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ȼȼȿȾȿɇɂȿ 

ɇɚɜɟɫɧɚɹ ɮɚɫɚɞɧɚɹ ɫɢɫɬɟɦɚ (ɇɎɋ) ɫɨɫɬɨɢɬ ɢɡ ɤɚɪɤɚɫɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤɪɨɧɲɬɟɣɧɨɜ (ɩɨɞ ɨɛɥɢɰɨɜɨɱɧɚɹ ɫɢɫɬɟɦɚ), ɫɥɨɹ 

ɬɟɩɥɨɢɡɨɥɹɰɢɢ, ɜɟɪɬɢɤɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɧɚɩɪɚɜɥɹɸɳɢɯ ɢ 

ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɚɡɧɨɝɨ ɜɢɞɚ. Ɍɚɤɨɝɨ ɜɢɞɚ ɮɚɫɚɞɧɵɟ ɫɢɫɬɟɦɵ 

ɩɪɢɦɟɧɹɸɬɫɹ ɤɚɤ ɜ ɧɨɜɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɬɚɤ ɢ ɞɥɹ ɪɟɦɨɧɬɧɨ-

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɮɚɫɚɞɚ ɡɞɚɧɢɹ. Ⱦɚɧɧɵɟ ɮɚɫɚɞɵ ɡɞɚɧɢɹ ɷɫɬɟɬɢɱɧɵ, 

ɧɟ ɫɥɨɠɧɵ ɜ ɦɨɧɬɚɠɟ, ɦɨɧɬɚɠ ɜɨɡɦɨɠɟɧ ɤɪɭɝɥɨɝɨɞɢɱɧɨ, ɜɨɡɦɨɠɧɨ 

ɩɪɢɦɟɧɢɬɶ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɰɜɟɬɨɜɵɟ ɪɟɲɟɧɢɹ, ɩɪɢ ɞɟɮɨɪɦɚɰɢɢ ɱɚɫɬɢ ɇɎɋ 

ɜɨɡɦɨɠɧɨ ɧɟ ɫɥɨɠɧɨ ɡɚɦɟɧɢɬɶ ɟɟ. ȿɫɥɢ ɫɪɚɜɧɢɜɚɬɶ ɫ ɨɤɪɚɲɟɧɧɵɦɢ ɮɚɫɚɞɚɦɢ 

ɡɞɚɧɢɣ, ɛɨɥɟɟ ɞɨɥɝɨɜɟɱɧɵ, ɞɚɧɧɵɟ ɮɚɫɚɞɵ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨ ɟɫɬɟɫɬɜɟɧɧɨ ɜɟɧɬɢɥɢɪɭɸɬɫɹ, ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵ. 

Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ «ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ» ɹɜɥɹɟɬɫɹ 

ɧɚɥɢɱɢɟ ɜ ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɢ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ, ɤɨɬɨɪɵɣ ɝɚɪɚɧɬɢɪɭɟɬ 

ɩɟɪɟɦɟɳɟɧɢɟ ɩɨɞɧɢɦɚɸɳɟɝɨɫɹ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɨ ɩɪɢɱɢɧɟ 

ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ. ȼ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɟ ɜ ɊɎ ɜɫɟ ɛɨɥɟɟ ɢɡɜɟɫɬɧɨɣ 

ɞɟɥɚɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɚɧɚɥɨɝɨɜɵɯ ɫɢɫɬɟɦ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɜ ɨɛɭɫɬɪɨɣɫɬɜɟ 

ɮɚɫɚɞɨɜ ɜɫɟɜɨɡɦɨɠɧɵɯ ɨɛɴɟɤɬɨɜ. ɗɬɨ ɡɚɤɥɸɱɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɫɪɚɡɭ 

ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɨɝɪɚɠɞɟɧɢɹ ɡɞɚɧɢɣ. ɉɟɪɜɚɹ - ɷɬɨ ɭɞɚɥɟɧɢɟ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɣ ɜɥɚɠɧɨɫɬɢ, 

ɜɨɡɧɢɤɚɸɳɟɣ ɜ ɬɨɥɳɟ ɫɬɟɧɤɢ. Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟ 

ɭɜɥɚɠɧɹɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɱɬɨ ɧɚɢɛɨɥɟɟ ɩɪɟɞɨɯɪɚɧɹɟɬ 

ɢɡɧɚɱɚɥɶɧɵɟ ɫɨɛɫɬɜɟɧɧɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɚɱɟɫɬɜɚ. Ȼɨɥɟɟ ɬɨɝɨ, 

ɜɨɡɞɭɲɧɵɣ ɡɚɡɨɪ ɜɨɡɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɛɭɮɟɪ, 

ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɨɝɨ ɧɚ 2-3 ɝɪɚɞɭɫɚ ɛɨɥɶɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯ. 

ȼ ɢɬɨɝɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɜɨɡɪɚɫɬɚɸɬ ɜ 1,5 ɪɚɡɚ. [4] 

Ɉɞɧɢɦ ɢɡ ɜɟɞɭɳɢɯ ɦɨɦɟɧɬɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɢ 

ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚɜɟɫɧɨɣ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ, ɹɜɥɹɟɬɫɹ ɤɨɪɪɨɡɢɨɧɧɚɹ 

ɭɫɬɨɣɱɢɜɨɫɬɶ, ɤɚɤ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ, ɬɚɤ ɢ ɤɪɟɩɟɠɚ. 
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ȼɨɩɪɨɫ ɨ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 

ɫɨɜɪɟɦɟɧɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɨɱɟɧɶ ɜɚɠɟɧ ɢ ɬɪɟɛɭɟɬ ɩɪɢɫɬɚɥɶɧɨɝɨ 

ɜɧɢɦɚɧɢɹ ɤ ɫɟɛɟ, ɬ.ɤ. ɤɨɪɪɨɡɢɨɧɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɧɚɧɨɫɹɬ ɛɨɥɶɲɨɣ ɜɪɟɞ 

ɤɨɧɫɬɪɭɤɰɢɹɦ, ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɡɚɬɪɚɬɚɦ ɧɚ ɦɚɬɟɪɢɚɥɵ. 

Ʉɨɪɪɨɡɢɹ ɜɨɡɧɢɤɚɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ 

ɇɎɋ ɫ ɚɬɦɨɫɮɟɪɨɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɢ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ. 
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ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ: 

Ɉɰɟɧɤɚ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɢ 

ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɤɨɪɪɨɡɢɢ ɧɚ ɧɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ 

ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. 

ɐɟɥɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: 

Ɉɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ ɚɝɪɟɫɫɢɜɧɵɯ 

ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɧɚ ɧɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ ɧɚɜɟɫɧɵɯ 

ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

1. Ⱥɧɚɥɢɡ ɞɟɮɟɤɬɨɜ ɇɎɋ ɨɬ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɜɨ ɜɪɟɦɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɜ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɹɯ. 

2. ɑɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɧɨɝɨ ɜɢɞɚ ɤɨɪɪɨɡɢɢ ɜ ɚɝɪɟɫɫɢɜɧɨɣ 

ɫɪɟɞɟ ɧɚ ɷɥɟɦɟɧɬɵ ɇɎɋ, ɜɥɢɹɧɢɟ ɤɨɪɪɨɡɢɢ ɧɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 

ɤɪɨɧɲɬɟɣɧɨɜ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. 

3. ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɧɟɫɭɳɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɤɪɨɧɲɬɟɣɧɨɜ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ 

ɫɩɥɚɜɨɜ. 

4. Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɪɚɡɪɚɛɨɬɤɚ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ 

ɩɪɢɦɟɧɟɧɢɸ ɇɎɋ ɜ ɫɭɪɨɜɵɯ ɭɫɥɨɜɢɹɯ. 

Ɇɟɬɨɞɢɤɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

ȼ ɪɚɛɨɬɟ ɪɟɚɥɢɡɨɜɚɧ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɤ ɩɪɨɛɥɟɦɟ ɜɤɥɸɱɚɸɳɢɣ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɪɚɛɨɬɤɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɧɚɬɭɪɧɵɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɥɚɛɨɪɚɬɨɪɢɹɯ ɢ ɫɨɩɨɫɬɚɜɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ, 

ɪɚɡɪɚɛɨɬɤɚ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɇɎɋ ɜ ɫɭɪɨɜɵɯ ɭɫɥɨɜɢɹɯ  

ɝ. ɇɨɪɢɥɶɫɤ. 
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Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜɵɫɬɭɩɚɟɬ ɧɚɜɟɫɧɚɹ ɮɚɫɚɞɧɚɹ 

ɫɢɫɬɟɦɚ ɜ ɝ. ɇɨɪɢɥɶɫɤ ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 

ɤɚɪɤɚɫɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɚɥɸɦɢɧɢɟɜɵɯ ɤɪɨɧɲɬɟɣɧɚɯ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ 

ɫɬɟɧɨɜɨɦ ɨɝɪɚɠɞɟɧɢɢ ɡɞɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɚɧɤɟɪɧɵɯ ɤɪɟɩɢɬɟɥɟɣ, ɫɤɪɟɩɥɟɧɧɵɯ 

ɦɟɠɞɭ ɫɨɛɨɣ ɚɥɸɦɢɧɢɟɜɵɦɢ ɡɚɤɥɟɩɤɚɦɢ. 

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɛɚɡɚ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

Ɍɟɨɪɟɬɢɱɟɫɤɨɣ ɛɚɡɨɣ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɬɟɯɧɢɱɟɫɤɨɦ ɨɬɱɟɬɟ ɨɛ 

ɨɰɟɧɤɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɜ ɝɨɪɨɞɟ ɇɨɪɢɥɶɫɤ, ɚ ɬɚɤɠɟ 

ɧɨɪɦɚɬɢɜɧɨɣ, ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɨɣ, ɢ ɷɥɟɤɬɪɨɧɧɵɦɢ ɪɟɫɭɪɫɚɦɢ 

ɩɪɢɦɟɧɟɧɢɹ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɤɚɤ ɡɚ ɪɭɛɟɠɨɦ, ɬɚɤ ɢ Ɋɨɫɫɢɢ ɜ 

ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ, ɩɪɢɦɟɧɟɧɵ ɧɚɬɭɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ 

ɥɚɛɨɪɚɬɨɪɢɢ, ɩɪɢɦɟɧɟɧɚ ɉɄ Ansys. 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɪɚɛɨɬɵ: 

ɉɨɤɚɡɚɬɶ ɫɪɚɜɧɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɫ ɧɚɬɭɪɧɵɦɢ 

ɨɛɫɥɟɞɨɜɚɧɢɹɦɢ. ɉɨɤɚɡɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ 

ɫɢɫɬɟɦ ɜ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɨɰɟɧɤɢ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɜ ɫɭɪɨɜɵɯ ɚɪɤɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

Аɤɬɭɚɥɶɧɨɫɬɶ: 

ȼ ɝɨɪɨɞɚɯ, ɝɞɟ ɚɝɪɟɫɫɢɜɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɭɪɨɜɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ, ɮɚɫɚɞɵ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɩɨɞɜɟɪɝɚɸɬɫɹ ɩɨɜɵɲɟɧɧɨɦɭ ɢɡɧɨɫɭ, 

ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɢ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɋ ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɡɞɚɧɢɹ, ɩɨɜɵɲɟɧɢɹ ɢɯ 

ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢɦɟɧɹɸɬ ɧɚɜɟɫɧɵɟ ɮɚɫɚɞɧɵɟ ɫɢɫɬɟɦɵ. 
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ȼ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɞɨɥɠɧɨ ɛɵɬɶ ɱɟɬɤɨɟ ɩɨɧɢɦɚɧɢɟ ɩɪɢɦɟɧɟɧɢɹ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɢ ɦɚɬɟɪɢɚɥɨɜ. ɇɚɩɪɢɦɟɪ, 

ɚɥɸɦɢɧɢɟɜɚɹ ɩɨɞɫɢɫɬɟɦɚ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɚ ɤ ɧɢɡɤɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦ, ɛɨɥɟɟ 

ɤɨɪɨɡɢɣɧɨɭɫɬɨɣɱɢɜɚ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɨɫɧɨɜɚɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɨɜ 

ɩɨɜɵɲɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɧɚɜɟɫɧɵɯ ɜɟɧɬɢɥɢɪɭɟɦɵɯ 

ɮɚɫɚɞɨɜ ɜ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɢ ɚɝɪɟɫɫɢɜɧɨɣ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɟ. 

ɇɚ ɡɚɳɢɬɭ ɜɵɧɨɫɹɬɫɹ: 

1. Ⱥɧɚɥɢɡ ɞɟɮɟɤɬɨɜ ɇɎɋ ɨɬ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɜɨ ɜɪɟɦɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ ɧɚ ɨɫɧɨɜɟ ɨɬɱɟɬɟ ɨɛ ɨɛɫɥɟɞɨɜɚɧɢɢ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ 

ɫɢɫɬɟɦ ɜ ɝ. ɇɨɪɢɥɶɫɤ ɜ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

2. ɂɫɫɥɟɞɨɜɚɧɢɟ ɤɚɤ ɜɥɢɹɟɬ ɤɨɪɪɨɡɢɹ ɧɚ ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ 

ɤɪɨɧɲɬɟɣɧɨɜ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. 

3. ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɧɟɫɭɳɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɤɪɨɧɲɬɟɣɧɨɜ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ 

ɫɩɥɚɜɨɜ. 

4. ɑɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɞɟɣɫɬɜɢɹ ɩɢɬɬɢɧɝɨɜɨɣ, ɪɚɜɧɨɦɟɪɧɨɣ ɢ 

ɤɨɧɬɚɤɬɧɨɣ ɤɨɪɪɨɡɢɢ ɧɚ ɤɪɨɧɲɬɟɣɧɵ ɇɎɋ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. 

ɋɬɪɭɤɬɭɪɚ ɪɚɛɨɬɵ. Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɟɯ ɝɥɚɜ, ɬɟɤɫɬɨɜɨɣ ɱɚɫɬɢ ɧɚ 

71 ɫɬɪɚɧɢɰɚɯ ɜɤɥɸɱɚɹ 57 ɪɢɫɭɧɤɨɜ, 6 ɬɚɛɥɢɰ. 
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Ƚɥɚɜɚ 1. Ɉɛɡɨɪ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ, 

ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɭɫɥɨɜɢɹɯ Кɪɚɣɧɟɝɨ ɫɟɜɟɪɚ. ɉɪɨɛɥɟɦɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

1.1. ɉɨɧɹɬɢɟ «ɫɭɪɨɜɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɰɢɪɤɭɦɩɨɥɹɪɧɵɟ 
ɝɨɪɨɞɚ». ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɇɎɋ ɜ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ 

 

ɐɢɪɤɭɦɩɨɥɹɪɧɵɟ ɝɨɪɨɞɚ. 

ɐɢɪɤɭɦɩɨɥɹɪɧɵɟ ɝɨɪɨɞɚ – ɷɬɨ ɝɨɪɨɞɚ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɞɧɨɣ ɢɡ ɩɨɥɹɪɧɵɯ 

ɡɨɧ Ɂɟɦɧɨɝɨ ɲɚɪɚ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜɛɥɢɡɢ ɩɨɥɹɪɧɨɝɨ ɤɪɭɝɚ. 

ɏɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɪɟɞɧɟɣ ɝɨɞɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ ɦɢɧɭɫ 30°C, 

ɫɧɟɝɨɜɵɦɢ ɨɫɚɞɤɢ ɜ ɞɚɧɧɵɯ ɪɚɣɨɧɚɯ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨɦ, ɤɨɬɨɪɨɟ ɜ ɧɟɦ 

ɜɵɩɚɥɨ, ɬɚɤ ɠɟ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ. 

Ʉ ɬɚɤɢɦ ɝɨɪɨɞɚɦ ɨɬɧɨɫɢɬɫɹ ɝɨɪɨɞ ɇɨɪɢɥɶɫɤ. ɝɨɪɨɞ ɇɨɪɢɥɶɫɤ ɨɞɢɧ ɢɡ 

ɫɚɦɵɯ ɯɨɥɨɞɧɵɯ ɪɟɝɢɨɧɨɜ Ɋɨɫɫɢɢ. 

ɉɨɧɹɬɢɟ «ɫɭɪɨɜɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» 

Ɋɨɫɫɢɸ ɜ ɨɫɧɨɜɧɨɦ ɫɱɢɬɚɸɬ ɫɬɪɚɧɨɣ ɯɨɥɨɞɨɜ. Ɍɟɦɩɟɪɚɬɭɪɚ ɡɢɦɨɣ ɦɨɠɟɬ 

ɞɨɫɬɢɝɚɬɶ ɦɢɧɭɫ 60°C ɢ ɩɨɬɨɦɭ ɷɬɨɬ ɪɟɝɢɨɧ ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɯɨɥɨɞɧɵɯ ɜ ɦɢɪɟ. 

ȼ Ɋɨɫɫɢɢ ɟɫɬɶ ɚɪɤɬɢɱɟɫɤɢɟ ɡɨɧɵ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɜ ɧɢɯ ɫɭɪɨɜɵɟ, 

ɯɨɥɨɞɧɵɟ. Ɉɞɢɧ ɢɡ ɬɚɤɢɯ ɝɨɪɨɞɨɜ ɇɨɪɢɥɶɫɤ, ɧɚ ɪɢɫɭɧɤɟ 1 ɜɢɞɧɨ, ɝɨɪɨɞ 

ɧɚɯɨɞɢɬɫɹ ɜ ɧɚɢɛɨɥɟɟ ɫɭɪɨɜɵɯ ɭɫɥɨɜɢɹɯ. ɗɬɨɬ ɪɟɝɢɨɧ ɹɜɥɹɟɬɫɹ ɡɨɧɨɣ ɜɟɱɧɨɣ 

ɦɟɪɡɥɨɬɵ, ɝɞɟ ɟɫɬɶ ɦɧɨɝɨɥɟɬɧɢɟ ɦɟɪɡɥɵɟ ɩɨɪɨɞɵ ɦɨɳɧɨɫɬɶɸ ɨɬ 40 ɞɨ 80ɦ. 

Ɍɚɤ ɠɟ ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɡɚɝɪɹɡɧɟɧɧɵɯ ɝɨɪɨɞɨɜ, ɝɞɟ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɨɢɡɜɨɞɹɬ 

ɜɪɟɞɧɵɟ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ: ɞɢɨɤɫɢɞ ɫɟɪɵ, ɮɟɧɨɥɚ, ɱɚɫɬɢɰɵ ɬɹɠɟɥɵɯ 

ɦɟɬɚɥɥɨɜ. ȼɫɟ ɷɬɢ ɩɪɢɦɟɫɢ ɨɱɟɧɶ ɯɨɪɨɲɨ ɱɭɜɫɬɜɭɸɬɫɹ ɜ ɜɨɡɞɭɯɟ. 
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Ɋɢɫɭɧɨɤ 1 – Ʉɥɢɦɚɬɢɱɟɫɤɚɹ ɤɚɪɬɚ Ɋɨɫɫɢɢ 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɇɎɋ ɜ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ 

Ɏɚɫɚɞɧɚɹ ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɭɟɬ ɧɚɪɭɠɧɭɸ ɡɚɳɢɬɧɭɸ ɨɛɨɥɨɱɤɭ ɡɞɚɧɢɹ ɢ 

ɜɵɩɨɥɧɹɟɬ ɨɝɪɚɠɞɚɸɳɢɟ ɢ ɞɟɤɨɪɚɬɢɜɧɵɟ ɮɭɧɤɰɢɢ. ȼ ɫɭɪɨɜɵɯ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚɜɟɫɧɵɟ ɮɚɫɚɞɧɵɟ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ 

ɫɨɯɪɚɧɟɧɢɹ ɬɟɩɥɚ ɜ ɡɞɚɧɢɹɯ, ɛɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɜ ɫɨɫɬɚɜ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɜɯɨɞɢɬ ɭɬɟɩɥɢɬɟɥɶ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɚɧɟɥɢ ɧɚɜɟɫɧɨɣ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ 

ɡɚɳɢɳɚɸɬ ɫɚɦɢ ɫɬɟɧɵ ɨɬ ɪɚɡɪɭɲɟɧɢɹ, ɜɟɬɪɚ, ɨɫɚɞɤɨɜ.  

ɇɟɫɭɳɟɣ ɱɚɫɬɶɸ ɇɎɋ ɹɜɥɹɟɬɫɹ ɩɨɞɫɢɫɬɟɦɚ, ɨɧɚ ɩɟɪɟɞɚɟɬ ɧɚɝɪɭɡɤɭ ɨɬ 

ɜɟɫɚ ɨɛɥɢɰɨɜɤɢ ɧɚ ɫɬɟɧɵ ɡɞɚɧɢɹ (ɪɢɫɭɧɨɤ 2). 

Ɋɢɫɭɧɨɤ 2 - ɗɥɟɦɟɧɬɵ ɧɚɜɟɫɧɨɣ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ 

Ɍɚɤ ɠɟ ɬɚɤɢɟ ɫɢɫɬɟɦɵ ɡɚɳɢɳɚɸɬ ɡɞɚɧɢɟ ɨɬ ɬɟɯɧɨɝɟɧɧɵɯ ɚɜɚɪɢɣ, 

ɩɨɠɚɪɨɜ, ɡɟɦɥɟɬɪɹɫɟɧɢɣ. ɑɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɬɪɟɳɢɧɵ ɜ ɨɛɥɢɰɨɜɨɱɧɨɦ ɫɥɨɟ, 
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ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɥɸɱɢɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ ɜ ɧɟɫɭɳɢɯ 

ɷɥɟɦɟɧɬɚɯ, ɬɚɤɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɢ ɨɛɥɚɞɚɟɬ ɧɚɜɟɫɧɚɹ ɮɚɫɚɞɧɚɹ ɫɢɫɬɟɦɚ.  

ɉɨɞɫɢɫɬɟɦɚ ɛɭɞɟɬ ɨɬɜɟɱɚɬɶ ɜɫɟɦ ɩɚɪɚɦɟɬɪɚɦ ɥɢɲɶ ɩɪɢ ɞɟɬɚɥɶɧɨɣ 

ɩɪɨɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɫɨ ɜɫɟɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɢ 

ɩɪɚɜɢɥɚɦɢ, ɬɨɱɧɨɦ ɪɚɫɱɟɬɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɤɚɱɟɫɬɜɟɧɧɨɦ ɭɫɬɪɨɣɫɬɜɟ 

ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɚɱɟɫɬɜɨɦ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɷɬɢɯ ɫɢɫɬɟɦ. 

ɉɪɢ ɞɟɬɚɥɶɧɨɦ ɢɡɭɱɟɧɢɢ ɨɬɱɟɬɚ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɉȺɈ «ɇɨɪɢɥɶɫɤɢɣ 

ɇɢɤɟɥɶ», ɩɪɨɜɟɞɟɧɧɨɝɨ ɜ ɝɨɪɨɞɟ ɇɨɪɢɥɶɫɤ ɫ ɭɱɟɬɨɦ ɨɛɹɡɚɬɟɥɶɧɵɯ 

ɬɪɟɛɨɜɚɧɢɣ ɫɬɪɨɢɬɟɥɶɧɵɯ, ɩɨɠɚɪɧɵɯ, ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ, ɚ 

ɬɚɤɠɟ ɧɨɪɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɩɪɢɝɨɞɧɨɫɬɢ ɇɎɋ ɜ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

(ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭ ɋɄɍ), ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɤɚɤ ɩɪɨɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɫɬɚɥɶɧɨɝɨ 

ɤɚɪɤɚɫɚ ɇɎɋ. 

ɍ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɦɧɨɝɨ ɞɨɫɬɨɢɧɫɬɜ, ɧɟɠɟɥɢ ɧɟɞɨɫɬɚɬɤɨɜ, 

ɨɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 - Ⱦɨɫɬɨɢɧɫɬɜɚ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ 

№ 
ɩ/ɩ 

Ⱦɨɫɬɨɢɧɫɬɜɚ 
ɇɎɋ 

Ɉɩɢɫɚɧɢɟ 

1 Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ 

ȼɟɧɬɢɥɢɪɭɟɦɵɣ ɮɚɫɚɞ, ɛɥɚɝɨɞɚɪɹ ɩɪɢɦɟɧɹɟɦɵɦ 
ɦɚɬɟɪɢɚɥɚɦ ɢ ɷɥɟɦɟɧɬɚɦ ɩɨɞɤɨɧɫɬɪɭɤɰɢɢ, ɧɟ ɬɟɪɹɟɬ 
ɫɜɨɢ ɤɚɱɟɫɬɜɚ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢ 
ɡɚɳɢɳɚɟɬ ɡɞɚɧɢɟ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɮɚɤɬɨɪɨɜ. 

2 
Ɇɨɧɬɚɠ ɜ ɥɸɛɨɟ 

ɜɪɟɦɹ ɝɨɞɚ 

Ȼɥɚɝɨɞɚɪɹ ɨɬɫɭɬɫɬɜɢɸ «ɦɨɤɪɵɯ» ɩɪɨɰɟɫɫɨɜ ɦɨɧɬɚɠ 
ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ, ɜ ɨɬɥɢɱɢɢ ɨɬ 
ɦɧɨɝɨɫɥɨɣɧɨɣ ɲɬɭɤɚɬɭɪɧɨɣ ɫɢɫɬɟɦ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 
ɡɚɜɢɫɢɬ ɨɬ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ ɢ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜ 
ɥɸɛɨɟ ɜɪɟɦɹ ɝɨɞɚ. 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰ 1 

№ 
ɩ/ɩ 

Ⱦɨɫɬɨɢɧɫɬɜɚ 
ɇɎɋ 

Ɉɩɢɫɚɧɢɟ 

3 

ȼɵɪɚɜɧɢɜɚɧɢɟ 
ɡɧɚɱɢɬɟɥɶɧɵɯ 
ɧɟɪɨɜɧɨɫɬɟɣ 

ɫɬɟɧɵ 

ɇɚɜɟɫɧɨɣ ɮɚɫɚɞ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɫɤɪɵɬɶ ɜɫɟ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɞɟɮɟɤɬɵ ɫɬɟɧɵ, ɧɨ ɢ ɭɫɬɪɚɧɢɬɶ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɧɟɪɨɜɧɨɫɬɢ ɮɚɫɚɞɚ, ɫɬɨɥɶ ɯɚɪɚɤɬɟɪɧɵɟ 
ɞɥɹ ɪɨɫɫɢɣɫɤɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɱɬɨ ɫɞɟɥɚɬɶ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɲɬɭɤɚɬɭɪɨɤ ɱɚɫɬɨ ɫɥɨɠɧɨ ɢ ɞɨɪɨɝɨ, ɚ 
ɩɨɪɨɣ ɢ ɧɟɜɨɡɦɨɠɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ. 

4 
Ɂɚɳɢɬɚ ɨɬ 

ɜɨɡɞɟɣɫɬɜɢɹ 
ɜɥɚɝɢ 

ɇɚɜɟɫɧɵɟ ɜɟɧɬɢɥɢɪɭɟɦɵɟ ɮɚɫɚɞɵ ɹɜɥɹɸɬɫɹ 
ɧɚɢɥɭɱɲɢɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɨɝɪɚɠɞɟɧɢɹ ɢ ɡɚɳɢɬɵ 
ɜɧɟɲɧɢɯ ɫɬɟɧ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɥɚɝɢ. Ɉɛɥɢɰɨɜɤɚ 
ɡɚɳɢɳɚɟɬ, ɚ ɜɨɡɞɭɲɧɵɣ ɡɚɡɨɪ ɜɟɧɬɢɥɢɪɭɟɬ. 

5 Ɂɚɳɢɬɚ ɥɟɬɨɦ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ 
ɮɚɫɚɞɚ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬɶ ɩɨɤɚɡɚɬɟɥɢ 
ɬɟɩɥɨɡɚɳɢɬɵ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. ɋɧɚɪɭɠɢ 
ɪɚɡɦɟɳɚɟɬɫɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ ɧɟɨɛɯɨɞɢɦɨɣ 
ɬɨɥɳɢɧɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɞɟɠɧɨ ɡɚɳɢɬɢɬɶ ɡɞɚɧɢɟ 
ɨɬ ɧɟɠɟɥɚɬɟɥɶɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɥɟɬɨɦ. 

6 Ɂɚɳɢɬɚ ɡɢɦɨɣ 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ 
ɮɚɫɚɞɚ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬɶ ɩɨɤɚɡɚɬɟɥɢ 
ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 
ɋɧɚɪɭɠɢ ɪɚɡɦɟɳɚɟɬɫɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ 
ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɥɳɢɧɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɞɟɠɧɨ 
ɡɚɳɢɬɢɬɶ ɡɞɚɧɢɟ ɨɬ ɧɟɠɟɥɚɬɟɥɶɧɨɝɨ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ 
ɡɢɦɨɣ. 

7 Ɂɜɭɤɨɢɡɨɥɹɰɢɹ 

ɋɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɸɬɫɹ ɡɜɭɤɨɢɡɨɥɹɰɢɨɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɟɧɵ, ɩɨɫɤɨɥɶɤɭ ɮɚɫɚɞɧɵɟ ɩɚɧɟɥɢ 
ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɹ ɨɛɥɚɞɚɸɬ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɦɢ 
ɫɜɨɣɫɬɜɚɦɢ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɱɚɫɬɨɬ. 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1 ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɬɪɚɧɢɰɟ 

  



13 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰ 1 

№ 
ɩ/ɩ 

Ⱦɨɫɬɨɢɧɫɬɜɚ 
ɇɎɋ 

Ɉɩɢɫɚɧɢɟ 

8 
Ʌɟɝɤɨɫɬɶ 

ɤɨɧɫɬɪɭɤɰɢɢ 

ɍɞɢɜɢɬɟɥɶɧɚɹ ɥɟɝɤɨɫɬɶ ɜɫɟɣ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ 
ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɴɹɜɥɹɬɶ ɦɢɧɢɦɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɧɚ ɤɨɬɨɪɭɸ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɪɟɩɥɟɧɢɟ ɧɚɜɟɫɧɨɝɨ 
ɮɚɫɚɞɚ. 

9 
ɉɨɠɚɪɨɛɟɡɨɩɚɫɧ

ɨɫɬɶ 
Ɉɛɟɫɩɟɱɢɜɚɟɬ ɜɤɥɸɱɟɧɢɟɦ ɜ ɤɨɧɫɬɪɭɤɰɢɸ 
ɬɪɭɞɧɨɫɝɨɪɚɟɦɵɯ ɢ ɧɟɫɝɨɪɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

10 
Ʌɟɝɤɨɫɬɶ 
ɪɟɦɨɧɬɚ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ 
ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɨ, ɛɟɡ ɞɟɦɨɧɬɚɠɚ ɜɫɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɪɨɜɨɞɢɬɶ ɪɟɦɨɧɬ ɢ ɡɚɦɟɧɭ ɨɬɞɟɥɶɧɵɯ ɟɝɨ ɱɚɫɬɟɣ, 
ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɞɟɲɟɜɥɹɟɬ ɢ ɭɦɟɧɶɲɚɟɬ ɨɛɴɟɦ 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɨ ɜ 
ɫɢɬɭɚɰɢɹɯ ɜɚɧɞɚɥɢɡɦɚ, ɩɨɪɱɢ ɮɚɫɚɞɚ. 

11 
Ʉɪɚɫɨɬɚ ɢ 

ɫɨɜɪɟɦɟɧɧɵɣ 
ɫɬɢɥɶ 

Ɉɞɧɨ ɢɡ ɝɥɚɜɧɵɯ ɞɨɫɬɨɢɧɫɬɜ ɫɨɜɪɟɦɟɧɧɵɯ ɮɚɫɚɞɨɜ, 
ɨɝɪɨɦɧɵɣ ɜɵɛɨɪ ɨɛɥɢɰɨɜɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɢɯ ɰɜɟɬɨɜɨɣ ɝɚɦɦɵ, ɮɨɪɦ 
ɤɨɧɫɬɪɭɤɰɢɣ. 

Ɉɫɧɨɜɨɣ ɤɚɱɟɫɬɜɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ 

ɫɢɫɬɟɦ ɜɨɡɦɨɠɧɚ ɬɨɥɶɤɨ ɛɥɚɝɨɞɚɪɹ ɫɨɛɥɸɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ, ɚ ɬɚɤɠɟ ɫɥɟɞɨɜɚɧɢɸ ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ ɩɪɢ ɦɨɧɬɚɠɟ 

ɤɨɧɫɬɪɭɤɰɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚɦɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ. 

Ɇɨɝɭɬ ɛɵɬɶ ɞɨɩɭɳɟɧɵ ɨɲɢɛɤɢ, ɤɚɤ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɬɚɤ ɢ ɩɪɢ 

ɦɨɧɬɚɠɟ ɤɨɧɫɬɪɭɤɰɢɣ, ɜɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɤɚɱɟɫɬɜɨ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɢ ɛɭɞɟɬ 

ɧɢɡɤɨɣ ɢ ɧɟ ɧɚɞɟɠɧɨɣ, Ɇɨɧɬɚɠ ɦɨɝɭɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɨɥɶɤɨ 

ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɫɩɟɰɢɚɥɢɫɬɵ ɩɨ ɦɨɧɬɚɠɭ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
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ɉɪɟɢɦɭɳɟɫɬɜɚ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ 

ȼ ɝɨɪɨɞɚɯ ɝɞɟ ɚɝɪɟɫɫɢɜɧɵɟ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɭɪɨɜɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɭɫɥɨɜɢɹ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɩɨɞɜɟɪɠɟɧɵ ɛɨɥɟɟ ɫɢɥɶɧɨɦɭ ɢɡɧɨɫɭ, ɱɟɦ 

ɡɞɚɧɢɹ ɜ ɝɨɪɨɞɚɯ ɫ ɭɦɟɪɟɧɧɵɦ ɤɥɢɦɚɬɨɦ ɢ ɦɟɧɟɟ ɚɝɪɟɫɫɢɜɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɫɪɟɞɨɣ. 

ȿɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɜɟɥɢɱɢɬɶ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɡɞɚɧɢɹ ɡɚ ɫɱɟɬ ɤɚɤɨɝɨ - 

ɥɢɛɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ. Ɍɚɤɢɦ ɪɟɲɟɧɢɟɦ ɢ ɹɜɥɹɟɬɫɹ ɧɚɜɟɫɧɚɹ 

ɮɚɫɚɞɧɚɹ ɫɢɫɬɟɦɚ (ɪɢɫɭɧɨɤ 3), ɤɨɬɨɪɚɹ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɚ ɤ ɬɚɤɨɜɨ ɜɢɞɚ 

ɭɫɥɨɜɢɹɦ. ȿɟ ɚɥɸɦɢɧɢɟɜɚɹ ɩɨɞɫɢɫɬɟɦɚ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɚ ɤ ɧɢɡɤɢɦ 

ɬɟɦɩɟɪɚɬɭɪɚɦ, ɛɨɥɟɟ ɤɨɪɨɡɢɣɧɨɭɫɬɨɣɱɢɜɚ. 

Ɋɢɫɭɧɨɤ 3. ɉɪɢɦɟɪ ɧɚɜɟɫɧɨɣ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ 

1.2. Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ 

ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

 

1. Ʉɪɨɧɲɬɟɣɧɵ ɇɄȽ ɞɥɢɧɨɣ ɨɬ 95 ɞɨ 345ɦɦ (ɩɨ ɮɚɤɬɭ ɞɥɢɧɨɣ ɨɬ 95 ɞɨ 

120ɦɦ), ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɫɬɚɥɢ ɨɰɢɧɤɨɜɚɧɧɨɣ (ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɢ 
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ɞɸɪɚɥɸɦɢɧɢɟɜɨɝɨ ɥɢɫɬɚ) ɬɨɥɳɢɧɨɣ 1,5ɦɦ. ɍɬɟɩɥɢɬɟɥɶ - ɬɢɩ ɢ ɬɨɥɳɢɧɚ 

ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɢ ɭɤɚɡɵɜɚɟɬɫɹ ɜ 

ɩɪɨɟɤɬɟ. 

2. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɤɚɪɤɚɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɫɭɳɢɟ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɪɨɮɢɥɢ (ɇɄ4) ɢɡ ɫɬɚɥɢ ɬɨɥɳɢɧɨɣ 1,5ɦɦ, ɤɪɟɩɹɳɢɟɫɹ ɤ 

ɤɪɨɧɲɬɟɣɧɚɦ ɫɚɦɨɧɚɪɟɡɚɸɳɢɦɢɫɹ ɲɭɪɭɩɚɦɢ ɪɚɡɦɟɪɨɦ 4,2x19ɦɦ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɫɯɟɦɚɦɢ. Ɋɚɡɦɟɪɵ ɢ ɲɚɝ ɧɚɩɪɚɜɥɹɸɳɢɯ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɚ ɭɤɚɡɵɜɚɸɬɫɹ ɜ ɩɪɨɟɤɬɟ, ɧɨ ɲɚɝ ɧɟ ɞɨɥɠɟɧ 

ɩɪɟɜɵɲɚɬɶ 1000ɦɦ. Ɍɢɩɨɜɵɦ ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɲɚɝ 1000ɦɦ. Ⱦɥɹ 

ɤɨɦɩɟɧɫɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚɩɪɚɜɥɹɸɳɢɯ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 

ɤɚɪɤɚɫɚ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɜɥɹɬɶ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɡɚɡɨɪ 3-5ɦɦ 

ɱɟɪɟɡ ɤɚɠɞɵɟ 5ɦɟɬɪɨɜ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

3. ȼɟɪɬɢɤɚɥɶɧɵɣ ɤɚɪɤɚɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɫɭɳɢɟ ɩɪɨɮɢɥɢ (ɇɄ2, 

ɇɄɁ, ɇɄ5) ɢɡ ɫɬɚɥɢ ɬɨɥɳɢɧɨɣ 1,2ɦɦ, ɤɪɟɩɹɳɢɟɫɹ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ ɤɚɪɤɚɫɭ 

ɫɬɚɥɶɧɵɦɢ ɫɚɦɨɧɚɪɟɡɚɸɳɢɦɢɫɹ ɲɭɪɭɩɚɦɢ ɪɚɡɦɟɪɨɦ 4,2x19ɦɦ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɫɯɟɦɚɦɢ. ȼɟɪɬɢɤɚɥɶɧɵɣ ɩɪɨɮɢɥɶ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɬɵɤɚɯ ɮɚɫɚɞɧɵɯ ɩɥɢɬ. ȼɟɪɬɢɤɚɥɶɧɵɣ 

ɩɨɥɨɜɢɧɧɵɣ ɩɪɨɮɢɥɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɮɚɫɚɞɧɵɯ 

ɩɥɢɬ, ɚ ɬɚɤɠɟ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɭɝɥɨɜ ɢ ɛɨɤɨɜɨɝɨ 

ɨɬɤɨɫɚ ɨɤɧɚ. Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɟɫɭɳɢɯ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɪɨɮɢɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɜɥɹɬɶ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɡɚɡɨɪ. 

4. Ʉɥɹɦɦɟɪɵ (ɇɄ6) ɤɪɟɩɹɬɫɹ ɤ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɩɪɨɮɢɥɸ: ɰɟɥɶɧɵɟ ɧɚ 

ɱɟɬɵɪɟɯ ɫɚɦɨɪɟɡɚɯ, ɩɨɥɨɜɢɧɧɵɟ ɢ ɱɟɬɜɟɪɬɧɵɟ – ɧɚ ɞɜɭɯ ɫɚɦɨɪɟɡɚɯ. 

5. Ɏɚɫɚɞɧɵɟ ɩɥɢɬɵ ɪɚɡɦɟɪɨɦ 750x750ɦɦ (757ɦɦ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɚ 

ɪɚɫɲɢɜɤɢ ɤɥɹɦɦɟɪ - 7ɦɦ). ɉɥɢɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ- ɤɥɹɦɦɟɪɵ ɤɪɟɩɹɬɫɹ 

ɫɚɦɨɪɟɡɚɦɢ ɤ ɜɟɪɬɢɤɚɥɶɧɨɦɭ ɩɪɨɮɢɥɸ. 
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6. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ ɭɩɥɨɬɧɢɬɟɥɶɧɚɹ ɥɟɧɬɚ ɲɢɪɢɧɨɣ 36ɦɦ ɢ 

60ɦɦ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɩɥɚɧɤɢ, ɨɤɪɚɲɟɧɧɵɟ ɩɨɪɨɲɤɨɜɵɦɢ ɤɪɚɫɢɬɟɥɹɦɢ 

ɡɚɤɥɟɩɤɢ ɫɬɚɥɶɧɵɟ 4,2x25, ɨɤɪɚɲɟɧɧɵɟ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɥɢɬ ɤ ɜɟɪɬɢɤɚɥɶɧɵɦ 

ɩɪɨɮɢɥɹɦ. ɍɩɥɨɬɧɢɬɟɥɶɧɚɹ ɥɟɧɬɚ ɲɢɪɢɧɨɣ 36ɦɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ 

ɝɟɪɦɟɬɢɡɚɰɢɢ ɨɬɤɪɵɬɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɲɜɨɜ, ɚ ɬɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ 

ɩɪɨɤɥɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɫɤɪɵɬɵɯ (ɩɨɥɨɜɢɧɧɵɯ) ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɪɨɮɢɥɹɯ 

Ʌɟɧɬɚ ɲɢɪɢɧɨɣ 60ɦɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɜɧɭɬɪɟɧɧɢɯ ɭɝɥɨɜ 

ɩɨɞɤɥɚɞɵɜɚɟɬɫɹ ɩɨɞ ɩɥɚɧɤɢ ɜɧɟɲɧɟɝɨ ɭɝɥɚ ɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɲɜɚ. 

7. Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ ɇȼɎ 

«ɎȺɋɌ-ɑ»: ɫɬɚɥɶ ɨɰɢɧɤɨɜɚɧɧɚɹ, ɫɬɚɥɶ ɧɟɪɠɚɜɟɸɳɚɹ, ɞɸɪɚɥɸɦɢɧɢɟɜɵɣ 

ɥɢɫɬ. Ʉɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɫɬɚɥɢ ɫ ɨɰɢɧɤɨɜɚɧɧɵɦ 

ɩɨɤɪɵɬɢɟɦ. [1] 

ɉɪɨɛɥɟɦɵ ɢ ɞɟɮɟɤɬɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɧɚ ɮɚɫɚɞɚɯ ɡɞɚɧɢɣ, ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ⱥɧɚɥɢɡ ɫɞɟɥɚɧ ɧɚ ɨɫɧɨɜɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɬɱɟɬɚ ɨɛ ɨɰɟɧɤɟ ɧɚɜɟɫɧɵɯ 

ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɜ ɝɨɪɨɞɟ ɇɨɪɢɥɶɫɤ. 

Ɂɚ ɨɫɧɨɜɭ ɜɡɹɬɵ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɡɞɚɧɢɢ, ɜ ɤɨɬɨɪɨɦ ɩɪɢɦɟɧɹɸɬɫɹ 

ɧɚɜɟɫɧɵɟ ɮɚɫɚɞɧɵɟ ɫɢɫɬɟɦɵ: 

Ƚɨɞ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɡɞɚɧɢɹ – 1983; 

Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ – 5; 

Ɇɚɬɟɪɢɚɥ ɧɚɪɭɠɧɵɯ ɫɬɟɧ - ɤɢɪɩɢɱ, ɩɚɧɟɥɢ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɟ; 

Ƚɨɞ ɭɫɬɪɨɣɫɬɜɚ - ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɨɜ – 2007; 

ɉɥɨɳɚɞɶ ɧɚɜɟɫɧɵɯ ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɮɚɫɚɞɨɜ - 2200ɦ2; 

ɋɪɟɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ – ɫɪɟɞɧɟɚɝɪɟɫɫɢɜɧɚɹ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɨɟɞɢɧɟɧɢɣ 

ɨɤɢɫɢ ɫɟɪɵ ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ. 
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ɂɫɩɨɥɶɡɭɟɦɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɪɢ ɨɛɫɥɟɞɨɜɚɧɢɢ: 

1. ɚɥɶɛɨɦ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ «ɋɢɫɬɟɦɚ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ 

ɮɚɫɚɞɚ «ɎȺɋɌ-ɑ» ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɈɈɈ «ɋɆɍ-101», ɤɨɦɦɟɪɱɟɫɤɢɣ 

ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɈȺɈ «ɑɗɌɁ-Ɍɪɟɣɞ», ɝ. ɑɟɛɨɤɫɚɪɵ.; 

2. ɱɟɪɬɟɠɢ ɩɪɨɟɤɬɚ № 363484-ȺɊ ɥ. 1-6 ɇɨɪɢɥɶɫɤɨɝɨ ɮɢɥɢɚɥɚ 

«ɂɧɫɬɢɬɭɬ «ɇɨɪɢɥɶɫɤɩɪɨɟɤɬ» ɈɈɈ «ɂɧɫɬɢɬɭɬ «Ƚɢɩɪɨɧɢɤɟɥɶ».; 

3. ɱɟɪɬɟɠɢ ɩɪɨɟɤɬɚ №: 1625-10-API- ɥ.1; 38.019-Ⱥɋ ɥ. 14 ɩɪɨɟɤɬɧɨɝɨ 

ɢɧɫɬɢɬɭɬɚ «ɉɪɨɦɫɬɪɨɣɩɪɨɟɤɬ», ɝ. Ʌɟɧɢɧɝɪɚɞ.; 

4. ɱɟɪɬɟɠ ɩɪɨɟɤɬɚ 38.012-ȺɊ- ɥ. 1 ɇɨɪɢɥɶɫɤɨɝɨ ɨɬɞɟɥɚ ɢɧɫɬɢɬɭɬɚ 

«Ƚɢɩɪɨɧɢɤɟɥɶ».; 

5. ɨɬɞɟɥɶɧɵɟ ɱɟɪɬɟɠɢ ɩɪɨɟɤɬɚ ɈȺɈ «ɑɗɁ» ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɫɢɫɬɟɦɵ 

ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ ɧɚ ɡɞɚɧɢɟ ɐȻɄ ɇɆɁ. 

ȼɜɢɞɭ ɧɟ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɇȼɎ 

ɧɚ ɡɞɚɧɢɢ ȺȻɄ «ɘɠɧɵɣ» ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɨɩɪɟɞɟɥɟɧɵ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɭɫɬɪɨɣɫɬɜɚ ɇȼɎ ɧɚ ɡɞɚɧɢɟ ɐȻɄ (ɩɪɢɦɟɧɢɬɟɥɶɧɨ). 

Ɉɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɇȼɎ 

ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 31937-2011 «Ɂɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ». 

ɉɪɚɜɢɥɚ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ». 

Кɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ 

ɮɚɫɚɞɚ ɫɨɝɥɚɫɧɨ ɚɥɶɛɨɦɭ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ «ɋɢɫɬɟɦɚ ɧɚɜɟɫɧɨɝɨ 
ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ «ɎАɋɌ-ɑ», (ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭ - Аɥɶ6ɨɦ, ɇȼɎ): 

ɇȼɎ «ɎȺɋɌ-ɑ» ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɢɡ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɤɪɨɧɲɬɟɣɧɚɯ, ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ 

ɫɬɟɧɨɜɨɦ ɨɝɪɚɠɞɟɧɢɢ ɡɞɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɚɧɤɟɪɧɵɯ ɤɪɟɩɢɬɟɥɟɣ. Ⱦɥɢɧɚ 

ɤɪɟɩɢɬɟɥɟɣ ɜɵɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɬɟɪɢɚɥɚ ɫɬɟɧɵ. ɂɫɩɨɥɶɡɭɸɬɫɹ ɬɪɢ 



18 

ɨɫɧɨɜɧɵɯ ɬɢɩɨɪɚɡɦɟɪɚ ɚɧɤɟɪɧɵɯ ɤɪɟɩɢɬɟɥɟɣ -10x100; 10x200; 10ɯ250ɦɦ. Ⱦɥɹ 

ɭɫɬɪɚɧɟɧɢɹ ɦɨɫɬɢɤɚ ɯɨɥɨɞɚ ɩɨɞ ɤɪɨɧɲɬɟɣɧɵ ɢ ɚɧɤɟɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɩɚɪɨɧɢɬɨɜɵɟ ɩɪɨɤɥɚɞɤɢ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɤɪɨɧɲɬɟɣɧɨɜ ɛɟɡ 

ɤɨɦɩɥɟɤɬɚ ɩɚɪɨɧɢɬɨɜɵɯ ɩɪɨɤɥɚɞɨɤ. 

Ɏɚɫɚɞɧɵɟ ɩɚɧɟɥɢ ɡɚɤɪɟɩɥɹɸɬɫɹ ɧɚ ɤɚɪɤɚɫɟ ɤɥɹɦɦɟɪɚɦɢ ɢ ɫɚɦɨɪɟɡɚɦɢ. 

ɉɪɨɟɤɬɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɭɡɥɨɜ ɤɪɟɩɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 

ɧɚɜɟɫɧɨɝɨ ɮɚɫɚɞɚ ɜ ɤɚɪɧɢɡɧɨɣ (ɩɚɪɚɩɟɬɧɨɣ) ɢ ɰɨɤɨɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɧɚɥɢɱɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɡɚɡɨɪɚ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɪɢɬɨɤɚ 

ɢ ɭɥɭɱɲɟɧɢɹ ɰɢɪɤɭɥɹɰɢɢ ɜɨɡɞɭɯɚ ɦɟɠɞɭ ɧɚɪɭɠɧɨɣ ɫɬɟɧɨɣ ɢ ɧɚɜɟɫɧɨɣ 

ɫɢɫɬɟɦɨɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɛɫɥɟɞɨɜɚɧɢɹ: 

Ɉɛɫɥɟɞɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ ɦɟɫɬɚɯ ɫɜɨɛɨɞɧɨɝɨ ɞɨɫɬɭɩɚ ɤ 

ɤɨɧɫɬɪɭɤɰɢɹɦ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ. 

ȼ ɯɨɞɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɟɮɟɤɬɵ ɢ ɩɨɜɪɟɠɞɟɧɢɹ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ: 

Ʉɪɨɧɲɬɟɣɧɵ ɇɄ1: 

1. ɧɟɪɚɜɧɨɦɟɪɧɚɹ ɤɨɪɪɨɡɢɹ ɤɪɨɧɲɬɟɣɧɨɜ, ɩɪɨɬɢɜɨɤɨɪɪɨɡɢɨɧɧɨɟ 

ɩɨɤɪɵɬɢɟ ɪɚɡɪɭɲɟɧɨ, ɤɨɪɪɨɡɢɨɧɧɵɣ ɢɡɧɨɫ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 3-ɞɨ 15%; 

2. ɤɪɟɩɥɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɩɪɨɮɢɥɟɣ ɇɄ4 ɤ ɤɪɨɧɲɬɟɣɧɚɦ  

ɧɚ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɜɵɩɨɥɧɟɧɨ ɨɞɧɢɦ ɫɚɦɨɪɟɡɨɦ; 

3. ɨɬɫɭɬɫɬɜɭɸɬ ɩɪɨɤɥɚɞɤɢ ɦɟɠɞɭ ɫɬɟɧɨɣ ɢ ɤɪɨɧɲɬɟɣɧɚɦɢ. 

ɇɟɫɭɳɢɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɪɨɮɢɥɢ ɇɄ5, ɇɄ4, ɇɄɁ, 

ɇɄ2: 

1. ɪɚɡɪɭɲɟɧɨ ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɟ ɩɨɤɪɵɬɢɟ ɧɚ ɨɬɤɪɵɬɵɯ ɩɨɜɟɪɯɧɨɫɬɹɯ 

ɩɪɨɮɢɥɟɣ, ɤɨɪɪɨɡɢɹ ɷɥɟɦɟɧɬɨɜ ɧɟɪɚɜɧɨɦɟɪɧɚɹ, ɤɨɪɪɨɡɢɨɧɧɵɣ ɢɡɧɨɫ  
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ɨɬ 10 - 40%; 

2. ɜ ɦɟɫɬɚɯ ɫɬɵɤɨɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɲɥɹɩɧɵɯ ɩɪɨɮɢɥɟɣ ɇɄ2 ɢ  

Z-ɨɛɪɚɡɧɵɯ ɇɄɁ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɫ ɮɚɫɚɞɧɵɦɢ ɩɥɢɬɚɦɢ ɷɥɟɦɟɧɬɵ ɩɨɞɜɟɪɠɟɧɵ 

ɨɛɳɟɣ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɤɨɪɪɨɡɢɢ ɞɨ 20%, ɧɚ ɨɬɤɪɵɬɵɯ ɭɱɚɫɬɤɚɯ ɨɤɪɚɫɨɱɧɵɣ 

ɫɥɨɣ ɨɬɫɭɬɫɬɜɭɟɬ; 

3. ɜɫɟ ɫɚɦɨɪɟɡɵ, ɡɧɚɱɢɬɟɥɶɧɨ ɤɨɪɪɨɡɢɪɨɜɚɧɵ (ɭɦɟɧɶɲɟɧɢɟ ɩɥɨɳɚɞɢ 

ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɨ 30%). 

Ɏɚɫɚɞɧɵɟ ɩɥɢɬɵ:  

1. ɨɬɫɭɬɫɬɜɭɟɬ ɭɩɥɨɬɧɢɬɟɥɶɧɚɹ ɥɟɧɬɚ ɦɟɠɞɭ ɮɚɫɚɞɧɵɦɢ ɩɥɢɬɚɦɢ  

ɢ ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɩɪɨɮɢɥɹɦɢ; 

2. ɜɫɟ ɫɚɦɨɪɟɡɵ ɡɚɤɪɟɩɥɹɸɳɢɟ ɩɥɢɬɵ ɤɚɪɤɚɫɭ ɩɨɞɜɟɪɠɟɧɵ 

ɢɧɬɟɧɫɢɜɧɨɣ ɤɨɪɪɨɡɢɢ; 

3. ɨɬɫɭɬɫɬɜɭɸɬ ɜɨɞɨɨɬɥɢɜ ɧɚ ɨɤɧɟ ɧɚ 5 ɷɬɚɠɟ; 

4. ɱɚɫɬɢɱɧɨ ɨɬɫɭɬɫɬɜɭɟɬ ɨɬɥɢɜ ɧɚ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ  

ɧɚ ɨɬɦɟɬɤɟ +3,950 ɜ ɨɫɹɯ Ⱥ-ȼ/10; Ʉ/9-8; Ʉ/5-4. 

ȼ ɤɚɪɧɢɡɧɨɣ ɢ ɰɨɤɨɥɶɧɨɣ ɱɚɫɬɹɯ ɡɞɚɧɢɹ ɧɟ ɜɵɩɨɥɧɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 

ɡɚɡɨɪɵ, ɭɥɭɱɲɚɸɳɢɟ ɰɢɪɤɭɥɹɰɢɸ ɜɨɡɞɭɯɚ. 

ɍɫɬɚɧɨɜɤɚ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɥɢɬ ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ ɇȼɎ ɧɟ ɜɵɩɨɥɧɟɧɚ. 

ɇɚɜɟɫɧɨɣ ɜɟɧɬɢɥɢɪɭɟɦɵɣ ɮɚɫɚɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɧɨ-

ɞɟɤɨɪɚɬɢɜɧɨɣ ɨɬɞɟɥɤɢ ɡɞɚɧɢɹ. 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: 

1. ɉɨ ɩɪɨɱɧɨɫɬɢ; 

2. ɉɨ ɮɢɡɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ; 

3. ɉɨ ɞɪɭɝɢɦ ɫɜɨɣɫɬɜɚɦ (ɤɪɢɬɟɪɢɢ, ɧɟ ɜɯɨɞɹɳɢɟ ɜ ɩɟɪɜɭɸ  
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ɢ ɜɬɨɪɭɸ ɝɪɭɩɩɵ). 

Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɜɟɫɧɨɣ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɟɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɧɚ ɜɟɫɶ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɩɪɹɦɭɸ  

ɡɚɜɢɫɢɬ ɨɬ: 

1. ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɟɩɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ; 

2. ɫɩɨɫɨɛ ɤɪɟɩɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ (ɤɪɨɧɲɬɟɣɧɵ, 

ɧɚɩɪɚɜɥɹɸɳɢɟ); 

3. ɩɪɢɦɟɧɹɟɦɵɟ ɦɚɬɟɪɢɚɥɵ ɤɚɤ ɞɥɹ ɩɨɞɨɛɥɢɰɨɜɨɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, 

ɬɚɤ ɢ ɡɚɳɢɬɧɨɝɨ ɷɤɪɚɧɚ; 

4. ɪɚɡɦɟɪ ɪɭɫɬɚ; 

5. ɨɩɪɟɞɟɥɟɧɢɟ ɜɢɞɚ ɢ ɡɧɚɱɟɧɢɣ ɧɚɝɪɭɡɨɤ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɞɟɣɫɬɜɨɜɚɬɶ 

ɜɨ ɜɪɟɦɹ ɦɨɧɬɚɠɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

6. ɜɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɫɯɟɦ ɤɚɠɞɨɝɨ ɢɡ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɟɚɥɶɧɵɦ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ; 

7. ɧɚɞɟɠɧɨɫɬɶ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɇɎɋ ɢ ɢɯ ɭɡɥɨɜ ɤɪɟɩɥɟɧɢɹ, 

ɤɨɬɨɪɵɟ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɹɬ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɢ ɤɨɪɪɟɤɬɧɨɝɨ ɪɚɫɱɟɬɚ 

ɤɚɠɞɨɝɨ ɢɡ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɜɤɥɸɱɚɹ ɭɡɥɵ ɫɨɩɪɹɠɟɧɢɣ ɧɟɫɭɳɢɯ 

ɷɥɟɦɟɧɬɨɜ. 

ɇɚ ɨɫɧɨɜɟ ɷɬɨɝɨ ɫɞɟɥɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. 

ȼɵɜɨɞɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɛɫɥɟɞɨɜɚɧɢɹ: 

1. Ɇɨɧɬɚɠ ɫɢɫɬɟɦɵ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ ɡɞɚɧɢɹ ȺȻɄ 

«ɘɠɧɵɣ» ɜɵɩɨɥɧɟɧ ɫ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɞɟɮɟɤɬɚɦɢ, ɫɧɢɠɚɸɳɢɦɢ ɧɟɫɭɳɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ. 

2. ɇɟɫɭɳɢɟ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ 

ɜɵɩɨɥɧɟɧɵ ɢɡ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɨɛɵɤɧɨɜɟɧɧɨɝɨ ɤɚɱɟɫɬɜɚ, ɫ 
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ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɵɦ ɥɚɤɨɤɪɚɫɨɱɧɵɦ ɩɨɤɪɵɬɢɟɦ. Ⱦɚɧɧɚɹ ɫɬɚɥɶ ɜ ɚɝɪɟɫɫɢɜɧɵɯ 

ɫɪɟɞɚɯ ɩɨɞɜɟɪɠɟɧɚ ɢɧɬɟɧɫɢɜɧɵɦ ɤɨɪɪɨɡɢɨɧɧɵɦ ɩɪɨɰɟɫɫɚɦ: ɜ 

ɫɪɟɞɧɟɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ (ɜɨɡɞɭɲɧɚɹ ɫɪɟɞɚ ɫ ɩɚɪɚɦɢ ɜɨɞɵ ɢ ɫɨɟɞɢɧɟɧɢɹɦɢ 

ɨɤɢɫɢ ɫɟɪɵ ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ) ɢɦɟɟɬ ɦɟɫɬɨ ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɨɛɪɚɡɨɜɚɧɢɟ ɧɚ 

ɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɚɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɨɧɞɟɧɫɚɬɚ, ɫɩɨɫɨɛɫɬɜɭɸɳɟɝɨ 

ɢɧɬɟɧɫɢɜɧɨɦɭ ɪɚɡɜɢɬɢɸ ɤɨɪɪɨɡɢɢ. 

Ʉɨɪɪɨɡɢɹ ɜɨɡɧɢɤɚɟɬ ɢ ɪɚɡɜɢɜɚɟɬɫɹ ɤɚɤ ɜ ɦɟɫɬɚɯ ɩɨɜɪɟɠɞɟɧɢɣ 

ɚɧɬɢɤɨɪɪɨɡɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ (ɜ ɦɟɫɬɚɯ ɩɨɞɪɟɡɤɢ ɫɬɚɥɢ ɢ ɤɪɟɩɥɟɧɢɹ 

ɫɚɦɨɪɟɡɨɜ), ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɰɚɪɚɩɢɧ, ɨɬɫɥɨɟɧɢɣ ɥɚɤɨɤɪɚɫɨɱɧɨɝɨ 

ɩɨɤɪɵɬɢɹ), ɬɚɤ ɢ ɧɚ ɭɱɚɫɬɤɚɯ ɫ ɜɢɡɭɚɥɶɧɨ ɧɟɩɨɜɪɟɠɞɟɧɧɵɦ ɡɚɳɢɬɧɵɦ 

ɩɨɤɪɵɬɢɟɦ. 

ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɵ ɢɡɦɟɧɟɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫ 

ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. 

Ɍɚɛɥɢɰɚ 2. Ʉɨɪɪɨɡɢɨɧɧɵɟ ɢɡɦɟɧɟɧɢɹ, ɩɪɨɲɟɞɲɢɟ ɜ ɩɟɪɢɨɞ 2012-2019ɝɝ. 

Ɂɚ 7 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɜɟɫɧɨɝɨ ɮɚɫɚɞɚ, ɤɨɪɪɨɡɢɨɧɧɵɣ ɢɡɧɨɫ ɫɨɫɬɚɜɢɥ 

(ɜ ɦɟɫɬɚɯ ɨɛɫɥɟɞɨɜɚɧɢɹ): 

1. ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ-ɷɥɟɦɟɧɬɨɜ – ɨɬ 10 ɞɨ 40%; 

№ 
ɩ/ɩ 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ 
ɷɥɟɦɟɧɬ 

Ɍɨɥɳɢɧɚ ɦɟɬɚɥɥɚ ɜ 2012ɝ. 
(ɧɟɩɨɜɪɟɠɞɟɧɧɨɝɨ 

ɤɨɪɪɨɡɢɟɣ) 

Ɍɨɥɳɢɧɚ 
ɦɟɬɚɥɥɚ  
ɜ 2019ɝ. 

ɉɪɢɦɟɱɚɧɢɟ 

1 2 3 4 5 

1 
ɋɬɚɥɶɧɵɟ ɥɢɫɬɵ 

ɇɄ1 
2 1,8  

2 
ɋɬɚɥɶɧɵɟ ɥɢɫɬɵ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 

ɤɚɪɤɚɫɚ 
1,6 1,1-1,6  

3 
ɋɬɚɥɶɧɵɟ ɥɢɫɬɵ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ 

ɤɚɪɤɚɫɚ 
1,4 0,8-1,4  
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2. ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɫɚɦɨɪɟɡɨɜ) ɞɨ 30%; 

3. ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɨɛɫɥɟɞɨɜɚɧɢɣ ɜɵɹɜɥɟɧɵ ɞɟɮɟɤɬɵ ɢ ɩɨɜɪɟɠɞɟɧɢɹ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ; 

4. ȼ ɰɟɥɨɦ, ɫɨɫɬɨɹɧɢɟ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ ɡɞɚɧɢɹ 
ɦɨɠɧɨ ɨɰɟɧɢɬɶ, ɤɚɤ «ɧɟɞɨɩɭɫɬɢɦɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ»: ɤɚɬɟɝɨɪɢɹ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ 
ɜ ɰɟɥɨɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹɫɹ ɫɧɢɠɟɧɢɟɦ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɭɳɟɫɬɜɭɟɬ ɨɩɚɫɧɨɫɬɶ ɞɥɹ 
ɩɪɟɛɵɜɚɧɢɹ ɥɸɞɟɣ ɢ ɫɨɯɪɚɧɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɞɟɧɢɟ 
ɫɬɪɚɯɨɜɨɱɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɭɫɢɥɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ). 

Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ 
ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

ɉɪɢɦɟɧɹɸɬɫɹ ɤɨɧɫɬɪɭɤɰɢɢ: ɤɪɨɧɲɬɟɣɧɵ - ɇɄ1, ɇɟɫɭɳɢɟ ɜɟɪɬɢɤɚɥɶɧɵɟ 

ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɪɨɮɢɥɢ - ɇɄ5, ɇɄ4, ɇɄɁ, ɇɄ2 ɢ ɮɚɫɚɞɧɵɟ ɩɥɢɬɵ. 

Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɟɫɭɳɢɯ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ ɇȼɎ  

«ɎȺɋɌ-ɑ»: ɫɬɚɥɶ ɨɰɢɧɤɨɜɚɧɧɚɹ, ɫɬɚɥɶ ɧɟɪɠɚɜɟɸɳɚɹ, ɞɸɪɚɥɸɦɢɧɢɟɜɵɣ 

ɥɢɫɬ. Ʉɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ ɫɬɚɥɢ ɫ ɨɰɢɧɤɨɜɚɧɧɵɦ 

ɩɨɤɪɵɬɢɟɦ. [1] 

1.3. ȼɵɜɨɞɵ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɸɬ ɩɪɨɛɥɟɦɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɬɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɜ ɋɄɍ: ɞɟɮɟɤɬɵ, ɚ ɬɚɤɠɟ 

ɤɨɪɪɨɡɢɹ ɷɥɟɦɟɧɬɨɜ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɫɬɟɩɟɧɶ 

ɜɥɢɹɧɢɹ ɢ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɢɫɬɟɦɵ (ɪɢɫɭɧɨɤ 4). 
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Ɋɢɫɭɧɨɤ 4. ɗɥɟɦɟɧɬɵ ɫɬɚɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɵ 

Ɍɚɤ ɤɚɤ ɚɥɸɦɢɧɢɟɜɵɟ ɫɩɥɚɜɵ ɛɨɥɟɟ ɫɬɨɣɤɢɟ ɤ ɧɢɡɤɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦ ɢ 

ɛɨɥɟɟ ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɢɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɜɵɩɨɥɧɢɦ 

ɞɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ 

ɫɩɥɚɜɨɜ. 

ɇɚ ɨɫɧɨɜɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɞɟɥɚɟɦ ɜɵɜɨɞɵ ɨ ɩɪɢɦɟɧɟɧɢɢ ɧɚɜɟɫɧɵɯ 

ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɜ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 

Ɉɛɴɟɤɬɨɦ ɱɢɫɥɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɭɞɟɬ ɤɪɨɧɲɬɟɣɧ ɢ ɩɪɨɮɢɥɶ ɢɡ 

ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ. Ʉɪɨɧɲɬɟɣɧ ɢ ɩɪɨɮɢɥɶ ɛɭɞɟɬ ɧɚɬɭɪɧɨ ɢɫɩɵɬɚɧ, ɧɚ 

ɨɫɧɨɜɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢɫɩɵɬɚɧɢɹ, ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ 

ɤɚɪɤɚɫɚ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ. Ɋɚɫɱɟɬ ɛɭɞɟɬ ɜɟɫɬɢɫɶ ɧɚ 

ɩɪɟɢɦɭɳɟɫɬɜɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɨɝɨ ɤɚɪɤɚɫɚ ɜ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ 

ɬɟɯɧɨɝɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɤɪɚɣɧɟɝɨ ɫɟɜɟɪɚ. 
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Ƚɥɚɜɚ 2. ɂɫɫɥɟɞɨɜɚɧɢɟ ɇȾɋ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɇɎɋ ɫ ɭɱɟɬɨɦ ɜɥɢɹɧɢɹ 

ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɜɥɢɹɧɢɹ ɤɨɪɪɨɡɢɢ ɧɚ ɢɯ ɧɟɫɭɳɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ 

2.1. ɑɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɧɚ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɇɎɋ 

 

Ɇɟɬɨɞ ɪɟɲɟɧɢɹ: ɦɟɬɨɞ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 

ɤɨɦɩɥɟɤɫɟ ANSYS. 

1. ɋɨɡɞɚɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɦɨɞɟɥɢ; 

2. ɉɨɫɬɪɨɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɫɟɬɤɢ; 

3. Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ ɇɎɋ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ, ɝɪɚɧɢɱɧɵɟ ɢ ɧɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ 

ɡɚɞɚɱɢ, ɜɵɛɪɚɬɶ ɦɟɬɨɞ ɪɚɫɱɟɬɚ, ɧɚɫɬɪɨɢɬɶ ɪɟɲɚɬɟɥɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɪɢɧɹɬɨɣ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɢ ɡɚɞɚɬɶ ɬɪɟɛɭɟɦɭɸ ɬɨɱɧɨɫɬɶ 

ɪɚɫɱɟɬɚ; 

4. Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢɦɟɧɟɧɢɹ ɇɎɋ ɩɪɢ ɧɢɡɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪɚɯ. 

Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ: 

1. Ʉɪɨɧɲɬɟɣɧ ɇɄ55-ɐ2Ɋ; 

2. ɉɪɨɮɢɥɶ Ƚ-ɨɛɪɚɡɧɵɣ, ɇɄ-16Ⱥ ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ; 

3. Ɂɚɤɥɟɩɤɚ Ʉ 10.ɇ. 
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Ɋɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɞɥɹ  

ɝ. ɇɨɪɢɥɶɫɤ. 

ɋɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɡɚɳɢɳɟɧɵ ɨɬ ɫɭɬɨɱɧɵɯ ɢ 

ɫɟɡɨɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ; 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɨɪɦɚɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 

ɬɟɩɥɨɟ ɢ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɩɪɢɦɟɧɹɸɬɫɹ ɮɨɪɦɭɥɵ (1) ɢ (2): ∆𝑡௪ = 𝑡௪ − 𝑡0௖,                                                                                              (1) ∆𝑡௖ = 𝑡௖ − 𝑡0௪                                                                                                (2) 

ɝɞɟ 𝑡௪ , 𝑡௖  – ɧɨɪɦɚɬɢɜɧɵɟ ɡɧɚɱɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɢɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨ 

ɫɟɱɟɧɢɢ ɷɥɟɦɟɧɬɚ ɜ ɬɟɩɥɨɟ ɢ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ; 𝑡0௖ , 𝑡0௪ – ɧɚɱɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɩɥɨɟ ɢ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ. 

ɉɪɢɧɢɦɚɟɦ ɪɚɫɱɟɬ ɞɥɹ ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɡɞɚɧɢɣ, ɮɨɪɦɭɥɵ 3,4. 𝑡௪ = 𝑡𝑒௪                                                                                                         (3) 𝑡с = 𝑡𝑒с                                                                                                            (4) 𝑡𝑒௪ = 𝑡௠௔௫ − Ͳ.ͷ𝐴𝑉𝐼𝐼 = ͵Ͳ − Ͳ.ͷ ∙ ͻ.͵ = ʹͷ.͵ͷ℃;  𝑡𝑒௖ = 𝑡௠𝑖௡ + Ͳ.ͷ𝐴𝐼 = −ͷͲ + Ͳ.ͷ ∙ ͺ = −Ͷ͸℃;  𝑡0௪ = Ͳ.ͺ𝑡𝑉𝐼𝐼 + Ͳ.ʹ𝑡𝐼 = Ͳ.ͺ ∙ ͳ͵.͹ + Ͳ.ʹ ∙ ሺ−ʹͺ.ͳሻ = ͷ.͵Ͷ℃; 𝑡0௖ = Ͳ.ʹ𝑡𝑉𝐼𝐼 + Ͳ.ͺ𝑡𝐼 = Ͳ.ʹ ∙ ͳ͵.͹ + Ͳ.ͺ ∙ ሺ−ʹͺ.ͳሻ = −ͳͻ.͹Ͷ℃; 

ɉɨɞɫɬɚɜɥɹɟɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ 1 ɢ 2. ∆𝑡௪ = ͷ͵,͸ʹ℃, ∆𝑡௖ = −͸ͳ,͸℃. 

ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ ɚɥɸɦɢɧɢɟɜɵɟ ɫɩɥɚɜɵ ɢɦɟɸɬ ɫɜɨɣɫɬɜɨ ɩɨɜɵɲɚɬɶ 

ɩɪɟɞɟɥ ɫɜɨɣ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɧɢɯ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɞɨ  

ɦɢɧɭɫ 270℃. 
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ɉɪɢɧɢɦɚɟɦ ɞɥɹ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ANSYS ɬɟɦɩɟɪɚɬɭɪɭ 

ɦɢɧɭɫ ͸ͳ,͸℃. ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ. 

ɉɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ ɩɨɞɫɢɫɬɟɦɵ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ 

(ɪɢɫɭɧɨɤ 5) ɢ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɞɚɧɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɜ ɉɄ «ANSYS». 

Ɋɢɫɭɧɨɤ 5. Ɇɨɞɟɥɶ ɧɚɜɟɫɧɨɣ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ 

ɉɨɞɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɤɪɨɧɲɬɟɣɧɨɜ, ɤ ɤɨɬɨɪɵɦ ɤɪɟɩɢɬɫɹ 

ɚɥɸɦɢɧɢɟɜɚɹ Ƚ-ɨɛɪɚɡɧɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɧɚɩɪɚɜɥɹɸɳɚɹ, ɜɫɟ ɷɥɟɦɟɧɬɵ ɦɟɠɞɭ 

ɫɨɛɨɣ ɤɪɟɩɹɬɫɹ ɧɚ ɡɚɤɥɟɩɤɚɯ. Ʉɪɨɧɲɬɟɣɧɵ ɤ ɫɬɟɧɟ ɤɪɟɩɹɬɫɹ ɧɚ ɚɧɤɟɪɵ ɱɟɪɟɡ 

ɩɚɪɨɧɢɬɨɜɭɸ ɩɪɨɤɥɚɞɤɭ, ɡɚɬɟɦ ɭɤɥɚɞɵɜɚɟɬɫɹ ɫɥɨɣ ɭɬɟɩɥɢɬɟɥɹ, ɤɨɬɨɪɵɣ 

ɤɪɟɩɢɬɫɹ ɬɚɪɟɥɶɱɚɬɵɦɢ ɞɸɛɟɥɶ, ɩɨɫɥɟ ɱɟɝɨ ɫɨɛɢɪɚɸɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ, 

ɜɟɪɬɢɤɚɥɶɧɵɟ, ɭɝɥɨɜɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ, ɤ ɤɨɬɨɪɵɦ ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɧɚ 

ɡɚɤɥɟɩɤɢ ɤɪɟɩɹɬɫɹ ɮɚɫɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɨɛɥɢɰɨɜɨɱɧɵɟ ɤɚɫɫɟɬɵ. 

ȼɵɩɨɥɧɟɧɢɟ ɪɚɫɱɟɬɚ ɇɎɋ ɫ ɡɚɤɥɟɩɤɚɦɢ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɧɬɚɤɬɨɜ  

«No separation» ɜ ɦɟɫɬɚɯ ɤɪɟɩɥɟɧɢɹ ɡɚɤɥɟɩɨɤ. 

ȼɵɩɨɥɧɢɦ ɩɨɫɬɪɨɟɧɢɟ ɫɟɬɤɢ. 

Ɂɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɫɟɬɤɢ size – 50ɦɦ. 

Ⱦɚɧɧɚɹ ɫɟɬɤɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

 



27 

Ɋɢɫɭɧɨɤ 6. ɋɟɬɤɚ ɧɚ ɦɨɞɟɥɢ 

ɂɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɤɥɚɞɵɜɚɸɬɫɹ ɬɨɥɶɤɨ ɧɚ ɩɪɨɮɢɥɢ, ɩɨɬɨɦɭ 

ɤɚɤ ɧɚ ɤɪɨɧɲɬɟɣɧɵ (ɪɢɫɭɧɨɤ 7) ɩɨɫɥɟ ɢɯ ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɟɫɭɳɭɸ ɫɬɟɧɭ, 

ɭɤɥɚɞɵɜɚɟɬɫɹ ɫɥɨɣ ɭɬɟɩɥɢɬɟɥɹ. 

Ɂɚ ɨɫɧɨɜɭ ɜɡɹɬɵ ɚɥɸɦɢɧɢɟɜɵɟ ɫɩɥɚɜɵ ɦɚɪɤɢ ȺȾ0, ȺȾ31, ɩɪɟɞɟɥ 

ɩɪɨɱɧɨɫɬɢ ɞɚɧɧɵɯ ɫɩɥɚɜɨɜ 80 ɢ 250Ɇɩɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɍɫɬɚɜɢɦ ɩɚɪɚɦɟɬɪɵ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɧɧɵɟ ɨɬɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 7. 

Ɋɢɫɭɧɨɤ 7. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
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Ɋɚɫɫɱɢɬɚɥɢ ɤɨɧɜɟɤɰɢɸ ɢ ɩɪɢɦɟɧɢɥɢ ɟɟ ɤ ɞɚɧɧɨɣ ɦɨɞɟɥɢ, ɞɚɧɧɵɟ 

ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 8. 

Ɋɢɫɭɧɨɤ 8. ɉɪɢɦɟɧɟɧɢɟ ɤɨɧɜɟɤɰɢɢ 

Ɍɚɤɠɟ ɩɪɢɦɟɧɹɟɦ ɡɧɚɱɟɧɢɹ ɢɡɥɭɱɟɧɢɹ, ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 9. 

Ɋɢɫɭɧɨɤ 9. ɉɪɢɦɟɧɟɧɢɟ ɢɡɥɭɱɟɧɢɹ 
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 ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɪɚɫɱɟɬɟ ɜ ɦɨɞɭɥɟ Transient Thermal 

ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 10-13. 

 Ɋɢɫɭɧɨɤ 10. Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɦɢɧɭɫ ͸ͳ,͸℃ ȺȾ0  

Ɋɢɫɭɧɨɤ 11. Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɦɢɧɭɫ ͸ͳ,͸℃ ȺȾ31 
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Ɋɢɫɭɧɨɤ 12. Ɉɛɳɢɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ȺȾ0 

Ɋɢɫɭɧɨɤ 13. Ɉɛɳɢɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ȺȾ31 
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ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɜ ɦɨɞɭɥɟ Static Structural. 

ȼɵɩɨɥɧɢɦ ɠɟɫɬɤɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɪɨɧɲɬɟɣɧɨɜ Fixed Supports (ɢɦɢɬɚɰɢɹ 

ɤɪɟɩɥɟɧɢɹ ɤɪɨɧɲɬɟɣɧɨɜ ɤ ɧɟɫɭɳɟɣ ɫɬɟɧɟ ɡɞɚɧɢɹ), ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 14. 

Ɋɢɫɭɧɨɤ 14 – Ɇɨɞɟɥɶ ɫ ɠɟɫɬɤɨ ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɤɪɨɧɲɬɟɣɧɚɦɢ 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 15-18: 

Ɋɢɫɭɧɨɤ 15. ɇɚɩɪɚɜɥɟɧɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ȺȾ0 
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Ɋɢɫɭɧɨɤ 16. ɇɚɩɪɚɜɥɟɧɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ȺȾ31 

Ɋɢɫɭɧɨɤ 17. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɨɫɧɨɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȺȾ0 

Ɋɢɫɭɧɨɤ 18. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɨɫɧɨɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȺȾ31 
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ȼɵɩɨɥɧɢɜ ɪɚɫɱɟɬ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɜɢɞɧɨ, ɱɬɨ ɩɟɪɟɦɟɳɟɧɢɹ 

ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ 0,0030374ɦɦ - ȺȾ0, 0,0054692ɦɦ – ȺȾ31, ɛɨɥɶɲɢɯ 

ɧɚɩɪɹɠɟɧɢɣ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ ɢ ɩɥɚɧɤɚɯ, ɡɚɤɥɟɩɤɚɯ ɧɟ ɜɨɡɧɢɤɚɟɬ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɥɟɦɟɧɬɵ ɮɚɫɚɞɚ 

ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɩɨɞɜɟɪɠɟɧɵ ɤɚɤɨɣ-ɥɢɛɨ ɞɟɮɨɪɦɚɰɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ  

ɦɢɧɭɫ 61.6℃. 

ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɱɚɫɬɢ ɩɨɞɫɢɫɬɟɦɵ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ 

ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ȺȾ0 ɢ ȺȾ31 ɩɪɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹ, ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɫɨɩɨɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫ ɧɚɬɭɪɧɵɦɢ ɢɫɩɵɬɚɧɢɹɦɢ. 

ɉɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ ɩɨɞɫɢɫɬɟɦɵ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ 

(ɪɢɫɭɧɨɤ 19). 

Ɋɢɫɭɧɨɤ 19 – Ɇɨɞɟɥɶ ɱɚɫɬɢ ɩɨɞɫɢɫɬɟɦɵ ɇȼɎ 

ɉɪɢɤɥɚɞɵɜɚɟɦ ɬɟɦɩɟɪɚɬɭɪɭ (ɪɢɫɭɧɨɤ 20). 
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Ɋɢɫɭɧɨɤ 20 - ɩɪɢɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɉɪɢɥɨɠɢɦ ɤɨɧɜɟɤɰɢɸ (ɪɢɫɭɧɨɤ 21). 

Ɋɢɫɭɧɨɤ 21 –ɩɪɢɦɟɧɟɧɢɟ ɤɨɧɜɟɤɰɢɢ 

ɉɪɢɤɥɚɞɵɜɚɟɦ ɢɡɥɭɱɟɧɢɹ (ɪɢɫɭɧɨɤ 22). 
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Ɋɢɫɭɧɨɤ 22 – ɩɪɢɦɟɧɟɧɢɟ ɢɡɥɭɱɟɧɢɹ 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɢ ɪɚɫɱɟɬɟ ɜ ɦɨɞɭɥɟ Transient Thermal 

ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 23-26. 

Ɋɢɫɭɧɨɤ 23. Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɦɢɧɭɫ ͸ͳ,͸℃ ȺȾ0 
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Ɋɢɫɭɧɨɤ 24. Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɦɢɧɭɫ ͸ͳ,͸℃ ȺȾ31 

Ɋɢɫɭɧɨɤ 25. Ɉɛɳɢɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ȺȾ0 
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Ɋɢɫɭɧɨɤ 26. Ɉɛɳɢɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ȺȾ31 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɦɨɞɭɥɟ Static Structural ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 

27-30: 

Ɋɢɫɭɧɨɤ 27. ɇɚɩɪɚɜɥɟɧɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ȺȾ0 

Ɋɢɫɭɧɨɤ 28. ɇɚɩɪɚɜɥɟɧɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ȺȾ31 
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Ɋɢɫɭɧɨɤ 29. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɨɫɧɨɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȺȾ0 

Ɋɢɫɭɧɨɤ 30. Ɇɚɤɫɢɦɚɥɶɧɨɟ ɨɫɧɨɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ȺȾ31 

ɉɟɪɟɦɟɳɟɧɢɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ 0,094714ɦɦ –ȺȾ0, 0,098803ɦɦ – ȺȾ31 

ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ ɢ ɩɥɚɧɤɚɯ, ɡɚɤɥɟɩɤɚɯ ɧɟ ɜɨɡɧɢɤɚɟɬ. 
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2.2. ɑɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹɧɢɹ ɚɛɪɚɡɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɇɎɋ 

 

Ⱦɨɥɝɨɜɟɱɧɨɫɬɶ ɢ ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɨɫɬɶ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ 

ɮɚɫɚɞɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɨɪɨɝɨ ɜɵɩɨɥɧɟɧɵ ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ȺȾ0 ɢ 

ȺȾ31 ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɮɚɫɚɞɨɜ ɢɡ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɪɨɜɨɞɢɥɢɫɶ ɧɚɬɭɪɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɤɨɪɪɨɡɢɨɧɧɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ 

ɩɨɞɤɨɧɫɬɪɭɤɰɢɣ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɨɜ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɤɨɦɩɚɧɢɟɣ 

ɈȺɈ «ȼɂɅɋ». ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 45 ɥɟɬ. Ȼɵɥɨ 

ɞɨɤɚɡɚɧɨ, ɱɬɨ ɚɥɸɦɢɧɢɟɜɵɟ ɫɩɥɚɜɵ ȺȾ0 ɢ ȺȾ31 ɦɨɝɭɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ 

ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɨɬ 50 ɞɨ 100 ɥɟɬ, ɤɨɝɞɚ ɤɚɤ ɫɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɧɟ ɛɨɥɟɟ 25 ɥɟɬ. 

Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɚɥɸɦɢɧɢɟɜɵɯ 

ɫɩɥɚɜɨɜ ȺȾ0 ɢ ȺȾ31 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3 ɩɨ ɋɉ 128.13330.2016, ɫɬɚɥɢ 

3ɋɉ ɜ ɬɚɛɥɢɰɟ 4. 

Ɍɚɛɥɢɰɚ 3 - Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ȺȾ0 ɢ ȺȾ31 

Ɇɚɪɤɚ 
ɫɩɥɚɜɚ 

Ɍɨɥɳɢɧɚ, 
ɦɦ 

Ɂɧɚɱɟɧɢɹ ɩɨ 
ȽɈɋɌ ɢ Ɍɍ 

Ɋɚɫɱɟɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 𝜎𝑢 Ɇɉɚ 𝜎0.2 Ɇɉɚ ܴ௬ Ɇɉɚ ܴ𝑠 Ɇɉɚ ܴ௕𝑝 Ɇɉɚ 

ȺȾ0 ɇ Ȼɨɥɟɟ 0,8 
ɞɨ 3,5 

145 40 90 54 145 

ȺȾ 31 Ɍ1 ȼɫɟ 
ɪɚɡɦɟɪɵ 

245 195 153 90 240 
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Ɍɚɛɥɢɰɚ 4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ 3ɋɉ.  

ɋɨɪɬɚɦɟɧɬ 𝜎в 𝜎Т 𝛿5 𝜓 KCU 

- Ɇɉɚ Ɇɉɚ % % ɤȾɀ/м2 

Ɍɪɭɛɵ, ȽɈɋɌ 8696-74 372 245 23   

Ɍɪɭɛɵ, ȽɈɋɌ 10705-80 372 225 22   

ɉɪɨɤɚɬ, ȽɈɋɌ 525-2005 370 - 490 205 - 255 23 - 26   

Ʌɢɫɬ, ȽɈɋɌ 14637-89 370 - 480 205 - 245 25   

Ⱥɪɦɚɬɭɪɚ, ȽɈɋɌ 5781-82 373 235  60  

Ʉɚɬɚɧɤɚ, ȽɈɋɌ 30136-95 40 - 540     

Ⱦɥɹ ɚɧɚɥɢɡɚ ɜɥɢɹɧɢɹ ɚɛɪɚɡɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɨɫɬɨɹɧɢɹ ɢ 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ 

ɩɨɞɫɢɫɬɟɦɵ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ, ɩɨɤɚɡɚɧɚ ɪɢɫɭɧɨɤ 31, ɞɥɹ 

ɪɚɫɱɟɬɚ ɞɚɧɧɨɣ ɩɨɞɫɢɫɬɟɦɵ ɜ ɉɄ «ANSYS». 

Ɉɫɧɨɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɨɤɚɡɵɜɚɟɬ ɤɪɨɧɲɬɟɣɧ 

ɤɪɟɩɥɟɧɢɹ ɮɚɫɚɞɚ ɧɚ ɫɬɟɧɭ, ɩɨɷɬɨɦɭ ɞɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɛɭɞɟɬ ɩɪɨɜɟɞɟɧ ɞɥɹ 

ɤɪɨɧɲɬɟɣɧɚ. 

ȼ ɯɨɞɟ ɪɚɫɱɟɬɚ ɜɵɩɨɥɧɟɧɨ ɫɪɚɜɧɟɧɢɟ ɫɬɚɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ (ɋɬɚɥɶ 3ɫɩ) 

ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ȺȾ0 ɢ ȺȾ31. 

Ɋɢɫɭɧɨɤ 31 — Ɉɛɳɢɣ ɜɢɞ ɤɨɧɫɬɪɭɤɰɢɢ 
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Ɋɢɫɭɧɨɤ 32 — ɉɪɢɥɨɠɟɧɧɵɣ ɧɚɝɪɭɡɤɢ 

Ɋɢɫɭɧɨɤ 33 — ɇɚɩɪɚɜɥɟɧɢɹ ɞɟɣɫɬɜɢɹ ɧɚɝɪɭɡɨɤ 
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Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɛɵɥɚ ɩɪɢɧɹɬɚ ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ 

ɜɟɬɪɚ ɞɥɹ ɝɨɪɨɞɚ ɇɨɪɢɥɶɫɤ 30 ɦ/ɫ. 

ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɮɨɪɦɭɥɨɣ: 𝐹 = Ͳ.͸ͳ ∙ 𝑉2/ܵ  

ɝɞɟ: 

F - ɫɢɥɚ ɜ ɇ; 

0,61–1/2 ɩɥɨɬɧɨɫɬɢ ɜɨɡɞɭɯɚ (ɜ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ); 

V - ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ ɦ/ɫ; 

S - ɉɥɨɳɚɞɶ ɩɥɢɬɤɢ. 𝐹 = Ͳ.͸ͳ ∙ ͵Ͳ2/ሺͲ.͸ ∙ Ͳ.͸ሻ = ͳͻ͹.͸ͶН. 

Ɋɚɫɩɪɟɞɟɥɹɟɦ ɫɢɥɭ ɦɟɠɞɭ ɞɜɭɦɹ ɨɩɨɪɚɦɢ, ɡɧɚɱɢɬ ɧɚ ɤɚɠɞɭɸ ɨɩɨɪɭ 

ɛɭɞɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɫɢɥɚ 98,82 ɇ. 

Ⱦɚɥɟɟ ɛɵɥ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɨɛɥɟɞɟɧɟɧɢɹ: 

ɂɡ ɨɛɳɟɞɨɫɬɭɩɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɟɬɢ ɢɧɬɟɪɧɟɬ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɢ 

ɩɪɢɦɟɧɟɧɵ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɨɛɥɟɞɟɧɟɧɢɸ ɩɨɫɬɪɨɟɤ ɜ ɝɨɪɨɞɟ 

ɇɨɪɢɥɶɫɤ. Ⱦɥɹ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ, ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɣ ɬɨɥɳɢɧɚ ɥɶɞɚ ɪɟɞɤɨ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 3 ɦɦ. 

ɉɥɨɬɧɨɫɬɶ ɥɶɞɚ ɫɨɫɬɚɜɥɹɟɬ 0,9167 ɝ/ɫɦ3. ɇɚ ɩɥɨɳɚɞɶ ɟɞɢɧɢɱɧɨɝɨ ɫɟɝɦɟɧɬɚ 

ɮɚɫɚɞɚ 600ɯ600 ɦɦ, ɜɨɡɞɟɣɫɬɜɢɟ ɫɨɫɬɚɜɥɹɟɬ 1ɤɝ. 

ɉɨ ɨɫɢ X (ɞɚɜɥɟɧɢɟ ɩɨ ɧɨɪɦɚɥɢ ɧɚ ɮɚɫɚɞ) ɞɟɣɫɬɜɭɟɬ ɫɢɥɚ ɞɚɜɥɟɧɢɹ 

ɜɟɬɪɚ. ɍɱɢɬɵɜɚɹ ɩɥɨɳɚɞɶ ɮɚɫɚɞɚ ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɢɥɭ ɜɟɬɪɚ ɞɥɹ ɇɨɪɢɥɶɫɤɚ 

30ɦ/ɫ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɫɢɥɚ 98,82 ɇ, ɭɱɢɬɵɜɚɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 

ɞɜɭɦɹ ɡɚɤɥɟɩɤɚɦɢ ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɜ ɤɚɠɞɨɣ ɢɡ ɧɢɯ ɪɚɜɧɚ 49,41 ɇ. 
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ɉɨ ɨɫɢ z (ȼɟɪɬɢɤɚɥɶɧɚɹ ɨɫɶ) ɞɟɣɫɬɜɭɟɬ ɫɢɥɚ ɨɬ ɮɚɫɚɞɚ 2,66ɤɝ ɧɚ 

ɤɪɨɧɲɬɟɣɧ, ɥɶɞɚ 0,5ɤɝ, ɨɬ ɤɚɪɤɚɫɚ ɫɬɚɥɶɧɨɝɨ 0,975ɤɝ, ɚɥɸɦɢɧɢɟɜɨɝɨ 0,34 ɤɝ, ɚ 

ɬɚɤɠɟ ɜɟɫ ɫɚɦɨɝɨ ɤɪɨɧɲɬɟɣɧɚ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜɵɛɪɚɧɚ ɦɢɧɭɫ ͷͷ℃ , ɦɚɤɫɢɦɚɥɶɧɨ 

ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɜ ɝ. ɇɨɪɢɥɶɫɤ. 

Ⱦɚɧɧɵɟ ɧɚɝɪɭɡɤɢ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 32, 33 

ȼɵɩɨɥɧɹɟɦ ɠɟɫɬɤɨɟ ɡɚɤɪɟɩɥɟɧɢɟ, ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 34 

 

Ɋɢɫɭɧɨɤ 34 — Ɂɚɞɟɥɤɚ (ɠɟɫɬɤɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤ ɫɬɟɧɟ ɡɞɚɧɢɹ) 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɧɨɜɨɦ ɫɬɚɥɶɧɨɦ ɤɪɨɧɲɬɟɣɧɟ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 
35 ɢ 36. 
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Ɋɢɫɭɧɨɤ 35 — ɇɚɩɪɹɠɟɧɢɹ 14,9Ɇɉɚ 

 

Ɋɢɫɭɧɨɤ 36 — ɉɟɪɟɦɟɳɟɧɢɹ 0,34899ɦɦ ɜ ɫɬɚɥɶɧɨɦ ɤɪɨɧɲɬɟɣɧɟ 
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ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɫɬɚɥɢ 3ɋɉ ɪɚɜɟɧ 245Ɇɉɚ, ɧɚɩɪɹɠɟɧɢɹ 15Ɇɉɚ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɜ 16 ɪɚɡ. Ɉɞɧɚɤɨ, ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ 

ɢɞɟɚɥɢɡɢɪɨɜɚɧɧɨɣ, ɜ ɧɟɣ ɧɟ ɭɱɬɟɧɚ ɤɨɪɪɨɡɢɹ, ɧɟɬɨɱɧɨɫɬɢ ɫɛɨɪɤɢ, 

ɩɨɜɪɟɠɞɟɧɢɹ ɩɪɢ ɦɨɧɬɚɠɟ. Ɍɚɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɨɧɲɬɟɣɧɚ ɬɚɤ ɠɟ 

ɨɛɭɫɥɨɜɥɟɧɵ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɦɢɧɢɦɢɡɚɰɢɢ ɩɟɪɟɦɟɳɟɧɢɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɟɦ ɤɨɪɪɨɡɢɢ ɧɚ 

ɞɚɧɧɵɣ ɤɪɨɧɲɬɟɣɧ. 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɛɵɥɚ ɭɦɟɧɶɲɟɧɚ 

ɬɨɥɳɢɧɚ ɞɨ 1,8 ɦɦ ɧɚ ɜɫɟɣ ɩɥɨɳɚɞɢ ɞɟɬɚɥɢ, ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 37, ɡɚɩɚɫ 

ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɚɜɢɥ 10 ɪɚɡ, ɨɞɧɚɤɨ ɩɟɪɟɦɟɳɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɥɢɫɶ. 

 

 

Ɋɢɫɭɧɨɤ 37 — Ɍɨɩɨɥɨɝɢɱɟɫɤɚɹ ɨɩɬɢɦɢɡɚɰɢɹ ɫɬɚɥɶɧɨɝɨ ɤɪɨɧɲɬɟɣɧɚ 

  



46 

Ɍɚɛɥɢɰɚ 5. Ʉɨɪɪɨɡɢɨɧɧɵɟ ɢɡɦɟɧɟɧɢɹ, ɩɪɨɲɟɞɲɢɟ ɜ ɩɟɪɢɨɞ 2012-2019ɝɝ.: 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 5 ɞɚɧɧɵɟ ɛɵɥɢ ɞɨɛɚɜɥɟɧɵ ɜ ɦɨɞɟɥɶ, ɩɨɫɥɟ 

ɱɟɝɨ ɛɵɥ ɩɪɨɜɟɞɟɧ ɩɪɨɱɧɨɫɬɧɨɣ ɪɚɫɱɟɬ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɧɨɜɨɦ ɫɬɚɥɶɧɨɦ ɤɪɨɧɲɬɟɣɧɟ ɩɨɤɚɡɚɧɵ ɧɚ 

ɪɢɫɭɧɤɚɯ 38-40. 

 

Ɋɢɫɭɧɨɤ 38 — ɋɬɚɥɶɧɚɹ ɞɟɬɚɥɶ ɱɟɪɟɡ 7 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 

№ ɩ/ɩ 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ 

ɷɥɟɦɟɧɬ 

Ɍɨɥɳɢɧɚ ɦɟɬɚɥɥɚ ɜ 2012ɝ. 
(ɧɟɩɨɜɪɟɠɞɟɧɧɨɝɨ 

ɤɨɪɪɨɡɢɟɣ) 

Ɍɨɥɳɢɧɚ 
ɦɟɬɚɥɥɚ  
ɜ 2019ɝ. 

ɉɪɢɦɟɱɚɧɢɟ 

1 2 3 4 5 

1 
ɋɬɚɥɶɧɵɟ ɥɢɫɬɵ 

ɇɄ1 
2 1,8  

5 
ɋɬɚɥɶɧɵɟ ɥɢɫɬɵ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ 

ɤɚɪɤɚɫɚ 
1,6 1,1-1,6  

 
ɋɬɚɥɶɧɵɟ ɥɢɫɬɵ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ 

ɤɚɪɤɚɫɚ 
1,4 0,8-1,4  
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Ɋɢɫɭɧɨɤ 39 — Ʉɨɧɬɚɤɬɧɚɹ ɤɨɪɪɨɡɢɹ ɫɬɚɥɶɧɨɣ ɞɟɬɚɥɢ ɜ ɦɟɫɬɟ ɤɪɟɩɥɟɧɢɹ 

 

Ɋɢɫɭɧɨɤ 40 — ɉɟɪɟɦɟɳɟɧɢɹ ɜ ɫɬɚɥɶɧɨɣ ɞɟɬɚɥɢ ɱɟɪɟɡ 7 ɥɟɬ 

ɇɚɩɪɹɠɟɧɢɟ ɜ ɫɬɚɥɶɧɨɦ ɤɪɨɧɲɬɟɣɧɟ ɩɨɫɥɟ ɜɧɟɫɟɧɢɹ ɜ ɦɨɞɟɥɶ ɤɨɪɪɨɡɢɢ 

ɡɚ 7 ɥɟɬ ɫɨɫɬɚɜɢɥɨ 286 Ɇɉɚ, ɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɤɨɧɫɬɪɭɤɰɢɹ ɪɚɡɪɭɲɢɬɫɹ. 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɚɥɸɦɢɧɢɟɜɵɣ ɫɩɥɚɜ ȺȾ0 ɢ ɫɪɚɜɧɢɦ ɫ ȺȾ 31. 
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Ɍɚɛɥɢɰɚ 6 - Ʉɨɧɬɚɤɬɧɚɹ ɤɨɪɪɨɡɢɹ ȺȾ0 ɢ ȺȾ31 

Ʉɨɧɬɚɤɬɢɪɭɸɳɢɣ 
ɦɚɬɟɪɢɚɥ 

Ɇɚɤɫ. ɝɥɭɛɢɧɚ ɜɧɟ 
ɤɨɧɬɚɤɬɚ ɦɦ ℎ௔ 

Ɇɚɤɫ. ɝɥɭɛɢɧɚ ɜ 
ɤɨɧɬɚɤɬɟ ɦɦ ℎ𝑘 

ℎ௔/ℎ𝑘 

13ɏ18ɇ10Ɍ  0,4 1,4 

Ɍɢɬɚɧ  0,32 1,1 

ȺȾ0  0,32 1,1 

ȺȾ31 0,29   

 

Ɋɢɫɭɧɨɤ 41 — ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
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ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ (ɪɢɫɭɧɨɤ 41) ɛɵɥɢ ɞɨɛɚɜɥɟɧɵ ɜ ɦɨɞɟɥɶ, 

ɤɨɪɪɨɡɢɹ (ɬɚɛɥɢɰɚ 6) ɛɵɥɚ ɞɨɛɚɜɥɟɧɚ ɜ ɫɚɦɵɟ ɧɚɝɪɭɠɟɧɧɵɟ ɦɟɫɬɚ ɞɟɬɚɥɢ. Ⱦɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɚɦɵɯ ɧɚɝɪɭɠɟɧɧɵɯ ɦɟɫɬ ɞɟɬɚɥɢ ɛɵɥ ɩɪɨɜɟɞɟɧ ɫɬɚɬɢɱɟɫɤɢɣ 

ɪɚɫɱɟɬ ɞɟɬɚɥɢ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɟɧɚ ɬɨɩɨɥɨɝɢɱɟɫɤɚɹ ɨɩɬɢɦɢɡɚɰɢɹ, ɞɥɹ 

ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɟɬɚɥɢ ɩɟɪɟɞ ɨɛɪɭɲɟɧɢɟɦ ɢɥɢ 

ɢɫɤɪɢɜɥɟɧɢɟɦ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɧɨɜɵɯ ɤɪɨɧɲɬɟɣɧɚɯ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ 

ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 42-45. 

 

Ɋɢɫɭɧɨɤ 42 — ɇɚɩɪɹɠɟɧɢɹ 46,17Ɇɉɚ ɜ ɞɟɬɚɥɢ ɢɡ ȺȾ0 



50 

 

 

Ɋɢɫɭɧɨɤ 43 — ɉɟɪɟɦɟɳɟɧɢɹ 0,326ɦɦ ɜ ɞɟɬɚɥɢ ɢɡ ȺȾ0 

 

Ɋɢɫɭɧɨɤ 44 — ɇɚɩɪɹɠɟɧɢɟ 30,375Ɇɉɚ ɜ ɞɟɬɚɥɢ ɢɡ ȺȾ31 
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Ɋɢɫɭɧɨɤ 45 —ɉɟɪɟɦɟɳɟɧɢɹ 0,6923ɦɦ ɜ ɞɟɬɚɥɢ ɢɡ ȺȾ31 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɛɵɥɚ ɭɦɟɧɶɲɟɧɚ 

ɬɨɥɳɢɧɚ ɞɨ 0,2ɦɦ, ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 46. 

 

Ɋɢɫɭɧɨɤ 46 — ɂɡɦɟɧɟɧɢɟ ɬɨɥɳɢɧɵ ɧɚ 0,2ɦɦ ɞɟɬɚɥɢ ɢɡ ɫɩɥɚɜɚ ȺȾ31 ɛɟɡ 

ɩɨɬɟɪɢ ɠёɫɬɤɨɫɬɢ, ɧɚɩɪɹɠɟɧɢɹ 42,484Ɇɉɚ 
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ɉɨɫɥɟ ɜɧɟɫɟɧɢɹ ɜ ɫɚɦɵɟ ɨɩɚɫɧɵɟ ɦɟɫɬɚ ɞɟɬɚɥɢ ɜɫɟɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɞɚɧɧɵɯ ɜ ɡɧɚɱɟɧɢɹɯ ɞɥɹ 7 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɡɧɚɱɟɧɢɹ (ɪɢɫɭɧɨɤ 47-50). 

 

Ɋɢɫɭɧɨɤ 47—ȺȾ0 ɩɨɫɥɟ 7 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɚɩɪɹɠɟɧɢɹ 62,224Ɇɉɚ 

 

Ɋɢɫɭɧɨɤ 48 —ɉɟɪɟɦɟɳɟɧɢɹ 2,83ɦɦ ɜ ɞɟɬɚɥɢ ɢɡ ȺȾ0 ɩɨɫɥɟ 7 ɥɟɬ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 



53 

 

Ɋɢɫɭɧɨɤ 49 — ȺȾ31 ɩɨɫɥɟ 7 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɚɩɪɹɠɟɧɢɹ 47,984Ɇɉɚ 

 

Ɋɢɫɭɧɨɤ 50 — ɉɟɪɟɦɟɳɟɧɢɹ 0,887ɦɦ ɜ ɞɟɬɚɥɢ ɢɡ ɫɩɥɚɜɚ ȺȾ31 ɱɟɪɟɡ 7 

ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ɋɚɫɱɟɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɥɚɜɚ ȺȾ0 ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤ ɜɚɠɧɨ 

ɩɪɢɦɟɧɹɬɶ ɤɚɱɟɫɬɜɟɧɧɵɟ ɦɟɬɢɡɵ ɫ ɧɚɞɟɠɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɫɨɡɞɚɧɢɹ 

ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɩɚɪɵ ɚɥɸɦɢɧɢɣ/ɫɬɚɥɶ. ɉɪɢ ɢɫɤɥɸɱɟɧɢɢ ɢɡ ɪɚɫɱɟɬɚ ɜɥɢɹɧɢɹ 

ɤɨɧɬɚɤɬɧɨɣ ɤɨɪɪɨɡɢɢ ɩɪɨɱɧɨɫɬɶ ɞɟɬɚɥɢ ɢɡ ɚɥɸɦɢɧɢɹ ȺȾ0 ɢɡɦɟɧɹɟɬɫɹ ɧɟ 
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ɛɨɥɟɟ ɱɟɦ ɧɚ 5% ɨɬ ɩɪɨɱɧɨɫɬɢ ɧɨɜɨɣ ɞɟɬɚɥɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɨɝɪɟɲɧɨɫɬɶɸ 

ɪɚɫɱɟɬɚ ɢ ɧɢɱɬɨɠɧɨ ɦɚɥɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɛɥɟɦɚɦɢ ɩɪɢ ɦɨɧɬɚɠɟ ɢ 

ɧɟɬɨɱɧɨɫɬɹɦɢ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ. Ɂɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɞɟɬɚɥɢ ɢɡ ȺȾ0 ɫɨɫɬɚɜɢɥ 

1,3 ɪɚɡɚ, ɨɞɧɚɤɨ ɷɬɨ ɧɟɩɪɢɟɦɥɟɦɵɣ ɡɚɩɚɫ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɟɬɚɥɶ ɬɪɟɛɭɟɬ ɭɜɟɥɢɱɟɧɢɹ ɬɨɥɳɢɧɵ ɦɢɧɢɦɭɦ ɜ 1,5 ɪɚɡɚ. 

Ⱦɟɬɚɥɶ, ɢɡɝɨɬɨɜɥɟɧɧɚɹ ɢɡ ɫɩɥɚɜɚ ȺȾ31 ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɜ 

8,3 ɪɚɡɚ ɜ ɫɨɫɬɨɹɧɢɢ ɧɨɜɨɣ ɢ 5,2 ɪɚɡɚ ɱɟɪɟɡ 7 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɞɧɚɤɨ ɫɬɨɢɬ 

ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɪɪɨɡɢɹ ɹɜɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɧɵɦ, ɢ 

ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɪɪɨɡɢɢ ɜ ɫɚɦɵɯ ɧɚɩɪɹɠɟɧɧɵɯ ɱɚɫɬɹɯ ɞɟɬɚɥɢ ɦɚɥɨɜɟɪɨɹɬɧɨ, ɚ 

ɤɨɧɬɚɤɬɧɭɸ ɤɨɪɪɨɡɢɸ ɦɨɠɧɨ ɢɡɛɟɠɚɬɶ ɢɫɩɨɥɶɡɭɸ ɤɚɱɟɫɬɜɟɧɧɵɟ ɦɟɬɢɡɵ. 

 

2.3. ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 2 

 

1. ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɧɚɜɟɫɧɨɣ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ ɢɡ 

ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ȺȾ0 ɢ ȺȾ31 ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɭ ɷɥɟɦɟɧɬɨɜ ɇɎɋ ɨɛɟɢɯ ɫɩɥɚɜɨɜ ɭɦɟɧɶɲɚɸɬɫɹ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɢ 

ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ. 

2. ȼɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɧɚ ɜɨɡɞɟɣɫɬɜɢɟ ɤɨɪɪɨɡɢɢ ɜ ɫɭɪɨɜɵɯ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɫɟɯ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɷɥɟɦɟɧɬ 

ɧɚɝɪɭɡɨɤ. 

Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɥɚɜɚ 

ȺȾ31 ɜ ɭɫɥɨɜɢɹɯ ɤɪɚɣɧɟɝɨ ɫɟɜɟɪɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɨɩɪɚɜɞɚɧɧɵɦ ɪɟɲɟɧɢɟɦ, 

ɤɚɤ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɪɪɨɡɢɢ, ɬɚɤ ɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɡɦɟɧɟɧɢɹ 

ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɚ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɦɨɪɨɡɨɜ. 
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Ƚɥɚɜɚ 3. Ɉɰɟɧɤɚ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ 

ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɇɎɋ ɫ ɭɱɟɬɨɦ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ 

 

3.1. Ɉɩɢɫɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɢɫɩɵɬɚɧɢɹ ɢ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ 

ɞɚɧɧɵɯ 

 

Ɇɟɬɨɞɢɤɚ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (ɢɫɩɵɬɚɧɢɹ) ɚɥɸɦɢɧɢɟɜɵɯ 

ɩɪɨɮɢɥɟɣ ɧɚ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ 

ɐɟɥɶ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (ɢɫɩɵɬɚɧɢɹ): 

Ɉɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɶ ɧɟɫɭɳɢɯ 

ɷɥɟɦɟɧɬɨɜ (ɩɪɨɮɢɥɟɣ) ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ Ʉɪɚɫɩɚɧ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ 

ɫɩɥɚɜɨɜ. 

Ɂɚɞɚɱɢ: 

- ɨɩɪɟɞɟɥɢɬɶ ɜɥɢɹɧɢɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚ ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɶ 

(ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ) ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɮɢɥɟɣ 

ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ; 

- ɫɨɩɨɫɬɚɜɢɬɶ ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɭɬɟɦ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ, ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

Ɇɟɫɬɨ ɢɫɩɵɬɚɧɢɹ: Ʌɚɛɨɪɚɬɨɪɢɹ ɂɧɠɟɧɟɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢɧɫɬɢɬɭɬɚ. 

ɉɪɟɞɦɟɬ ɢɫɩɵɬɚɧɢɣ: 

ɉɪɨɮɢɥɶ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ Ƚ-ɨɛɪɚɡɧɵɣ, ɇɄ-16A ɢɡ 

ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ɞɥɢɧɨɣ 0,8ɦ. (ɪɢɫɭɧɨɤ 51) 
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Ɉɛɨɪɭɞɨɜɚɧɢɟ: Ʉɨɪɩɭɫ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɛɭɞɟɬ 

ɜɵɩɨɥɧɟɧ ɢɡ ɩɥɚɫɬɢɤɚ 150x150x1000 ɦɦ. 

Ɋɢɫɭɧɨɤ 51 - ɋɯɟɦɚ ɪɚɫɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɨɜ 

ɏɨɞ ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɣ: 

1.  ɉɪɨɜɟɪɹɟɦ ɢɡɦɟɪɟɧɢɟɦ ɪɚɡɦɟɪɵ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

(ɪɢɫɭɧɤɢ 52, 53). 

Ɋɢɫɭɧɨɤ 52 - ɗɥɟɦɟɧɬ ɧɚɜɟɫɧɨɝɨ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ 
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Ɋɢɫɭɧɨɤ 53 – Ɂɚɦɟɪɵ ɩɪɨɮɢɥɹ ɢ ɤɪɨɧɲɬɟɣɧɨɜ 
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2. Ɂɚɤɪɟɩɥɹɟɦ ɩɪɨɮɢɥɶ ɇɄ-16A ɤ ɤɪɨɧɲɬɟɣɧɚɦ ɧɚ ɡɚɤɥɟɩɤɢ, ɩɨɦɟɳɚɟɦ 

ɜ ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɤɨɧɬɟɣɧɟɪ, ɜɵɩɨɥɧɹɟɦ ɠɟɫɬɤɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɪɨɧɲɬɟɣɧɨɜ ɤ 

ɞɧɭ ɤɨɧɬɟɣɧɟɪɚ (ɪɢɫɭɧɨɤ 54). 

 

Ɋɢɫɭɧɨɤ 54 –ɀɟɫɬɤɨɟ ɡɚɤɪɟɩɥɟɧɢɟ ɤɪɨɧɲɬɟɣɧɨɜ 

3. ɉɨɞɜɟɪɝɚɟɦ ɜɨɡɞɟɣɫɬɜɢɸ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɩɨɫɨɛɨɦ ɡɚɫɵɩɤɢ 

ɫɭɯɢɦ ɥɶɞɨɦ. Ɍɟɦɩɟɪɚɬɭɪɚ ɫɭɯɨɝɨ ɥɶɞɚ ɦɢɧɭɫ 78℃ (ɪɢɫɭɧɨɤ 55). 

Ɋɢɫɭɧɨɤ 55- ɗɥɟɦɟɧɬ ɇɎɋ ɩɨɦɟɳɟɧ ɜ ɫɭɯɨɣ ɥɟɞ 

4. ɉɨɞɤɥɸɱɚɟɦ ɬɟɧɡɨɞɚɬɱɢɤɢ (ɪɢɫɭɧɨɤ 56). 
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Ɋɢɫɭɧɨɤ 56- ɉɨɞɤɥɸɱɟɧɧɚɹ ɦɧɨɝɨɤɚɧɚɥɶɧɚɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ 

ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɆɆɌɋ-64.01 

5. ȼɵɩɨɥɧɹɟɦ ɡɚɦɟɪ ɧɚɩɪɹɠɟɧɢɣ ɜ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ⱦɚɧɧɭɸ ɩɪɨɰɟɞɭɪɭ ɩɨɜɬɨɪɹɟɦ 3 ɪɚɡɚ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɝɨ ɷɬɚɩɚ 1 ɱɚɫ, 

ɩɨɫɥɟ ɤɚɠɞɨɣ ɩɪɨɰɟɞɭɪɵ ɩɪɨɜɟɪɹɟɦ ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɧɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɮɢɥɹ, ɚ ɬɚɤɠɟ ɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɧɟɦ. 

ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ: 

Ɍɟɧɡɨ-ɞɚɬɱɢɤɢ ɄɎ5ɉ1-15-200 ɧɨɦɢɧɚɥɶɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ 200Ɉɦ, ɦɧɨɝɨɤɚɧɚɥɶɧɚɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɚɹ 

ɬɟɧɡɨɦɟɬɪɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɆɆɌɋ-64.01, ɲɬɚɧɝɟɧɰɢɪɤɭɥɶ, ɪɭɥɟɬɤɚ 

ɢɧɞɢɤɚɬɨɪɵ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ), ɩɢɪɨɦɟɬɪ (ɞɥɹ ɡɚɦɟɪɚ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɪɨɮɢɥɹ). 
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ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ: 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɧɢɤɚɥɢ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɩɪɨɮɢɥɹ  

ɨɤɨɥɨ 10Ɇɉɚ. 

Ɇɚɥɵɟ ɩɟɪɟɦɟɳɟɧɢɹ, ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 

ɩɪɨɮɢɥɶ ɢ ɤɪɨɧɲɬɟɣɧɵ ɚɥɸɦɢɧɢɟɜɵɣ ɫɩɥɚɜ ɧɚɛɢɪɚɟɬ ɩɪɨɱɧɨɫɬɶ, ɫɧɢɠɚɹ 

ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɇɎɋ ɤ ɦɢɧɢɦɭɦɭ. ɑɟɦ ɧɢɠɟ 

ɜɨɡɞɟɣɫɬɜɭɸɳɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɬɟɦ ɧɢɠɟ ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɶ. 

3.2. ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 3 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɱɟɬɤɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɚɥɸɦɢɧɢɟɜɵɟ ɫɩɥɚɜɵ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɢɡɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɬɟɪɹɟɬ ɫɜɨɢ ɩɪɨɱɧɨɫɬɧɵɟ ɫɜɨɣɫɬɜɚ, ɚ ɧɚɨɛɨɪɨɬ ɩɪɢɨɛɪɟɬɚɟɬ 

ɢɯ. ɉɪɢɦɟɧɟɧɢɟ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɜ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɚɥɶɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ. 
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Ƚɥɚɜɚ 4. Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɜ ɫɭɪɨɜɵɯ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

Ⱥɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɡɚɤɥɸɱɟɧɢɣ ɩɨ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ. 

 

4.1. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɚɜɟɫɧɵɦ ɮɚɫɚɞɧɵɦ ɫɢɫɬɟɦɚɦ, ɩɪɢɦɟɧɹɟɦɵɦ ɜ 

ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 

4.1.1. ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɟ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ. 

ɍɫɬɚɧɨɜɥɟɧɢɟ ɜɚɠɧɨɝɨ ɡɧɚɱɟɧɢɹ ɭɪɨɜɧɹ ɤɥɚɫɫɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɭɜɟɥɢɱɟɧɢɟ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɝɚɪɚɧɬɢɪɭɟɬ ɫɨɤɪɚɳɟɧɢɟ 

ɡɚɬɪɚɬ ɧɚ ɨɬɨɩɥɟɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɤɚɱɟɫɬɜɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɫɬɪɨɟɧɢɣ, ɫɨɛɫɬɜɟɧɧɨ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɫɪɨɤɚ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɏɚɫɚɞɧɵɦ ɫɢɫɬɟɦɚɦ ɩɪɢɯɨɞɢɬɫɹ ɜɵɞɟɪɠɢɜɚɬɶ 

ɬɟɦɩɟɪɚɬɭɪɭ ɨɬ ɦɢɧɭɫ 60℃  ɞɨ ɩɥɸɫ 50℃ , ɪɚɛɨɬɚɬɶ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɢɯ 

ɤɨɧɰɟɧɬɪɚɰɢɣ ɯɢɦɢɱɟɫɤɢ ɢɧɬɟɧɫɢɜɧɵɯ ɚɝɟɧɬɨɜ, ɭɜɟɥɢɱɟɧɢɟ ɜɥɚɝɢ ɢ 

ɢɧɫɨɥɹɰɢɢ. 

ɉɪɢ ɜɟɪɧɨɦ ɩɨɞɛɨɪɟ ɭɬɟɩɥɹɸɳɟɝɨ ɫɥɨɹ ɩɨɦɟɳɟɧɢɹ ɩɨɥɭɱɚɸɬ 

ɭɥɭɱɲɟɧɧɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ, ɞɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɫɧɢɡɢɬɶ 

ɬɨɥɳɢɧɭ ɨɫɧɨɜɧɵɯ ɧɟɫɭɳɢɯ ɫɬɟɧ. Ȼɥɚɝɨɞɚɪɹ ɜɨɡɞɭɲɧɨɦɭ ɡɚɡɨɪɭ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɦɭ ɫɢɫɬɟɦɨɣ ɮɚɫɚɞɚ ɝɚɪɚɧɬɢɪɭɟɬɫɹ ɜɟɧɬɢɥɹɰɢɹ ɜɨɡɞɭɯɚ ɢ 

ɢɫɩɚɪɟɧɢɟ ɜɨɡɧɢɤɚɸɳɟɣ ɜɥɚɠɧɨɫɬɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɮɚɫɚɞɨɜ. 

Ɇɨɧɬɚɠ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɡɚɳɢɬɢɬɶ 

ɩɨɦɟɳɟɧɢɹ ɨɬ ɧɟ ɨɱɟɧɶ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜɥɢɹɧɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɱɬɨɛɵ 
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ɩɪɢ ɩɟɪɟɩɚɞɟ ɫɟɡɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɪɚɫɲɢɪɹɸɳɢɟɫɹ ɦɚɬɟɪɢɚɥɵ ɧɟ 

ɞɟɮɨɪɦɢɪɨɜɚɥɢɫɶ ɢ ɧɟ ɩɨɜɪɟɠɞɚɥɢɫɶ. 

ɇɎɋ, ɟɟ ɩɨɞɤɨɧɫɬɪɭɤɰɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɭɫɬɨɣɱɢɜɨɣ ɢ ɩɪɨɱɧɨɣ ɤ 

ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɧɚ ɧɟɟ ɧɚɝɪɭɡɤɚɦ (ɫɨɛɫɬɜɟɧɧɵɣ ɜɟɫ, ɜɟɫ ɨɛɥɢɰɨɜɨɱɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɨɛɥɟɞɟɧɟɧɢɹ ɮɚɫɚɞɚ, 

ɫɟɣɫɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ). Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɇɎɋ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, 

ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɜɨɡɞɟɣɫɬɜɢɸ ɚɝɪɟɫɫɢɜɧɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 

ɜɵɧɨɫɥɢɜɨɫɬɶɸ. 

ȼɫɟ ɤɨɧɫɬɪɭɤɰɢɢ ɇɎɋ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɩɪɨɜɟɪɤɭ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ 

ɞɟɮɨɪɦɚɰɢɢ ɩɪɨɮɢɥɟɣ, ɫɬɵɤɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɜɫɟɯ ɤɪɟɩɥɟɧɢɣ. ɇɚɝɪɭɡɤɢ ɢ 

ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɡɞɚɧɢɹ ɨɬɞɟɥɶɧɨ. 

ɉɨɞɤɨɧɫɬɪɭɤɰɢɹ ɇɎɋ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ: 

- Ʉɪɨɧɲɬɟɣɧɵ, ɩɪɨɮɢɥɹ; 

- ɤɪɟɩɟɠɢ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɩɪɨɮɢɥɟɣ ɢ ɤɪɨɧɲɬɟɣɧɚɦɢ; 

- ɤɪɟɩɟɠɢ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɇɎɋ ɤ ɫɬɟɧɟ ɡɞɚɧɢɹ (ɲɚɣɛɵ, ɝɚɣɤɢ, ɩɪɨɤɥɚɞɤɢ) 

ɋɟɪɶɟɡɧɵɦ ɮɚɤɬɨɪɨɦ, ɨɤɚɡɵɜɚɸɳɢɦ ɜɥɢɹɧɢɟ ɧɚ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɧɚɜɟɫɧɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ – ɤɨɪɪɨɡɢɹ. ȼ ɚɬɦɨɫɮɟɪɟ ɫɨɞɟɪɠɚɬɶɫɹ ɜɨɞɧɵɟ 

ɩɚɪɵ, ɚ ɬɚɤɠɟ ɫɪɨɢ, ɫɟɪɨɜɨɞɨɪɨɞ, ɞɜɭɨɤɢɫɶ ɫɟɪɵ ɢ ɞɪɭɝɢɟ ɜɟɳɟɫɬɜɚ, 

ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɨɤɚɡɵɜɚɸɳɢɟ 

ɪɚɡɪɭɲɚɸɳɟɟ ɞɟɣɫɬɜɢɟ. 

4.1.2. ɤ ɦɚɬɟɪɢɚɥɚɦ 
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Кɪɨɧɲɬɟɣɧɵ ɢ ɧɚɩɪɚɜɥɹɸɳɢɟ 

ɍɫɬɪɨɣɫɬɜɨ ɤɪɨɧɲɬɟɣɧɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɧɨɣ 

ɫɯɟɦɨɣ, ɚ ɬɚɤɠɟ ɩɪɢɧɹɬɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. ɉɨɞ ɤɪɨɧɲɬɟɣɧɨɦ 

ɦɨɠɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɦɨɫɬɢɤ ɯɨɥɨɞɚ, ɩɨɷɬɨɦɭ ɜɦɟɫɬɟ ɫ ɤɪɨɧɲɬɟɣɧɨɦ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɚɪɨɧɢɬɨɜɭɸ ɩɪɨɤɥɚɞɤɭ. Ʉɪɨɧɲɬɟɣɧɵ ɦɨɧɬɢɪɭɸɬɫɹ 

ɮɚɫɚɞɧɵɦɢ ɞɸɛɟɥɹɦɢ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɞɸɛɟɥɹ ɫ ɛɨɪɬɢɤɚɦɢ, ɱɬɨɛɵ 

ɤɪɨɧɲɬɟɣɧ ɢ ɝɨɥɨɜɤɚ ɲɭɪɭɩɚ ɧɟ ɤɨɧɬɚɤɬɢɪɨɜɚɥɢ. 

ȼ ɩɨɞɫɢɫɬɟɦɭ ɧɚɜɟɫɧɨɣ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɵ ɜɯɨɞɹɬ ɤɪɨɧɲɬɟɣɧɵ ɧɟɫɭɳɢɟ 

ɢ ɨɩɨɪɧɵɟ. ɇɚ ɧɟɫɭɳɢɟ ɤɪɨɧɲɬɟɣɧɵ ɜɨɡɞɟɣɫɬɜɭɟɬ ɜɟɪɬɢɤɚɥɶɧɚɹ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɧɚ ɨɩɨɪɧɵɟ ɜɨɡɞɟɣɫɬɜɭɟɬ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ. 

Кɪɟɩɟɠɧɵɟ ɢɡɞɟɥɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ ɤɪɟɩɟɠɟɣ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɤɪɨɧɲɬɟɣɧɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɢɫɯɨɞɹ ɢɡ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɜ ɭɝɥɨɜɨɣ ɢ 

ɪɹɞɨɜɨɣ ɡɨɧɚɯ ɡɞɚɧɢɹ, ɝɞɟ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɩɨɜɵɲɟɧɧɵɦ 

ɞɢɧɚɦɢɱɟɫɤɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ. 

Ⱦɸɛɟɥɹ ɩɨɞɜɟɪɝɚɸɬɫɹ ɢɫɩɵɬɚɧɢɹɦ, ɜɵɩɨɥɧɹɸɬ ɢɯ ɧɚɝɪɭɠɟɧɢɟ 

ɫɩɟɰɢɚɥɶɧɵɦ ɩɪɢɛɨɪɨɦ ɞɨ ɩɨɥɧɨɝɨ ɢɯ ɪɚɡɪɭɲɟɧɢɹ. ȼɵɛɢɪɚɹ ɮɚɫɚɞɧɵɟ 

ɞɸɛɟɥɹ ɫɥɟɞɭɟɬ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɢɯ ɤɨɪɪɨɡɢɨɧɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ. 

Ɋɚɫɫɱɢɬɵɜɚɬɶ ɧɚɝɪɭɡɤɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɤɪɨɧɲɬɟɣɧɚɯ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɨɢɡɜɨɞɢɬɶ ɧɚ ɜɫɟɯ ɭɱɚɫɬɤɚɯ ɇɎɋ. 

ɂɫɩɵɬɚɧɢɹ ɚɧɤɟɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ ɢɫɩɵɬɚɬɟɥɶɧɨɣ 

ɥɚɛɨɪɚɬɨɪɢɟɣ, ɚɤɤɪɟɞɢɬɨɜɚɧɧɨɣ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɟ ɚɤɤɪɟɞɢɬɚɰɢɢ 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɮɚɫɚɞɧɵɯ ɞɸɛɟɥɟɣ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ 57. 
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Ɋɢɫɭɧɨɤ 57 - Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɮɚɫɚɞɧɵɯ ɞɸɛɟɥɟɣ 

ɋɬɚɥɶɧɵɟ ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ ɩɨɞɜɟɪɠɟɧɵ ɤɨɪɪɨɡɢɢ, ɫɥɟɞɭɟɬ ɫɦɨɬɪɟɬɶ 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, ɤɚɤɢɟ ɞɸɛɟɥɹ ɛɨɥɟɟ ɩɨɞɯɨɞɹɬ ɞɥɹ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɦɨɧɬɢɪɨɜɚɬɶɫɹ ɇɎɋ. 

4.1.3. ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɟ ɫɥɟɞɭɟɬ ɤɪɟɩɢɬɶ ɧɚ ɇɎɋ ɪɟɤɥɚɦɧɵɟ ɳɢɬɵ, ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɜɵɜɟɫɤɢ, 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɨɧɞɢɰɢɨɧɟɪɨɜ, ɬɚɤ ɤɚɤ ɷɬɨ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɮɚɫɚɞ. 

Ⱦɥɹ ɤɪɟɩɥɟɧɢɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɡɚɤɥɚɞɧɵɟ 

ɞɟɬɚɥɢ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ɜɨɞɚ ɧɟ ɩɨɩɚɞɚɥɚ ɜ 

ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ ɇɎɋ. ɉɪɢ ɩɨɦɵɜɤɟ ɇɎɋ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɩɨɥɢɜ ɫɨ 

ɲɥɚɧɝɨɜ, ɦɵɬɶ ɧɟɨɛɯɨɞɢɦɨ ɬɨɥɶɤɨ ɜɪɭɱɧɭɸ. Ɍɚɤ ɠɟ ɫɥɟɞɢɬɶ ɡɚ ɫɢɫɬɟɦɨɣ 

ɜɨɞɨɫɬɨɤɨɜ, ɱɬɨɛ ɞɨɠɞɟɜɚɹ ɜɨɞɚ ɧɟ ɥɢɥɚɫɶ ɩɨ ɮɚɫɚɞɭ ɡɞɚɧɢɹ. ɇɟɥɶɡɹ ɱɬɨɛɵ 

ɩɪɨɢɫɯɨɞɢɥɨ ɡɚɤɭɩɨɪɢɜɚɧɢɟ ɩɨɞɰɨɤɨɥɶɧɵɯ ɳɟɥɟɣ, ɜ ɩɨɞɨɛɥɢɰɨɜɨɱɧɨɣ 

ɫɢɫɬɟɦɟ ɜɨɡɞɭɯ ɞɨɥɠɟɧ ɰɢɪɤɭɥɢɪɨɜɚɬɶ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɟɪɹɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɎɋ ɯɨɬɹ ɛɵ ɪɚɡ ɜ ɩɹɬɶ ɥɟɬ.  
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4.2. ȼɵɜɨɞɵ ɩɨ ɝɥɚɜɟ 4 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɤɚɡɚɥɨ, ɚɥɸɦɢɧɢɟɜɵɟ ɫɢɫɬɟɦɵ ɧɟ ɜɨɫɩɪɢɢɦɱɢɜɵ ɤ 

ɜɨɡɞɟɣɫɬɜɢɸ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɢɠɟ ɧɭɥɹ, 

ɜɩɥɨɬɶ ɞɨ ɦɢɧɭɫ 270℃  ɚɥɸɦɢɧɢɣ ɢɦɟɟɬ ɫɜɨɣɫɬɜɨ ɩɨɜɵɲɚɬɶ ɫɨɛɫɬɜɟɧɧɭɸ 

ɩɪɨɱɧɨɫɬɶ, ɱɬɨ ɯɨɪɨɲɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɋɪɚɜɧɢɜ ɞɜɚ ɜɢɞɚ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɚ ȺȾ0 ɢ ȺȾ31 ɦɨɠɧɨ ɩɪɢɣɬɢ ɤ 

ɜɵɜɨɞɭ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɥɚɜɚ ȺȾ31 ɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɧɟɠɟɥɢ ɫɩɥɚɜɚ 

ȺȾ0, ɩɨɬɨɦɭ ɤɚɤ ɞɚɧɧɵɣ ɫɩɥɚɜ ɛɨɥɟɟ ɩɪɨɱɟɧ ɢ ɭɫɬɨɣɱɢɜ ɤ ɫɭɪɨɜɵɦ 

ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɛɨɥɟɟ ɤɨɪɪɨɡɢɨɧɧɨɭɫɬɨɣɱɢɜ. ɉɨɞɤɨɧɫɬɪɭɤɰɢɹ ɢɡ 

ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ ȺȾ31 ɭɱɢɬɵɜɚɹ ɟɝɨ ɫɜɨɣɫɬɜɚ ɞɨɥɝɨɜɟɱɟɧ, ɦɨɠɟɬ 

ɫɥɭɠɢɬɶ ɞɨ 50 ɥɟɬ ɢ ɛɨɥɟɟ. ɉɪɢ ɱɢɫɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɫɩɥɚɜɚ ȺȾ31 ɧɚ 

ɜɨɡɞɟɣɫɬɜɢɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɤɨɪɪɨɡɢɢ ɩɨ ɫɬɟɱɟɧɢɸ 7 ɥɟɬ, ɫɩɥɚɜ ɩɨɤɚɡɚɥ 

ɫɟɛɹ ɤɚɤ ɭɫɬɨɣɱɢɜɵɣ ɤ ɩɨɞɨɛɧɵɦ ɭɫɥɨɜɢɹɦ ɦɚɬɟɪɢɚɥ ɫ ɛɨɥɶɲɢɦ ɡɚɩɚɫɨɦ 

ɩɪɨɱɧɨɫɬɢ. 

ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɬɚɤ ɭɫɬɨɣɱɢɜɵ ɤ ɩɨɞɨɛɧɵɦ ɭɫɥɨɜɢɹɦ. 

ɑɢɫɥɟɧɧɨ ɢɫɩɵɬɚɜ ɫɬɚɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɩɨ ɫɬɟɱɟɧɢɸ 7 ɥɟɬ, ɩɨɬɟɪɹɥɚ ɫɜɨɸ 

ɩɪɨɱɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɪɚɡɪɭɲɢɥɚɫɶ. 
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Ɂɚɤɥɸɱɟɧɢɟ 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜɵɫɬɭɩɚɟɬ ɧɚɜɟɫɧɚɹ ɮɚɫɚɞɧɚɹ 

ɫɢɫɬɟɦɚ ɜ ɭɫɥɨɜɢɹɯ ɝ. ɇɨɪɢɥɶɫɤ ɢɡ ɚɥɸɦɢɧɢɟɜɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɤɚɪɤɚɫɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɚɥɸɦɢɧɢɟɜɵɯ ɤɪɨɧɲɬɟɣɧɚɯ, 

ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɫɬɟɧɨɜɨɦ ɨɝɪɚɠɞɟɧɢɢ ɡɞɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɚɧɤɟɪɧɵɯ 

ɤɪɟɩɢɬɟɥɟɣ, ɫɤɪɟɩɥɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɚɥɸɦɢɧɢɟɜɵɦɢ ɡɚɤɥɟɩɤɚɦɢ. Ⱦɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ: 

1. ɇɚ ɨɫɧɨɜɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɬɱɟɬɚ ɨɛ ɨɰɟɧɤɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɜɟɫɧɵɯ 

ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ ɜ ɝɨɪɨɞɟ ɇɨɪɢɥɶɫɤ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɞɟɮɟɤɬɨɜ ɢ 

ɪɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ ɇɎɋ ɢɡ ɫɬɚɥɶɧɵɯ ɢ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɫɪɚɜɧɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɪɚɡɧɨɝɨ ɜɢɞɚ ɩɨɞɤɨɧɫɬɪɭɤɰɢɣ ɇɎɋ 

ɩɨ ɦɚɬɟɪɢɚɥɚɦ. 

2. ɑɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɤɪɨɧɲɬɟɣɧɵ ɫɚɦɵɣ 

ɩɨɞɜɟɪɠɟɧɧɵɣ ɷɥɟɦɟɧɬ ɤ ɪɚɡɪɭɲɟɧɢɸ ɇɎɋ. Ʉɪɨɧɲɬɟɣɧɵ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ 

ɫɩɥɚɜɨɜ ȺȾ31 ɩɨɤɚɡɚɥɢ ɛɨɥɶɲɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ 

ɩɨ ɩɪɨɲɟɫɬɜɢɢ 7 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɫɬɚɜɢɥ 5,2 ɪɚɡɚ ɤ ɤɨɪɪɨɡɢɢ, ɤɨɝɞɚ ɤɚɤ 

ɫɬɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɪɚɡɪɭɲɢɥɢɫɶ ɡɚ ɬɨɬ ɠɟ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ. 

3. Ɋɚɡɪɚɛɨɬɚɧɚ ɦɨɞɟɥɶ ɷɥɟɦɟɧɬɨɜ ɇɎɋ ɢɡ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɢ 

ɜɵɩɨɥɧɟɧ ɱɢɫɥɟɧɧɵɣ ɪɚɫɱɟɬ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ANSYS ɧɚ 

ɜɨɡɞɟɣɫɬɜɢɟ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɱɬɨ ɩɨɤɚɡɚɥɚ ɯɨɪɨɲɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 

ɬɚɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ȺȾ0 ɢ ȺȾ31. 

4. ɇɚ ɨɫɧɨɜɟ ɜɵɩɨɥɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨɩɢɫɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 

ɩɪɢɦɟɧɟɧɢɸ ɇɎɋ. 
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ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

1. Ɉɬɱɟɬ ɩɨ ɨɛɫɥɟɞɨɜɚɧɢɸ ɡɞɚɧɢɹ ɫ ɧɚɜɟɫɧɨɣ ɮɚɫɚɞɧɨɣ ɫɢɫɬɟɦɨɣ ȺɈ 

«ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ» 

2. ȼ. ɋ. ɋɢɧɹɜɫɤɢɣ, ȼ. Ⱦ. Ʉɚɥɢɧɢɧ ɈȺɈ «ȼɂɅɋ» Ʉɨɪɪɨɡɢɨɧɧɚɹ 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɢ ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɢɯ ɫɬɚɥɟɣ ɜ 

ɩɨɞɤɨɧɫɬɪɭɤɰɢɹɯ ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɮɚɫɚɞɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɫɬɚɬɶɹ - 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.kraspan.ru/upload/iblock/76c/korroziya.pdf 

3. ȽɈɋɌ Ɋ58154-2018 Ɇɚɬɟɪɢɚɥɵ ɩɨɞɤɨɧɫɬɪɭɤɰɢɣ ɧɚɜɟɫɧɵɯ 

ɜɟɧɬɢɥɢɪɭɟɦɵɯ ɮɚɫɚɞɧɵɯ ɫɢɫɬɟɦ 

4. Ʉɨɥɟɫɨɜɚ, ȿ. ɇ. ɇɚɜɟɫɧɨɣ ɜɟɧɬɢɥɢɪɭɟɦɵɣ ɮɚɫɚɞ: ɤɥɚɫɫɢɮɢɤɚɰɢɹ 

ɷɥɟɦɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɟɝɨ ɫɨɫɬɚɜ, ɢ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ 

ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / ȿ. ɇ. Ʉɨɥɟɫɨɜɚ // ȼɟɫɬɧɢɤ 

ɉɇɂɉɍ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɚɪɯɢɬɟɤɬɭɪɚ. - 2016. - №2. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://cyberleninka.ru/article/n/navesnoy-ventiliruemyy-fasad-klassifikatsiya- 

elementov-vhodyaschih-v-ego-sostav-i-problemy-svyazaimye-s-proektirovaniem- 

vozdushnogo. 

5. Ɉɛɪɭɲɟɧɢɟ ɜɟɧɬɢɥɢɪɭɟɦɨɝɨ ɮɚɫɚɞɚ. ɉɪɨɛɥɟɦɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 

ɨɲɢɛɤɢ ɦɨɧɬɚɠɚ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɫɬɚɬɶɹ / Ⱥɥɶɹɧɫ - ɮɚɫɚɞɧɵɟ 

ɤɨɧɫɬɪɭɤɰɢɢ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://afkon.ru/posts/1755103. 

6. ɉɚɜɥɭɲɤɢɧɚ, ɘ. ȿ. ɇɚɜɟɫɧɨɣ ɜɟɧɬɢɥɢɪɭɟɦɵɣ ɮɚɫɚɞ ɢ ɟɝɨ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / ɘ. ȿ. ɉɚɜɥɭɲɤɢɧɚ, Ɇ. ȿ. ɉɚɜɥɭɲɤɢɧ 

// Ɇɨɥɨɞɨɣ ɭɱɟɧɵɣ. - 2016. №28. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://moluch.ru/archive/l 

32/37104. 

7. ɋɌɈ ɇɈɋɌɊɈɃ 2.14.67-2012 ɇɚɜɟɫɧɵɟ ɮɚɫɚɞɧɵɟ ɫɢɫɬɟɦɵ ɫ 

ɜɨɡɞɭɲɧɵɦ ɡɚɡɨɪɨɦ. Ɋɚɛɨɬɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ ɤɨɧɬɪɨɥɸ ɪɚɛɨɬ. - ȼɜɟɞ. 25.05.2012. - Ɇɨɫɤɜɚ: ɈɈɈ 

ɂɡɞɚɬɟɥɶɫɬɜɨ «ȻɋɌ» ,2013.-53 ɫ. 

http://www.kraspan.ru/upload/iblock/76c/korroziya.pdf
https://cyberleninka.ru/article/n/navesnoy-ventiliruemyy-fasad-klassifikatsiya-elementov-vhodyaschih-v-ego-sostav-i-problemy-svyazaimye-s-proektirovaniem-vozdushnogo
https://cyberleninka.ru/article/n/navesnoy-ventiliruemyy-fasad-klassifikatsiya-elementov-vhodyaschih-v-ego-sostav-i-problemy-svyazaimye-s-proektirovaniem-vozdushnogo
https://cyberleninka.ru/article/n/navesnoy-ventiliruemyy-fasad-klassifikatsiya-elementov-vhodyaschih-v-ego-sostav-i-problemy-svyazaimye-s-proektirovaniem-vozdushnogo
https://afkon.ru/posts/1755103
https://moluch.ru/archive/132/37104
https://moluch.ru/archive/132/37104
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8. Ɍɋ №3056-10 ɧɚɜɟɫɧɨɣ ɜɟɧɬɢɥɢɪɭɟɦɵɣ ɮɚɫɚɞ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɫɢɫɬɟɦɵ «ȼɨɥɧɚ-2ɤ» - ȼɜɟɞ. 01.04.2010. - Ʉɪɚɫɧɨɹɪɫɤ, 2010. - 20 ɫ. 

9. ɗɤɫɩɟɪɬɧɨɟ ɡɚɤɥɸɱɟɧɢɟ №5-112 1ȾɇɂɂɋɄ ɢɦ. ȼ.Ⱥ. Ʉɭɱɟɪɟɧɤɨ ɧɚ 

ɧɚɜɟɫɧɭɸ ɮɚɫɚɞɧɭɸ ɫɢɫɬɟɦɭ ɫ ɜɨɡɞɭɲɧɵɦ ɡɚɡɨɪɨɦ «ȼɎ Ɇɉ Ɏɐ ɇɄ Ʉɉ» 

ɈɈɈ «Ʉɨɦɩɚɧɢɹ Ɇɟɬɚɥɥ ɉɪɨɮɢɥɶ». - Ɇɨɫɤɜɚ, 2018. 
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