪɢ ɪɚɫɱёɬɟ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɫɧɨɜɧɨɣ ɧɨɪɦɚɬɢɜɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɬɹɝɭ (Hɨ), ɡɧɚɱɟɧɢɹ 

ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2 
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Ɍɚɛɥɢɰɚ 2.2 - Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɨɪɦɵ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɷɥɟɤɬɪɨɬɹɝɭ ɬɪɚɦɜɚɣɧɵɯ ɜɚɝɨɧɨɜ ɢ ɬɪɨɥɥɟɣɛɭɫɨɜ 

Ɍɪɚɦɜɚɣɧɵɟ ɜɚɝɨɧɵ* Ɍɪɨɥɥɟɣɛɭɫɵ** 

Ɍɢɩ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ 

ɇɨ 

ɤȼɬɱ/1000 ɬɤɦ. 

ɩɪɢ Vɷɨ = 15 

ɤɦ/ɱ 

Ɍɢɩ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ 

ɇɨ 

ɤȼɬɱ/1000 ɬɤɦ. 

ɩɪɢ Vɷɨ = 16 ɤɦ/ɱ 

71-605, ɅɆ-68 

71-608Ʉ, ɄɆ 

96 

110 

Ɂɢɍ-682 ȼ, Ƚ **(ɫ 

ɊɄɋɍ ɢ ɞɜɢɝ.115 ɤȼɬ) 

 

140 

Ɍ-4ɋɍ 

Ʌȼɋ-86Ʉ 

112 

110 

Ɂɢɍ-683Ȼ, 6205 

5264-02 

110 

80 

ɅɆ-93 85 ȻɌɁ-5276, 52761,  110 

ɅɆ-99 80 ȼɆɁ-5298 110 

71-619Ʉ 

71-619ɄɌ, Ⱥ 

71-623 

71-153 

71-152 (ɅɆ-2005) 

71-631 

71-154 

100 

85 

75 

75 

95 

85 

90 

ȼɆɁ-5298-01 

ɉɌɁ-5283 

ɌɊɈɅɁȺ 5275-05, 07 

ɌɊɈɅɁȺ 62052 

ɌɊɈɅɁȺ 5265 

ȻɌɁ-52764Ɍ, 52764Ⱥ 

ȻɄɆ-321 

100 

90 

115 

125 

90 

90 

90 

*ɧɚ ɦɨɞɢɮɢɤɚɰɢɢ ɬɪɚɦɜɚɣɧɵɯ ɜɚɝɨɧɨɜ ɢ ɬɪɨɥɥɟɣɛɭɫɨɜ ɫ ɷɥɟɤɬɪɨɧɧɨɣ 

ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɜɦɟɫɬɨ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɛɚɡɨɜɵɯ ɦɨɞɟɥɹɯ ɊɄɋɍ ɧɨɪɦɚ 

ɫɧɢɠɚɟɬɫɹ ɧɚ 15%. 

**ɬɪɨɥɥɟɣɛɭɫɵ Ɂɢɍ - 9 ɢ ɚɧɚɥɨɝɢɱɧɵɟ ɩɨ ɫɢɫɬɟɦɟ ɬɹɝɨɜɨɝɨ ɩɪɢɜɨɞɚ Ɂɢɍ - 

682 (ȼɁɌɆ-5284; ɆɌɪɁ-6223; Ɂɢɍ - 682 Ƚ - 016 ɢɥɢ 017 ɢ ɬ.ɩ.) ɩɪɢɧɢɦɚɬɶ 

ɧɨɪɦɭ Ɂɢɍ - 682. 
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ɂɧɞɢɜɢɞɭɚɥɶɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɷɥɟɤɬɪɨɬɹɝɭ ɬɪɚɦɜɚɣɧɨɝɨ ɜɚɝɨɧɚ ɢɥɢ ɬɪɨɥɥɟɣɛɭɫɚ ʜ˕ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

 ʜ˕ = ʜˑ · ௩ݍ · ͳͲͲͲ�ݍ , (2.4) 

ɝɞɟ Hɨ - ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɷɥɟɤɬɪɨɬɹɝɭ, ɩɨɥɭɱɟɧɧɚɹ ɜ 

ɭɫɥɨɜɢɹɯ ɝɨɪɨɞɫɤɨɝɨ ɞɜɢɠɟɧɢɹ ɩɪɢ ɛɚɡɨɜɨɣ ɫɪɟɞɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 

ɫɤɨɪɨɫɬɢ (Vɷɨ) ɞɥɹ ɬɪɚɦɜɚɹ 15 ɤɦ/ɱ ɞɥɹ ɬɪɨɥɥɟɣɛɭɫɚ 16 ɤɦ/ɱ, ɷɤɜɢɜɚɥɟɧɬɧɨɦ 

ɭɤɥɨɧɟ, ɪɚɜɧɨɦ ɧɭɥɸ, ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ +5°ɋ, ɩɪɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ (5 ɱɟɥ/ɦ2ɩɥɨɳɚɞɢ ɩɨɥɚ, ɫɢɞɹɱɢɟ ɦɟɫɬɚ ɡɚɧɹɬɵ). 

 

Ʉɨɷɮɮɢɰɢɟɧɬɵ qv, qi, qɦ, ɭɱɢɬɵɜɚɸɳɢɟ ɢɡɦɟɧɟɧɢɟ ɡɚɬɪɚɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɟɚɥɶɧɵɯ ɫɤɨɪɨɫɬɟɣ, ɭɤɥɨɧɨɜ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, 

ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

Ʉɨɷɮɮɢɰɢɟɧɬ qv, ɩɪɢ Vɷ ≥ Vɷɨ: 

௩ݍ  = ͳ + ݌ эܸ ∙ эܸˑэܸˑ , (2.5) 

ɝɞɟ Vɷ - ɩɥɚɧɢɪɭɟɦɚɹ ɫɪɟɞɧɹɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɤɦ/ɱ; 

Vɷɨ - ɛɚɡɨɜɚɹ ɫɪɟɞɧɹɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɫɤɨɪɨɫɬɶ ɤɦ/ɱ; 

ɪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɬɫɹ: ɞɥɹ ɬɪɨɥɥɟɣɛɭɫɚ ɪ = 1,0; ɞɥɹ ɬɪɚɦɜɚɹ ɪ = 

1,2.  

 

Ʉ ɩɨɬɪɟɛɢɬɟɥɹɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɧɭɠɞɵ ɜ 

ɬɪɨɥɥɟɣɛɭɫɚɯ ɨɬɧɨɫɹɬɫɹ: ɨɫɜɟɳɟɧɢɟ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɫɚɥɨɧɚ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɨɛɨɝɪɟɜ ɥɨɛɨɜɨɝɨ ɫɬɟɤɥɚ ɤɚɛɢɧɵ, ɤɨɦɩɪɟɫɫɨɪ, ɫɬɟɤɥɨɨɱɢɫɬɢɬɟɥɢ ɜɧɟɲɧɹɹ 

ɫɜɟɬɨɬɟɯɧɢɤɚ, ɩɪɢɜɨɞ ɝɢɞɪɨɭɫɢɥɢɬɟɥɹ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɨɬɨɩɥɟɧɢɟ 

ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɫɚɥɨɧɚ ɢ ɤɚɛɢɧɵ ɜɨɞɢɬɟɥɹ. Ⱦɥɹ ɩɢɬɚɧɢɹ ɧɢɡɤɨɜɨɥɶɬɧɵɯ 
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ɩɨɬɪɟɛɢɬɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɟɧɟɪɚɬɨɪ, ɥɢɛɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɛɨɪɬɨɜɨɝɨ 

ɩɢɬɚɧɢɹ. 

 ɇɨɪɦɚɬɢɜɵ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɧɭɠɞɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3: 

 

Ɍɚɛɥɢɰɚ 2.3 – ɇɨɪɦɚɬɢɜ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 

ɧɭɠɞɵ ɬɪɚɦɜɚɟɜ ɢ ɬɪɨɥɥɟɣɛɭɫɨɜ 

Ɍɢɩ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɇɨɪɦɚɬɢɜ ɷ/ɷɧɟɪɝɢɢ ɧɚ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɧɭɠɞɵ, ɤɪɨɦɟ 

ɨɬɨɩɥɟɧɢɹ, ɤȼɬ ɱ / ɱɚɫ ɪɚɛɨɬɵ 

Ɍɪɨɥɥɟɣɛɭɫ 2-ɨɫɧɵɣ 4,5 

Ɍɪɨɥɥɟɣɛɭɫ ɫɨɱɥɟɧёɧɧɵɣ 3-ɨɫɧɵɣ 5,5 

Ɍɪɚɦɜɚɣɧɵɣ ɜɚɝɨɧ 4-ɨɫɧɵɣ 2.5 

Ɍɪɚɦɜɚɣɧɵɟ ɜɚɝɨɧɵ 6 ɢ 8-ɨɫɧɵɟ 4,5 

 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɧɞɢɰɢɨɧɟɪɚ ɜ ɤɚɛɢɧɟ ɜɨɞɢɬɟɥɹ ɞɨɛɚɜɥɹɟɬɫɹ ɤ ɧɨɪɦɟ 0,5 – 

1,0 ɤȼɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ ɷɤɫɩɥɭɚɬɚɰɢɢ. [7] 

ɉɨ ɮɨɪɦɭɥɚɦ 6.1 – 6.5 ɛɵɥ ɩɪɨɢɡɜɟɞёɧ ɪɚɫɱёɬ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

ɞɜɢɠɟɧɢɟ ɬɪɨɥɥɟɣɛɭɫɚ Ɂɢɍ-682 ɫ ɬɪɚɧɡɢɫɬɨɪɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɫɢɫɬɟɦɨɣ 

ɭɩɪɚɜɥɟɧɢɹ: 

௩ݍ         = ͳ + ͳ ͶͲ − ͵ͷ͵ͷ = ͳ,ͳͶ; 
ɇɬ = 0,090 · 1,14 · 1,2=0,123 ɤȼɬɱ/ɤɦ; 

Gɫɪ. = 9,12 + 0,07 · 120 = 18,98 ɬ; 

ɇɩ = (0,123+ 0,0045) · 18,98 = 2,06 Ʉȼɬ·ɱ/ɤɦ; ʟэ�ˇˇ˅ˋˉ = ʹ,Ͳ͸Ͳ,ͻͷ ∙ Ͳ,ͻ͵ ∙ Ͳ,ͻ͸ ∙ Ͷ,ͺ͸ = ͳͲ,ͺ ˓˖˄/ˍˏ. 
 



 

ʗˊм. Лˋ˔˕ № дˑк˖м. Пˑд˒ˋ˔ь Да˕а 

Лˋ˔˕ 

47 ͚͛.͘5.͙͘.͚͙͘9.7͙5 Пʖ 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɪɨɥɥɟɣɛɭɫɨɦ Ɂɢɍ-682 ɫ 

ɪɟɨɫɬɚɬɧɨ-ɤɨɧɬɚɤɬɨɪɧɨɣ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 2,32, ɬɨ ɨɩɪɟɞɟɥɢɦ 

ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɞɜɢɠɟɧɢɟ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 

 ʟэ�ˇˇ˅ˋˉ = ʹ,͵ʹͲ,ͻͷ ∙ Ͳ,ͻ͵ ∙ Ͳ,ͻ͸ ∙ Ͷ,ͺ͸ = ͳͷ,͵ ˓˖˄/ˍˏ. 
 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɫɪɟɞɧɢɣ ɩɪɨɛɟɝ ɬɪɨɥɥɟɣɛɭɫɚ ɡɚ ɫɦɟɧɭ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 300 

ɤɦ, ɬɨ ɷɤɨɧɨɦɢɹ ɨɞɧɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ Ɂɢɍ-682 ɫ Ɍɪɋɍ, ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɬɪɨɥɥɟɣɛɭɫɚ ɫ ɊɄɋɍ ɡɚ ɦɟɫɹɰ ɫɨɫɬɚɜɥɹɟɬ 47000 ɪɭɛ. 

 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɞɜɚ 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɜɵɛɪɚɧɵ ɤɨɦɩɥɟɤɬ ɬɹɝɨɜɨɝɨ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɬɪɨɥɥɟɣɛɭɫɚ, ɚ ɬɚɤ ɠɟ ɛɥɨɤ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ. 

ȼɵɛɨɪ ɞɚɧɧɵɯ ɤɨɦɩɥɟɤɬɭɸɳɢɯ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɨɧɢ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɬɪɨɥɥɟɣɛɭɫɵ ɩɪɨɢɡɜɨɞɢɦɵɟ ɁȺɈ «ɌɪɨɥɁɚ», ɱɬɨ ɩɨɡɜɨɥɢɬ 

ɭɧɢɮɢɰɢɪɨɜɚɬɶ ɪɟɦɨɧɬɧɭɸ ɛɚɡɭ ɬɪɨɥɥɟɣɛɭɫɧɵɯ ɩɚɪɤɨɜ ɢ ɨɛɥɟɝɱɢɬ ɪɚɛɨɬɭ 

ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. Ȼɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɢ ɩɪɨɜɟɞёɧ ɩɪɢɦɟɪ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ 

ɡɚɩɚɫɚ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɞɥɹ ɬɪɨɥɥɟɣɛɭɫɚ. Ɍɚɤ ɠɟ ɛɵɥ ɩɪɨɜɟɞёɧ ɪɚɫɱёɬ 

ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɪɨɥɥɟɣɛɭɫɚ ɧɚ ɞɜɢɠɟɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɚ 

ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɨɥɥɟɣɛɭɫɚ ɫ ɬɪɚɧɡɢɫɬɨɪɧɨ-

ɢɦɩɭɥɶɫɧɨɣ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ. 
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3 ɌəȽɈȼɈ-ȾɂɇȺɆɂɑȿɋɄɂɃ ɊȺɋɑЁɌ ɌɊɈɅɅȿɃȻɍɋȺ 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɟɧ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɣ 

ɪɚɫɱɟɬ ɬɪɨɥɥɟɣɛɭɫɚ Ɂɢɍ-682 ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɥɟɤɬɚɰɢɹɯ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 

ɧɟɨɛɯɨɞɢɦɵɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ 

ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɬ ɩɪɚɜɢɥɶɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ 

ɪɟɡɭɥɶɬɚɬɨɜ ɡɚɜɢɫɹɬ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 

ɫɪɟɞɫɬɜɚ ɢ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɫɬɚɧɞɚɪɬɧɵɦ ɮɨɪɦɭɥɚɦ ɞɥɹ ɪɚɫɱёɬɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɝɨɪɨɞɫɤɨɝɨ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɩɨɥɭɱɟɧɚ ɬɹɝɨɜɨ-ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ 

ɨɩɪɟɞɟɥɟɧɚ ɜɟɥɢɱɢɧɚ ɩɪɟɨɞɨɥɟɜɚɟɦɨɝɨ ɩɨɞɴёɦɚ. 

 

3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ɋɧɚɪɹɠёɧɧɚɹ ɦɚɫɫɚ mɫɧ = 10100 ɤɝ 

ɉɨɥɧɚɹ ɦɚɫɫɚ mɩ = 19500 ɤɝ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ �௠௔௫ =75 ɤɦ/ɱ 

Ʉɨɥɢɱɟɫɬɜɨ ɬɹɝɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ �ɞɜ = ͳ, 

ɉɥɨɳɚɞɶ ɥɨɛɨɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ܣɜ =7,0 ɦ2 , 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ݇ɜ =0,4 ɤɝ/ɦ3, 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɨɪɨɝɢ ߰ɞ =0,04 

Ɍɹɝɨɜɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ȾɄ-213 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ �ː = ͳͳͲ ɤȼɬ; 

– ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ  ːܷ = ͷͷͲ ȼ; 

– ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ:  

– ɧɨɦɢɧɚɥɶɧɚɹ:    1460,  

– ɦɚɤɫɢɦɚɥɶɧɚɹ:   3900, 

– Ɍɨɤ ɹɤɨɪɹ �ː ɜ ɪɟɠɢɦɟ: 
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– 60 ɦɢɧ: 232Ⱥ,  

– ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɦ: 205Ⱥ, 

– ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɹɤɨɪɹ ܴɨя = Ͳ,Ͳ͵Ͳͷ Ɉɦ; 

– ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ  ܴɨɜɫ = Ͳ,Ͳ͵͹Ͷ Ɉɦ;  

– ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɞɨɛɚɜɨɱɧɵɯ ɩɨɥɸɫɨɜ ܴɞɨɛ = Ͳ,Ͳͳʹ͸ Ɉɦ. 

 

3.2 Ɋɚɫɱɟɬ ɫɧɚɪɹɠɟɧɧɨɣ ɢ ɩɨɥɧɨɣ ɦɚɫɫɵ ɬɪɨɥɥɟɣɛɭɫɚ 

 

ɋɧɚɪɹɠɟɧɧɚɹ ɦɚɫɫɚ – ɦɚɫɫɚ ɬɪɨɥɥɟɣɛɭɫɚ ɢɥɢ ɬɪɚɦɜɚɹ ɜ ɫɧɚɪɹɠɟɧɧɨɦ 

ɫɨɫɬɨɹɧɢɢ, ɧɨ ɛɟɡ ɜɨɞɢɬɟɥɹ, ɤɨɧɞɭɤɬɨɪɚ ɢ ɩɚɫɫɚɠɢɪɨɜ. 

Ⱦɥɹ ɧɚɱɚɥɚ ɨɩɪɟɞɟɥɢɦ ɫɧɚɪɹɠёɧɧɭɸ ɦɚɫɫɭ ɬɪɨɥɥɟɣɛɭɫɚ, ɩɪɢ ɡɚɦɟɧɟ 

ɪɟɨɫɬɚɬɧɨ-ɤɨɧɬɚɤɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɬɪɚɧɡɢɫɬɪɨɧɨ-ɢɦɩɭɥɶɫɧɭɸ 

ɉɌɄ-115-4ɇɅ: 

 ݉˔ː =   ͳͲͳͲͲ − ͳͳͲͲ + ͳʹͲ = ͻͳʹͲ ˍˆ. 
 

Ɉɩɪɟɞɟɥɢɦ ɫɧɚɪɹɠёɧɧɭɸ ɦɚɫɫɭ ɬɪɨɥɥɟɣɛɭɫɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ 1, 2, 3 ɢ 4 

ɛɥɨɤɨɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 ݉˔ːଵ =  ͻͳʹͲ + Ͷ͵Ͳ = ͻͷͷͲ ˍˆ; ݉˔ːଶ = ͻͻͺͲ ˍˆ; ݉˔ːଷ = ͳͲͶͳͲ ˍˆ; ݉˔ːସ = ͳͲͺͶͲ ˍˆ. 
 

ɉɨɥɧɚɹ ɦɚɫɫɚ – ɦɚɫɫɚ ɫɧɚɪɹɠɟɧɧɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɫ ɜɨɞɢɬɟɥɟɦ, 

ɤɨɧɞɭɤɬɨɪɨɦ ɢ ɩɚɫɫɚɠɢɪɚɦɢ. Ɉɩɪɟɞɟɥɢɦ ɚɧɚɥɨɝɢɱɧɨ ɩɨɥɧɭɸ ɦɚɫɫɭ 

ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ:  
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݉˒ˑˎː = ͳͻͷͲͲ − ͳͳͲͲ + ͳʹͲ = ͳͺͷʹͲ ˍˆ. 
Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɭɸ ɦɚɫɫɭ ɬɪɨɥɥɟɣɛɭɫɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ 1, 2, 3 ɢ 4 

ɛɥɨɤɨɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ: 

 ݉˒ˑˎːଵ = ͳͺͷʹͲ + Ͷ͵Ͳ = ͳͺͻͷͲ ˍˆ; ݉˒ˑˎːଶ = ͳͻ͵ͺͲ ˍˆ; ݉˒ˑˎːଷ = ͳͻͺͳͲ ˍˆ; ݉˒ˑˎːସ = ʹͲʹͶͲ ˍˆ. 
 

3.3 Ɋɚɫɱɟɬ ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ ɬɪɨɥɥɟɣɛɭɫɚ 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɬɪɚɧɫɦɢɫɫɢɢ ɬɪ  ɯɚɪɚɤɬɟɪɢɡɭɟɬ 

ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɪɚɜɟɧ ɩɪɨɢɡɜɟɞɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɟɟ ɦɟɯɚɧɢɡɦɨɜ (ɤɚɪɞɚɧɧɚɹ ɩɟɪɟɞɚɱɚ, ɦɟɯɚɧɢɡɦɵ 

ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ) [8, cɬɪ. 100]: 

 �ɬɪ = �ɦ ∙ �кɩ = �ɝɩ ∙ �кɪ ∙ �кɩ,                                 (3.1) 

ɝɞɟ �ɦ – ɄɉȾ ɦɟɯɚɧɢɡɦɨɜ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ, �кɩ – ɄɉȾ ɤɚɪɞɚɧɧɨɣ ɩɟɪɟɞɚɱɢ, �ɝɩ – ɄɉȾ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱ, �кɪ – ɄɉȾ ɤɚɪɞɚɧɧɨɝɨ ɲɚɪɧɢɪɚ. 

 

Ⱦɥɹ ɩɪɨɟɤɬɧɵɯ ɪɚɫɱɟɬɨɜ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɄɉȾ 

ɨɬɞɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɬɪɚɧɫɦɢɫɫɢɢ: ɤɚɪɞɚɧɧɨɝɨ ɲɚɪɧɢɪɚ �ˍ˒ = Ͳ,ͻͻͷ; 

ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ �ˆ˒ = Ͳ,ͻ͵ … Ͳ,ͻ͹; ɤɨɥɟɫɧɨɣ ɩɟɪɟɞɚɱɢ (ɪɟɞɭɤɬɨɪɚ) �ˍ˓ =Ͳ,ͻ͸ … Ͳ,ͻͺ. 
 �ɬɪ = Ͳ,ͻͷ · Ͳ,ͻ͹ · Ͳ,ͻͻͷ = Ͳ,ͻʹ. 
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3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɣ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɌɗȾ 

 

ɍɪɚɜɧɟɧɢɟ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ ɞɥɹ 

ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ [9, ɫ.134Ж: 

 ߱н = яܷн − ܴян�ян

ɫФн
, (3.2) 

ɝɞɟ н  — ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɪɚɞ/ɫ. 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɌɗȾ ɨɩɪɟɞɟɥɢɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɨɤ ɞɜɢɝɚɬɟɥɹ: 

                   ܴян = ܴɨя + ܴɨɜɫ + ܴɞɨɛ. (3.3) 

       ܴяː = Ͳ,Ͳ͵Ͳͷ + Ͳ,Ͳ͵͹Ͷ + Ͳ,Ͳͳʹ͸ = Ͳ,ͲͺͲͷ Ɉɦ. 

 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɹɤɨɪɹ ɌɗȾ: 

 ߱ː = �݊ː͵Ͳ . (3.4) 

߱ː = ͵,ͳͶ ∙ ͳͶ͸Ͳ͵Ͳ = ͳͷʹ,ͺͻ ˓˃ˇ/˔. 
 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɢɦ ɩɪɨɢɡɜɟɞɟɧɢɟ ɦɚɝɧɢɬɧɨɝɨ ɩɨɬɨɤɚ ɜ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ 

ɪɚɛɨɬɵ нФ  ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ ɩɨɫɬɨɹɧɧɭɸ С ɞɜɢɝɚɬɟɥɹ ɢɡ ɭɪɚɜɧɟɧɢɹ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ: 

 ܿФː = яܷː − ܴяː�яː߱ː . (3.5) 



 

ʗˊм. Лˋ˔˕ № дˑк˖м. Пˑд˒ˋ˔ь Да˕а 

Лˋ˔˕ 

52 ͚͛.͘5.͙͘.͚͙͘9.7͙5 Пʖ 

ܿФː = ͷͷͲ − Ͳ,ͲͺͲͷ ∙ ʹ͵ʹͳͷʹ,ͺͻ = ͵,Ͷͺ ʑ ∙ ˔. 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɩɨɥɶɡɭɟɦ 

ɡɚɜɢɫɢɦɨɫɬɶ (3.2). ɉɪɟɞɫɬɚɜɢɦ ɫɢɥɭ ɬɨɤɚ ɜ ɜɢɞɟ  � = �ː�ˑˈ, ɚ ɩɪɨɢɡɜɟɞɟɧɢɟ 

ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɨɫɬɨɹɧɧɨɣ ɧɚ ɦɚɝɧɢɬɧɵɣ ɩɨɬɨɤ – ɜ ɜɢɞɟ  ܿФ = ܿФː�ˑˈ. 
Ʉɨɷɮɮɢɰɢɟɧɬ �ˑˈ ɩɨɤɚɡɵɜɚɟɬ, ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ ɫɢɥɚ ɬɨɤɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ 

ɧɨɦɢɧɚɥɶɧɨ ɫɢɥɵ ɬɨɤɚ, ɤɨɷɮɮɢɰɢɟɧɬ �ˑˈ ɩɨɤɚɡɵɜɚɟɬ, ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ ܿФ 

ɨɬɥɢɱɚɟɬɫɹ ɨɬ ܿФː. Ɂɧɚɱɟɧɢɹ  �ˑˈ ɢ �ˑˈ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɝɪɚɮɢɤɭ ɤɪɢɜɨɣ 

ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɢ (ɪɢɫɭɧɨɤ 3.1). 

 

Ɋɢɫɭɧɨɤ 3.1 – Ʉɪɢɜɚɹ ɧɚɦɚɝɧɢɱɟɧɧɨɫɬɢ 

 

Ɍɨɝɞɚ ɭɪɚɜɧɟɧɢɟ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɦɟɬ ɜɢɞ: 

 ߱ = яܷː − ܴяː�яː�ˑˈܿФː�ˑˈ  . (3.6) 

 

ȿɫɬɟɫɬɜɟɧɧɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɬɚɤɨɣ 

ɡɚɜɢɫɢɦɨɫɬɶɸ: 
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߱ = яܷːܿФ˅ːሺ�яሻ − ܴяܯːܿФ˅ːሺ�яሻଶ . (3.7) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɧɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ: 

нܯ  = яܷнܿФн − ߱нሺܿФнሻଶܴя
, (3.8) 

нܯ = ͷͷͲ ∙ ͵,Ͷͺ − ͳͷʹ,ͺͻ ∙ ͵,ͶͺଶͲ,ͲͺͲͷ = ͺͲ͸.͸ͷ Н ∙ ɦ. 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɹɝɨɜɨɝɨ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɦɨɦɟɧɬ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ܯ = нܯ ∙ �ɨɟ, ɝɞɟ �ɨɟ ɩɨɤɚɡɵɜɚɟɬ, 

ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ ܯ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ܯн. 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ �ɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 �ˑˈ = �ˑˈ�ˑˈ. (3.9) 

 

ɉɪɨɢɡɜɟɞёɦ ɪɚɫɱёɬ ɩɨ ɮɨɪɦɭɥɚɦ �ɨɟ = � �н
⁄ , �ɨɟ = ܿФ ܿФн

⁄ ܯ , = нܯ ∙ �ɨɟ 

[10Ж ɢ ɧɚɣɞёɦ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɨɜ �,  и ߱. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɡɚɧɟɫёɦ ɜ ܯ

ɬɚɛɥɢɰɭ 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɌɗȾ �ˑˈ �ˑˈ �ɨɟ �, Ⱥ ܿФ, ȼ·ɫ ߱, ɪɚɞ/ɫ ܯ, ɇ·ɦ 

1 2 3 4 5 6 7 

0,08 0,2 0,016 24 0,574 746,423 13,868 

0,16 0,4 0,064 48 1,148 426,153 55,471 

0,32 0,6 0,192 96 1,722 295,867 166,412 

0,4 0,7 0,28 120 2,009 256,481 242,684 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.1 

0,52 0,8 0,416 156 2,296 226,312 360,560 

0,6 0,88 0,528 180 2,526 206,832 457,633 

0,8 0,92 0,736 240 2,640 198,294 637,913 

1 1 1 300 2,870 183,167 866,730 

1,2 1,08 1,296 360 3,099 170,180 1123,282 

1,4 1,1 1,54 420 3,157 167,216 1334,764 

1,6 1,12 1,792 480 3,214 164,352 1553,180 

1,8 1,16 2,088 540 3,329 158,910 1809,732 

2 1,19 2,38 600 3,415 155,058 2062,817 

2,2 1,2 2,64 660 3,444 153,816 2288,167 

2,6 1,24 3,224 780 3,559 149,038 2794,338 

2,8 1,265 3,542 840 3,631 146,199 3069,958 

3,2 1,28 4,096 960 3,674 144,547 3550,126 

 

3.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɞɚɬɨɱɧɨɝɨ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɪɚɫɱёɬɧɨɝɨ ɪɚɞɢɭɫɚ 

ɜɟɞɭɳɢɯ ɤɨɥёɫ 

 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɬɪɚɧɫɦɢɫɫɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 

[8]: 

˓˕ݑ  = Ͳ.͵͹͹ · ݎ̱ · ݊௠௔௫ݒ௠௔௫ , (3.10) 

ɝɞɟ rɤ – ɪɚɞɢɭɫ ɤɚɱɟɧɢɹ ɜɟɞɭɳɟɝɨ ɤɨɥɟɫɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɦ; 

 nmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɹɤɨɪɹ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ; 

 νmax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɤɦ/ɱ. 

 

Ɋɚɞɢɭɫ ɤɚɱɟɧɢɹ ɜɟɞɭɳɟɝɨ ɤɨɥɟɫɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ [8]: 
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ݎ̱ = ݎ̝ ˕ · ሺͳ − �ሻ, (3.11) 

ɝɞɟ ɫɬr  — ɫɬɚɬɢɱɟɫɤɢɣ ɪɚɞɢɭɫ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɦ; 

%5..3 – ɛɭɤɫɨɜɚɧɢɟ, ɞɥɹ ɬɪɨɥɥɟɣɛɭɫɚ ɩɪɢɧɢɦɚɟɦ %4  [8] 

кݎ  = Ͳ,ͷͲͺ · ሺͳ − Ͳ,Ͳ͸ሻ = Ͳ,Ͷͺͺ ˏ. 
 

ɉɨ ɮɨɪɦɭɥɟ (3.10) ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɬɪɚɧɫɦɢɫɫɢɢ ɪɚɜɧɨ: 

ɬɪݑ  = Ͳ.͵͹͹ · Ͳ.Ͷͺͺ · ͵ͻͲͲ͹ͷ = ͻ.ͷ͸. 
 

3.6 ɉɨɫɬɪɨɟɧɢɟ ɬɹɝɨɜɨ-ɫɤɨɪɨɫɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Cɢɥɚ ɬɹɝɢ ɧɚ ɜɟɞɭɳɟɦ ɤɨɥɟɫɟ Д8]: 

ܨ̱  = ʛˇ˅ · ˓˕ݑ · ƞ˕˓̝ݎ ˕ , (3.12) 

кܨ = ͺͲ͸.͸ͷ · ͻ.ͷ͸ · Ͳ.ͻʹͲ.ͷͲͺ = ͳ͵ͻͳͻ,Ͷ ʜ. 
 

Ɇɨɳɧɨɫɬɶ, ɩɨɞɜɨɞɢɦɚɹ ɤ ɜɟɞɭɳɢɦ ɤɨɥёɫɚɦ: 

 �̱ = ܨ̱ · ߱ˍ · ݎ̝ ˕ = ˅ˇܯ · ˓˕ݑ · ƞ˕˓ · ݎ̝·ˍ߱ ݎ̝˕ ˕ = ˅ˇܯ  · ƞ˕˓ · ߱ˇ˅, (3.13) 

�̱ = ͺͲ͸,͸ͷ · Ͳ,ͻʹ · ͳͷʹ,ͺͻ = ͳͳ͵Ͳʹʹ,͹ ʑ˕ = ͳͳ͵ ˍʑ˕. 
 

ɇɨɪɦɚɥɶɧɚɹ ɪɟɚɤɰɢɹ ɞɨɪɨɝɢ Д8]:  

௡ܨ  = ݂ · ݉ · ݃ ·  (3.14) ,�ݏ݋ܿ

ɝɞɟ f = 0,015 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ Д8]; 
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α – ɭɝɨɥ ɭɤɥɨɧɚ ɞɨɪɨɝɢ, α = 30°. 

௡ܨ  = Ͳ.Ͳͳͷ · ͳͺͷʹͲ · ͻ.ͺͳ · °Ͳ͵ݏ݋ܿ = ʹ͵͸Ͳ ʜ; ܨ௡ଵ = ʹͶͳͷ ʜ; ܨ௡ଶ = ʹͶ͹Ͳ ʜ; ܨ௡ଷ = ʹͷʹͶ ʜ; ܨ௡ସ = ʹͷ͹ͻ ʜ. 
 

ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɧɚ ɩɨɞɴёɦ Д8]:  

�ܨ  = ݉ · ݃ ·  (3.15) ,�݊�ݏ
 

�ܨ  = ͳͺͷʹͲ · ͻ.ͺͳ · °Ͳ͵݊�ݏ = ͻͲͺͶͳ,͸ ʜ; ܨ�ଵ = ͻʹͻͷͲ,͹ͷ ʜ; ܨ�ଶ = ͻͷͲͷͻ,ͻ ʜ; ܨ�ଷ = ͻ͹ͳ͸ͺ,Ͳͷ ʜ; ܨ�ସ = ͻͻʹ͹͹,ʹ ʜ; 
 

ɋɢɥɭ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ fF  ɨɩɪɟɞɟɥɢɦ ɫɭɦɦɨɣ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɞɨɪɨɝɢ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ:  

௙ܨ  = ௙ௗܨ · ܨ˅ . (3.16) 

 

ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [8]: 

ܨ˅  = ݇˅ · ˅ܣ · ௠௔௫ଶ͵,͸ଶݒ , (3.17) 

ܨ˅ = Ͳ,Ͷ · ͹ · ͹ͷଶ͵,͸ଶ = ͳʹͳͷ,ʹ͹ͺ ʜ. 
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ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɨɪɨɝɢ ܨ௙ௗ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɫɢɥ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɤɚɱɟɧɢɸ ܨ௡ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɞɴёɦɭ  ܨ�:  

௙ௗܨ  = ௡ܨ + ˇ௙ܨ (3.18) ;�ܨ = ʹ͵͸Ͳ + ͻͲͺͶͳ = ͻ͵ʹͲͳ,͸Ͷ ʜ; ܨ௙ˇଵ = ͻͷ͵͸ͷ,ͷͺ ʜ; ܨ௙ˇଶ = ͻ͹ͷʹͻ,ͷ͵ ʜ; ܨ௙ˇଷ = ͻͻ͸ͻ͵,Ͷͺ ʜ; ܨ௙ˇସ = ͳͲͳͺͷ͸,Ͷ ʜ. 
 

ɋɢɥɭ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ܨ௙ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (3.16): 

௙ܨ  = ͻ͵ʹͲͳ,͸Ͷ + ͳʹͳͷ,ʹ = ͻͶͶͳͷ,ͻʹ ʜ; ܨ௙ଵ = ͻ͸ͷ͹ͻ,ͺ͸ ʜ; ܨ௙ଶ = ͻͺ͹Ͷ͵,ͺͳ ʜ; ܨ௙ଷ = ͳͲͲͻͲ͹,͹ͷ ʜ; ܨ௙ସ = ͳͲ͵Ͳ͹ͳ,͹ ʜ; 
Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɮɚɤɬɨɪ D  ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ [8]: 

ܦ  = ʹ · ܨ̱ ݉ܨ˅− · ݃ ; (3.19) 

ܦ = ʹ · ͳ͵ͻͳͻ,Ͷ − ͳʹͳͷ,ʹ͹ͺͳͺͷʹͲ · ͻ,ͺͳ = Ͳ,ͳͶ͹; ܦଵ = Ͳ,ͳͶ͵; ܦଶ = Ͳ,ͳͶ; 
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ଷܦ = Ͳ,ͳ͵͹; ܦସ = Ͳ,ͳ͵Ͷ. 
 

Ɋɚɫɫɱɢɬɚɟɦ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɛɟɡ ɭɱёɬɚ ɛɭɤɫɨɜɚɧɢɹ 

ɩɨ ɮɨɪɦɭɥɟ: 

 

ݒ = ߱ˇ˅ · ˓˕ݑݎ̱ . (3.20) 

ݒ = ͳͷʹ,ͺͳ · Ͳ,Ͷͺͺͻ,ͷ͸ = ͹,͹ͻͷ ˏ/˔ = ʹͺ,Ͳ͸ʹ ˍˏ/ч. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɨ ɮɨɪɦɭɥɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

 

Ɍɚɛɥɢɰɚ 3.2 – Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɢ ɬɹɝɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɬɪɨɥɥɟɣɛɭɫɚ 

ν, ɤɦ/ɱ Fɤ, ɇ D D1 D2 D3 D4 

15 35656,67 0,386 0,377 0,369 0,361 0,353 

20 27241,16 0,293 0,287 0,280 0,274 0,268 

25 21792,93 0,233 0,228 0,223 0,218 0,213 

30 18160,77 0,1932 0,189 0,185 0,181 0,177 

35 15566,38 0,165 0,161 0,157 0,154 0,151 

40 13620,58 0,143 0,139 0,137 0,134 0,131 

45 12107,18 0,127 0,124 0,121 0,118 0,116 

50 10896,46 0,113 0,111 0,108 0,106 0,104 

55 9905,87 0,102 0,100 0,098 0,096 0,094 

60 9080,38 0,093 0,091 0,089 0,087 0,085 
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Ɋɢɫɭɧɨɤ 3.2 – Ɍɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪɨɥɥɟɣɛɭɫɚ 

 

 

Ɋɢɫɭɧɨɤ 3.3 – Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɮɚɤɬɨɪ 

 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.2 ɛɵɥ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɢɥɵ ɬɹɝɢ ɧɚ ɜɟɞɭɳɟɦ 

ɤɨɥɟɫɟ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ (ɪɢɫɭɧɨɤ 3.2), ɚ ɬɚɤ ɠɟ  ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 

ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɨɬ ɫɤɨɪɨɫɬɢ (ɪɢɫɭɧɨɤ 3.3).  Ƚɪɚɮɢɤ ɨɝɪɚɧɢɱɟɧ: 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ 

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ. 
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3.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɝɨɧɧɵɯ ɫɜɨɣɫɬɜ  

 

ɍɫɤɨɪɟɧɢɟ ɩɪɢ ɪɚɡɝɨɧɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɫɥɭɱɚɹ ɞɜɢɠɟɧɢɹ ɬɪɨɥɥɟɣɛɭɫɚ ɩɨ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ ɭɱɚɫɬɤɭ ɞɨɪɨɝɢ. Ɋɚɫɱёɬ ɜɟɞёɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɨɥɥɟɣɛɭɫɚ ɩɨ ɮɨɪɦɭɥɟ: 

 �̈ = ܽ = ሺܦ − ߰ሻ · ݃�˒.ˏ. , (3.21) 

ɝɞɟ �˒.ˏ. - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɧɨɣ ɦɚɫɫɵ, �˒.ˏ. = ͳ,Ͳͺ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 

 

Ɍɚɛɥɢɰɚ  3.3 – ɍɫɤɨɪɟɧɢɟ ɬɪɨɥɥɟɣɛɭɫɚ 

D D1 D2 D3 D4 V a a1 a2 a3 a4 

0,393 0,384 0,376 0,367 0,360 0 3,207 3,126 3,048 2,974 2,903 

0,393 0,384 0,376 0,367 0,360 5 3,207 3,126 3,048 2,974 2,903 

0,393 0,384 0,376 0,367 0,360 10 3,207 3,126 3,048 2,974 2,903 

0,386 0,384 0,376 0,367 0,360 15 3,141 3,126 3,048 2,974 2,903 

0,293 0,292 0,285 0,279 0,273 20 2,300 2,288 2,230 2,173 2,119 

0,233 0,232 0,227 0,222 0,217 25 1,755 1,746 1,699 1,655 1,612 

0,193 0,192 0,188 0,184 0,180 30 1,392 1,385 1,346 1,309 1,273 

0,165 0,164 0,160 0,157 0,154 35 1,132 1,126 1,093 1,062 1,032 

0,143 0,143 0,140 0,137 0,134 40 0,938 0,933 0,904 0,877 0,850 

0,127 0,126 0,123 0,121 0,118 45 0,787 0,782 0,757 0,732 0,709 

0,113 0,113 0,110 0,108 0,106 50 0,665 0,662 0,639 0,617 0,596 

0,102 0,102 0,100 0,098 0,095 55 0,566 0,563 0,543 0,523 0,504 

0,093 0,093 0,091 0,089 0,087 60 0,484 0,481 0,462 0,444 0,427 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.3 ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɭɫɤɨɪɟɧɢɹ 

ɬɪɨɥɥɟɣɛɭɫɚ ɨɬ ɟɝɨ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 3.4 – ɍɫɤɨɪɟɧɢɟ ɬɪɨɥɥɟɣɛɭɫɚ 

 

ȼɪɟɦɹ ɪɚɡɝɨɧɚ ɬɪɨɥɥɟɣɛɭɫɚ ɡɚɜɢɫɢɬ ɨɬ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜɨɞɢɬɟɥɹ, ɤɨɬɨɪɵɣ 

ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɚɡɝɨɧɚ ɢɫɩɨɥɶɡɭɟɬ ɭɫɤɨɪɟɧɢɹ, 

ɛɥɢɡɤɢɟ ɤ ɞɨɩɭɫɬɢɦɵɦ. Ɋɚɡɝɨɧ ɧɚɱɢɧɚɟɬɫɹ ɫ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ݒ௠�௡ (ɩɪɢ 

ɬɪɨɝɚɧɢɢ ɬɪɨɥɥɟɣɛɭɫɚ ݒ௠�௡ = Ͳ) ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɬɪɨɥɥɟɣɛɭɫɚ 

ɡɚɞɚɧɧɨɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ݒ௠௔௫ ɢɥɢ ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɫɤɨɪɨɫɬɢ ݒ˖˔˕. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɪɚɡɝɨɧɚ ɩɨɥɚɝɚɸɬ, ɱɬɨ ɭɫɤɨɪɟɧɢɟ ɜ ɤɚɠɞɨɦ 

ɢɧɬɟɪɜɚɥɟ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɨɫɬɨɹɧɧɨ. Ɍɨɝɞɚ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɧɚ i-ɨɦ 

ɢɧɬɟɪɜɚɥɟ ɫɨɫɬɚɜɢɬ: 

�ݐ�  = ͸,͵�ݒ� · ܽ˔˓, (3.22) 

ɝɞɟ �ݒ� - ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɧɚ i-ɨɦ ɢɧɬɟɪɜɚɥɟ, ɤɦ/ɱ: �ݒ� = ଶ�ݒ� − ˓˔ܽ ,ଵ; ܽ˔˓ - ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɫɤɨɪɟɧɢɹ ɧɚ i-ɨɦ ɢɧɬɟɪɜɚɥɟ�ݒ� = ܽ�ଶ − ܽ�ଵ. 

 

Ɉɛɳɟɟ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɨɬ  ݒ௠�௡ ɞɨ ݒ௠௔௫  ɪɚɜɧɨ ɫɭɦɦɟ ɫɨɫɬɚɜɥɹɸɳɢɯ �ݐ�: 
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ˆˊ˃˓ݐ = ∑ ௡�ݐ�
�=ଵ , (3.23) 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɢɧɬɟɪɜɚɥɨɜ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ. 

 

Ɍɚɛɥɢɰɚ 3.4 – ɂɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɪɨɥɥɟɣɛɭɫɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɜɪɟɦɟɧɢ ɪɚɡɝɨɧɚ 

V Δvi ɚɫɪ ɚɫɪ1 ɚɫɪ2 ɚɫɪ3 ɚɫɪ4 

0 5 3,207 3,126 3,048 2,974 2,903 

5 5 3,207 3,126 3,048 2,974 2,903 

10 5 3,207 3,126 3,048 2,974 2,903 

15 5 3,207 3,126 3,048 2,974 2,903 

20 5 2,721 2,707 2,639 2,574 2,511 

25 5 2,027 2,017 1,964 1,914 1,866 

30 5 1,573 1,565 1,523 1,482 1,442 

35 5 1,262 1,256 1,220 1,185 1,152 

40 5 1,035 1,030 0,999 0,969 0,941 

45 5 0,862 0,858 0,830 0,805 0,780 

50 5 0,726 0,722 0,698 0,675 0,653 

55 5 0,616 0,612 0,591 0,570 0,550 

60 5 0,525 0,522 0,502 0,484 0,466 

V ΔЯi ΔЭi ΔЭi1 ΔЭi2 ΔЭi3 ΔЭi4 

0 5 0,946 0,958 0,969 0,980 0,992 

5 5 0,946 0,958 0,969 0,980 0,992 

10 5 0,946 0,958 0,969 0,980 0,992 

15 5 1,111 1,122 1,134 1,145 1,157 

20 5 1,560 1,562 1,576 1,589 1,602 

25 5 2,126 2,130 2,148 2,167 2,186 

30 5 2,842 2,846 2,871 2,896 2,922 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.4 

35 5 3,785 3,791 3,823 3,856 3,890 

40 5 5,102 5,110 5,151 5,194 5,237 

45 5 7,099 7,108 7,161 7,215 7,270 

50 5 10,538 10,549 10,615 10,683 10,753 

55 5 18,005 18,018 18,101 18,186 18,274 

60 5 26,835 26,850 26,954 27,062 27,173 

V ΔЯi t t1 t2 t3 t4 

0 5 0,000 0,000 0,000 0,000 0,000 

5 5 1,893 1,915 1,938 1,961 1,983 

10 5 2,839 2,873 2,907 2,941 2,975 

15 5 3,951 3,995 4,041 4,086 4,132 

20 5 5,510 5,558 5,616 5,675 5,734 

25 5 7,636 7,687 7,764 7,842 7,919 

30 5 10,478 10,533 10,635 10,738 10,841 

35 5 14,263 14,324 14,458 14,594 14,731 

40 5 19,365 19,434 19,610 19,788 19,968 

45 5 26,465 26,542 26,771 27,003 27,237 

50 5 37,003 37,091 37,386 37,686 37,990 

55 5 55,007 55,108 55,487 55,872 56,264 

60 5 81,842 81,959 82,441 82,934 83,437 

 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.3 ɢ 3.4 ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 

ɬɪɨɥɥɟɣɛɭɫɚ ɩɪɢ ɟɝɨ ɪɚɡɝɨɧɟ. 
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Ɋɢɫɭɧɨɤ 3.5 – ȼɪɟɦɹ ɪɚɡɝɨɧɚ ɬɪɨɥɥɟɣɛɭɫɚ 

 

 

3.8 ɉɭɬɶ ɪɚɡɝɨɧɚ.  

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɝɨɧɚ ɨɩɪɟɞɟɥɹɸɬ ɩɪɢɪɚɳɟɧɢɟ �ݏ�, 
ɩɪɨɯɨɞɢɦɨɝɨ ɬɪɨɥɥɟɣɛɭɫɨɦ ɧɚ ɜɫɟɯ ɢɧɬɟɪɜɚɥɚɯ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ. ɉɪɢ ɷɬɨɦ 

ɩɪɢɧɢɦɚɟɬɫɹ ɞɨɩɭɳɟɧɢɟ, ɱɬɨ ɜ ɤɚɠɞɨɦ ɢɡ ɷɬɢɯ ɢɧɬɟɪɜɚɥɨɜ ɬɪɨɥɥɟɣɛɭɫɚ 

ɞɜɢɠɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɶɸ ݒ˔˓, ɤɨɬɨɪɭɸ ɨɩɪɟɞɟɥɹɸɬ ɩɨ 

ɮɨɪɦɭɥɟ: 

�˓˔ݒ  = ଵ�ݒ + ʹଶ�ݒ , (3.24) 

ɝɞɟ ݒ�ଵ, ݒ�ଶ - ɫɤɨɪɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɤɚɠɞɨɝɨ ɢɧɬɟɪɜɚɥɚ, 

ɤɦ/ɱ. 

 

Ɍɨɝɞɚ ɞɥɢɧɚ ɩɭɬɢ ɧɚ ɤɚɠɞɨɦ ɢɧɬɟɪɜɚɥɟ ɪɚɜɧɚ: 

�ݏ�  = �˓˔ݒ · ͸,͵�ݐ� . (3.25) 
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ɉɨɥɧɵɣ ɩɭɬɶ ɬɪɨɥɥɟɣɛɭɫɚ ɡɚ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɫɨɫɬɚɜɢɬ: 

 

ݏ = ∑ ௡�ݏ�
�=ଵ , (3.26) 

ɝɞɟ n – ɱɢɫɥɨ ɢɧɬɟɪɜɚɥɨɜ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ. 

 

ɉɨ ɮɨɪɦɭɥɚɦ 3.25 ɢ 3.26 ɛɵɥ ɩɪɨɜɟɞёɧ ɪɚɫɱёɬ ɪɚɫɱёɬ ɩɭɬɢ ɪɚɡɝɨɧɚ 

ɬɪɨɥɥɟɣɛɭɫɚ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 

 

Ɍɚɛɥɢɰɚ 3.5 – ɂɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɪɨɥɥɟɣɛɭɫɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɩɪɨɯɨɞɢɦɨɝɨ ɩɭɬɢ ɩɪɢ ɪɚɡɝɨɧɟ 

ΔS ΔS1 ΔS2 ΔS3 ΔS4 

0 0 0 0 0 

8,518 8,619 8,721 8,823 8,925 

25,554 25,857 26,162 26,468 26,776 

50,007 50,512 51,019 51,530 52,043 

98,267 98,427 99,261 100,101 100,945 

172,211 172,490 173,990 175,502 177,026 

281,311 281,759 284,228 286,723 289,244 

442,835 443,508 447,320 451,182 455,096 

688,819 689,786 695,421 701,148 706,969 

1086,195 1087,540 1095,623 1103,865 1112,270 

1802,041 1803,870 1815,221 1826,837 1838,728 

3402,883 3405,331 3421,039 3437,181 3453,777 

5554,804 5558,045 5579,579 5601,815 5624,788 

S,ɦ S1,ɦ S2,ɦ S3,ɦ S4,ɦ 

0 0 0 0 0 

8,518 8,619 8,721 8,823 8,925 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.5 

34,072 34,476 34,882 35,291 35,701 

75,561 76,369 77,181 77,998 78,819 

148,274 148,938 150,281 151,631 152,988 

270,478 270,917 273,251 275,602 277,972 

453,522 454,249 458,218 462,224 466,271 

724,146 725,267 731,547 737,905 744,341 

1131,655 1133,294 1142,741 1152,330 1162,065 

1775,014 1777,326 1791,044 1805,013 1819,239 

2888,236 2891,410 2910,844 2930,703 2950,998 

5204,923 5209,201 5236,260 5264,019 5292,505 

8957,686 8963,377 9000,618 9038,996 9078,564 

 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.5 ɫɬɪɨɢɦ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɨɬ 

ɩɭɬɢ, ɩɪɨɯɨɞɢɦɨɝɨ ɩɪɢ ɪɚɡɝɨɧɟ ɬɪɨɥɥɟɣɛɭɫɚ. 

 

 

Ɋɢɫɭɧɨɤ 3.7 – ɉɭɬɶ ɪɚɡɝɨɧɚ ɬɪɨɥɥɟɣɛɭɫɚ 
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3.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧɵ ɩɪɟɨɞɨɥɟɜɚɟɦɨɝɨ ɩɨɞɴɟɦɚ  

 

Ɉɩɪɟɞɟɥɹɟɦ ɜɟɫ ɬɪɨɥɥɟɣɛɭɫɚ G, ɧɨɪɦɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɡɚɞɧɢɣ ɦɨɫɬ G2 ɢ 

ɤɨɨɪɞɢɧɚɬɭ a ɰɟɧɬɪɚ ɦɚɫɫ: 

ܩ  = ݉ · ଵܩ (3.27) ;݃ = ͳͺͷʹͲ · ͻ,ͺͳ = ͳͺͳ͸ͺͳ,ʹ ʜ; ܩଵଵ = ͳͺͷͺͻͻ,ͷ ʜ; ܩଵଶ = ͳͻͲͳͳ͹,ͺ ʜ; ܩଵଷ = ͳͻͶ͵͵͸,ͳ ʜ; ܩଵସ = ͳͻͺͷͷͶ,Ͷ ʜ. 
ଶܩ  = ܩ − ݉ଵ · ଶܩ (3.28) ;݃ = ͳͺͳ͸ͺͳ,ʹ − ͻ · ͳͲଷ · ͻ,ͺͳ = ͻ͵͵ͻͳ,ʹ ʜ; ܩଶଵ = ͻ͹͸Ͳͻ,ͷ ʜ; ܩଶଶ = ͳͲͳͺʹ͹,ͺ ʜ; ܩଶଷ = ͳͲ͸ͲͶ͸,ͳ ʜ; ܩଶସ = ͳͳͲʹ͸Ͷ,Ͷ ʜ. 
 ܽ = ܩଶܩ ·  (3.29) ;ܮ

ܽ = ͻ͵͵ͻͳ.ʹͳͺͳ͸ͺͳ.ʹ · ͸.ʹ = ͵,ͳͺ͹ ˏ; ܽଵ = ͵,ʹͷͷ ˏ; ܽଶ = ͵,͵ʹͳ ˏ; ܽଷ = ͵,͵ͺ͵ ˏ; ܽସ = ͵,ͶͶ͵ ˏ. 
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Ɋɚɫɫɱɢɬɵɜɚɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ imax ɭɤɥɨɧ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɪɟɨɞɨɥɟɬɶ 

ɬɪɨɥɥɟɣɛɭɫ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɨɦɩɥɟɤɬɚɰɢɢ: �௠௔௫ = ܮܽ� − �ℎ௖ ; (3.30) 

�௠௔௫ = Ͳ.͸ · ͵.ͳͺ͹͸.ʹ − Ͳ.͸ · ͳ.ͷ = Ͳ,͵͸ͳ = ʹͲ,͸ͺ͵°; �௠௔௫ଵ = Ͳ,͵͸ͻ = ʹͳ,ͳʹ͸°; �௠௔௫ଶ = Ͳ,͵͹͸ = ʹͳ,ͷͷ°; �௠௔௫ଷ = Ͳ,͵ͺ͵ = ʹͳ,ͻͷ͸°; �௠௔௫ସ = Ͳ,͵ͻ = ʹʹ,͵ͶͶ°. 
 

ȼɵɱɢɫɥɢɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɭɤɥɨɧ, ɩɪɟɨɞɨɥɟɜɚɟɦɵɣ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɧɚɤɨɩɥɟɧɧɨɣ ɬɪɨɥɥɟɣɛɭɫɨɦ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ iɞɨɩ [19]: 

 �ˇˑ˒ = �˒.ˏ. · ሺݒ଴ଶ · ˓ଶˍݒ ሻʹ · ݃ · ݏ , (3.30) 

 

ɝɞɟ S - ɞɥɢɧɚ ɨɬɪɟɡɤɚ ɩɭɬɢ, ɧɚ ɤɨɬɨɪɨɦ ɫɤɨɪɨɫɬɶ ɩɚɞɚɟɬ ɨɬ ݒ଴ ɞɨ ݒˍ˓. 

 

�ˇˑ˒ = ͳ.Ͳͺ · ሺሺ͸Ͳ͵,͸ሻଶ · ሺ͵ͷ͵,͸ሻଶሻʹ · ͻ,ͺͳ · ͶͲͲ = Ͳ,Ͳʹͷ = ͳ,Ͷ͵°. 
 

ɉɪɟɞɟɥɶɧɵɣ ɭɤɥɨɧ ɩɭɬɢ, ɩɪɟɨɞɨɥɟɜɚɟɦɵɣ ɬɪɨɥɥɟɣɛɭɫɨɦ, ɷɬɨ ɭɤɥɨɧ, 

ɤɨɬɨɪɵɣ ɧɚ ɨɬɪɟɡɤɟ ɩɭɬɢ ɡɚɞɚɧɧɨɣ ɞɥɢɧɵ ɜɵɡɵɜɚɟɬ ɩɚɞɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɬ 

ɧɚɱɚɥɶɧɨɣ ݒ଴ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɞɜɢɠɟɧɢɸ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɭɱɚɫɬɤɟ, ɞɨ 

ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ݒˍ˓. 

ɉɪɟɞɟɥɶɧɵɣ ɭɤɥɨɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [19]: 

 



 

ʗˊм. Лˋ˔˕ № дˑк˖м. Пˑд˒ˋ˔ь Да˕а 

Лˋ˔˕ 

69 ͚͛.͘5.͙͘.͚͙͘9.7͙5 Пʖ 

�˒˓ˈˇ = �௠௔௫ + �ˇˑ˒ (3.31) �˒˓ˈˇ = ʹͲ,͸ͺ͵° + ͳ,Ͷ͵° = ʹʹ,ͳͳʹ°; �˒˓ˈˇଵ = ʹʹ,ͷͷ͸°; �˒˓ˈˇଶ = ʹʹ,ͻͺ°; �˒˓ˈˇଷ = ʹ͵,͵ͺ͸°; �˒˓ˈˇସ = ʹ͵,͹͹Ͷ°. 
 

 

Ɋɢɫɭɧɨɤ 3.8 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɞɴёɦɚ ɬɪɨɥɥɟɣɛɭɫɚ ɩɨ ɬɹɝɟ 

 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɬɪɢ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɞɥɹ ɬɪɨɥɥɟɣɛɭɫɚ Ɂɢɍ-682 ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ 

ɪɚɫɱɟɬ ɫɧɚɪɹɠɟɧɧɨɣ ɢ ɩɨɥɧɨɣ ɦɚɫɫɵ ɬɪɨɥɥɟɣɛɭɫɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɨɦɩɥɟɤɬɚɰɢɢ, ɨɩɪɟɞɟɥɟɧɵ ɞɥɹ ɞɚɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɟɫɬɟɫɬɜɟɧɧɵɟ 

ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɢ ɦɟɯɚɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɩɪɟɞɟɥɟɧɨ 

ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɧɚɣɞɟɧɨ ɡɧɚɱɟɧɢɟ ɩɪɟɨɞɨɥɟɜɚɟɦɨɝɨ 

ɬɪɨɥɥɟɣɛɭɫɨɦ ɩɨɞɴёɦɚ. 

Ⱥɧɚɥɢɡɢɪɭɹ  ɝɪɚɮɢɤ ɬɹɝɨɜɨ-ɫɤɨɪɨɫɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɪɨɥɥɟɣɛɭɫɚ ɫɢɥɚ ɬɹɝɢ ɧɚ ɜɟɞɭɳɢɯ ɤɨɥёɫɚɯ 

ɭɦɟɧɶɲɚɟɬɫɹ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ 
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ɜɪɚɳɟɧɢɹ ɹɤɨɪɹ ɌɗȾ, ɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɪɨɥɥɟɣɛɭɫɚ, 

ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɦɨɦɟɧɬ ɧɚ ɧёɦ, ɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢ ɫɢɥɚ ɬɹɝɢ ɧɚ ɜɟɞɭɳɢɯ 

ɤɨɥёɫɚɯ. ɇɚ ɧɟɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ ɌɗȾ ɪɚɡɜɢɜɚɟɬ ɛɨɥɶɲɨɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, 

ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɪɨɝɚɧɢɹ ɫ ɦɟɫɬɚ, ɞɜɢɠɟɧɢɹ ɧɚ ɩɨɞɴёɦ ɢ ɞɜɢɠɟɧɢɹ ɩɪɢ 

ɤɪɢɬɢɱɟɫɤɢɯ ɧɚɝɪɭɡɤɚɯ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɨɞɨɥɟɜɚɟɦɨɝɨ ɩɨɞɴёɦɚ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɪɚɜɢɥɶɧɨɝɨ 

ɜɵɛɨɪɚ ɦɚɪɲɪɭɬɚ ɞɜɢɠɟɧɢɹ ɬɪɨɥɥɟɣɛɭɫɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɝɨɧɚ ɡɧɚɱɟɧɢɟ ɭɫɤɨɪɟɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɯɚ, ɱɬɨ 

ɩɪɟɩɹɬɫɬɜɭɟɬ ɞɚɥɶɧɟɣɲɟɦɭ ɭɜɟɥɢɱɟɧɢɸ ɭɫɤɨɪɟɧɢɹ. 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ, ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɛɥɨɤɨɜ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɨɥɥɟɣɛɭɫɚ 

ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɡɦɟɧɹɸɬɫɹ. 
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4 ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ ɊȺɁȾȿɅ  

 

Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɨɫɬɨɢɬ ɜ 

ɪɚɫɲɢɪɟɧɢɢ ɢ ɩɨɜɵɲɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɢɡɜɨɞɫɬɜɚ, ɟɝɨ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ, ɦɨɛɢɥɶɧɨɫɬɢ, ɷɤɨɧɨɦɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɢ ɬɪɭɞɨɜɵɯ ɪɟɫɭɪɫɨɜ, ɚ ɬɚɤ ɠɟ ɭɥɭɱɲɟɧɢɢ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ.  

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɭɫɥɨɜɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɹɜɥɹɟɬɫɹ ɩɨɫɬɨɹɧɧɨɟ 

ɨɛɧɨɜɥɟɧɢɟ ɩɪɨɞɭɤɰɢɢ, ɚ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɨɜɪɟɦɟɧɧɨɦɭ 

ɩɪɨɢɡɜɨɞɫɬɜɭ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ 

ɩɨɬɟɪɹɦɢ ɢ ɡɚɬɪɚɬɚɦɢ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɞɟɬɚɥɶ, ɪɚɡɪɚɛɨɬɚɧɚ 

ɬɟɯɧɨɥɨɝɢɹ ɟё ɢɡɝɨɬɨɜɥɟɧɢɹ, ɚ ɬɚɤ ɠɟ ɜɵɛɪɚɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɩɪɨɢɡɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ.  

 

4.1 ȼɵɛɨɪ ɞɟɬɚɥɢ  

 

Ⱦɟɬɚɥɶɸ, ɞɥɹ ɤɨɬɨɪɨɣ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɹɜɥɹɟɬɫɹ 

ɤɪɨɧɲɬɟɣɧ ɤɪɟɩɥɟɧɢɹ ɩɨɩɟɪɟɱɢɧ (ɪɢɫɭɧɨɤ 4.1), ɤɨɬɨɪɵɟ ɭɞɟɪɠɢɜɚɸɬ ɛɥɨɤɢ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ. 

Ⱦɟɬɚɥɶ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɫɬɚɥɶɧɨɝɨ ɉ-ɨɛɪɚɡɧɨɝɨ ɩɪɨɮɢɥɹ, ɬɨɥɳɢɧɨɣ 

ɫɬɟɧɨɤ 4 ɦɦ. 

ɉ-ɨɛɪɚɡɵɣ ɩɪɨɮɢɥɶ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɦɟɬɨɞɨɦ ɝɨɪɹɱɟɣ ɝɢɛɤɢ.  

Ɇɚɬɟɪɢɚɥ - ɋɬɚɥɶ 45. 

ɋɬɚɥɶ 45 ɨɬɧɨɫɢɬɫɹ ɤ ɨɝɪɚɧɢɱɟɧɧɨ ɫɜɚɪɢɜɚɸɳɢɦɫɹ ɫɬɚɥɹɦ, ɬɪɟɛɭɟɬɫɹ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ. 

Ʉɪɨɧɲɬɟɣɧ ɤɪɟɩɢɬɫɹ ɤ ɤɭɡɨɜɭ ɫ ɩɨɦɨɳɶɸ ɫɜɚɪɤɢ.  

ɉɨɩɟɪɟɱɢɧɵ ɤɪɟɩɹɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɨɥɬɨɜ Ɇ16 ɤ ɤɪɨɲɬɟɣɧɚɦ. 
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Ɋɢɫɭɧɨɤ 4.1 - Ɉɛɳɢɣ ɜɢɞ ɞɟɬɚɥɢ «Ʉɪɨɧɲɬɟɣɧ» 

 

4.2 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɟɡɚɧɢɹ 

 

Ɉɩɟɪɚɰɢɹ 005 - Ɉɬɪɟɡɧɚɹ 

ɂɫɩɨɥɶɡɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: Ⱦɢɫɤɨɜɵɣ ɨɬɪɟɡɧɨɣ ɫɬɚɧɨɤ JET MCS-275. 

ɂɧɫɬɪɭɦɟɧɬ – ɉɢɥɶɧɵɣ ɬɜɟɪɞɨɫɩɥɚɜɧɵɣ ɞɢɫɤ 150×3,2 ɦɦ, ɦɚɬɟɪɢɚɥ - 

Ɍ15Ʉ6. 

 

Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɨɬɪɟɡɧɨɣ ɨɩɟɪɚɰɢɢ 

 

Ɉɩɟɪɚɰɢɹ 010 - Ɏɪɟɡɟɪɨɜɚɧɢɟ 

ɂɫɩɨɥɶɡɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɋɬɚɧɨɤ ɮɪɟɡɟɪɧɵɣ Ʉɨɪɜɟɬ-610 
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ɂɧɫɬɪɭɦɟɧɬ - Ɏɪɟɡɚ ɤɨɧɰɟɜɚɹ ɫ ɤɨɧɢɱɟɫɤɢɦ ɯɜɨɫɬɨɜɢɤɨɦ (ȽɈɋɌ 17026-71) 

- ɦɚɬɟɪɢɚɥ Ɋ6Ɇ5Ʉ5. 

 

Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ ɮɪɟɡɟɪɧɨɣ ɨɩɟɪɚɰɢɢ 

 

Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ ɞɥɹ 010 ɨɩɟɪɚɰɢɢ : 

ɒɢɪɢɧɚ ɮɪɟɡɟɪɨɜɚɧɢɹ 63 ɦɦ. 

Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ t = 1 ɦɦ.  

ɉɨɞɚɱɚ ݏ = Ͳ,Ͳͷ − Ͳ,Ͳͺ, ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɬɚɧɤɭ s = 0,08 ɦɦ/ɨɛ. Д12, ɫ. 285] 

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܸ = ௤ܶ௠ܦ௩ܥ ∙ ௫ݐ ∙ ௭௬ݏ · ௎ܼ௣ܤ ∙  ௩, (4.1)ܭ

ɝɞɟ Ɍ - ɜɪɟɦɹ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɪɟɡɰɚ;  

t – ɝɥɭɛɢɧɚ ɪɟɡɚɧɢɹ ɜ ɦɦ; 

s – ɩɨɞɚɱɚ;   ܥ௩, ܭ௩ – ɤɨɷɮɮɢɰɢɟɧɬɵ Д12, ɫ. 265-269; 287]; ܥ௩= 46,7; q =0,45; x = 0,5; y = 0,5; u = 0,1;  p  = 0,1; m = 0,33; T=180. 
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ܸ = Ͷ͸,͹ · ͸͵଴.ସହͳͺͲ଴,ଷଷ ∙ ͳ଴,ହ ∙ ͸͵଴,ଵ · Ͳ,Ͳͺ଴.ହͺ଴.ଵ ∙ ͳ,ʹ͸ =  ͳ͵Ͳ ˏ/ˏˋː. 
 

ɉɨ ɬɚɛɥɢɰɟ 1 [12, ɫ. 261Ж ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɬɚɥɢ ɫ ɜ = 580 Ɇɉɚ 

ɨɩɪɟɞɟɥɹɟɦ: 

 

௏�ܭ = ௥ܭ · ሺ͹ͷͲσ ሻ௡� , (4.2) 

ɝɞɟ nV = 0.9, Kr=1 [12, ɫ. 262]; 

 

KMV = ሺ଻ହ଴ହ଼଴ሻ଴,ଽ= 1,26;  

ɝɞɟ KɉV = 1,  KɂV=1 [12, ɫ. 263]. 

 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɧɚɣɞɟɧɧɨɣ ɫɤɨɪɨɫɬɢ 

ɪɟɡɚɧɢɹ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

݊ = ͳͲͲͲ ∙ ܸπ ∙ ܦ . (4.3) 

 

ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ, ɩɨɥɭɱɚɟɦ: 

 ݊ = ͳͲͲͲ∙ͳ͵Ͳ͵,ͳͶ∙͸͵ =͸ͷ͸ ɨɛ/ɦɢɧ. 
 

Ʉɨɪɪɟɤɬɢɪɭɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɫɬɚɧɤɚ Д22Ж ɢ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ n = 720 (115, 230, 290, 360, 

580, 720, 875, 1750) ɨɛ/ɦɢɧ. 



 

ʗˊм. Лˋ˔˕ № дˑк˖м. Пˑд˒ˋ˔ь Да˕а 

Лˋ˔˕ 

75 ͚͛.͘5.͙͘.͚͙͘9.7͙5 Пʖ 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ: 

 

ܸ̌ = π ∙ ܦ ∙ ݊ͳͲͲͲ , (4.4) 

ܸ̌ = ͵,ͳͶ ∙ ͳ͸ ∙ ͸ͷ͸ͳͲͲͲ = ͵ʹ,ͻ͸ ɦ/ɦɢɧ . 
 

Ɉɩɪɟɞɟɥɢɦ ɩɨɦɢɧɭɬɧɭɸ ɩɨɞɚɱɭ: 

 ܵ� = ܵ௓ · � · ݊, (4.5) ܵ� = Ͳ,Ͳͺ · ͺ · ͸ͷ͸ =  Ͷͳͻ,ͺͶ ˏˏ/ˏˋː. 
 

Ʉɨɪɪɟɤɬɢɪɭɟɦ ɦɢɧɭɬɧɭɸ ɩɨɞɚɱɭ ɩɨ ɞɚɧɧɵɦ ɫɬɚɧɤɚ Д21Ж ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ 

ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɩɨɞɚɱɭ: ܵ�  = 470 ɦɦ/ɦɢɧ. 

ɋɢɥɚ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

�௭ = ͳͲܥ௣ · ௫ݐ · ܵ௭௬ · ௡ܤ · ௤ܦ� · ݊௪ ·  (4.5) .˓ˏܭ

 

ɂɡ ɬɚɛɥɢɰɵ 41 Д12, ɫ. 291Ж ɜɵɩɢɫɵɜɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɢ ɩɨɤɚɡɚɬɟɥɢ 

ɫɬɟɩɟɧɟɣ ɮɨɪɦɭɥɵ. Ⱦɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɨɛɪɚɛɨɬɤɢ СɊ = 68,2;  x = 0,86; y = 

0,72; n = 1; q=0,86; w=0. 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɄɆɊ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥɢɰɟ 9 Д12, ɫ. 264]: 

��ܭ  = ሺ σ͹ͷͲሻ௡, (4.6) 
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ɝɞɟ n = 0,3;  

��ܭ  = ሺͷͺͲ͹ͷͲሻ଴.ଷ = Ͳ,ͻ. 
 

Ɉɩɪɟɞɟɥɢɦ ɫɢɥɭ ɪɟɡɚɧɢɹ: 

 �௭ = ͳͲ · ͸ͺ,ʹ · ͳ଴,଼଺ · Ͳ,Ͳͺ଴,଻ଶ · ͸͵ଵ · ͺ͸͵଴,଻ଶ · ͳ = · Ͳ,ͻ =  ʹͺʹͶ ʜ. 
 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɲɩɢɧɞɟɥɟ: 

 

˓ˍܯ = �௭ · ʹܦ · ͳͲͲ, (4.7) 

ɝɞɟ D – ɞɢɚɦɟɬɪ ɮɪɟɡɵ, ɦɦ; 

˓ˍܯ  = ʹͺʹͶ · ͸͵ʹ · ͳͲͲ = ͺͺͻ,ͷ͸ ʜ · ˏ, 
 

Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ (ɷɮɮɟɤɬɢɜɧɚɹ): 

 

௘ܰ = �௭ · ܸͳͲʹͲ · ͸Ͳ, 
௘ܰ = ʹͺʹͶ · ͵ʹ,ͻ͸ͳͲʹͲ · ͸Ͳ = ͳ.ͷ ˍʑ˕. 

 

(4.8) 

ɉɪɨɜɟɪɹɟɦ, ɞɨɫɬɚɬɨɱɧɚ ɥɢ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɫɬɚɧɤɚ ɩɨ ɭɫɥɨɜɢɸ ௘ܰ ≤ ɲܰɩ. 
Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɤɚ Ʉɨɪɜɟɬ-610: 
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ɲܰɩ = ɞܰη, (4.9) 

ɝɞɟ ɞܰ - ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ; 

 

 

ɲܰɩ = ͵ ∙ Ͳ,ͺ = ʹ,Ͷ ɤȼɬ. 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ (ͳ,ͷ ≤ ʹ,Ͷ), ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɪɚɛɨɬɤɚ ɜɨɡɦɨɠɧɚ. 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɧɚ ɨɛɪɚɛɨɬɤɭ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

௢ܶ = �ܮܵ  , (4.10) 

ɝɞɟ L – ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ, ɦɦ;  ܵ� – ɦɢɧɭɬɧɚɹ ɩɨɞɚɱɚ. 

 

Ⱦɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɪɟɡɰɚ: 

ܮ  = ݈ + ݈ଵ + ݈ଶ, (4.11) 

ɝɞɟ l – ɞɥɢɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦɦ; 

l1+l2 –ɫɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɜɪɟɡɚɧɢɹ ɢ ɩɟɪɟɛɟɝɚ, ɦɦ. 

l1+l2 = 1 ɦɦ Д19]. 

ܮ  = ͸͵ + ͳ = ͸Ͷ ˏˏ; 
௢ܶ = ͸Ͷͳ͸Ͳ = Ͳ,Ͷ ɦɢɧ. 

 

Ɉɩɟɪɚɰɢɹ 015 – Ɏɪɟɡɟɪɧɚɹ 

ɂɫɩɨɥɶɡɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɋɬɚɧɨɤ ɮɪɟɡɟɪɧɵɣ Ʉɨɪɜɟɬ-610 
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ɂɧɫɬɪɭɦɟɧɬ - Ɏɪɟɡɚ ɤɨɧɰɟɜɚɹ ɫ ɤɨɧɢɱɟɫɤɢɦ ɯɜɨɫɬɨɜɢɤɨɦ (ȽɈɋɌ 17026-71) 

- ɦɚɬɟɪɢɚɥ Ɋ6Ɇ5Ʉ5. 

 

Ɋɢɫɭɧɨɤ 4.3 – ɋɯɟɦɚ ɮɪɟɡɟɪɧɨɣ ɨɩɟɪɚɰɢɢ 

 

Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ ɞɥɹ 015 ɨɩɟɪɚɰɢɢ: 

ɒɢɪɢɧɚ ɮɪɟɡɟɪɨɜɚɧɢɹ 63 ɦɦ. 

Ƚɥɭɛɢɧɚ ɪɟɡɚɧɢɹ t = 1 ɦɦ.  

ɉɨɞɚɱɚ ݏ = Ͳ,Ͳͷ − Ͳ,Ͳͺ, ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɬɚɧɤɭ s = 0,08 ɦɦ/ɨɛ. Д12, ɫ. 285] 

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.1): 

 ܸ = Ͷ͸.͹ · ͸͵଴.ସହͳͺͲ଴,ଷଷ ∙ ͳ଴,ହ ∙ ͸͵଴,ଵ · Ͳ.Ͳͺ଴.ହͺ଴.ଵ ∙ ͳ.ʹ͸ =  ͳ͵Ͳ ˏ/ˏˋː. 
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ɉɨ ɬɚɛɥɢɰɟ 1 [12, ɫ. 265-269; 287Ж ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɬɚɥɢ ɫ σɜ = 580 Ɇɉɚ 

ɨɩɪɟɞɟɥɹɟɦ nV = 0.9, Kr=1, ɚ ܭ�௏  ɩɨ ɮɨɪɦɭɥɟ (4.2): 

 

KMV = ሺ଻ହ଴ହ଼଴ሻ଴,ଽ= 1,26,  

ɝɞɟ KɉV = 1,  KɂV=1 [12, ɫ. 261]. 

 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɧɚɣɞɟɧɧɨɣ ɫɤɨɪɨɫɬɢ 

ɪɟɡɚɧɢɹ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.3): 

 ݊ = ͳͲͲͲ∙ͳ͵Ͳ͵,ͳͶ∙͸͵ =͸ͷ͸ ɨɛ/ɦɢɧ. 
 

Ʉɨɪɪɟɤɬɢɪɭɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɫɬɚɧɤɚ Д21Ж ɢ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ n = 720 (115, 230, 290, 360, 

580, 720, 875, 1750) ɨɛ/ɦɢɧ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ܸ̌  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.4): 

 ܸ̌ = ͵,ͳͶ ∙ ͳ͸ ∙ ͸ͷ͸ͳͲͲͲ = ͵ʹ,ͻ͸ ɦ/ɦɢɧ . 
 

Ɉɩɪɟɞɟɥɢɦ ɩɨɦɢɧɭɬɧɭɸ ɩɨɞɚɱɭ ɩɨ ɮɨɪɦɭɥɟ (4.5): 

 ܵ� = Ͳ,Ͳͺ · ͺ · ͸ͷ͸ =  Ͷͳͻ,ͺͶ ˏˏ/ˏˋː. 
 

Ʉɨɪɪɟɤɬɢɪɭɟɦ ɦɢɧɭɬɧɭɸ ɩɨɞɚɱɭ ɩɨ ɞɚɧɧɵɦ ɫɬɚɧɤɚ Д21Ж ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ 

ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɩɨɞɚɱɭ: ܵ�  = 470 ɦɦ/ɦɢɧ. 

ɋɢɥɚ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.5). 
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ɂɡ ɬɚɛɥɢɰɵ 41 Д12, ɫ. 291Ж ɜɵɩɢɫɵɜɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɢ ɩɨɤɚɡɚɬɟɥɢ 

ɫɬɟɩɟɧɟɣ ɮɨɪɦɭɥɵ. Ⱦɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɨɛɪɚɛɨɬɤɢ СɊ = 68,2;  x = 0,86; y = 

0,72; n = 1; q=0,86; w=0. 

ɉɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɄɆɊ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɬɚɛɥɢɰɟ 9 Д12, ɫ. 264], ɮɨɪɦɭɥɚ (4.6), ɝɞɟ n = 0,3: 

��ܭ  = ሺͷͺͲ͹ͷͲሻ଴.ଷ = Ͳ,ͻ. 
 

Ɉɩɪɟɞɟɥɢɦ ɫɢɥɭ ɪɟɡɚɧɢɹ: 

 �௭ = ͳͲ · ͸ͺ,ʹ · ͳ଴,଼଺ · Ͳ,Ͳͺ଴,଻ଶ · ͸͵ଵ · ͺ͸͵଴,଻ଶ · ͳ = · Ͳ,ͻ =  ʹͺʹͶ ʜ. 
 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɲɩɢɧɞɟɥɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.7): 

˓ˍܯ  = ʹͺʹͶ · ͸͵ʹ · ͳͲͲ = ͺͺͻ,ͷ͸ ʜ · ˏ, 
 

Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ (ɷɮɮɟɤɬɢɜɧɚɹ) ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (4.8): 

 

௘ܰ = ʹͺʹͶ · ͵ʹ,ͻ͸ͳͲʹͲ · ͸Ͳ = ͳ,ͷ ˍʑ˕. 
 

ɉɪɨɜɟɪɹɟɦ, ɞɨɫɬɚɬɨɱɧɚ ɥɢ ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɫɬɚɧɤɚ ɩɨ ɭɫɥɨɜɢɸ ௘ܰ ≤ ɲܰɩ. 
Ɇɨɳɧɨɫɬɶ ɧɚ ɲɩɢɧɞɟɥɟ ɫɬɚɧɤɚ Ʉɨɪɜɟɬ-610 ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (4.9): 

 

ɲܰɩ = ͵ ∙ Ͳ,ͺ = ʹ,Ͷ ɤȼɬ. 
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ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ (ͳ,ͷ ≤ ʹ,Ͷ), ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɪɚɛɨɬɤɚ ɜɨɡɦɨɠɧɚ. 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɧɚ ɨɛɪɚɛɨɬɤɭ ௢ܶ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.10), ɚ 

ɞɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɪɟɡɰɚ ܮ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.11): 

ܮ  = ͸͵ + ͳ = ͸Ͷ ˏˏ; 
௢ܶ = ͸Ͷͳ͸Ͳ = Ͳ,Ͷ ɦɢɧ. 

 

Ɉɩɟɪɚɰɢɹ 020 - ɋɜɟɪɥɢɥɶɧɚɹ 

ɂɫɩɨɥɶɡɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ȼɟɪɬɢɤɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ ɫɬɚɧɨɤ 2Ⱥ150. 

ɂɧɫɬɪɭɦɟɧɬ - ɫɜɟɪɥɨ ɞɢɚɦɟɬɪɨɦ 16 ɦɦ ɩɨ ȽɈɋɌ 10903 – 77. 

 

 

Ɋɢɫɭɧɨɤ 4.4 – ɋɯɟɦɚ ɫɜɟɪɥɢɥɶɧɨɣ ɨɩɟɪɚɰɢɢ 

 

Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɟɡɚɧɢɹ ɞɥɹ 020 ɨɩɟɪɚɰɢɢ: 

Ⱦɥɢɧɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

.˘.˓ܮ  = ˊˈ˓ܮ + ˖ +  ˑ˒, (4.12)ˇܮ

ɝɞɟ Lɪɟɡ – ɞɥɢɧɚ ɪɟɡɚɧɢɹ, ɦɦ; Lɪɟɡ = 4 ɦɦ; 
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y – ɜɟɥɢɱɢɧɚ ɩɨɞɜɨɞɚ ɜɪɟɡɚɧɢɹ ɢ ɩɟɪɟɛɟɝɚ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɦ; ɭ = 2 ɦɦ; 

Lɞɨɩ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɞɥɢɧɚ ɯɨɞɚ, ɦɦ; Lɞɨɩ= 5 ɦɦ. 

.˘.˓ܮ  = ʹͳ + ʹ + ͷ = ʹͺ ˏˏ. 
 

ɉɨɞɚɱɚ ݏ = Ͳ,Ͷͷ ɦɦ/ɨɛ. 

ɋɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ܸ = ∙ ௩ܥ ௤ܶ௠ܦ   ∙  ܵ௬ ∙ ௩ܭ , (4.13) 

ɝɞɟ Ɍ - ɜɪɟɦɹ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ ɫɜɟɪɥɚ;  

S – ɩɨɞɚɱɚ; ܥ௩ = ͻ,ͺ; 

q = 0,4; 

y = 0,5; 

m = 0,2; 

T = 50 ɦɢɧ;        ܭ௩ = Ͳ,ͻͷ. 
 ܸ = ͻ,ͺ ∙ ͳͲ଴,ସͷͲ଴,ଶ ∙ Ͳ, Ͷͷ଴,ଷ ∙ Ͳ,ͻͷ = ͳͶ,͵ ˏ/ˏˋː. 
 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ݊ = ͳͲͲͲ ∙ �ݒ ∙ ݀ , (4.14) 

݊ = ͳͲͲͲ ∙ ͳͶ,͵͵,ͳͶ ∙ ͳ͸ = ʹͺͶ.ͻ ˑ˄/ˏˋː. 
 

ɉɪɢɧɢɦɚɟɦ n = 290 ɨɛ/ɦɢɧ.               
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Ɏɚɤɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܸ̠ = � ∙ ݀ ∙ ݊ͳͲͲͲ , (4.15) 

ɝɞɟ d- ɞɢɚɦɟɬɪ, ɦɦ; 

n- ɨɛɨɪɨɬɵ. 

 ܸ̠ = ͵,ͳͶ ∙ ͳ͸ ∙ ʹͻͲͳͲͲͲ = ͳͶ,͵ ˏ/ˏˋː. 
 

ȼɪɟɦɹ ɧɚ ɨɛɪɚɛɨɬɤɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

௢ܶ = ݊.˘.˓ܮ · ܵ ; (4.10) 

௢ܶ = ʹͳʹͻͲ · Ͳ,Ͷͷ = Ͳ,ͳ ˏˋː. 
 

4.3 Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɵɛɪɚɧɧɵɯ ɫɬɚɧɤɨɜ 

 

Ⱦɥɹ ɮɪɟɡɟɪɧɵɯ ɨɩɟɪɚɰɢɣ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɮɪɟɡɟɪɧɵɣ ɫɬɚɧɨɤ Ʉɨɪɜɟɬ-610. 

Ɉɧ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɜɟɪɥɟɧɢɹ ɨɬɜɟɪɫɬɢɣ ɞɢɚɦɟɬɪɨɦ ɞɨ 30 ɦɦ ɢ ɮɪɟɡɟɪɨɜɤɢ 

ɞɟɬɚɥɟɣ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɰɟɯɚɯ ɢɥɢ ɱɚɫɬɧɵɯ ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ 

ɦɚɫɬɟɪɫɤɢɯ. Ʉɨɧɫɬɪɭɤɰɢɹ ɦɨɞɟɥɢ ɜɤɥɸɱɚɟɬ ɨɬɞɟɥɶɧɵɟ ɞɜɢɝɚɬɟɥɢ ɞɥɹ 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɲɩɢɧɞɟɥɟɣ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɩɨɬɪɟɛɥɹɟɬ 

1500 ȼɬ. Ⱦɥɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɲɩɢɧɞɟɥɹ ɞɨɫɬɭɩɟɧ ɜɵɛɨɪ ɦɟɠɞɭ 8 ɪɚɛɨɱɢɦɢ 

ɫɤɨɪɨɫɬɹɦɢ (115, 230, 290, 360, 580, 720, 875 ɢɥɢ 1750 ɨɛ/ɦɢɧ), ɞɥɹ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ - ɦɟɠɞɭ 9 (60, 140, 175, 200, 240, 460, 690, 1090 ɢɥɢ 1350 

ɨɛ/ɦɢɧ). Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɨɩɟɪɚɬɨɪɚ ɩɪɨɞɨɥɶɧɚɹ ɩɨɞɚɱɚ ɡɚɝɨɬɨɜɤɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫɨ ɫɤɨɪɨɫɬɶɸ 24, 40, 65, 100, 185, 285, 470 ɢɥɢ 

720 ɦɦ/ɦɢɧ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɧɤɚ Ʉɨɪɜɟɬ-610 ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.1. 
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Ɍɚɛɥɢɰɚ 4.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɪɟɡɟɪɧɨɝɨ ɫɬɚɧɤɚ Ʉɨɪɜɟɬ-610 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ 

ɜɟɪɬ/ɝɨɪɢɡ, ȼɬ 
1500/1500 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ. ȼ 380/50 

Ɍɢɩ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɚɫɢɧɯɪɨɧɧɵɣ 

Ɇɚɤɫ. ɞɢɚɦɟɬɪ ɫɜɟɪɥɟɧɢɹ, ɦɦ 30 

Ɇɚɤɫ. ɞɢɚɦɟɬɪ ɤɨɧɰɟɜɨɝɨ ɮɪɟɡɟɪɨɜɚɧɢɹ, ɦɦ 25 

Ɇɚɤɫ. ɞɢɚɦɟɬɪ ɬɨɪɰɟɜɨɝɨ ɮɪɟɡɟɪɨɜɚɧɢɹ, ɦɦ 100 

ɑɢɫɥɨ ɫɤɨɪɨɫɬɟɣ 8 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ 

ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ, ɨɛ/ɦɢɧ 

115, 230, 290, 360, 

580, 720, 875, 1750 

ɏɨɞ ɩɢɧɨɥɢ ɲɩɢɧɞɟɥɹ, ɦɦ 120 

ɍɝɨɥ ɧɚɤɥɨɧɚ ɲɩɢɧɞɟɥɶɧɨɣ ɝɨɥɨɜɤɢ (ɜɥɟɜɨ/ɜɩɪɚɜɨ), 

ɝɪɚɞ 
45/45 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɲɩɢɧɞɟɥɹ ɞɨ ɫɬɨɣɤɢ, ɦɦ 200-550 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɲɩɢɧɞɟɥɹ ɞɨ ɫɬɨɥɚ, ɦɦ 100-480 

ɋɤɨɪɨɫɬɶ ɩɪɨɞɨɥɶɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɢ, 

ɦɦ/ɦɢɧ 

24, 40, 65, 100, 185, 

285, 470, 720 

Ɍ-ɨɛɪɚɡɧɵɣ ɩɚɡ. ɦɦ 14 

Ɇɚɫɫɚ ɧɟɬɬɨ/ɛɪɭɬɬɨ, ɤɝ 850/1050 
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ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɜɟɪɬɢɤɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ ɫɬɚɧɨɤ, ɦɨɞɟɥɶ 2Ⱥ150, 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɦɨɧɬɧɵɯ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɰɟɯɚɯ, ɚ ɬɚɤɠɟ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɚɯ ɫ ɦɟɥɤɨɫɟɪɢɣɧɵɦ ɜɵɩɭɫɤɨɦ ɩɪɨɞɭɤɰɢɢ; 

ɨɫɧɚɳɟɧɧɵɣ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɫɬɚɧɨɤ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧ ɜ ɦɚɫɫɨɜɨɦ 

ɩɪɨɢɡɜɨɞɫɬɜɟ. 

 

Ɍɚɛɥɢɰɚ 4.2 Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɪɬɢɤɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɨɝɨ 

ɫɬɚɧɤɚ 2Ⱥ150 

ɇɚɢɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ ɫɜɟɪɥɟɧɢɹ ɜ ɫɬɚɥɢ 45, ɦɦ 50 

ɇɚɢɦɟɧɶɲɟɟ ɢ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɪɰɚ ɲɩɢɧɞɟɥɹ ɞɨ ɫɬɨɥɚ, ɦɦ 0...800 

ɇɚɢɦɟɧɶɲɟɟ ɢ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɪɰɚ ɲɩɢɧɞɟɥɹ ɞɨ ɩɥɢɬɵ, ɦɦ 650...1200 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɲɩɢɧɞɟɥɹ ɞɨ ɧɚɩɪɚɜɥɹɸɳɢɯ ɫɬɨɣɤɢ 
(ɜɵɥɟɬ), ɦɦ 

350 

Ɋɚɡɦɟɪɵ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥɚ, ɦɦ 500 ɯ 600 

ɑɢɫɥɨ Ɍ-ɨɛɪɚɡɧɵɯ ɩɚɡɨɜ Ɋɚɡɦɟɪɵ Ɍ-ɨɛɪɚɡɧɵɯ ɩɚɡɨɜ 3 

ɇɚɢɛɨɥɶɲɟɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɫɬɨɥɚ (ɨɫɶ Г), ɦɦ 325 

ɇɚɢɛɨɥɶɲɟɟ ɩɟɪɟɦɟɳɟɧɢɟ ɫɚɥɚɡɨɤ ɲɩɢɧɞɟɥɹ, ɦɦ 250 

ɇɚɢɛɨɥɶɲɟɟ ɩɟɪɟɦɟɳɟɧɢɟ (ɯɨɞ) ɲɩɢɧɞɟɥɹ, ɦɦ 300 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɨɛ/ɦɢɧ 32...1400 

Ʉɨɧɭɫ ɲɩɢɧɞɟɥɹ Ɇɨɪɡɟ 5 

Ⱦɢɧɚɦɢɱɟɫɤɨɟ ɬɨɪɦɨɠɟɧɢɟ ɲɩɢɧɞɟɥɹ ȿɫɬɶ 

ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɩɪɢɜɨɞɚ ɝɥɚɜɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɤȼɬ 7,5 

ɗɥɟɤɬɪɨɧɚɫɨɫ ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ Ɍɢɩ ɏ14-22Ɇ 

Ƚɚɛɚɪɢɬɵ ɫɬɚɧɤɚ (ɞɥɢɧɚ ɯ ɲɢɪɢɧɚ ɯ ɜɵɫɨɬɚ), ɦɦ 1550 ɯ 970 ɯ 2865 

Ɇɚɫɫɚ ɫɬɚɧɤɚ, ɤɝ 2250 
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ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɱɟɬɵɪɟ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɬɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɢ, ɜɵɛɪɚɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 

ɩɨɞɨɛɪɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɩɪɨɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱёɬɵ.  
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5 ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ 

 

5.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 

 

ȼɜɨɞɢɦɵɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɟ ɬɪɨɥɥɟɣɛɭɫɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɤɨɩɢɸ 

ɫɟɪɬɢɮɢɤɚɬɚ "Ɉɞɨɛɪɟɧɢɟ ɬɢɩɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ" ɢ ɤɨɦɩɥɟɤɬ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 2.601-95, ɜ ɬɨɦ 

ɱɢɫɥɟ: 

ɚ) ɪɭɤɨɜɨɞɫɬɜɨ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

ɛ) ɮɨɪɦɭɥɹɪ; 

ɜ) ɩɚɫɩɨɪɬ; 

ɝ) ɤɚɬɚɥɨɝ ɞɟɬɚɥɟɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ; 

ɞ) ɜɟɞɨɦɨɫɬɶ Ɂɂɉ. 

ȼɜɨɞ ɬɪɨɥɥɟɣɛɭɫɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɮɨɪɦɥɹɟɬɫɹ ɩɪɢɤɚɡɨɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ 

ȽɗɌ. ɉɟɪɟɞ ɩɟɪɜɵɦ ɜɵɩɭɫɤɨɦ ɧɚ ɥɢɧɢɸ ɫ ɩɚɫɫɚɠɢɪɚɦɢ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɢɡɜɟɫɬɢ ɪɟɜɢɡɢɸ ɟɝɨ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɞɟɩɨ 

ɢ ɩɪɨɛɧɭɸ ɨɛɤɚɬɤɭ ɫɨɝɥɚɫɧɨ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɧɚ ɬɪɨɥɥɟɣɛɭɫ. 

Ɉɪɝɚɧɢɡɚɰɢɹ ȽɗɌ ɞɨɥɠɧɚ ɩɪɢɫɜɨɢɬɶ ɤɚɠɞɨɦɭ ɬɪɨɥɥɟɣɛɭɫɭ ɢɧɜɟɧɬɚɪɧɵɣ 

ɧɨɦɟɪ, ɤɨɬɨɪɵɣ ɧɚɧɨɫɢɬɫɹ ɧɚ ɩɟɪɟɞɧɟɦ, ɡɚɞɧɟɦ ɢ ɛɨɤɨɜɵɯ ɛɨɪɬɚɯ, ɚ ɬɚɤɠɟ ɜ 

ɩɚɫɫɚɠɢɪɫɤɨɦ ɩɨɦɟɳɟɧɢɢ ɬɪɨɥɥɟɣɛɭɫɚ. Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɪɚɡɦɟɪɵ ɰɢɮɪ 

ɢɧɜɟɧɬɚɪɧɨɝɨ ɧɨɦɟɪɚ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ȽɈɋɌ 25869-90. 

Ɍɪɨɥɥɟɣɛɭɫɵ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɢɯ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɢ 

ɩɟɪɟɜɨɡɤɭ ɩɚɫɫɚɠɢɪɨɜ. ɉɨɞɞɟɪɠɚɧɢɟ ɬɪɨɥɥɟɣɛɭɫɨɜ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ 

ɫɨɫɬɨɹɧɢɢ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɚ ɨɪɝɚɧɢɡɚɰɢɢ ȽɗɌ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ Ɂɚɤɨɧɨɦ ɊɎ "Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ" N 196-ɎɁ ɨɬ 10.12.95. 

Ɉɫɧɨɜɧɨɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ 

ɬɪɨɥɥɟɣɛɭɫɨɜ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɧɨɪɦɚɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɨɪɝɚɧɢɡɚɰɢɟɣ 

ȽɗɌ. Ɋɟɡɭɥɶɬɚɬɵ ɡɚɦɟɪɨɜ ɞɨɥɠɧɵ ɡɚɧɨɫɢɬɶɫɹ ɜ ɤɧɢɝɭ ɭɱɟɬɚ. 
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Ɂɚɩɪɟɳɚɟɬɫɹ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɬɪɨɥɥɟɣɛɭɫɨɜ, ɜɥɢɹɸɳɢɟ 

ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɢ ɩɚɫɫɚɠɢɪɨɜ, ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɪɚɡɪɚɛɨɬɱɢɤɨɦ 

(ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ) ɬɪɨɥɥɟɣɛɭɫɨɜ. 

Ɍɪɨɥɥɟɣɛɭɫ, ɧɟɩɪɢɝɨɞɧɵɣ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɫɥɟɞɫɬɜɢɟ ɮɢɡɢɱɟɫɤɨɝɨ ɢɡɧɨɫɚ, 

ɚ ɬɚɤɠɟ ɜ ɫɥɭɱɚɟ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɟɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɫɥɟ ɞɨɪɨɠɧɨ-

ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɢɫɲɟɫɬɜɢɹ, ɩɨɞɥɟɠɢɬ ɫɩɢɫɚɧɢɸ. ɋɩɢɫɚɧɢɟ ɬɪɨɥɥɟɣɛɭɫɚ 

ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɫɨɛɫɬɜɟɧɧɢɤɨɦ ɨɪɝɚɧɢɡɚɰɢɢ 

ȽɗɌ ɫ ɭɱɟɬɨɦ ɧɨɪɦ ɚɦɨɪɬɢɡɚɰɢɢ . 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɨɥɥɟɣɛɭɫɨɜ ɡɚ ɩɪɟɞɟɥɚɦɢ ɫɪɨɤɚ ɚɦɨɪɬɢɡɚɰɢɢ ɞɨɩɭɫɤɚɟɬɫɹ 

ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɩɨɥɧɟɧɢɹ ɤɚɩɢɬɚɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɪɹɞɤɨɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ Ɇɢɧɬɪɚɧɫɨɦ ɊɎ Д14]. 

 

5.2 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɬɪɨɥɥɟɣɛɭɫɨɜ 

 

 Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɫɨɫɬɨɢɬ ɜ 

ɩɨɞɞɟɪɠɚɧɢɢ ɬɪɨɥɥɟɣɛɭɫɨɜ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɬ.ɟ. ɜ 

ɫɩɨɫɨɛɧɨɫɬɢ ɜɵɩɨɥɧɹɬɶ ɩɟɪɟɜɨɡɤɭ ɩɚɫɫɚɠɢɪɨɜ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɜɫɟ 

ɩɚɪɚɦɟɬɪɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɫɨɛɟɧɧɨ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɶ 

ɢ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢ ɩɟɪɟɜɨɡɤɢ 

ɩɚɫɫɚɠɢɪɨɜ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɬɪɨɥɥɟɣɛɭɫɨɜ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɨɣ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-ɪɟɦɨɧɬɧɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɟɣ, ɭɬɜɟɪɠɞɟɧɧɨɣ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. 

ɇɨɪɦɵ, ɩɪɚɜɢɥɚ, ɩɪɨɰɟɞɭɪɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɡɚɜɨɞɚɦɢ - ɢɡɝɨɬɨɜɢɬɟɥɹɦɢ ɬɪɨɥɥɟɣɛɭɫɨɜ, ɦɨɝɭɬ 

ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ȽɗɌ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. [14] 
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5.3 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɪɨɥɥɟɣɛɭɫɭ, ɜɵɩɭɫɤɚɟɦɨɦɭ ɧɚ ɥɢɧɢɸ 

 

Ɍɪɨɥɥɟɣɛɭɫ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɥɢɧɢɢ, ɞɨɥɠɟɧ ɛɵɬɶ 

ɷɤɢɩɢɪɨɜɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɟɱɧɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɨɪɝɚɧɢɡɚɰɢɟɣ ȽɗɌ ɫ 

ɭɱɟɬɨɦ ɬɢɩɚ (ɦɨɞɟɥɢ) ɬɪɨɥɥɟɣɛɭɫɚ ɢ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ: 

- ɞɜɭɯɨɫɧɵɣ - ɞɜɭɦɹ ɩɨɪɨɲɤɨɜɵɦɢ ɢɥɢ ɭɝɥɟɤɢɫɥɨɬɧɵɦɢ ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ 

ɟɦɤɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 5 ɥ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɜ ɤɚɛɢɧɟ ɜɨɞɢɬɟɥɹ ɢ ɜ ɩɚɫɫɚɠɢɪɫɤɨɦ 

ɩɨɦɟɳɟɧɢɢ; 

- ɫɨɱɥɟɧɟɧɧɵɣ - ɬɪɟɦɹ ɩɨɪɨɲɤɨɜɵɦɢ ɢɥɢ ɭɝɥɟɤɢɫɥɨɬɧɵɦɢ 

ɨɝɧɟɬɭɲɢɬɟɥɹɦɢ ɟɦɤɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 5 ɥ. 

ɉɪɢɦɟɱɚɧɢɟ: ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɨɛɨɫɧɨɜɚɧɢɢ ɞɨɩɭɫɤɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ 

ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɢɥɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ; 

- ɦɟɞɢɰɢɧɫɤɨɣ ɚɩɬɟɱɤɨɣ; 

- ɡɧɚɤɨɦ ɚɜɚɪɢɣɧɨɣ ɨɫɬɚɧɨɜɤɢ 

- ɧɟ ɦɟɧɟɟ ɱɟɦ ɞɜɭɦɹ ɩɪɨɬɢɜɨɨɬɤɚɬɧɵɦɢ ɭɩɨɪɚɦɢ (ɛɚɲɦɚɤɚɦɢ). 

Ɂɚɩɪɟɳɚɟɬɫɹ ɞɨɩɭɫɤ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɥɢɧɢɢ ɬɪɨɥɥɟɣɛɭɫɚ, ɢɦɟɸɳɟɝɨ ɯɨɬɹ 

ɛɵ ɨɞɧɭ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ: 

Ɍɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ: 

ɚ) ɧɟ ɞɟɣɫɬɜɭɟɬ ɨɞɧɚ ɢɡ ɬɨɪɦɨɡɧɵɯ ɫɢɫɬɟɦ; 

ɛ) ɪɭɤɨɹɬɤɚ ɫɬɨɹɧɨɱɧɨɝɨ ɬɨɪɦɨɡɚ ɧɟ ɭɞɟɪɠɢɜɚɟɬɫɹ ɡɚɩɢɪɚɸɳɢɦ 

ɭɫɬɪɨɣɫɬɜɨɦ; 

ɜ) ɧɟɢɫɩɪɚɜɟɧ ɦɚɧɨɦɟɬɪ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ (ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɨɣ) ɫɢɫɬɟɦɵ 

ɬɨɪɦɨɡɧɵɯ ɩɪɢɜɨɞɨɜ; 

ɝ) ɧɚɪɭɲɟɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɬɨɪɦɨɡɧɵɯ ɩɪɢɜɨɞɨɜ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɩɚɞɟɧɢɟ 

ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɩɪɢ ɧɟɪɚɛɨɬɚɸɳɟɦ ɤɨɦɩɪɟɫɫɨɪɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,05 Ɇɉɚ (0,5 

ɤɝɫ/ɤɜ.ɫɦ) ɡɚ 15 ɦɢɧ. ɩɨɫɥɟ ɩɨɥɧɨɝɨ ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɟɣɫɬɜɢɟ ɬɨɪɦɨɡɧɵɯ 

ɩɪɢɜɨɞɨɜ; 

ɞ) ɡɚɟɞɚɟɬ ɬɨɪɦɨɡɧɚɹ ɩɟɞɚɥɶ; 

ɟ) ɧɟɢɫɩɪɚɜɟɧ ɬɨɪɦɨɡɧɨɣ ɤɪɚɧ. 
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Ɋɭɥɟɜɨɟ ɭɩɪɚɜɥɟɧɢɟ: 

ɚ) ɫɭɦɦɚɪɧɵɣ ɥɸɮɬ ɜ ɪɭɥɟɜɨɦ ɭɩɪɚɜɥɟɧɢɢ ɩɪɟɜɵɲɚɟɬ 20 ɝɪɚɞɭɫɨɜ; 

ɛ) ɧɟɢɫɩɪɚɜɟɧ ɭɫɢɥɢɬɟɥɶ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; 

ɜ) ɢɦɟɸɬɫɹ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɟɣ ɩɟɪɟɦɟɳɟɧɢɹ ɞɟɬɚɥɟɣ ɢ 

ɭɡɥɨɜ; 

ɝ) ɪɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɧɟ ɡɚɬɹɧɭɬɵ ɢɥɢ ɧɟ ɡɚɮɢɤɫɢɪɨɜɚɧɵ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɫɩɨɫɨɛɨɦ; 

ɞ) ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɨɫɚɱɢɜɚɧɢɟ ɫɦɚɡɤɢ ɜ ɜɢɞɟ ɤɚɩɟɥɶ ɢɡ ɤɚɪɬɟɪɚ ɪɭɥɟɜɨɝɨ 

ɦɟɯɚɧɢɡɦɚ (ɤɚɩɥɟɩɚɞɟɧɢɟ); 

ɟ) ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɨɫɚɱɢɜɚɧɢɟ ɠɢɞɤɨɫɬɢ ɜ ɜɢɞɟ ɤɚɩɟɥɶ ɢɡ ɝɢɞɪɨɫɢɫɬɟɦɵ 

ɭɫɢɥɢɬɟɥɹ ɪɭɥɹ (ɤɚɩɥɟɩɚɞɟɧɢɟ). 

Ʉɨɥɟɫɚ ɢ ɲɢɧɵ: 

ɚ) ɢɡɥɨɦ, ɨɫɥɚɛɥɟɧɢɟ ɢɥɢ ɨɬɫɭɬɫɬɜɢɟ ɯɨɬɹ ɛɵ ɨɞɧɨɣ ɲɩɢɥɶɤɢ ɢɥɢ ɝɚɣɤɢ 

ɤɪɟɩɥɟɧɢɹ ɤɨɥɟɫɚ, ɚ ɬɚɤɠɟ ɧɚɥɢɱɢɟ ɬɪɟɳɢɧɵ ɜ ɞɢɫɤɟ ɢɥɢ ɨɛɨɞɟ ɤɨɥɟɫɚ; 

ɛ) ɧɚ ɩɟɪɟɞɧɢɯ ɤɨɥɟɫɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɲɢɧɵ, ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɟ ɩɨ ɜɬɨɪɨɣ 

ɝɪɭɩɩɟ ɪɟɦɨɧɬɚ; 

ɜ) ɨɫɬɚɬɨɱɧɚɹ ɝɥɭɛɢɧɚ ɪɢɫɭɧɤɚ ɩɪɨɬɟɤɬɨɪɚ ɦɟɧɟɟ 2 ɦɦ ɜ ɥɸɛɨɣ ɟɝɨ ɱɚɫɬɢ; 

ɝ) ɲɢɧɵ ɢɦɟɸɬ ɦɟɫɬɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ (ɩɪɨɛɨɢ, ɩɨɪɟɡɵ, ɪɚɡɪɵɜɵ), 

ɨɛɧɚɠɚɸɳɢɟ ɤɨɪɞ, ɚ ɬɚɤɠɟ ɨɬɫɥɨɟɧɢɟ ɩɪɨɬɟɤɬɨɪɚ ɢ ɛɨɤɨɜɢɧɵ; 

ɞ) ɞɚɜɥɟɧɢɟ ɜ ɲɢɧɚɯ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɨɪɦɚɦ; 

ɟ) ɧɟɢɫɩɪɚɜɧɵ ɡɚɦɨɱɧɵɟ ɤɨɥɶɰɚ ɢɥɢ ɩɥɨɯɚɹ ɩɨɫɚɞɤɚ ɢɯ ɧɚ ɨɛɨɞɟ ɤɨɥɟɫɚ. 

Ʉɚɪɞɚɧɧɚɹ ɩɟɪɟɞɚɱɚ: 

ɚ) ɨɫɥɚɛɥɟɧɨ ɤɪɟɩɥɟɧɢɟ ɢ ɩɨɫɚɞɤɚ ɮɥɚɧɰɟɜ ɧɚ ɜɚɥɭ ɬɹɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢɥɢ 

ɪɟɞɭɤɬɨɪɚ; 

ɛ) ɨɬɫɭɬɫɬɜɭɟɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ ɫɤɨɛɚ, ɟɫɥɢ ɨɧɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɤɨɧɫɬɪɭɤɰɢɟɣ ɬɪɨɥɥɟɣɛɭɫɚ; 

ɜ) ɨɫɟɜɨɣ ɡɚɡɨɪ ɤɚɪɞɚɧɧɨɝɨ ɲɚɪɧɢɪɚ ɢ ɪɚɞɢɚɥɶɧɵɣ ɡɚɡɨɪ ɲɥɢɰɟɜɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɭɸ ɧɨɪɦɭ. 

ɐɟɧɬɪɚɥɶɧɵɣ ɢ ɤɨɥɟɫɧɵɣ ɪɟɞɭɤɬɨɪɵ: 
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ɚ) ɨɬɫɭɬɫɬɜɭɟɬ ɢɥɢ ɨɫɥɚɛɥɟɧɚ ɯɨɬɹ ɛɵ ɨɞɧɚ ɲɩɢɥɶɤɚ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɟɤ 

ɮɥɚɧɰɚ ɢ ɤɚɪɬɟɪɚ; 

ɛ) ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɨɫɚɱɢɜɚɧɢɟ ɫɦɚɡɤɢ ɫ ɩɚɞɟɧɢɟɦ ɤɚɩɟɥɶ (ɤɚɩɥɟɩɚɞɟɧɢɟ); 

ɜ) ɧɚɥɢɱɢɟ ɩɨɫɬɨɪɨɧɧɢɯ ɲɭɦɨɜ ɩɪɢ ɪɚɛɨɬɟ ɪɟɞɭɤɬɨɪɚ. 

ɉɨɞɜɟɫɤɚ: 

ɚ) ɫɥɨɦɚɧ ɯɨɬɹ ɛɵ ɨɞɢɧ ɤɨɪɟɧɧɨɣ ɥɢɫɬ ɡɚɞɧɟɣ ɪɟɫɫɨɪɵ ɢɥɢ ɥɸɛɨɣ ɥɢɫɬ 

ɩɟɪɟɞɧɟɣ ɪɟɫɫɨɪɵ; 

ɛ) ɩɟɪɟɤɨɫ ɡɚɞɧɟɝɨ (ɜɟɞɭɳɟɝɨ) ɦɨɫɬɚ, ɩɪɟɜɵɲɚɸɳɢɣ ɧɨɪɦɭ, 

ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɪɚɛɨɬɚ ɤɨɦɩɪɟɫɫɨɪɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɵɦ ɲɭɦɨɦ; 

ɛ) ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɧɟ ɢɦɟɟɬ ɩɥɨɦɛɵ (ɝɞɟ ɷɬɨ ɩɪɟɞɭɫɦɨɬɪɟɧɨ 

ɤɨɧɫɬɪɭɤɰɢɟɣ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ) ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɧɟ ɢɦɟɟɬ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɨɬɦɟɬɤɢ ɨ ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɪɟɝɭɥɢɪɨɜɤɟ; 

ɜ) ɪɟɝɭɥɹɬɨɪ ɞɚɜɥɟɧɢɹ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ 

ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɜ ɩɪɟɞɟɥɚɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

ɧɚ ɬɪɨɥɥɟɣɛɭɫ; 

ɝ) ɧɟɢɫɩɪɚɜɟɧ ɪɟɝɭɥɹɬɨɪ ɩɨɥɨɠɟɧɢɹ ɤɭɡɨɜɚ. 

Ʉɪɵɲɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɞɟɮɟɤɬɵ ɬɨɤɨɩɪɢɟɦɧɢɤɨɜ, ɜɵɡɵɜɚɸɳɢɟ ɫɯɨɞ ɬɨɤɨɫɧɢɦɚɸɳɢɯ ɝɨɥɨɜɨɤ ɫ 

ɤɨɧɬɚɤɬɧɵɯ ɩɪɨɜɨɞɨɜ; 

ɛ) ɧɚɥɢɱɢɟ ɬɪɟɳɢɧ, ɩɨɝɧɭɬɨɫɬɟɣ ɢ ɫɤɜɨɡɧɵɯ ɩɪɨɠɨɝɨɜ ɧɚ ɲɬɚɧɝɚɯ; 

ɜ) ɡɚɟɞɚɧɢɟ ɜ ɲɚɪɧɢɪɚɯ ɬɨɤɨɩɪɢɟɦɧɢɤɨɜ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɲɬɚɧɝ ɜ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢɥɢ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɹɯ; 

ɝ) ɧɟɢɫɩɪɚɜɧɵ ɝɨɥɨɜɤɢ ɬɨɤɨɩɪɢɟɦɧɢɤɨɜ; 

ɞ) ɧɟɢɫɩɪɚɜɧɵ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɩɪɟɞɨɯɪɚɧɹɸɳɢɟ ɨɬ ɩɚɞɟɧɢɹ ɝɨɥɨɜɤɢ 

ɬɨɤɨɩɪɢɟɦɧɢɤɚ ɩɪɢ ɫɪɵɜɟ ɫɨ ɲɬɚɧɝɢ, ɟɫɥɢ ɷɬɨ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɤɨɧɫɬɪɭɤɰɢɟɣ; 

ɟ) ɧɟɢɫɩɪɚɜɧɚ ɢɥɢ ɧɟɩɪɚɜɢɥɶɧɨ ɨɬɪɟɝɭɥɢɪɨɜɚɧɚ ɫɢɫɬɟɦɚ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨɞɴɟɦɚ ɢ ɨɩɭɫɤɚɧɢɹ ɲɬɚɧɝ; 
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ɠ) ɧɟ ɨɬɪɟɝɭɥɢɪɨɜɚɧɵ ɧɚɬɹɠɧɵɟ ɩɪɭɠɢɧɵ ɬɨɤɨɩɪɢɟɦɧɢɤɚ, ɧɚɠɚɬɢɟ 

ɬɨɤɨɩɪɢɟɦɧɢɤɚ ɧɚ ɤɨɧɬɚɤɬɧɵɣ ɩɪɨɜɨɞ ɧɚ ɜɵɫɨɬɟ ɩɨɞɜɟɫɤɢ ɤɨɧɬɚɤɬɧɨɝɨ 

ɩɪɨɜɨɞɚ 5,8 ɦ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 120-140 H (12-14 ɤɝɫ); 

ɡ) ɞɟɮɟɤɬɵ ɜɟɪɟɜɨɤ ɬɨɤɨɩɪɢɟɦɧɢɤɨɜ, ɤɨɥɟɰ ɢ ɢɡɨɥɹɬɨɪɨɜ; 

ɢ) ɩɨɜɪɟɠɞɟɧɚ ɢɥɢ ɨɬɫɭɬɫɬɜɭɟɬ ɧɚ ɤɪɵɲɟ ɞɨɪɨɠɤɚ ɢɡ 

ɷɥɟɤɬɪɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

ɤ) ɭɫɬɚɧɨɜɥɟɧɵ ɧɟɫɬɚɧɞɚɪɬɧɵɟ ɤɨɧɬɚɤɬɧɵɟ ɜɫɬɚɜɤɢ; 

ɥ) ɪɚɡɧɢɰɚ ɜ ɞɥɢɧɟ ɲɬɚɧɝ ɬɨɤɨɩɪɢɟɦɧɢɤɚ ɩɪɟɜɵɲɚɟɬ 100 ɦɦ; 

ɦ) ɧɟɢɫɩɪɚɜɧɵ ɲɬɚɧɝɨɭɥɨɜɢɬɟɥɢ (ɩɪɢ ɢɯ ɧɚɥɢɱɢɢ). 

ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɚ) ɧɚɪɭɲɟɧɚ ɪɚɛɨɬɚ ɬɹɝɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɦɚɲɢɧ, ɩɭɫɤɨɪɟɝɭɥɢɪɭɸɳɟɣ ɢ ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɰɟɩɟɣ, 

ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ; 

ɛ) ɧɟ ɪɚɛɨɬɚɟɬ ɫɜɟɬɨɜɚɹ ɢɥɢ ɡɜɭɤɨɜɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ; 

ɜ) ɭɫɬɚɧɨɜɥɟɧɵ ɧɟɤɚɥɢɛɪɨɜɚɧɧɵɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ; 

ɝ) ɨɬɫɭɬɫɬɜɭɸɬ ɩɥɨɦɛɵ ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ ɡɚɳɢɬɵ; 

ɞ) ɧɟ ɪɚɛɨɬɚɸɬ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ; 

ɟ) ɡɚɟɞɚɟɬ ɩɭɫɤɨɜɚɹ ɩɟɞɚɥɶ; 

ɠ) ɧɟ ɪɚɛɨɬɚɸɬ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɪɟɠɢɦɟ ɫɬɟɤɥɨɨɱɢɫɬɢɬɟɥɢ; 

ɡ) ɧɟ ɪɚɛɨɬɚɸɬ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɪɟɠɢɦɟ ɫɬɟɤɥɨɨɦɵɜɚɬɟɥɢ (ɟɫɥɢ ɨɧɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɨɧɫɬɪɭɤɰɢɟɣ); 

ɢ) ɧɟ ɪɚɛɨɬɚɟɬ ɩɪɢɜɨɞ ɞɜɟɪɟɣ; 

ɤ) ɧɟ ɪɚɛɨɬɚɟɬ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥ; 

ɥ) ɧɟ ɪɚɛɨɬɚɸɬ ɭɫɬɪɨɣɫɬɜɚ ɨɛɨɝɪɟɜɚ ɫɬɟɤɨɥ ɤɚɛɢɧɵ ɜɨɞɢɬɟɥɹ; 

ɦ) ɬɨɤ ɭɬɟɱɤɢ ɩɪɟɜɵɲɚɟɬ 3 ɦȺ. 

ȼɧɟɲɧɢɟ ɫɜɟɬɨɜɵɟ ɩɪɢɛɨɪɵ: 

ɚ) ɧɟ ɝɨɪɹɬ ɢɥɢ ɧɟ ɨɬɪɟɝɭɥɢɪɨɜɚɧɵ ɮɚɪɵ; 

ɛ) ɧɟ ɝɨɪɹɬ ɫɬɨɩ-ɫɢɝɧɚɥɵ, ɭɤɚɡɚɬɟɥɢ ɩɨɜɨɪɨɬɚ, ɝɚɛɚɪɢɬɧɵɟ ɮɨɧɚɪɢ; 
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ɜ) ɧɟ ɭɫɬɚɧɨɜɥɟɧɵ ɢɥɢ ɧɟ ɝɨɪɹɬ ɫɢɝɧɚɥɶɧɵɟ ɨɩɨɡɧɚɜɚɬɟɥɶɧɵɟ ɡɧɚɤɢ 

(ɮɨɧɚɪɢ) ɧɚ ɫɨɱɥɟɧɟɧɧɨɦ ɬɪɨɥɥɟɣɛɭɫɟ; 

ɝ) ɨɬɫɭɬɫɬɜɭɟɬ ɨɫɜɟɳɟɧɢɟ ɞɜɟɪɧɨɝɨ ɩɪɨɟɦɚ ɡɚɞɧɟɣ ɞɜɟɪɢ. 

Ʉɭɡɨɜ: 

ɚ) ɧɚɪɭɲɟɧɚ ɰɟɥɨɫɬɧɨɫɬɶ ɩɨɞɧɨɠɟɤ ɢ ɩɨɪɭɱɧɟɣ; 

ɛ) ɩɨɜɪɟɠɞɟɧɨ ɢɡɨɥɹɰɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ ɩɨɪɭɱɧɟɣ ɢ ɩɨɞɧɨɠɟɤ ɜɯɨɞɚ ɢ 

ɜɵɯɨɞɚ; 

ɜ) ɧɚɪɭɲɟɧɨ ɤɪɟɩɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɩɨɥɚ ɢ ɫɢɞɟɧɢɣ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɬɪɚɜɦɟ ɩɚɫɫɚɠɢɪɚ ɢ ɩɨɜɪɟɠɞɟɧɢɸ ɟɝɨ ɨɞɟɠɞɵ ɢɥɢ ɨɛɭɜɢ; 

ɝ) ɧɚɪɭɲɟɧɚ ɰɟɥɨɫɬɧɨɫɬɶ ɞɜɟɪɟɣ ɢ ɥɸɤɨɜ ɩɨɥɚ; 

ɞ) ɨɬɫɭɬɫɬɜɭɸɬ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɟɣ ɬɪɨɥɥɟɣɛɭɫɚ ɡɟɪɤɚɥɚ 

ɡɚɞɧɟɝɨ ɜɢɞɚ; 

ɟ) ɞɟɮɟɤɬɵ ɧɚ ɫɬɟɤɥɚɯ ɤɚɛɢɧɵ ɜɨɞɢɬɟɥɹ ɢ ɡɟɪɤɚɥɚɯ ɡɚɞɧɟɝɨ ɜɢɞɚ, 

ɢɫɤɚɠɚɸɳɢɟ ɢɥɢ ɭɯɭɞɲɚɸɳɢɟ ɜɢɞɢɦɨɫɬɶ; 

ɠ) ɩɨɜɪɟɠɞɟɧɨ ɢɥɢ ɨɬɫɭɬɫɬɜɭɟɬ ɯɨɬɹ ɛɵ ɨɞɧɨ ɢɡ ɫɬɟɤɨɥ ɤɭɡɨɜɚ; 

ɡ) ɩɪɨɬɟɤɚɟɬ ɤɪɵɲɚ; 

ɢ) ɧɟɢɫɩɪɚɜɧɨ ɛɭɤɫɢɪɨɜɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 

ɤ) ɪɚɡɪɭɲɟɧɨ ɦɹɝɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɬɹɝɚɱɚ ɢ ɩɪɢɰɟɩɚ ɫɨɱɥɟɧɟɧɧɨɝɨ 

ɬɪɨɥɥɟɣɛɭɫɚ; 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɬɨɤɚ ɭɬɟɱɤɢ ɬɪɨɥɥɟɣɛɭɫ ɨɛɨɪɭɞɭɟɬɫɹ ɛɨɪɬɨɜɵɦ ɭɫɬɪɨɣɫɬɜɨɦ 

ɤɨɧɬɪɨɥɹ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɬɪɨɥɥɟɣɛɭɫɨɜ ɛɟɡ ɛɨɪɬɨɜɵɯ ɩɪɢɛɨɪɨɜ 

ɤɨɧɬɪɨɥɹ ɬɨɤɚ ɭɬɟɱɤɢ ɩɪɢ ɭɫɥɨɜɢɢ ɩɪɢɧɹɬɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɤɨɧɬɪɨɥɹ ɬɨɤɨɜ 

ɭɬɟɱɤɢ ɜ ɬɪɨɥɥɟɣɛɭɫɧɵɯ ɞɟɩɨ ɢ ɧɚ ɤɨɧɟɱɧɵɯ ɫɬɚɧɰɢɹɯ. [14] 

 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɩɹɬɶ 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɢ ɪɟɦɨɧɬɚ ɬɪɨɥɥɟɣɛɭɫɨɜ, ɚ ɬɚɤ ɠɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɬɪɨɥɥɟɣɛɭɫɭ 

ɜɩɭɫɤɚɟɦɨɦɭ ɧɚ ɥɢɧɢɸ. 



 

ʗˊм. Лˋ˔˕ № дˑк˖м. Пˑд˒ˋ˔ь Да˕а 

Лˋ˔˕ 

94 ͚͛.͘5.͙͘.͚͙͘9.7͙5 Пʖ 

6 ȽɊȺɀȾȺɇɋɄȺə ɈȻɈɊɈɇȺ 

 

Ƚɪɚɠɞɚɧɫɤɚɹ ɨɛɨɪɨɧɚ – ɷɬɨ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɤ ɡɚɳɢɬɟ 

ɢ ɩɨ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɢɹ, ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɤɭɥɶɬɭɪɧɵɯ ɰɟɧɧɨɫɬɟɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ ɨɩɚɫɧɨɫɬɟɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɜɨɟɧɧɵɯ ɤɨɧɮɥɢɤɬɚɯ 

ɢɥɢ ɜɫɥɟɞɫɬɜɢɟ ɷɬɢɯ ɤɨɧɮɥɢɤɬɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. [22] 

ɗɜɚɤɭɚɰɢɹ – ɷɬɨ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɪɝɚɧɢɡɨɜɚɧɧɨɦɭ ɜɵɜɨɡɭ ɢ 

ɜɵɜɨɞɭ ɧɚɫɟɥɟɧɢɹ, ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɤɭɥɶɬɭɪɧɵɯ ɰɟɧɧɨɫɬɟɣ ɢɡ ɡɨɧ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢɥɢ ɜɟɪɨɹɬɧɨɣ ɑɋ ɩɪɢɪɨɞɧɨɝɨ ɢ ɬɟɯɧɨɝɟɧɧɨɝɨ 

ɯɚɪɚɤɬɟɪɚ, ɢ ɟɝɨ ɜɪɟɦɟɧɧɨɦɭ ɪɚɡɦɟɳɟɧɢɸ ɜ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ 

ɛɟɡɨɩɚɫɧɵɯ ɪɚɣɨɧɚɯ. [22] 

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɤɚɤ ɜɨɟɧɧɨɝɨ, ɬɚɤ ɢ 

ɧɟɜɨɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɬɪɨɥɥɟɣɛɭɫɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɦɨɝɭɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɥɸɞɟɣ ɨɬ ɫɛɨɪɧɵɯ ɩɭɧɤɬɨɜ ɤ ɦɟɫɬɚɦ ɷɜɚɤɭɚɰɢɢ. 

ȼɵɫɨɤɚɹ ɩɚɫɫɚɠɢɪɨɜɦɟɫɬɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ (125 ɱɟɥɨɜɟɤ) ɩɨɡɜɨɥɢɬ ɷɜɚɤɭɢɪɨɜɚɬɶ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɱɟɥɨɜɟɤ. ɇɚɩɪɢɦɟɪ, ɜ ɝɨɪɨɞɟ ɢɦɟɸɳɢɦ ɬɪɨɥɥɟɣɛɭɫɧɨɟ 

ɩɪɟɞɩɪɢɹɬɢɟ ɫ ɩɚɪɤɨɦ ɜ 40 ɬɪɨɥɥɟɣɛɭɫɨɜ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɢɫɬɟɦɨɣ 

ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ, ɨɧɢ ɫɦɨɝɭɬ ɡɚ ɪɚɡ ɩɟɪɟɜɟɫɬɢ ɞɨ 5000 ɱɟɥɨɜɟɤ.  

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɬɪɨɥɥɟɣɛɭɫɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ 

ɦɨɝɭɬ ɛɵɬɶ ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɵ ɜ ɫɚɧɢɬɚɪɧɵɟ, ɫ ɭɫɬɚɧɨɜɤɨɣ ɜɦɟɫɬɨ ɩɨɪɭɱɧɟɣ ɢ 

ɫɢɞɟɧɢɣ ɧɨɫɢɥɨɤ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɪɚɧɟɧɵɯ. 

 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɲɟɫɬɶ  

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɝɪɚɠɞɚɧɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ, ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɨɥɥɟɣɛɭɫɚ ɜ 

ɱɪɟɡɜɵɱɚɣɧɨɣ ɫɢɬɭɚɰɢɢ.  
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7 ɗɄɈɇɈɆɂɑȿɋɄɂɃ ɊȺɁȾȿɅ   

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞёɧ ɪɚɫɱёɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɭɫɬɚɧɨɜɤɢ ɫɢɫɬɟɦɵ ɭɜɟɥɢɱɟɧɧɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɢ ɬɪɚɧɡɢɫɬɨɪɧɨ-

ɢɦɩɭɥɶɫɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ ɧɚ ɬɪɨɥɥɟɣɛɭɫ ɦɨɞɟɥɢ 

Ɂɢɍ-682.  

1) Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ 

ɩɨ ɩɪɨɟɤɬɭ, ɪɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɢ ɨɛɳɢɯ 

ɡɚɬɪɚɬ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɦɨɞɟɥɢ ɩɨ ɩɪɨɟɤɬɭ. 

ɉɟɪɟɱɟɧɶ ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɤɥɸɱɚɹ ɫɬɨɢɦɨɫɬɶ 

ɤɚɩɢɬɚɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɤɭɡɨɜɚ, ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 7.1. 

 

Ɍɚɛɥɢɰɚ 7.1 – Ɉɫɧɨɜɧɵɟ ɦɚɬɟɪɢɚɥɵ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ʉɨɥ-

ɜɨ, 
ɐɟɧɚ ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 

ɜ ɬ.ɱ. 

ɇȾɋ 

ɋɬɨɢɦɨɫɬɶ 

ɛɟɡ ɇȾɋ, 

ɪɭɛ. ɲɬ. 1 ɲɬ., ɪɭɛ. 

Ȼɥɨɤ ȺɄȻ ɄȺɌ-240ɇɅ  1 864 000 864 000 172 800 691 200 

Ʉɨɦɩɥɟɤɬ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɌɄ-115  1 135 000 135 000 27 000 108 000 

Ʉɚɩɢɬɚɥɶɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɣ 

ɪɟɦɨɧɬ ɤɭɡɨɜɚ 

ɬɪɨɥɥɟɣɛɭɫɚ  1 3 100 000 3 100 000 620 000 2 480 000 

      4 099 000 819 800 3 279 200 

 

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɟɞɢɧɢɰɵ 

ɩɪɨɞɭɤɰɢɢ ɫɨɫɬɚɜɥɹɸɬ 3 279 200 ɪɭɛ. ɛɟɡ ɇȾɋ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɨɛɫɥɭɠɢɜɚɟɬɫɹ ɛɪɢɝɚɞɨɣ ɢɡ 9 ɱɟɥɨɜɟɤ (ɬɚɛɥɢɰɚ 

7.2).  
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Ɍɚɛɥɢɰɚ 7.2– Ɋɚɛɨɱɢɟ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɟ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɋɚɡɪɹɞ 
Ʉɨɥ-ɜɨ, 

ɱɟɥ. 

ɑɚɫɨɜɚɹ  

ɬɚɪɢɮɧɚɹ 

ɫɬɚɜɤɚ, 

ɪɭɛ./ɱɚɫ 

ɋɥɟɫɚɪɶ-ɷɥɟɤɬɪɢɤ 5 3 155 

ɋɬɨɥɹɪ-ɤɭɡɨɜɳɢɤ 5 2 155 

ɋɥɟɫɚɪɶ ɩɨ ɪɟɦɨɧɬɭ ɩɨɞɜɢɠɧɨɝɨ 

ɫɨɫɬɚɜɚ 
3 3 155 

ɗɥɟɤɬɪɨ-ɝɚɡɨɫɜɚɪɳɢɤ 5 1 155 

 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɨɠɟɧɢɹ ɨ ɫɨɫɬɚɜɟ ɡɚɬɪɚɬ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱёɬ 

ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɨɬɨɛɪɚɠɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 7.3, 7.4. 

 

Ɍɚɛɥɢɰɚ 7.3 - Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

ɉɨɤɚɡɚɬɟɥɶ ȿɞ. ɢɡɦ. Ɉɫɧɨɜɧɵɟ  

1 Ɍɚɪɢɮ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ Ɋɭɛ. ɡɚ ɱɚɫ 155 

2 Ɉɬɪɚɛɨɬɚɧɧɨɟ ɜɪɟɦɹ ɧ/ɱ.(ɬɪɭɞɨɟɦɤɨɫɬ

ɶ) 

160 

3 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  Ɋɭɛ. 24 800 

4 ɉɪɟɦɢɹ 10%  Ɋɭɛ. 2 480 

6 Ɋɚɣɨɧɧɚɹ ɧɚɞɛɚɜɤɚ 15%  Ɋɭɛ. 3 720 

7 Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  Ɋɭɛ. 31 000 

8 Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ 30% Ɋɭɛ. 9 300 

9 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɛɟɡ Ɏɋɋ   Ɋɭɛ. 21 700 
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Ɍɚɛɥɢɰɚ 7.4 – ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢ 

ɨɬɱɢɫɥɟɧɢɹ Ɏɋɋ ɩɨ ɩɪɨɟɤɬɭ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȿɞ.        

ɢɡɦɟɪɟɧ. 1ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ,  

ɪɚɛɨɬɚɸɳɢɯ ɩɨ ɩɪɨɟɤɬɭ, ɜɫɟɝɨ 

ɱɟɥ. 9 9 9 ɜ ɬɨɦ ɱɢɫɥɟ: 

1.1 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɛɨɱɢɟ, 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɟ 

ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɪɨɞɭɤɰɢɢ ɱɟɥ. 9 9 9 

2 Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ: ɪɭɛ. 3 348 000 3 348 000 3 348 000 

2.1 ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  ɪɭɛ. 2 343 600 2 343 600 2 343 600 

2.2 ɨɬɱɢɫɥɟɧɢɹ Ɏɋɋ (30%)  ɪɭɛ. 1 004 400 1 004 400 1 004 400 

 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɪɚɫɫɱɢɬɚɧɧɵɯ ɧɨɪɦ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɨɜ ɜ ɬɚɛɥɢɰɟ 7.5 

ɩɨɤɚɡɚɧɚ ɤɚɥɶɤɭɥɹɰɢɹ ɧɚ ɦɨɞɟɪɧɢɡɚɰɢɸ ɬɪɨɥɥɟɣɛɭɫɚ. 

Ɉɫɧɨɜɧɵɟ ɡɚɬɪɚɬɵ - ɷɬɨ ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ (ɬɚɛɥɢɰɚ 7.1). 

Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ ɫɜɹɡɚɧɵ ɫ ɞɨɫɬɚɜɤɨɣ ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɨɫɬɚɜɥɹɸɬ 

0,02% ɨɬ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ. 

ȼ ɫɨɫɬɚɜ ɫɬɚɬɶɢ «ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɰɟɥɢ» ɜɯɨɞɹɬ 

ɪɚɫɯɨɞɵ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɬɨɩɥɢɜɚ (ɠɢɞɤɨɝɨ, ɬɜɟɪɞɨɝɨ ɢ 

ɝɚɡɨɨɛɪɚɡɧɨɝɨ), ɚ ɬɚɤ ɠɟ ɧɚ ɜɫɟ ɜɢɞɵ ɷɧɟɪɝɢɢ (ɩɚɪ, ɜɨɞɭ, ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 

ɫɠɚɬɵɣ ɜɨɡɞɭɯ, ɯɨɥɨɞ ɢ ɬ.ɩ.), ɤɚɤ ɡɚɤɭɩɚɟɦɵɟ ɩɪɟɞɩɪɢɹɬɢɟɦ, ɬɚɤ ɢ 

ɩɪɨɢɡɜɟɞёɧɧɵɟ ɧɚ ɫɚɦɨɦ ɩɪɟɞɩɪɢɹɬɢɢ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, ɚ ɬɚɤ ɠɟ ɢ ɞɪɭɝɢɟ ɧɭɠɞɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 

ɩɪɨɞɭɤɰɢɢ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɫɨɫɬɚɜɥɹɸɬ 0,01% ɨɬ ɫɬɨɢɦɨɫɬɢ 

ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
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Ʉ ɫɬɚɬɶɟ «Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ» ɨɬɧɨɫɹɬɫɹ ɡɚɬɪɚɬɵ ɧɚ 

ɨɪɝɚɧɢɡɚɰɢɸ, ɫɨɞɟɪɠɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ (ɨɫɧɨɜɧɵɦ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ, ɨɛɫɥɭɠɢɜɚɸɳɢɦ) ɢ ɫɨɫɬɚɜɥɹɸɬ 5% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ.  

ȼ ɷɬɢ ɡɚɬɪɚɬɵ ɜɯɨɞɹɬ: 

- ɫɬɨɢɦɨɫɬɶ ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɡɚɩɱɚɫɬɟɣ; 

- ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɫɨɬɪɭɞɧɢɤɨɜ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɯ 

ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫ ɭɱёɬɨɦ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ; 

- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 

ɢɧɨɝɨ ɢɦɭɳɟɫɬɜɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ;  

- ɫɬɨɢɦɨɫɬɶ ɞɟɦɨɧɬɚɠɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤ ɠɟ ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ, 

ɞɟɬɚɥɢ, ɪɚɡɥɢɱɧɵɯ ɡɚɤɭɩɚɟɦɵɯ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɧɚɫɬɪɨɣɤɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɚɦɨɪɬɢɡɚɰɢɹ ɧɟɦɚɬɟɪɢɚɥɶɧɵɯ ɚɤɬɢɜɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ; 

-  ɪɚɫɯɨɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɫɜɹɡɚɧɧɵɯ ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ; 

- ɫɬɨɢɦɨɫɬɶ ɧɟɞɨɫɬɚɱ, ɚ ɬɚɤ ɠɟ ɩɨɬɟɪɶ ɨɬ ɩɪɨɫɬɨɟɜ, ɩɨɪɱɢ ɢɦɭɳɟɫɬɜɚ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɧɚ ɫɤɥɚɞɚɯ ɢ ɬ. ɩ. 

ȼ ɫɨɫɬɚɜ ɫɬɚɬɶɢ «Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ» ɜɯɨɞɹɬ ɡɚɬɪɚɬɵ, ɧɟ 

ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɪɨɰɟɫɫɨɦ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢ ɫɨɫɬɚɜɥɹɸɬ 8% 

ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ. 

ȼ ɫɨɫɬɚɜ ɷɬɢɯ ɡɚɬɪɚɬ ɜɯɨɞɹɬ:  

- ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ ɪɚɫɯɨɞɵ;  

- ɫɨɞɟɪɠɚɧɢɟ ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ;  

- ɚɦɨɪɬɢɡɚɰɢɹ ɢ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɢ 

ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ; 

- ɩɥɚɬɚ ɡɚ ɚɪɟɧɞɭ ɩɨɦɟɳɟɧɢɣ ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ;  
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- ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ, ɚɭɞɢɬɨɪɫɤɢɯ, ɤɨɧɫɭɥɶɬɚɰɢɨɧɧɵɯ ɢ 

ɞɪɭɝɢɯ ɬɢɩɨɜ ɭɫɥɭɝ;  

- ɞɪɭɝɢɟ ɚɧɚɥɨɝɢɱɧɵɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ ɪɚɫɯɨɞɵ.  

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ - ɷɬɨ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ. 

Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ – ɷɬɨ ɨɛɹɡɚɬɟɥɶɧɵɟ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɜ Ɏɨɧɞɵ 

ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ (30% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɪɚɛɨɱɢɯ).  

ȼ ɫɨɫɬɚɜ ɫɬɚɬɶɢ «Ʉɨɦɦɟɪɱɟɫɤɢɟ ɪɚɫɯɨɞɵ» ɜɯɨɞɹɬ ɪɚɫɯɨɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɩɪɨɞɚɠɟɣ ɩɪɨɞɭɤɰɢɢ, ɬɨɜɚɪɨɜ, ɪɚɛɨɬ, ɭɫɥɭɝ ɢ ɫɨɫɬɚɜɥɹɸɬ 0,01% ɨɬ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 

Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɪɚɫɯɨɞɵ: 

- ɧɚ ɮɚɫɨɜɤɭ ɢ ɭɩɚɤɨɜɤɭ; 

- ɧɚ ɞɨɫɬɚɜɤɭ ɢ ɩɨɝɪɭɡɤɭ; 

- ɧɚ ɤɨɦɢɫɫɢɨɧɧɵɟ ɫɛɨɪɵ (ɨɬɱɢɫɥɟɧɢɹ), ɭɩɥɚɱɢɜɚɟɦɵɟ ɩɨɫɪɟɞɧɢɱɟɫɤɢɦ 

ɨɪɝɚɧɢɡɚɰɢɹɦ; 

- ɧɚ ɚɪɟɧɞɭ ɢ ɫɨɞɟɪɠɚɧɢɟ ɩɨɦɟɳɟɧɢɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ 

ɩɪɨɞɚɠɢ ɩɪɨɞɭɤɰɢɢ (ɬɨɜɚɪɨɜ); 

- ɧɚ ɯɪɚɧɟɧɢɟ ɬɨɜɚɪɨɜ; 

- ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɪɨɞɚɜɰɨɜ; 

- ɧɚ ɪɟɤɥɚɦɭ; 

- ɧɚ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɤɢɟ ɪɚɫɯɨɞɵ; 

- ɧɚ ɞɪɭɝɢɟ ɚɧɚɥɨɝɢɱɧɵɟ ɪɚɫɯɨɞɵ. 

ɇɨɪɦɚ ɩɪɢɛɵɥɢ ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɪɢɬɟɪɢɟɜ, 

ɧɚɩɪɢɦɟɪ, ɩɨ ɨɬɧɨɫɢɬɟɥɶɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ – ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ, ɥɢɛɨ 

ɢɫɯɨɞɹ ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ ɫɩɪɨɫɚ ɢ ɩɪɟɞɥɨɠɟɧɢɹ. Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɨɜ 

ɧɨɪɦɚ ɩɪɢɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɪɚɡɦɟɪɟ 20% ɨɬ ɩɨɥɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. [16] 

 

 

 

https://www.audit-it.ru/terms/taxation/predstavitelskie_raskhody.html
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Ɍɚɛɥɢɰɚ 7.5 – Ʉɚɥɶɤɭɥɹɰɢɹ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ 

ɋɭɦɦɚ 

(ɪɭɛ.) 

Ɉɫɧɨɜɧɵɟ ɦɚɬɟɪɢɚɥɵ 3279200 

Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ 67740 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ  

ɰɟɥɢ 986 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ  334800 

Ɉɬɱɢɫɥɟɧɢɹ  ɫ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 100440 

Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ  ɪɚɫɯɨɞɵ  16740 

Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ  ɪɚɫɯɨɞɵ  26784 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ  3 826 690 

Ʉɨɦɦɟɪɱɟɫɤɢɟ ɪɚɫɯɨɞɵ  38266,9 

ɉɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ     3 864 957 

ɉɪɢɛɵɥɶ   772 991 

ɐɟɧɚ   4 637 948 

ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɇȾɋ 

(20%) 927 590 

ɐɟɧɚ ɪɟɚɥɢɡɚɰɢɢ 5 565 538 

 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ ɡɚ 3 ɝɨɞɚ 

ɫɨɫɬɚɜɥɹɸɬ 38 649 569 ɪɭɛɥɟɣ. 

 

Ɍɚɛɥɢɰɚ 7.6 - Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ  32 792 000 32 792 000 32 792 000 

Ɍɪɚɧɫɩɨɪɬɧɵɟ ɪɚɫɯɨɞɵ 677 400 677 400 677 400 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɧɚ ɬɟɯɧ. ɰɟɥɢ 9 860 9 860 9 860 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 7.6 

Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ  267 840 267 840 267 840 

Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɡɚɬɪɚɬɵ 

167 400 167 400 167 400 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɩɨ 

ɩɪɨɟɤɬɭ  

3 348 000 3 348 000 3 348 000 

Ɉɬɱɢɫɥɟɧɢɹ ɫ ɡ/ɩ 1 004 400 1 004 400 1 004 400 

Ʉɨɦɦɟɪɱɟɫɤɢɟ ɡɚɬɪɚɬɵ 382 669 382 669 382 669 

ȼɫɟɝɨ ɡɚɬɪɚɬ  38 649 569 38 649 569 38 649 569 

 

ɉɥɚɧɢɪɭɟɦɵɣ ɨɛɴɟɦ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɚɲɢɧ ɜ ɝɨɞ.  

Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɜɟɫɶ ɨɛɴɟɦ ɜɵɩɭɫɤɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɫɟ ɫɬɚɬɶɢ 

ɡɚɬɪɚɬ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɤɚɥɶɤɭɥɹɰɢɢ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ 

ɩɥɚɧɨɜɵɣ ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɧɚɬɭɪɚɥɶɧɨɦ ɜɵɪɚɠɟɧɢɢ.  

2) Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ - ɢɧɜɟɫɬɢɰɢɢ ɜ ɨɫɧɨɜɧɨɣ ɤɚɩɢɬɚɥ (ɨɫɧɨɜɧɵɟ 

ɫɪɟɞɫɬɜɚ), ɜ ɬɨɦ ɱɢɫɥɟ ɡɚɬɪɚɬɵ ɧɚ ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɢ 

ɬɟɯɧɢɱɟɫɤɨɟ ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɢɨɛɪɟɬɟɧɢɟ 

ɦɚɲɢɧ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɧɫɬɪɭɦɟɧɬɚ, ɢɧɜɟɧɬɚɪɹ, ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ 

ɪɚɛɨɬɵ ɢ ɢɧɵɟ ɪɚɫɯɨɞɵ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɹɯ.  

3) ɉɥɚɧɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ (ɪɚɛɨɬ, 

ɭɫɥɭɝ). 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ, ɩɥɚɧɨɜɨ-ɪɚɫɱɟɬɧɭɸ 

ɰɟɧɭ ɪɟɚɥɢɡɚɰɢɢ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɭɦɧɨɠɢɬɶ ɧɚ ɨɛɴɟɦ ɩɪɨɞɚɠ 

ɤɚɠɞɨɝɨ ɜɢɞɚ ɩɪɨɞɭɤɰɢɢ ɜ ɧɚɬɭɪɚɥɶɧɨɦ ɜɵɪɚɠɟɧɢɢ.  

ɉɪɨɝɪɚɦɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 7.7. 
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Ɍɚɛɥɢɰɚ 7.7 - ɉɪɨɝɪɚɦɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɨɤɚɡɚɬɟɥɟɣ 

ȿɞ. 

1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ ɢɡɦɟɪɟɧ. 

1 Ɉɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ 

ɧɚɬɭɪɚɥɶɧɨɦ ɜɵɪɚɠɟɧɢɢ ɲɬ. 10 10 10 

3 Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɜ 

ɧɚɬɭɪɚɥɶɧɨɦ ɜɵɪɚɠɟɧɢɢ ɲɬ. 10 10 10 

3 ɐɟɧɚ ɪɟɚɥɢɡɚɰɢɢ ɡɚ 

ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ ɪɭɛ. 5 565 538 5 565 538 55 656 538 

4 ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɞɭɤɰɢɢ ɪɭɛ. 55 655 379 55 655 379 55 655 379 

4.1 ɜ ɬɨɦ ɱɢɫɥɟ ɇȾɋ ɪɭɛ. 11 131 076 11 131 076 11 131 076 

4.2 ȼɵɪɭɱɤɚ ɛɟɡ ɇȾɋ ɪɭɛ. 44 524 303 44 524 303 44 524 303 

 

4) Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɢɧɜɟɫɬɢɰɢɹɯ, ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ 

ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ. 

ȼ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɜɯɨɞɹɬ ɜɥɨɠɟɧɢɹ ɧɚ ɨɫɧɨɜɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫ 

ɭɱɟɬɨɦ ɡɚɩɚɫɚ, ɚ ɬɚɤ ɠɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

 

Ɍɚɛɥɢɰɚ 7.8 - ɂɧɜɟɫɬɢɰɢɢ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ 

ȼɫɟɝɨ ɩɨ 

ɩɪɨɟɤɬɭ 1  ɝɨɞ 

ɉɪɢɨɛɪɟɬɟɧɢɟ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ  4 099 000 4 099 000 

ɂɬɨɝɨ - ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ  4 099 000 4 099 000 

 

ɂɫɬɨɱɧɢɤɢ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɚ - ɫɨɛɫɬɜɟɧɧɵɟ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, 

ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɨɬ ɚɦɨɪɬɢɡɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɤɚɩɢɬɚɥɚ, ɨɬɱɢɫɥɟɧɢɣ ɢɡ ɩɪɢɛɵɥɢ 

ɧɚ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɧɭɠɞɵ, ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ (ɪɚɫɱɟɬɧɵɣ ɫɱɟɬ). 

6) ɉɥɚɧɢɪɨɜɚɧɢɟ ɮɢɧɚɧɫɨɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɩɪɨɟɤɬɭ. 
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Ɏɢɧɚɧɫɨɜɵɣ ɪɟɡɭɥɶɬɚɬ - ɷɬɨ ɫɨɜɨɤɭɩɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ 

ɤɨɦɦɟɪɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɜɢɞɟ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ, ɚ 

ɬɚɤɠɟ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɮɢɧɚɧɫɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɜɢɞɟ ɩɪɢɛɵɥɢ ɨɬ 

ɩɪɨɞɚɠ, ɩɪɢɛɵɥɢ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ ɢ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ (ɬɚɛɥɢɰɚ 7.9). 

 

Ɍɚɛɥɢɰɚ 7.9 – Ɏɢɧɚɧɫɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

ɪɭɛ. ɪɭɛ. ɪɭɛ. 

1 Ɉɛɳɚɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɞɭɤɰɢɢ  55 655 379 55 655 379 55 655 379 

2 ɇȾɋ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɜɵɩɭɫɤɚɟɦɨɣ 

ɩɪɨɞɭɤɰɢɢ  11 131 076 11 131 076 11 131 076 

3 Ɉɛɳɚɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɞɭɤɰɢɢ ɩɨ ɩɪɨɟɤɬɭ ɛɟɡ ɇȾɋ 44 524 303 44 524 303 44 524 303 

4 Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ 

ɩɪɨɞɭɤɰɢɢ   38 649 569 38 649 569 38 649 569 

5 ɇɚɱɢɫɥɟɧɧɚɹ ɚɦɨɪɬɢɡɚɰɢɹ ɩɨ 

ɩɪɨɟɤɬɭ  0 0 0 

6 ɉɪɢɛɵɥɶ ɩɨ ɩɪɨɟɤɬɭ (ɜɵɪɭɱɤɚ ɡɚ 

ɦɢɧɭɫɨɦ ɜɫɟɯ ɡɚɬɪɚɬ ɢ ɧɚɥɨɝɨɜɵɯ 

ɜɵɩɥɚɬ)       5 874 734 5 874 734 5 874 734 

7 ɉɨɝɚɲɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɞɨɥɝɚ ɢ 

ɜɵɩɥɚɬɚ ɩɪɨɰɟɧɬɨɜ ɡɚ ɤɪɟɞɢɬ  0 0 0 

7 ɇɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ  5 874 734 5 874 734 5 874 734 

8 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ (20%)  1 174 947 1 174 947 1 174 947 

9 ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ (7-8) 4 699 788 4 699 787 4 699 787 

10 ɉɥɚɬɟɠɢ ɜ ɛɸɞɠɟɬ (ɧɚɥɨɝ ɧɚ  

ɩɪɢɛɵɥɶ, ɇȾɋ) 12 306 023 12 306 023 12 306 023 
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7) Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɤɭɩɚɟɦɨɫɬɶ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ. 

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɨɫɧɨɜɚɧɚ ɧɚ ɪɚɫɱɟɬɟ 

ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɩɨ ɬɪɟɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ⱦɟɧɟɠɧɵɟ ɩɨɬɨɤɢ ɩɨ ɝɨɞɚɦ ɨɬ ɨɩɟɪɚɰɢɨɧɧɨɣ, ɮɢɧɚɧɫɨɜɨɣ ɢ 

ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.11. 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɫɨɫɬɨɢɬ ɢɡ ɩɪɢɬɨɤɚ (ɩɨɫɬɭɩɥɟɧɢɹ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ) ɢ 

ɨɬɬɨɤɚ (ɡɚɬɪɚɬɵ, ɩɥɚɬɟɠɢ). ɋɚɥɶɞɨ ɞɟɧɟɠɧɨɝɨ ɩɨɬɨɤɚ – ɷɬɨ ɪɚɡɧɨɫɬɶ ɩɪɢɬɨɤɚ ɢ 

ɨɬɬɨɤɚ. 

Ʉ ɩɪɢɬɨɤɭ ɨɬ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɜɵɪɭɱɤɚ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɭɫɥɭɝ ɢ ɧɚɱɢɫɥɟɧɧɚɹ ɚɦɨɪɬɢɡɚɰɢɹ ɩɨ ɩɪɨɟɤɬɭ. Ʉ ɨɬɬɨɤɭ ɩɨ 

ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɧɚɥɨɝɢ ɢ ɩɥɚɬɟɠɢ ɜ ɛɸɞɠɟɬ, ɚ ɬɚɤ ɠɟ 

ɪɚɫɯɨɞɵ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ. 

ɉɪɢɬɨɤ ɨɬ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ – ɷɬɨ ɫɨɛɫɬɜɟɧɧɵɟ ɞɟɧɟɠɧɵɟ 

ɫɪɟɞɫɬɜɚ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ, ɤ ɨɬɬɨɤɭ ɨɬɧɨɫɹɬɫɹ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ 

ɜɥɨɠɟɧɢɹ. 

Ʉ ɩɪɢɬɨɤɭ ɨɬ ɮɢɧɚɧɫɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɤɪɟɞɢɬɵ ɢ ɡɚɣɦɵ. Ʉ 

ɨɬɬɨɤɭ ɩɨ ɮɢɧɚɧɫɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɜɵɩɥɚɬɵ ɨɫɢɧɨɜɨɝɨ ɞɨɥɝɚ ɢ 

ɩɪɨɰɟɧɬɨɜ ɩɨ ɤɪɟɞɢɬɭ (ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɨɬɫɭɬɫɬɜɭɸɬ). 

Ɉɛɳɟɟ ɫɚɥɶɞɨ ɩɨ ɜɟɟɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨ ɧɚ 

ɜɫɟɯ ɪɚɫɱɟɬɧɵɯ ɲɚɝɚɯ – ɷɬɨ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɮɢɧɚɧɫɨɜɨɣ 

ɪɟɚɥɢɡɭɟɦɨɫɬɢ ɩɪɨɟɤɬɚ. [17] 

Ɉɛɳɟɟ ɫɚɥɶɞɨ ɹɜɥɹɟɬɫɹ ɱɢɫɬɵɦ ɞɨɯɨɞɨɦ ɩɨ ɩɪɨɟɤɬɭ. Ɍɚɤ ɤɚɤ ɱɢɫɬɵɣ ɞɨɯɨɞ 

ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɟɪɢɨɞɨɜ (ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɧɚ 3 ɝɨɞɚ) 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɜɟɫɬɢ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɜɵɩɥɚɬ ɢ ɩɨɫɬɭɩɥɟɧɢɣ ɤ ɧɚɱɚɥɶɧɨɦɭ 

ɦɨɦɟɧɬɭ ɜɪɟɦɟɧɢ, ɬ.ɟ. ɩɪɨɞɢɫɤɨɧɬɢɪɨɜɚɬɶ. Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɛɚɡɨɣ 

ɞɥɹ ɪɚɫɱёɬɨɜ ɫɬɨɢɦɨɫɬɢ ɞɟɧɟɝ ɫ ɭɱёɬɨɦ ɮɚɤɬɨɪɚ ɜɪɟɦɟɧɢ. Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɢɟ 

ɪɚɫɱɢɬɵɜɚɟɬɫɹ ɭɦɧɨɠɟɧɢɟɦ ɱɢɫɬɨɝɨ ɞɨɯɨɞɚ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܽ� = ͳሺͳ +  ሻ�, (7.1)ܧ

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C_%D0%B4%D0%B5%D0%BD%D0%B5%D0%B3_%D1%81_%D1%83%D1%87%D1%91%D1%82%D0%BE%D0%BC_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B0_%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%B8
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ɝɞɟ t – ɧɨɦɟɪ ɲɚɝɚ ɪɚɫɱɟɬɚ,  

Е – ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

 

ȼ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɫɬɚɜɤɭ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɧɚɯɨɞɹɬ ɜ ɜɢɞɟ ɫɭɦɦɵ 

ɫɬɚɜɤɢ ɪɟɮɢɧɚɧɫɢɪɨɜɚɧɢɹ (ɤɥɸɱɟɜɚɹ ɫɬɚɜɤɚ), ɤɨɬɨɪɚɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɐɟɧɬɪɨɛɚɧɤɨɦ ɊɎ, ɚ ɬɚɤ ɠɟ ɩɨɩɪɚɜɤɢ ɧɚ ɪɢɫɤ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ  ȼɄ477 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɡɦɟɪ ɩɨɩɪɚɜɤɢ ɧɚ ɪɢɫɤ. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɩɪɚɜɨɤ ɧɚ ɪɢɫɤ ɧɟɩɨɥɭɱɟɧɢɹ ɞɨɯɨɞɨɜ 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.10. 

 

Ɍɚɛɥɢɰɚ 7.10 - Ɉɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɜɟɥɢɱɢɧɚ ɩɨɩɪɚɜɨɤ ɧɚ ɪɢɫɤ ɧɟɩɨɥɭɱɟɧɢɹ 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɞɨɯɨɞɨɜ 

ȼɟɥɢɱɢɧɚ 

ɪɢɫɤɚ 
ɉɪɢɦɟɪ ɰɟɥɢ ɩɪɨɟɤɬɚ 

ȼɟɥɢɱɢɧɚ 

ɩɨɩɪɚɜɤɢ ɧɚ 

ɪɢɫɤ, % 

ɇɢɡɤɢɣ 
ȼɥɨɠɟɧɢɹ ɜ ɪɚɡɜɢɬɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɛɚɡɟ 

ɨɫɜɨɟɧɧɨɣ ɬɟɯɧɢɤɢ 
3 - 5 

ɋɪɟɞɧɢɣ 
ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɩɪɨɞɭɤɰɢɢ 
8 - 10 

ȼɵɫɨɤɢɣ 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɪɨɞɜɢɠɟɧɢɟ ɧɚ ɪɵɧɨɤ 

ɧɨɜɨɝɨ ɩɪɨɞɭɤɬɚ 
13 - 15 

Ɉɱɟɧɶ 

ɜɵɫɨɤɢɣ 
ȼɥɨɠɟɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɧɧɨɜɚɰɢɢ 18 - 20 

 

ɉɨɩɪɚɜɤɚ ɧɚ ɪɢɫɤ ɜɵɛɢɪɚɟɬɫɹ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɩɪɨɟɤɬɨɜ, ɚ ɫɬɚɜɤɚ ɪɟɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɭɱɢɬɵɜɚɟɬ 
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ɦɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɢɫɤɢ. ɇɚ ɦɨɦɟɧɬ ɪɚɫɱɟɬɚ (2019 ɝ.) ɫɬɚɜɤɚ 

ɪɟɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɐȻ ɫɨɫɬɚɜɥɹɟɬ 7,75%. 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɪɚɜɧɚ 16%.  

Ʉ ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɟɤɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ: 

- ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 

- ɢɧɞɟɤɫɵ ɞɨɯɨɞɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ;  

- ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ. 

1. ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ (ɑȾȾ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 7.2. 

 

ʦДД = ∑ሺܴ� − ͵�ሻ · ܽ� − ∑ �ܭ · ܽ�௥
�=ଵ

௥
�=ଵ , (7.2) 

ɝɞɟ Rt – ɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɪɭɛ.;  

3t – ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ, ɪɭɛ.;   

ɚt – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ;   

Ʉt – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ ɩɪɨɟɤɬ (ɢɧɜɟɫɬɢɰɢɢ), ɪɭɛ.;  

t – ɧɨɦɟɪ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ;   

Ɍ – ɫɪɨɤ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ (ɜɨ ɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪɜɚɥɚɯ). 

 

ɍɫɥɨɜɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: ɑȾȾ>0. ȿɫɥɢ ɡɧɚɱɟɧɢɟ 

ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɯɨɞɚ ɩɨɥɨɠɢɬɟɥɶɧɨɟ, ɬɨ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 

ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɦɨɠɟɬ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɨɛɴɟɦɟ, ɚ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɮɮɟɤɬɢɜɟɧ. Ⱥ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɨɡɧɚɱɚɟɬ 

ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ, ɬ.ɟ. ɩɪɢ ɡɚɞɚɧɧɨɣ ɧɨɪɦɟ ɩɪɢɛɵɥɢ ɩɪɨɟɤɬ ɩɪɢɧɨɫɢɬ 

ɭɛɵɬɤɢ ɩɪɟɞɩɪɢɹɬɢɸ ɢ/ɢɥɢ ɟɝɨ ɢɧɜɟɫɬɨɪɚɦ. 

2. ɂɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ (ɂȾ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 7.3. ʗД = ∑ ሺܴ� − ͵�ሻ · ܽ�௥�=ଵ∑ �ܭ · ܽ�௥�=ଵ . (7.3) 
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ɉɪɨɟɤɬ ɹɜɥɹɟɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ, ɟɫɥɢ ɢɧɞɟɤɫ ɟɝɨ ɞɨɯɨɞɧɨɫɬɢ ɜɵɲɟ 

ɟɞɢɧɢɰɵ, ɬ.ɟ. ɫɭɦɦɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɯ ɬɟɤɭɳɢɯ ɞɨɯɨɞɨɜ (ɩɨɫɬɭɩɥɟɧɢɣ) ɩɨ 

ɩɪɨɟɤɬɭ ɩɪɟɜɵɲɚɟɬ ɜɟɥɢɱɢɧɭ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ.  

2. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ (Ɍɨɤ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 7.4. 

 ܶ = ч�ܭ + ܣ ≤ ଷܶ଴   ˋˎˋ   ܶ = Дчܭ ≤ ଷܶ଴,  

(7.4) 

ɝɞɟ Ɍ – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɝɨɞɵ;  

Ɋɱ – ɱɢɫɬɵɟ ɩɨɫɬɭɩɥɟɧɢɹ (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ) ɜ ɩɟɪɜɵɣ ɝɨɞ ɪɟɚɥɢɡɚɰɢɢ 

ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɩɨɫɬɭɩɥɟɧɢɢ ɞɨɯɨɞɨɜ ɡɚ ɜɟɫɶ ɫɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ, ɪɭɛ.;     

Ʉ – ɩɨɥɧɚɹ ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ, 

ɜɤɥɸɱɚɹ ɡɚɬɪɚɬɵ ɧɚ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ 

ɪɚɛɨɬɵ, ɪɭɛ.;  

Ɋi – ɱɢɫɬɵɟ ɩɨɫɬɭɩɥɟɧɢɹ (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ) ɜ Т-ɦ ɝɨɞɭ, ɪɭɛ.;  

Ɍɷɨ – ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɭɤɨɜɨɞɫɬɜɨɦ ɮɢɪɦɵ ɫɭɛɴɟɤɬɢɜɧɨ, ɝɨɞɵ;  

Ⱥ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜ ɪɚɫɱɟɬɟ ɧɚ 

ɝɨɞ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɩɨɫɬɭɩɥɟɧɢɢ 

ɞɨɯɨɞɨɜ ɡɚ ɜɟɫɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɪɭɛ.;  

Ⱥi – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜ Т-ɦ ɝɨɞɭ, 

ɪɭɛ.;  

 

ɑɢɫɬɵɣ ɞɨɯɨɞ Дч ɱɢɫɬɵɣ ɞɨɯɨɞ ɜ ɩɟɪɜɵɣ ɝɨɞ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 

ɩɪɨɟɤɬɚ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɩɨɫɬɭɩɥɟɧɢɢ ɞɨɯɨɞɨɜ ɡɚ ɜɟɫɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, 

ɪɭɛ. [18] Дч = ʟч + ʏ. (7.5) 

Ɍɚɛɥɢɰɚ 7.11 – ɉɥɚɧ ɞɟɧɟɠɧɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɢ ɜɵɩɥɚɬ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

ȾȿəɌȿɅɖɇɈɋɌɖ ɉɈ ɉɊɈɂɁȼɈȾɋɌȼɍ ɂ ɋȻɕɌɍ ɉɊɈȾɍɄɐɂɂ (ɍɋɅɍȽ) 

1 Ⱦɟɧɟɠɧɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɜɫɟɝɨ 55 655 379 55 655 379 55 655 379 

ɜ ɬɨɦ ɱɢɫɥɟ: 

55 655 379 55 655 379 55 655 379 1.1 ȼɵɪɭɱɤɚ   

2 Ⱦɟɧɟɠɧɵɟ ɜɵɩɥɚɬɵ, ɜɫɟɝɨ 50 955 592 50 955 592 50 955 592 

ɜ ɬɨɦ ɱɢɫɥɟ: 

38 649 569 38 649 569 38 649 569 2.1 Ɂɚɬɪɚɬɵ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɫɛɵɬɭ ɩɪɨɞɭɤɰɢɢ  

2.2 Ⱥɦɨɪɬɢɡɚɰɢɹ  0 0 0 

2.3 ɇɚɥɨɝɢ ɢ ɩɥɚɬɟɠɢ ɜ ɛɸɞɠɟɬ  12 306 023 12 306 023 12 306 023 

3 ɋɚɥɶɞɨ ɩɨɬɨɤɚ ɨɬ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ 

ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɫɛɵɬɭ ɩɪɨɞɭɤɰɢɢ  4 699 788 4 699 787 4 699 787 

ɂɇȼȿɋɌɂɐɂɈɇɇȺə ȾȿəɌȿɅɖɇɈɋɌɖ 

4 ɉɪɢɬɨɤ ɫɪɟɞɫɬɜ 4 099 000 0 0 

ɜ ɬɨɦ ɱɢɫɥɟ: 

4 099 000 0   0 4.1 ɋɨɛɫɬɜɟɧɧɵɟ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ 

5 Ɉɬɬɨɤ ɫɪɟɞɫɬɜ  4 099 000  0 0  

6 ɋɚɥɶɞɨ ɩɨɬɨɤɚ ɨɬ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ   0 0 0 

ɎɂɇȺɇɋɈȼȺə ȾȿəɌȿɅɖɇɈɋɌɖ 

7 ɉɪɢɬɨɤ ɫɪɟɞɫɬɜ, ɜɫɟɝɨ 0 0 0 

7.1 Ʉɪɟɞɢɬɵ, ɜɫɟɝɨ 0  0 0 

8 Ɉɬɬɨɤ ɫɪɟɞɫɬɜ, ɜɫɟɝɨ 0 0 0  

8.1 ɉɨɝɚɲɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɞɨɥɝɚ ɩɨ 

ɤɨɦɦɟɪɱɟɫɤɨɦɭ ɤɪɟɞɢɬɭ  0  0 0  

8.2 ɍɩɥɚɬɚ ɩɪɨɰɟɧɬɨɜ ɡɚ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ 

ɫɪɟɞɫɬɜɚ   0  0  0 

9 ɋɚɥɶɞɨ ɩɨɬɨɤɚ ɩɨ ɮɢɧɚɧɫɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (7-

8) 0 0 0 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 7.11 

10 Ɉɛɳɟɟ ɫɚɥɶɞɨ ɩɨɬɨɤɚ ɩɨ ɜɫɟɦ ɜɢɞɚɦ 4 699 788 4 699 787 4 699 787 
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ɞɟɹɬɟɥɶɧɨɫɬɢ  

11 ɑɢɫɬɵɣ ɞɨɯɨɞ  (ɫɬɪ. 10) 4 699 788 4 699 787 4 699 787 

12 ɂɧɜɟɫɬɢɰɢɢ (ɬɚɛɥ. 11 ɫɬɪ.3) -4 099 000     

13 ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ   0,16     

14 Ʉɨɷɮɮɢɰɢɟɧɬɵ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ  0,86 0,74 0,64 

15 ɉɪɢɜɟɞɟɧɧɵɣ ɷɮɮɟɤɬ (11*14) 4 041 817 3 477 843 3 007 864 

16 ɋɭɦɦɚ ɩɪɢɜɟɞɟɧɧɵɯ ɷɮɮɟɤɬɨɜ  10 527 524     

17 ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ (ɑȾȾ) 6 428 524     

18 ɂɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ (ɂȾ) 2,57     

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ: 

ȼ ɩɟɪɜɵɣ ɝɨɞ ɨɤɭɩɚɟɬɫɹ 4 041 817 ɪɭɛ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 3 477 843 ɪɭɛ. / 4 041 817 ɪɭɛ. = 1 ɝɨɞ 1  

ɦɟɫ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɟɤɬɚ ɩɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɛɟɡɭɛɵɬɨɱɧɨɝɨ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7.12. 

 

Ɍɚɛɥɢɰɚ 7.12 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɱɤɢ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ  

ɉɨɤɚɡɚɬɟɥɢ 

ɇɚ ɟɞɢɧɢɰɭ 

ɩɪɨɞɭɤɰɢɢ, ɪɭɛ. 

ɇɚ ɜɟɫɶ ɜɵɩɭɫɤ, 

ɪɭɛ. 

ɰɟɧɚ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ (ɛɟɡ ɇȾɋ) 4 637 948 46 379 483 

ɩɟɪɟɦɟɧɧɵɟ ɪɚɫɯɨɞɵ  3 726 250 37 262 500 

ɩɨɫɬɨɹɧɧɵɟ ɪɚɫɯɨɞɵ  100 440 1 004 400 

ɫɟɛɟɫɬɨɢɦɨɫɬɶ   3 864 957 38 649 569 

 ʡʐ = ʖ˒ˑ˔˕ʥ − ʖʠ˒ˈ˓, (7.6) 

ɝɞɟ ʖ˒ˑ˔˕- ɩɨɫɬɨɹɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɟɫɶ ɜɵɩɭɫɤ; ʥ – ɰɟɧɚ; 
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ʖʠ˒ˈ˓- ɩɟɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. 

 ʡʐ = ͳͲͲͶͶͲͲͶ͸͵͹ͻͶͺ − ͵͹ʹ͸ʹͷͲ. 
 

ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɬɨɱɤɢ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ (ɪɢɫɭɧɨɤ 7.1). 

 

Ɋɢɫɭɧɨɤ 7.1 – Ƚɪɚɮɢɤ ɬɨɱɤɢ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɟɡɭɛɵɬɨɱɧɵɣ ɨɛɴёɦ ɩɪɨɞɚɠ ɫɨɫɬɚɜɥɹɟɬ 10% ɨɬ 

ɩɥɚɧɢɪɭɟɦɨɝɨ ɨɛɴёɦɚ ɜɵɩɭɫɤɚ. ɋɚɥɶɞɨ ɩɨ ɜɫɟɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɧɚ ɤɚɠɞɨɦ ɲɚɝɟ ɪɚɫɱɟɬɚ, ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 

ɩɨɥɨɠɢɬɟɥɶɧɵɣ, ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɩɪɟɜɵɲɚɟɬ 1, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɜ 

ɩɪɟɞɟɥɚɯ ɝɨɪɢɡɨɧɬɚ ɪɚɫɱɟɬɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɢ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɟɝɨ 

ɤ ɪɟɚɥɢɡɚɰɢɢ. 

 

 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ ɫɟɦɶ 
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ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɬɪɨɥɥɟɣɛɭɫɚ Ɂɢɍ-682 ɫ 

ɭɫɬɚɧɨɜɤɨɣ ɫɢɫɬɟɦɵ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ 

ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɨɤɭɩɚɟɦɨɫɬɶ ɞɚɧɧɨɝɨ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɟɞɥɨɠɟɧɢɹ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥ ɫɩɪɨɟɤɬɢɪɨɜɚɧ 

ɬɪɨɥɥɟɣɛɭɫ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ ɧɚ ɛɚɡɟ ɬɪɨɥɥɟɣɛɭɫɚ ɦɨɞɟɥɢ 

Ɂɢɍ-682. Ȼɵɥ ɩɪɨɜɟɞёɧ ɨɛɡɨɪ ɜɵɩɭɫɤɚɟɦɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɥɟɤɬɪɨɛɭɫɨɜ ɫ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɞɡɚɪɹɞɤɨɣ. ȼ ɯɨɞɟ ɪɚɫɱёɬɨɜ, ɛɵɥ ɨɩɪɟɞɟɥёɧ ɪɚɫɯɨɞ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɞɜɢɠɟɧɢɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ, ɩɪɟɞɥɨɠɟɧɵ 

ɦɟɫɬɚ ɞɥɹ ɪɚɫɩɨɥɨɠɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɩɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ 

ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ ɡɚɩɚɫɚ ɚɜɬɨɧɨɦɧɨɝɨ ɯɨɞɚ. Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 

ɬɪɨɥɥɟɣɛɭɫɚ ɩɪɨɜɟɞёɧ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɢ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 

ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɛɥɨɤɨɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɫɢɥɶɧɨ ɧɟ ɜɥɢɹɟɬ 

ɧɚ ɟɝɨ ɬɹɝɨɜɨ-ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ 

ɛɵɥ ɜɵɹɜɥɟɧ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ ɞɚɧɧɨɝɨ ɬɪɨɥɥɟɣɛɭɫɚ, ɫɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 1 ɝɨɞ ɢ 1 ɦɟɫɹɰ.  
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