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ɊȿɎȿɊȺɌ 

ȼɄɊ ɩɨ ɬɟɦɟ «ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɛɨɟɜɨɣ ɨɞɟɠɞɵ ɩɨɠɚɪɧɵɯ» 

ɫɨɞɟɪɠɢɬ 61 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 11 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 

ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ȻɈȿȼȺə ɈȾȿȾɀȺ ɉɈɀȺɇɈȽɈ, ɋɊȿȾɋɌȼȺ ɂɇȾɂȼɂȾɍȺɅɖɇɈɃ ɁȺɓɂɌɕ 

ɊɍɄ, ɇɂɌɂɇɈɅ, ɁȺɓɂɌɇɕɃ ȼɄɅȺȾɕɒ, ɄɈɇȼȿɄɌɂȼɇɕɃ ɌȿɉɅɈɈȻɆȿɇ, 

ɌȿɉɅɈɉɊɈȼɈȾɇɈɋɌɖ. 

ɐɟɥɶɸ ȼɄɊ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ ɨɬ 

ɩɟɪɟɝɪɟɜɚ, ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɟɪɱɚɬɨɤ ɩɨɠɚɪɧɨɝɨ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɭɜɟɥɢɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 

ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɝɨɪɚɧɢɹ. ȼɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɤɥɚɞɵɲɚ. Ʉɨɧɫɬɪɭɤɰɢɹ ɜɤɥɚɞɵɲɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɡɚɹɜɤɟ ɧɚ ɩɨɥɟɡɧɭɸ 

ɦɨɞɟɥɶ. 

ɉɨɥɟɡɧɚɹ ɦɨɞɟɥɶ ɩɥɚɧɢɪɭɟɬɫɹ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɫɨɫɬɚɜɟ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɢ ɤɚɫɚɟɬɫɹ ɋɂɁɊ, ɚ ɢɦɟɧɧɨ ɩɟɪɱɚɬɨɤ. Ɂɚɳɢɬɧɵɣ ɜɤɥɚɞɵɲ ɫɨɞɟɪɠɢɬ 

ɦɧɨɝɨɫɥɨɣɧɵɣ ɦɚɬɟɪɢɚɥ ɢ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ «ɝɚɪɦɨɲɤɢ», ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɪɚɡɨɜɚɧɢɹ 

ɜɨɡɞɭɲɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɟɠɞɭ ɫɥɨɹɦɢ. Ɋɚɡɦɟɪɵ ɜɤɥɚɞɵɲɚ ɫɨɢɡɦɟɪɢɦɵ ɫ ɥɚɞɨɧɧɨɣ 

ɱɚɫɬɶɸ ɩɟɪɱɚɬɤɢ ɩɨɠɚɪɧɨɝɨ. ɇɚ ɨɞɧɨɦ ɢɡ ɫɥɨёɜ ɢɥɢ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɞɤɥɚɞɤɟ 

ɡɚɤɪɟɩɥɟɧɵ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɩɪɭɠɢɧɵ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢ 

ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɟɠɞɭ ɫɥɨɹɦɢ, ɩɪɢɱёɦ ɩɪɭɠɢɧɵ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɦɚɬɟɪɢɚɥɚ 

ɫ ɩɚɦɹɬɶɸ ɮɨɪɦɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɧɢɬɢɧɨɥɚ. ȼ ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɪɭɠɢɧɵ 

ɧɚɯɨɞɹɬɫɹ ɜ ɫɠɚɬɨɦ ɫɨɫɬɨɹɧɢɢ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɭɠɢɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɪɚɡɜɨɪɚɱɢɜɚɸɬɫɹ ɢ ɫɨɡɞɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɜɨɡɞɭɲɧɵɣ ɫɥɨɣ. ȼɤɥɚɞɵɲ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɟɠɞɭ ɫɥɨɹɦɢ, ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɩɟɪɱɚɬɤɭ. 

Ɂɚɳɢɬɧɵɣ ɜɤɥɚɞɵɲ ɨɬ ɩɟɪɟɝɪɟɜɚ ɢɦɟɟɬ ɩɪɨɫɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɦɨɠɟɬ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧ ɥɸɛɨɣ ɩɪɨɢɡɜɨɥɶɧɨɣ ɮɨɪɦɵ.
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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ (ȼɄɊ) ɩɨɫɜɹɳɟɧɚ ɜɚɪɢɚɧɬɭ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɪɭɤ (ɋɂɁɊ) ɫɨɬɪɭɞɧɢɤɨɜ ɮɟɞɟɪɚɥɶɧɨɣ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɫɥɭɠɛɵ (Ɏɉɋ) ɢ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɫɜɹɡɚɧɧɵɯ 

ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɪɚɛɨɬ ɜ ɦɟɫɬɚɯ ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɩɨɜɵɲɟɧɧɵɯ ɢ ɨɩɚɫɧɵɯ ɬɟɦɩɟɪɚɬɭɪ. 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ 

ɛɨɟɜɨɣ ɨɞɟɠɞɵ ɩɨɠɚɪɧɵɯ (ȻɈɉ)» ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɡɚɳɢɬɧɨɝɨ 

ɜɤɥɚɞɵɲɚ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɟɪɱɚɬɨɤ ɩɨɠɚɪɧɨɝɨ, 

ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɜɨɡɦɨɠɧɨ ɩɨɜɵɫɢɬɶ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɬɪɭɞɧɢɤɨɜ, ɚ ɬɚɤɠɟ 

ɭɜɟɥɢɱɢɬɶ ɛɟɡɨɩɚɫɧɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɝɨɪɚɧɢɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ 

ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ. 

ȼ ɪɚɛɨɬɟ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

• ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɫɨɜɪɟɦɟɧɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɋɂɁ ɜ ɜɢɞɟ ȻɈɉ ɢ ɋɂɁɊ; 

• ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ; 

• ɩɪɨɜɟɞɟɧɢɟ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɜɤɥɚɞɵɲɚ; 

• ɨɮɨɪɦɥɟɧɢɟ ɡɚɹɜɤɢ ɧɚ ɩɨɥɟɡɧɭɸ ɦɨɞɟɥɶ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ, ɩɨɡɜɨɥɢɜɲɢɣ ɜɵɹɜɢɬɶ ɚɧɚ-

ɥɨɝɢɱɧɵɟ ɢɡɞɟɥɢɹ ɢ ɩɨɞɨɛɪɚɬɶ ɩɪɨɬɨɬɢɩ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɢ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ȼɄɊ ɛɵɥɢ ɭɱɬɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɮɨɪɦɥɟɧɢɸ [1]. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɬɨɬɢɩɚ ɞɥɹ ɦɨɧɬɚɠɚ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ ɛɵɥ ɩɪɢɧɹɬ ɜɚɪɢɚɧɬ 

ɩɟɪɱɚɬɤɢ ɩɨɠɚɪɧɨɝɨ (ɩɨɥɟɡɧɚɹ ɦɨɞɟɥɶ № 168072 ɨɬ 19.04.2016 ɡɚɹɜɤɚ № 201611529, 

ɨɩɭɛɥɢɤɨɜɚɧɨ 17.01.2017. ɛɸɥ. № 2, Ɇɢɬɬɚ. ȼ. ɉ.) [2], ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɨɣ ɦɨɠɟɬ 

ɛɵɬɶ ɭɥɭɱɲɟɧɚ ɫ ɩɨɦɨɳɶɸ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ ɡɚ ɫɱɟɬ ɦɢɧɢɦɚɥɶɧɵɯ 

ɢɡɦɟɧɟɧɢɣ.
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɛɨɟɜɨɣ ɨɞɟɠɞɟ ɩɨɠɚɪɧɵɯ ɩɥɨɬɧɨɫɬɶ ɬɟɩ-

ɥɨɜɨɝɨ ɩɨɬɨɤɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ q= 5ɤȼɬ/ɦ2, ɚ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

ɫɥɨɹ ɞɨɥɠɟɧ ɛɵɬɶ X > 0.06 ȼɬ/(ɦ*Ʉ). 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɟɞɥɚɝɚɟɦɨɝɨ 

ɢɡɞɟɥɢɹ ɩɪɨɜɟɞёɧ ɪɚɫɱɟɬ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɫɬɚɜɥɟɧɚ ɡɚɹɜɤɚ ɧɚ ɩɨɥɟɡɧɭɸ 

ɦɨɞɟɥɶ «Ɂɚɳɢɬɧɵɣ ɜɤɥɚɞɵɲ ɨɬ ɩɟɪɟɝɪɟɜɚ» ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ Ɏɟɞɟɪɚɥɶɧɵɣ ɢɧɫɬɢɬɭɬ 

ɩɚɬɟɧɬɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ.



7 

 

 

1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɫɪɟɞɫɬɜɚɯ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɫɨɬɪɭɞɧɢɤɨɜ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɦɚɬɟɪɢɚɥɚɯ ɞɥɹ ɢɯ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 

1.1 ȼɢɞɵ ɛɨɟɜɨɣ ɨɞɟɠɞɵ ɩɨɠɚɪɧɵɯ 

Ȼɨɟɜɚɹ ɨɞɟɠɞɚ ɩɨɠɚɪɧɨɝɨ (ȻɈɉ) ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɢɧɞɢɜɢɞɭ-

ɚɥɶɧɨɣ ɡɚɳɢɬɵ ɞɥɹ ɫɨɬɪɭɞɧɢɤɨɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɢ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ 

ɩɨɞɪɚɡɞɟɥɟɧɢɣ. ȻɈɉ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ 

ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɩɪɨɜɟɞɟɧɢɹɯ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɥɢɤɜɢɞɚɰɢɟɣ ɩɨɠɚɪɚ ɢ ɩɪɨɜɟɞɟɧɢɢ ɩɟɪɜɢɱɧɵɯ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ. Ʉ 

ɨɫɧɨɜɧɵɦ ɮɚɤɬɨɪɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ: ɬɟɩɥɨɜɨɟ, ɦɟɯɚɧɢɱɟɫɤɨɟ, 

ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ ɜɵɞɟɥɹɸɳɢɟɫɹ ɜ ɩɪɨɰɟɫɫɟ ɝɨɪɟɧɢɹ, ɜɨɞɚ, ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɩɪ. Ȼɨɟɜɚɹ ɨɞɟɠɞɚ ɩɨɠɚɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ 

ɜɚɪɢɚɧɬɚ ɢɫɩɨɥɧɟɧɢɹ. ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ ɢɫɩɨɥɧɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɨɬɪɭɞɧɢɤɚɦɢ, 

ɨɫɭɳɟɫɬɜɥɹɸɳɢɦɢ ɭɩɪɚɜɥɟɧɢɟ ɩɨɠɚɪɧɵɦ ɩɨɞɪɚɡɞɟɥɟɧɢɟɦ, ɪɚɡɥɢɱɢɹ ɡɚɤɥɸɱɚɸɬɫɹ ɜ 

ɭɞɥɢɧёɧɧɨɣ ɤɭɪɬɤɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɜɵɞɟɥɟɧɢɟɦ ɫ ɩɨɦɨɳɶɸ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɞɜɚ 

ɪɹɞɚ ɫɜɟɬɨɨɬɪɚɠɚɬɟɥɶɧɵɯ ɩɨɥɨɫ. ȼɚɪɢɚɧɬ 2 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɨɬɪɭɞɧɢɤɨɜ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. ȻɈɉ ɨɛɹɡɚɬɟɥɟɧ ɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɫɟɦɢ ɫɨɬɪɭɞɧɢɤɚɦɢ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɝɨɪɚɧɢɣ ɥɸɛɨɝɨ ɬɢɩɚ ɜɫɟɦɢ 

ɤɚɬɟɝɨɪɢɹɦɢ ɪɚɛɨɬɧɢɤɨɜ. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɨɟɜɨɣ ɨɞɟɠɞɵ ɩɨɠɚɪɧɨɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɛɨɥɶɲɨɣ ɚɫ-

ɫɨɪɬɢɦɟɧɬ ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ ɬɤɚɧɟɣ, ɧɨ ɜ ɨɫɧɨɜɧɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 

ɛɪɟɡɟɧɬɨɜɚɹ ɬɤɚɧɢ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɝɧɟɡɚɳɢɬɧɨɣ ɩɪɨɩɢɬɤɨɣ, ɜɨɞɨɫɬɨɣɤɚɹ ɜɢ- 

ɧɢɥɢɫɤɨɠɚ, ɢ ɞɪɭɝɢɟ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ ɭɫɬɨɣɱɢɜɵɟ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɜɪɟɞɧɵɯ ɢ 

ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɹɯ ɫ ȽɈɋɌ Ɋ 53264-2009 «Ɍɟɯɧɢɤɚ ɩɨɠɚɪɧɚɹ. ɋɩɟɰɢɚɥɶɧɚɹ 

ɡɚɳɢɬɧɚɹ ɨɞɟɠɞɚ ɩɨɠɚɪɧɨɝɨ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɹ» 

[3], ɫɩɟɰɢɚɥɶɧɚɹ ɨɞɟɠɞɚ ɩɨɠɚɪɧɨɝɨ (ɋɁɈ) ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ:



 

 

1. Ȼɨɟɜɚɹ ɨɞɟɠɞɚ ɩɨɠɚɪɧɨɝɨ - ɫɩɟɰɢɚɥɶɧɚɹ ɨɞɟɠɞɚ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ȻɈɉ, 

ɢɦɟɟɬ ɪɚɡɥɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɢɫɩɨɥɧɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

2. ɋɩɟɰɢɚɥɶɧɚɹ ɨɞɟɠɞɚ ɩɨɠɚɪɧɨɝɨ ɫ ɡɚɳɢɬɨɣ ɨɬ ɩɨɜɵɲɟɧɧɨɝɨ ɬɟɩɥɨɜɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ, ɩɨ ɫɬɟɩɟɧɢ ɡɚɳɢɬɵ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɥɟɝɤɢɣ, ɩɨɥɭɬɹɠɟɥɵɣ ɢ ɬɹɠɟɥɵɣ 

ɬɢɩɵ ɋɈɁ. 

3. ɋɩɟɰɢɚɥɶɧɚɹ ɡɚɳɢɬɧɚɹ ɨɞɟɠɞɚ ɢɡɨɥɢɪɭɸɳɟɝɨ ɬɢɩɚ. Ʉ ɞɚɧɧɨɦɭ ɬɢɩɭ ɨɬ-

ɧɨɫɹɬɫɹ ɬɟɪɦɨɚɝɪɟɫɫɢɜɨɫɬɨɢɤɢɣ ɢ ɪɚɞɢɚɰɢɨɧɧɨ-ɡɚɳɢɬɧɵɣ ɤɨɫɬɸɦɵ. 

Ⱦɥɹ ɤɨɦɩɥɟɤɬɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɋɁɈ ɢɫɩɨɥɶɡɭɸɬɫɹ: 

1. ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɝɨɥɨɜɵ (ɤɚɫɤɢ, ɲɥɟɦɵ, ɩɨɞɲɥɟɦɧɢɤɢ). 

2. ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɪɭɤ (ɤɪɚɝɢ, ɩɟɪɱɚɬɤɢ ɩɹɬɢɩɚɥɵɟ ɢɥɢ ɬɪɟɯɩɚɥɵɟ, ɪɭɤɚɜɢɰɵ). 

3. ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɧɨɝ (ɫɚɩɨɝɢ ɪɟɡɢɧɨɜɵɟ ɢɥɢ ɤɨɠɚɧɵɟ). 

4. Ɍɟɪɦɨɫɬɨɣɤɨɟ ɛɟɥɶɟ. 

Ɍɚɤɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȻɈɉ ɡɚɜɢɫɹɬ ɨɬ ɫɢɬɭɚɰɢɣ, ɜ ɤɨɬɨɪɵɯ ɨɧɚ ɢɫ-

ɩɨɥɶɡɭɟɬɫɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɛɨɟɜɨɝɨ 

ɨɛɦɭɧɞɢɪɨɜɚɧɢɹ ɩɨɠɚɪɧɵɯ: 

1. ȻɈɉ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

ɉɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɪɟɞɟ, ɝɞɟ ɫɭɳɟɫɬɜɭɟɬ ɪɢɫɤ ɛɨɥɶɲɨɣ ɢɧɬɟɧ-

ɫɢɜɧɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ, ɜɤɥɸɱɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɚɤɬɚ ɫ ɩɪɹɦɵɦ 

ɢɫɬɨɱɧɢɤɨɦ ɨɝɧɹ. Ɉɧɚ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɬɟɪɦɨɫɬɨɣɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨ 

ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɜ ɪɚɛɨɬɟ ɝɚɡɨɞɵɦɨɡɚɳɢɬɧɢɤɨɜ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɜ 
8
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ɫɪɟɞɟ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɨ +300 ɨɋ ɧɟ ɦɟɧɟɟ 15 ɫɟɤɭɧɞ. Ʉɪɨɦɟ ɬɨɝɨ, ɚɧɬɢɝɨɪɸɱɚɹ 

ɩɪɨɩɢɬɤɚ ɞɨɩɭɫɤɚɟɬ ɤɨɧɬɚɤɬ ɱɟɥɨɜɟɤɚ ɫ ɩɪɹɦɵɦ ɩɥɚɦɟɧɟɦ ɧɚ ɩɟɪɢɨɞ, ɧɟ ɩɪɟɜɵ-

ɲɚɸɳɢɣ 15 ɫɟɤɭɧɞ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɝɨɪɟɧɢɹ ɞɨ +400 ɨɋ. Ʉɨɧɬɚɤɬ ɫ 

ɬɜɟɪɞɵɦɢ ɝɨɪɹɳɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɞɨ 7 ɫɟɤɭɧɞ. ȼɟɫ 

ɤɨɦɩɥɟɤɬɚ - ɞɨ 5 ɤɝ. Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɚɤɢɟ ɦɚɬɟɪɢɚɥɵ, ɤɚɤ ɫɢɥɨ- ɬɟɤɫ 

ɢɥɢ ɩɢɪɨɜɢɬɟɤɫ. 

2. ȻɈɉ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

Ⱦɚɧɧɵɣ ɤɨɦɩɥɟɤɬ ɱɚɳɟ ɜɫɟɝɨ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɦɚɬɟɪɢɚɥɨɜ, ɫɯɨɠɢɯ ɩɨ ɫɜɨɢɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɫ ɛɪɟɡɟɧɬɨɦ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ȻɈɉ ɜɬɨɪɨɝɨ 

ɭɪɨɜɧɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɶɧɹɧɚɹ ɩɚɪɭɫɢɧɚ ɦɨɤɪɨɝɨ ɩɪɹɞɟɧɢɹ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɛɨɟɜɚɹ 

ɨɞɟɠɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɬɭɲɟɧɢɹ ɨɝɧɹ, ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɟё ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɫɥɭɱɚɹɯ, 

ɤɨɝɞɚ ɟɫɬɶ ɪɢɫɤ ɩɪɹɦɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɨɝɧɟɦ. ȻɈɉ ɜɬɨɪɨɝɨ ɭɪɨɜɧɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɪɚɛɨɬɵ ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ -40 ɞɨ +200 ɨɋ. ɉɨɥɧɚɹ ɡɚɳɢɬɚ ɤɨɠɧɵɯ ɩɨɤɪɨɜɨɜ 

ɱɟɥɨɜɟɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɦɨɳɧɨɫɬɶɸ ɞɨ 5 ɤȼɬ/ɦ2 ɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ + 200 ɨɋ. ȼɪɟɦɹ ɪɚɛɨɬɵ ɜ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɧɟ 

ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 240 ɫɟɤ. Ʉɨɫɬɸɦ ɜɵɞɟɪɠɢɜɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɩɪɹɦɨɝɨ ɩɥɚɦɟɧɢ ɞɨ 5 

ɫɟɤ. ȼɟɫ ɤɨɦɩɥɟɤɬɚ - ɞɨ 6.5 ɤɝ. 

3. ȻɈɉ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɹ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

Ɋɢɫɭɧɨɤ 2 - ȻɈɉ-2 
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ɂɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɧɟɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɦɚɬɟɪɢɚɥɨɜ, ɧɚɩɪɢɦɟɪ, ɜɢɧɢɥɢɫ- 

ɤɨɠɢ, ɩɨɥɢɦɟɪɧɵɯ ɩɥɟɧɨɱɧɵɯ ɫɨɫɬɚɜɨɜ. ȻɈɉ ɬɪɟɬɶɟɝɨ ɭɪɨɜɧɹ ɩɨɡɜɨɥɹɟɬ ɡɚɳɢɬɢɬɶ 

ɨɪɝɚɧɵ ɱɟɥɨɜɟɤɚ ɨɬ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɫ ɧɟɛɨɥɶɲɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɪɚɫ-

ɩɪɨɫɬɪɚɧɟɧɢɹ ɨɝɧɹ. Ɉɧɚ ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɞɥɹ ɧɨɲɟɧɢɹ ɜɨɞɢɬɟɥɹɦɢ ɩɨɠɚɪɧɨɝɨ ɚɜ-

ɬɨɬɪɚɧɫɩɨɪɬɚ, ɚ ɬɚɤɠɟ ɫɨɬɪɭɞɧɢɤɚɦɢ ɂɉɅ. Ⱦɚɧɧɵɣ ɛɨɟɜɨɣ ɤɨɦɩɥɟɤɬ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɬ -45 ɞɨ +200 ɨɋ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɡɚɳɢɬɵ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɞɨ +180 ɨɋ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 240 ɫɟɤɭɧɞ. Ɉɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɨɬ ɩɪɹɦɨɝɨ 

ɞɟɣɫɬɜɢɹ ɩɥɚɦɟɧɢ ɞɨ 5 ɫ. ȼɟɫ ɤɨɦɩɥɟɤɬɚ - ɧɟ ɦɟɧɟɟ 6.5 ɤɝ. Ɍɟɯɧɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȻɈɉ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.

 

Ɋɢɫɭɧɨɤ 3 - ȻɈɉ-3 
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Ɂɚɳɢɬɧɚɹ ɨɞɟɠɞɚ ɩɨɠɚɪɧɨɝɨ ɨɬ ɩɨɜɵɲɟɧɧɵɯ ɬɟɩɥɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɩɨɥɭ-

ɬɹɠɟɥɨɝɨ ɬɢɩɚ. Ɉɬɧɨɫɢɬɫɹ ɤ ɩɨɥɭɬɹɠɟɥɨɦɭ ɬɢɩɭ ɫɩɟɰɢɚɥɶɧɨɣ ɡɚɳɢɬɧɨɣ ɨɞɟɠɞɵ 

ɩɨɠɚɪɧɵɯ ɨɬ ɩɨɜɵɲɟɧɧɵɯ ɬɟɩɥɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɋɁɈ ɉɌȼ) ɩɨ ɇɉȻ 161-97 [4]. 

Ʉɨɦɩɥɟɤɬ ɬɟɩɥɨɨɬɪɚɠɚɬɟɥɶɧɵɣ ɌɈɄ-200 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɜɵɲɟɧɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪ, ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɞɪɭɝɢɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɢ ɩɪɨɜɟɞɟɧɢɢ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ. Ɉɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɨɬ ɪɚɫɬɜɨɪɨɜ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ 

Ɍɚɛɥɢɰɚ 1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ȻɈɉ 
Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ʉɥɚɫɫ ɡɚɲɢɬɵ ȻɈɉ 

 ȻɈɉ-1 ȻɈɉ-2 ȻɈɉ-3 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ 

ɫɢɥɶɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ 5,0 

ɤȼɬ/ɦ2, ɧɟ ɦɟɧɟɟ, ɫɟɤ 

240 240 240 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɨɬɤɪɵɬɨɦɭ ɩɥɚɦɟɧɢ, 

ɫɟɤ 

15 5 5 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 

+50 ɞɨ +150 ɨɋ 

0,06 0,06 -0,06 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ, ɨɋ -50/+300 -50/+200 -40/+200 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɝɚɡɨɜɨɣ ɫɪɟɞɟ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɧɟ ɛɨɥɟɟ 300 ɨɋ, ɫɟɤ 

300 240 180 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɤɨɧɬɚɤɬɭ ɫ ɩɨ-

ɜɟɪɯɧɨɫɬɹɦɢ ɧɚɝɪɟɜɚ ɞɨ 400 ɨɋ, ɫɟɤ 

7 3 1 

Ʉɢɫɥɨɪɨɞɧɵɣ ɢɧɞɟɤɫ, ɩɪɨɰɟɧɬ 28 26 26 

ȼɟɫ ȻɈɉ, ɤɝ 5 6,5 - 

Ƚɪɭɩɩɚ ɩɪɟɞɧɚɡɧɚɱɟɧɢɹ Ƚɚɡɨɞɵɦɨ 

ɡɚɳɢɬɧɢɤɢ 
Ʉɨɦɚɧɞɧɵɣ ɢ 

ɪɹɞɨɜɨɣ ɫɨɫɬɚɜ 

Ʉɨɦɚɧɞɧɵɣ 

ɫɨɫɬɚɜ, ɜɨɞɢ-

ɬɟɥɢ. 
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ɜɟɳɟɫɬɜ, ɩɨɧɢɠɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɜɨɞɵ ɢ ɜɨɞɧɵɯ 

ɪɚɫɬɜɨɪɨɜ, ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɜɟɬɪɚ, ɨɫɚɞɤɨɜ. Ʉɨɦɩɥɟɤɬ 

ɬɟɩɥɨɨɬɪɚɠɚɬɟɥɶɧɵɣ ɌɈɄ-200 ɫɨɫɬɨɢɬ ɢɡ ɤɭɪɬɤɢ, ɛɪɸɤ, ɤɚɩɸɲɨɧɚ ɫɨ ɫɦɨɬɪɨɜɵɦ 

ɢɥɥɸɦɢɧɚɬɨɪɨɦ, ɬɪɟɯɩɚɥɵɯ ɩɟɪɱɚɬɨɤ ɢ ɛɚɯɢɥ. Ʉɭɪɬɤɚ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɛɨɪɬɨɜɨɣ 

ɡɚɫɬɟɠɤɨɣ ɧɚ ɩɭɝɨɜɢɰɚɯ. ȼɢɞ ɌɈɄ-200 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 4. 

 

ɇɚ ɫɩɢɧɤɟ ɨɛɴɟɦɧɵɣ ɨɬɫɟɤ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɞɵɯɚɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ. Ȼɪɸɤɢ ɫ 

ɪɚɫɲɢɪɟɧɧɵɦ ɰɟɥɶɧɨɤɪɨɟɧɵɦ ɩɨɹɫɨɦ, ɭɫɢɥɢɬɟɥɶɧɵɦɢ ɧɚɤɥɚɞɤɚɦɢ ɜ ɨɛɥɚɫɬɢ ɤɨɥɟɧ. 

Ʉɚɩɸɲɨɧ ɡɚɤɪɵɜɚɸɳɢɣ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɬɭɥɨɜɢɳɚ. ȼɟɪɯɧɹɹ ɱɚɫɬɶ ɤɚɩɸɲɨɧɚ ɧɚ 

ɩɨɞɤɥɚɞɤɟ, ɫɨ ɫɦɨɬɪɨɜɵɦ ɨɬɜɟɪɫɬɢɟɦ-ɢɥɥɸɦɢɧɚɬɨɪɨɦ. Ɍɪɟɯɩɚɥɵɟ ɩɟɪɱɚɬɤɢ ɫ 

ɧɚɩɚɥɤɚɦɢ ɞɥɹ ɛɨɥɶɲɨɝɨ ɢ ɭɤɚɡɚɬɟɥɶɧɨɝɨ ɩɚɥɶɰɟɜ, ɭɫɢɥɢɬɟɥɶɧɨɣ ɧɚɤɥɚɞɤɨɣ ɢɡ ɫɩɢɥɤɚ 

ɧɚ ɥɚɞɨɧɧɨɣ ɱɚɫɬɢ, ɧɚ ɩɨɞɤɥɚɞɤɟ ɫ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɦ ɫɥɨɟɦ. Ȼɚɯɢɥɵ ɫ ɩɭɮɬɨɣ, ɫ 

ɧɚɞɫɬɪɨɱɧɵɦ ɞɜɭɯɫɥɨɣɧɵɦ ɝɨɥɟɧɢɳɟɦ, ɭɫɢɥɟɧɧɨɣ ɩɨɞɨɲɜɨɣ ɢɡ ɫɩɢɥɤɚ, ɭɫɢɥɢɬɟɥɶɧɨɣ 

ɧɚɤɥɚɞɤɨɣ ɢɡ ɫɩɢɥɤɚ ɧɚ ɩɹɬɨɱɧɨɣ ɱɚɫɬɢ. Ʉɨɦɩɥɟɤɬ ɬɟɩɥɨɨɬɪɚɠɚɬɟɥɶɧɵɣ ɌɈɄ-200 

ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɬɤɚɧɢ ɬɟɩɥɨɨɬɪɚɠɚɬɟɥɶɧɵɣ «Ɍɟɪɦɢɬ», ɛɹɡɢ ɫ ɩɪɨɩɢɬɤɨɣ Ɉɉ, 

ɫɩɢɥɤɚ. ɋɬɚɱɧɵɟ ɲɜɵ ɜɟɪɯɚ ɤɭɪɬɤɢ, ɛɪɸɤ, ɩɟɪɱɚɬɨɤ, ɛɚɯɢɥ ɜɵɩɨɥɧɹɸɬɫɹ ɞɜɭɦɹ 

ɫɬɪɨɱɤɚɦɢ. ɇɚɫɬɪɚɱɢɜɚɧɢɟ ɝɨɥɟɧɢɳ ɛɚɯɢɥ, ɧɚɤɥɚɞɨɤ ɤɚɪɦɚɧɚ, ɭɫɢɥɢɬɟɥɶɧɵɯ ɧɚɤɥɚɞɨɤ 

 

Ɋɢɫɭɧɨɤ 4 - ɌɈɄ-200 
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ɪɚɦɤɢ ɫɦɨɬɪɨɜɨɝɨ ɨɬɜɟɪɫɬɢɹ-ɢɥɥɸɦɢɧɚɬɨɪɚ ɬɚɤɠɟ ɜɵɩɨɥɧɹɟɬɫɹ ɞɜɭɦɹ ɫɬɪɨɱɤɚɦɢ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨɨɬɪɚɠɚɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɬɚ ɌɈɄ-200 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ʉɨɦɩɥɟɤɬ ɬɟɩɥɨɡɚɳɢɬɧɵɣ ɞɥɹ ɩɨɠɚɪɧɵɯ (ɌɄ-800) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɩɨ ɬɭɲɟɧɢɸ ɤɪɭɩɧɵɯ ɢ ɫɥɨɠɧɵɯ ɩɨɠɚɪɨɜ, ɜ 

ɨɫɧɨɜɧɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɧɟɮɬɟɝɚɡɨɞɨɛɵɜɚɸɳɟɣ ɢ ɧɟɮɬɟɝɚɡɨɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɚ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 5. 

Ɍɚɛɥɢɰɚ 2 - Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɌɈɄ-200 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫ, ɧɟ ɦɟɧɟɟ: 

200 °ɋ 600 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ, ɫ, ɧɟ ɦɟɧɟɟ: 

18 ɤȼɬ/ɦ2; 600 

10 ɤȼɬ/ɦ2; 900 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɨɬɤɪɵɬɨɝɨ 

ɩɥɚɦɟɧɢ, ɫ, ɧɟ ɦɟɧɟɟ 

20 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɤɨɧɬɚɤɬɭ ɫ ɧɚɝɪɟɬɵɦɢ ɞɨ 

400 °ɋ ɬɜɟɪɞɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ, ɫ, ɧɟ 

ɦɟɧɟɟ 

5 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɢɧɮɪɚɤɪɚɫɧɨɝɨ 

ɢɡɥɭɱɟɧɢɹ, %, ɧɟ ɦɟɧɟɟ 

75 
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ɂɫɯɨɞɹ ɢɡ ɦɚɫɫɵ ɌɄ-800, ɟɝɨ ɡɧɚɱɢɬɟɥɶɧɵɯ ɝɚɛɚɪɢɬɨɜ, ɚ ɬɚɤɠɟ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ 

ɞɜɢɠɟɧɢɣ ɢ ɨɛɡɨɪɚ, ɜ ɧɟɦ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: ɪɚɡɜɟɞɤɭ, ɪɚɛɨɬɭ 

ɫ ɪɭɱɧɵɦɢ ɩɨɠɚɪɧɵɦɢ ɫɬɜɨɥɚɦɢ, ɩɟɧɨɝɟɧɟɪɚɬɨɪɚɦɢ ɢ ɫ ɲɚɧɰɟɜɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, 

ɜɫɤɪɵɬɢɟ ɢ ɪɚɡɛɨɪɤɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɬɤɪɵɜɚɧɢɟ-ɡɚɤɪɵɜɚɧɢɟ ɡɚɞɜɢɠɟɤ. 

Ɋɚɛɨɬɵ ɜ ɞɚɧɧɨɦ ɤɨɦɩɥɟɤɬɟ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɬɨɥɶɤɨ ɫɨ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ 

ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ (ɞɵɯɚɬɟɥɶɧɵɦ ɚɩɩɚɪɚɬɨɦ ɫɨ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ). 

Ʉɨɦɩɥɟɤɬ ɌɄ-800 ɫɨɫɬɨɢɬ ɢɡ: ɧɚɪɭɠɧɨɣ ɨɛɨɥɨɱɤɢ (ɤɨɦɛɢɧɟɡɨɧɚ) ɫ ɚɜɚɪɢɣɧɵɦ 

ɤɥɚɩɚɧɨɦ ɜɵɯɨɞɚ; ɤɚɩɸɲɨɧɚ ɫ ɭɞɥɢɧɟɧɧɨɣ ɩɟɥɟɪɢɧɨɣ; ɨɛɭɜɢ; ɤɚɫɤɢ ɬɢɩɚ "Ɍɪɭɞ"; 

ɪɭɤɚɜɢɰ. Ʉɨɦɛɢɧɟɡɨɧ, ɤɚɩɸɲɨɧ ɢ ɪɭɤɚɜɢɰɵ ɢɦɟɸɬ ɫɴɟɦɧɵɟ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɟ 

ɩɨɞɫɬɟɠɤɢ. Ʉɨɦɩɥɟɤɬ ɨɛɭɜɢ ɜ ɫɛɨɪɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɛɚɯɢɥɵ ɫɨ ɜɫɬɚɜɥɟɧɧɵɦɢ ɜ ɧɢɯ 

ɫɬɟɥɶɤɚɦɢ ɢɡ ɤɪɟɦɧɟɡɟɦɧɨɣ ɬɤɚɧɢ ɫ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɦ ɩɨɤɪɵɬɢɟɦ ɢ ɪɟɡɢɧɨɜɵɦɢ 

ɫɨɸɡɤɚɦɢ (ɬɢɩɚ ɇɈɅ-1ɎɗɌ), ɚ ɬɚɤɠɟ ɜɚɥɹɧɵɟ ɫɚɩɨɝɢ ɫɨ ɫɬɟɥɶɤɚɦɢ ɢɡ 

ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ʉɨɦɩɥɟɤɬ ɌɄ-800 ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɩɨɠɚɪɧɨɝɨ ɨɬ ɩɨɜɵɲɟɧɧɵɯ ɬɟɩɥɨɜɵɯ 

ɜɨɡɞɟɣɫɬɜɢɣ: ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 800 ɨɋ; ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɞɨ 40 

ɤȼɬ/ɦ2; ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɨɬɤɪɵɬɨɝɨ ɩɥɚɦɟɧɢ. 

ɋɩɟɰɢɚɥɶɧɚɹ ɡɚɳɢɬɧɚɹ ɨɞɟɠɞɚ ɩɨɠɚɪɧɨɝɨ ɨɬ ɩɨɜɵɲɟɧɧɵɯ ɬɟɩɥɨɜɵɯ ɜɨɡ-

 

Ɋɢɫɭɧɨɤ 5 - Ɍɨɤ-800 
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ɞɟɣɫɬɜɢɣ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɟɪɢɚɥɨɜ ɫ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɦɢ 

ɩɨɤɪɵɬɢɹɦɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɡɚɳɢɬɵ ɩɨɠɚɪɧɨɝɨ ɨɬ ɩɨɜɵɲɟɧɧɵɯ ɬɟɩɥɨɜɵɯ 

ɜɨɡɞɟɣɫɬɜɢɣ (ɢɧɬɟɧɫɢɜɧɨɝɨ ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫ ɜɵɫɨɤɨɣ 

ɬɟɦɩɟɪɚɬɭɪɨɣ, ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɫ ɨɬɤɪɵɬɵɦ ɩɥɚɦɟɧɟɦ), ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɞɪɭɝɢɯ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɢ 

ɩɪɨɜɟɞɟɧɢɢ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɨɬɤɪɵɬɨɦɭ 

ɩɥɚɦɟɧɢ, ɚ ɬɚɤɠɟ ɨɬ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɤɨɦɩɥɟɤɬɚ ɌɈɄ-800 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3. 

 

Ɍɚɛɥɢɰɚ 3 - Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɌɈɄ-800 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɫ, ɧɟ ɦɟɧɟɟ: 

800 °ɋ 20 

300 °ɋ 960 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ, ɫ, ɧɟ ɦɟɧɟɟ: 

18 ɤȼɬ/ɦ2; 960 

25 ɤȼɬ/ɦ2; 240 

40 ɤȼɬ/ɦ2. 120 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɨɬɤɪɵɬɨɝɨ 

ɩɥɚɦɟɧɢ, ɫ, ɧɟ ɦɟɧɟɟ 

30 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɤɨɧɬɚɤɬɭ ɫ ɧɚɝɪɟɬɵɦɢ ɞɨ 

400 °ɋ ɬɜɟɪɞɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ, ɫ, ɧɟ 

ɦɟɧɟɟ 

15 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɫɥɚɛɥɟɧɢɹ ɢɧɮɪɚɤɪɚɫɧɨɝɨ 

ɢɡɥɭɱɟɧɢɹ, %, ɧɟ ɦɟɧɟɟ 

80 

 



 

 

1.2 ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɪɭɤ 

ɋɨɫɬɚɜɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ȻɈɉ ɥɸɛɨɝɨ ɤɥɚɫɫɚ ɹɜɥɹɸɬɫɹ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢ-

ɞɭɚɥɶɧɨɣ ɡɚɲɢɬɵ ɪɭɤ. ɇɨɪɦɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɇɉȻ) 182-99 [5] ɨɩɪɟɞɟɥɹɸɬ 

ɨɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ ɢ ɩɨɪɹɞɨɤ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɫɪɟɞɫɬɜ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɪɭɤ ɩɨɠɚɪɧɵɯ (ɋɂɁɊ), ɚ ɬɚɤɠɟ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ 

ɞɥɹ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ. ɉɨɞ ɋɂɁɊ ɩɨɧɢɦɚɸɬɫɹ ɢɡɞɟɥɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɡɚɳɢɬɵ 

ɤɢɫɬɟɣ ɪɭɤ ɩɨɠɚɪɧɵɯ ɨɬ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ 

ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɢ ɩɪɨɜɟɞɟɧɢɢ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɚɜɚɪɢɣɧɨ-

ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ (ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɬɟɩɥɨɜɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɤɨɧɬɚɤɬɚ ɫ 

ɧɚɝɪɟɬɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ: ɩɪɨɤɨɥɚ, ɩɨɪɟɡɚ ɢ ɬ. ɩ., 

ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɞɵ ɢ ɪɚɫɬɜɨɪɨɜ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ), ɚ ɬɚɤɠɟ ɨɬ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɨɫɚɞɤɨɜ, 

ɜɟɬɪɚ). ɋɂɁɊ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɤɨɦɩɥɟɤɬɟ ɫ ɛɨɟɜɨɣ ɨɞɟɠɞɨɣ ɩɨɠɚɪɧɵɯ. 

ɉɚɤɟɬ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɤɚɧɟɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɋɂɁɊ, ɞɨɥɠɟɧ 

ɫɨɫɬɨɹɬɶ ɢɡ ɦɚɬɟɪɢɚɥɚ ɜɟɪɯɚ, ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɝɨ ɫɥɨɹ, ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ 

ɩɨɞɤɥɚɞɤɢ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɥɨɹ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɫɨɜɦɟɳɟɧɢɟ ɦɚɬɟɪɢɚɥɚ ɜɟɪɯɚ ɢ ɜɨ-

ɞɨɧɟɩɪɨɧɢɰɚɟɦɨɝɨ ɫɥɨɹ (ɦɚɬɟɪɢɚɥ ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ); ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɝɨ 

ɫɥɨɹ, ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɣ ɩɨɞɤɥɚɞɤɢ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɥɨɹ; ɜ ɥɚɞɨɧɧɨɣ ɱɚɫɬɢ ɋɂɁɊ 

ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɧɚɤɥɚɞɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɥɨɣ ɦɚɬɟɪɢɚɥɚ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɋɂɁɊ ɢ ɢɫɩɨɥɶɡɭɟɦɵɟ ɦɚɬɟɪɢɚɥɵ ɞɨɥɠɧɵ ɡɚɳɢɳɚɬɶ ɨɬ ɩɪɨ-

ɧɢɤɧɨɜɟɧɢɹ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢɡɞɟɥɢɹ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɢ 

ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ. Ʉɨɧɫɬɪɭɤɰɢɹ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɋɂɁɊ (ɤɪɚɝ) ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɜɦɟɫɬɢɦɚ ɫ 

ɤɨɧɫɬɪɭɤɰɢɟɣ ɧɢɠɧɟɣ ɱɚɫɬɢ ɪɭɤɚɜɨɜ (ɧɚɩɭɥɶɫɧɢɤɨɜ) ȻɈɉ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɋɂɁɊ ɞɨɥɠɧɚ ɩɨɡɜɨɥɹɬɶ ɩɨɠɚɪɧɨɦɭ ɜɵɩɨɥɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 

ɜɢɞɵ ɪɚɛɨɬ ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ. 

ɋɂɁɊ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɜɢɞɟ ɩɟɪɱɚɬɨɤ ɢɥɢ ɞɜɭɩɚɥɵɯ ɪɭɤɚɜɢɰ. Ɇɚɫɫɚ ɨɞɧɨɣ 

ɩɚɪɵ ɢɡɞɟɥɢɹ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɛɨɥɟɟ 0,6 ɤɝ. 
16
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɵɩɭɫɤɚɟɬɫɹ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡ-

ɧɨɜɢɞɧɨɫɬɟɣ ɢɫɩɨɥɧɟɧɢɹ ɩɟɪɱɚɬɨɤ. 

Ɍɪɚɞɢɰɢɨɧɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɡɚɳɢɬɵ ɪɭɤ ɩɨɠɚɪɧɨɝɨ ɨɫɬɚɸɬɫɹ ɛɪɟɡɟɧɬɨɜɵɟ 

ɤɪɚɝɢ, ɩɪɢɦɟɪ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 6. 

 

Ɉɝɧɟɫɬɨɣɤɢɟ ɩɪɨɩɢɬɤɢ, ɩɪɨɧɢɤɚɸɳɢɟ ɜ ɫɬɪɭɤɬɭɪɭ ɦɚɬɟɪɢɚɥɚ ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚɡɨɧ 40°ɋ-200°ɋ ɢ ɫɩɨɫɨɛɧɵ ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ ɬɟɩɥɨɜɨɦɭ ɩɨɬɨɤɭ 

ɞɨ 5 ɤȼɬ/ɦ2. ɂɧɨɝɞɚ ɫ ɛɪɟɡɟɧɬɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɢɧɢɥɢɫɤɨɠɚ. 

ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɟɞɫɬɚɜɥɟɧ ɜɚɪɢɚɧɬ ɩɟɪɱɚɬɨɤ ɩɨɠɚɪɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɋɋɆ. 

 

 

Ɋɢɫɭɧɨɤ 6 - Ȼɪɟɡɟɧɬɨɜɵɟ 
ɤɪɚɝɢ 

 

Ɋɢɫɭɧɨɤ 7 - ɉɟɪɱɚɬɤɢ ɩɨɠɚɪɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɋɋɆ 
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ɉɹɬɢɩɚɥɵɟ ɩɟɪɱɚɬɤɢ ɫ ɤɪɚɝɚɦɢ — ɷɬɨ ɱɟɬɵɪɟɯɫɥɨɣɧɵɟ ɡɚɳɢɬɧɵɟ ɩɟɪɱɚɬɤɢ 

ɩɨɠɚɪɧɵɯ ɫ ɦɟɦɛɪɚɧɨɣ. 

ɉɟɪɜɵɣ ɫɥɨɣ - ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ, ɭɫɬɨɣɱɢɜɨɣ ɤ ɜɨɡɞɟɣɫɬɜɢɸ 

ɜɨɞɵ ɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚɬɭɪɚɥɶɧɨɣ ɤɨɠɢ. ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɤɪɚɝɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɫɩɢɥɤɚ. ɋ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɦɟɬɧɨɫɬɢ ɧɚɲɢɜɚɟɬɫɹ ɭɫɬɨɣɱɢɜɚɹ ɤ 

ɨɝɧɸ ɫɜɟɬɨɨɬɪɚɠɚɸɳɚɹ ɥɟɧɬɚ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɢɡɞɟɥɢɹ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɩɪɢɦɟɧɹɟɬɫɹ ɤɟɜɥɚɪɨɜɚɹ ɧɢɬɶ. 

ȼɬɨɪɨɣ ɫɥɨɣ - ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɡɚɳɢɬɵ ɨɬ ɠɢɞɤɨɫɬɟɣ. Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɧɟ ɩɪɨɩɭɫɤɚɸɳɢɟ ɠɢɞɤɨɫɬɶ. 

Ɍɪɟɬɢɣ ɫɥɨɣ - ɜɵɩɨɥɧɹɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɡɚɳɢɬɧɭɸ ɮɭɧɤɰɢɸ. ɉɪɢ ɢɡɝɨ-

ɬɨɜɥɟɧɢɢ ɩɪɢɦɟɧɹɸɬ Ʉɟɜɥɚɪ ɢ ɇɨɦɟɤɫ, ɤɨɬɨɪɨɟ ɫɩɨɫɨɛɧɵ ɨɛɟɫɩɟɱɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 

ɜɨɡɞɟɣɫɬɜɢɸ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɢɫɬɢɪɚɧɢɸ ɢ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɨɜɪɟɠɞɟɧɢɹɦ. 

ɑɟɬɜɟɪɬɵɣ ɫɥɨɣ - ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɤɟɜɥɚɪɚ, ɫɩɟɰɢɚɥɶɧɨ ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɞɥɹ 

ɩɪɢɞɚɧɢɹ ɟɦɭ ɦɹɝɤɨɫɬɢ ɢ ɷɥɚɫɬɢɱɧɨɫɬɢ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 

ɬɪɢɤɨɬɚɠɧɨɝɨ ɩɨɥɨɬɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɴɟɦɧɨɟ ɩɥɟɬɟɧɢɟ ɨɧɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɬɟɪɦɨɢɡɨɥɹɰɢɢ. 

Ⱦɚɧɧɵɟ ɩɟɪɱɚɬɤɢ ɢɦɟɸɬ ɛɨɥɶɲɨɣ ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɵ ɤ ɢɫɬɢɪɚɧɢɸ. 

ȼɫɟ ɫɥɨɣ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɚɹ ɢɫɤɥɸɱɚɟɬ 

ɫɦɟɳɟɧɢɟ ɢ ɜɵɜɨɪɚɱɢɜɚɧɢɟ ɫɥɨɟɜ (ɧɚɩɪɢɦɟɪ, ɩɪɢ ɫɧɹɬɢɢ ɢɥɢ ɧɚɞɟɜɚɧɢɢ ɩɟɪɱɚɬɤɢ ɧɚ 

ɦɨɤɪɭɸ ɪɭɤɭ ɢɥɢ ɜ ɫɩɟɲɤɟ). 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɋɂɁɊ ɫɨɨɬ-

ɜɟɬɫɬɜɭɸɳɢɯ ɧɨɪɦɚɦ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4, 5, 6. 

 

Ɍɚɛɥɢɰɚ 4 - Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɤɚɧɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɦɩɟɪɚɬɭɪɵ 300 ɨɋ, ɫ, ɧɟ 

ɦɟɧɟɟ 
300 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɩɥɨɬɧɨɫɬɶɸ: 
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ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

5 ɤȼɬ/ɦ2, ɫ, ɧɟ ɦɟɧɟɟ 240 

40 ɤȼɬ/ɦ2, ɫ, ɧɟ ɦɟɧɟɟ 5 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɨɬɤɪɵɬɨɝɨ ɩɥɚɦɟɧɢ, ɫ, ɧɟ 

ɦɟɧɟɟ 
15 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɤɨɧɬɚɤɬɭ ɫ ɧɚɝɪɟɬɵɦɢ ɞɨ 400 ɨɋ ɬɜɟɪɞɵɦɢ 

ɩɨɜɟɪɯɧɨɫɬɹɦɢ, ɫ, ɧɟ ɦɟɧɟɟ 
10 

 

Ɍɚɛɥɢɰɚ 5 - Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɤɚɧɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

ɉɨɜɟɪɯɧɨɫɬɧɚɹ ɩɥɨɬɧɨɫɬɶ, ɝ/ ɦ2, ɧɟ ɛɨɥɟɟ 600 

Ɋɚɡɪɵɜɧɚɹ ɧɚɝɪɭɡɤɚ: 

ɩɨ ɨɫɧɨɜɟ, ɇ, ɧɟ ɦɟɧɟɟ 700 

ɩɨ ɭɬɤɭ, ɇ, ɧɟ ɦɟɧɟɟ 600 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɡɞɢɪɚɧɢɸ: 

ɩɨ ɨɫɧɨɜɟ, ɇ, ɧɟ ɦɟɧɟɟ 60 

ɩɨ ɭɬɤɭ; ɇ, ɧɟ ɦɟɧɟɟ 60 

ɍɫɚɞɤɚ ɩɨɫɥɟ ɧɚɦɨɤɚɧɢɹ ɢ ɜɵɫɭɲɢɜɚɧɢɹ, %, ɧɟ ɛɨɥɟɟ 5 

ɍɫɚɞɤɚ ɩɨɫɥɟ ɧɚɝɪɟɜɚɧɢɹ, %, ɧɟ ɛɨɥɟɟ 5 

Ɇɨɪɨɡɨɫɬɨɣɤɨɫɬɶ, ɋ, ɧɟ ɜɵɲɟ -50 

ȼɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ, ɦɦ ɜɨɞ.ɫɬ., ɧɟ ɦɟɧɟɟ 800 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɫɥɚɛɵɯ (ɞɨ 20 %) ɤɢɫɥɨɬ ɢ 

ɳɟɥɨɱɟɣ (ɇ2Ȼ04, ɇɈ, NaOH), ɨɛɴɟɦ ɫɬɨɤɚ ɩɪɢ ɩɭɥɟɜɨɦ 

ɩɪɨɧɢɤɧɨɜɟɧɢɢ, %, ɧɟ ɦɟɧɟɟ 

80 
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1.3 ɇɢɬɢɧɨɥ 

ɇɢɬɢɧɨɥ (ɧɢɤɟɥɢɞ ɬɢɬɚɧɚ) - ɫɩɥɚɜ ɬɢɬɚɧɚ ɢ ɧɢɤɟɥɹ (55 % ɧɢɤɟɥɹ ɢ 45% ɬɢɬɚɧɚ ɜ 

ɫɨɫɬɚɜɟ). Ⱦɚɧɧɵɣ ɫɩɥɚɜ ɭɧɢɤɚɥɟɧ ɬɟɦ, ɱɬɨ ɨɛɥɚɞɚɟɬ ɩɚɦɹɬɶɸ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɮɨɪɦɵ ɢ 

ɫɜɟɪɯɭɩɪɭɝɨɫɬɶɸ. ɗɮɮɟɤɬ ɩɚɦɹɬɢ ɜɵɪɚɠɚɟɬɫɹ ɬɟɦ ɱɬɨ ɢɡɞɟɥɢɟ ɢɡ ɞɚɧɧɨɝɨ ɫɩɥɚɜɚ ɩɪɢ 

ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɨ ɩɨɪɨɝɚ ɮɚɡɨɜɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɮɨɪɦɭ, ɪɚɧɟɟ ɩɪɢɞɚɧɧɭɸ ɢɡɞɟɥɢɸ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

ɋɜɟɪɯɭɩɪɭɝɨɫɬɶ ɩɪɨɹɜɥɹɟɬɫɹ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɜɨ ɜɪɟɦɹ ɩɟɪɟɯɨɞɚ ɢɡ ɨɞɧɨɝɨ 

ɫɬɪɭɤɬɭɪɧɨɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɫɨɫɬɨɹɧɢɹ ɜ ɞɪɭɝɨɟ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɮɚɡɨɜɨɝɨ 

ɩɪɟɜɪɚɳɟɧɢɹ ɫɩɥɚɜ ɤɚɤ ɩɪɭɠɢɧɚ ɩɪɢɧɢɦɚɟɬ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɜɢɞ. Ɇɟɯɚɧɢɡɦ ɞɟɣɫɬɜɢɹ 

ɪɚɛɨɬɵ ɫɩɥɚɜɚ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 8. 

ɇɢɬɢɧɨɥ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɢɦɢ ɤɨɪɪɨɡɢɣɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 

ɩɪɨɱɧɨɫɬɶɸ, ɜɵɫɨɤɨɣ ɩɥɚɫɬɢɱɧɨɫɬɶɸ ɜ ɫɜɹɡɢ ɫ ɬɟɦ ɫɩɨɫɨɛɟɧ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɢɫ-

ɯɨɞɧɭɸ ɮɨɪɦɭ ɞɨ 1000000 ɪɚɡ.

Ɍɚɛɥɢɰɚ 6 - Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɦɚɬɟɪɢɚɥɨɜ ɥɚɞɨɧɧɨɣ ɱɚɫɬɢ ɢ ɧɚɤɥɚɞɨɤ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɢɫɬɢɪɚɧɢɸ, ɰɢɤɥɨɜ ɧɟ ɦɟɧɟɟ 10000 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɦɧɨɝɨɤɪɚɬɧɨɦɭ ɢɡɝɢɛɭ, ɰɢɤɥɨɜ ɧɟ ɦɟɧɟɟ 
10000 

ɀɟɫɬɤɨɫɬɶ ɩɪɢ ɢɡɝɢɛɟ, ɇ, ɧɟ ɛɨɥɟɟ 0,4 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɪɨɤɨɥɭ, ɇ, ɧɟ ɦɟɧɟɟ 80,0 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɪɟɡɭ 20,0 
 



21 

 

 

 

ɇɢɬɢɧɨɥ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɢ ɢɫɩɵɬɚɧ ɜ ɋɒȺ 1960 ɝ. ɉɨ ɡɚɦɵɫɥɭ ɪɚɡɪɚɛɨɬɱɢɤɨɜ 

ɫɩɥɚɜ ɫɨɡɞɚɜɚɥɫɹ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɹɯ ɬɟɯɧɢɤɢ ɝɞɟ ɛɵɥɨ ɧɟɨɛɯɨɞɢɦɨ 

ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɫ ɧɟɛɨɥɶɲɢɦ ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ, ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɛɨɬɵ ɜ ɨɛɥɚɫɬɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. ɉɪɢ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ 

ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɱɬɨ ɥɟɝɤɨ ɞɟɮɨɪɦɢɪɭɸɳɢɟɫɹ ɜ ɨɯɥɚɠɞɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɛɪɚɡɰɵ ɢɡ 

ɧɢɬɢɧɨɥɚ, ɩɪɢ ɧɚɝɪɟɜɟ ɞɨ ɨɩɪɟɞɟɥɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɩɪɨɹɜɥɹɥɢ ɷɮɮɟɤɬ ɩɚɦɹɬɢ ɮɨɪɦɵ, 

ɩɪɢ ɷɬɨɦ ɩɪɨɢɡɜɨɞɹ ɩɨɥɟɡɧɭɸ ɪɚɛɨɬɭ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɞɟɥɢɹ ɢɡ ɞɚɧɧɨɝɨ ɫɩɥɚɜɚ 

ɧɚɲɥɢ ɩɪɢɦɟɧɟɧɢɟ ɜ ɦɟɞɢɰɢɧɟ, ɪɨɛɨɬɨɬɟɯɧɢɤɟ ɩɪɢ ɫɨɡɞɚɧɢɢ ɬɟɩɥɨɦɟɯɚɧɢɱɟɫɤɢɯ 

ɭɫɬɪɨɣɫɬɜ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɝɞɟ ɢɦɟɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɪɢɦɟɧɟɧɢɢ ɷɮɮɟɤɬɚ 

ɩɚɦɹɬɢ ɮɨɪɦɵ. 

ɗɮɮɟɤɬ ɩɚɦɹɬɢ ɮɨɪɦɵ ɜ ɫɩɥɚɜɚɯ ɧɚ ɨɫɧɨɜɟ Ni-Ti ɜɵɪɚɠɟɧ ɨɱɟɧɶ ɹɪɤɨ, ɩɪɢɱɟɦ 

ɜɨɡɦɨɠɧɚ ɪɟɝɭɥɢɪɨɜɤɚ ɬɟɦɩɟɪɚɬɭɪ ɫ ɩɨɦɨɳɶɸ ɜɜɨɞɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ 

ɫɩɥɚɜ. ɇɢɬɢɧɨɥ ɥɟɝɤɨ ɩɨɞɞɚɟɬɫɹ ɨɛɪɚɛɨɬɤɟ, ɭɫɬɨɣɱɢɜ ɤ ɤɨɪɪɨɡɢɢ ɨɛɥɚɞɚɟɬ ɯɨɪɨɲɢɦɢ 

ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

Ɉɫɧɨɜɧɚɹ ɬɪɭɞɧɨɫɬɶ ɜ ɩɨɥɭɱɟɧɢɢ ɫɩɥɚɜɨɜ ɧɢɬɢɧɨɥ, ɱɬɨ ɢ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɟɝɨ 

ɫɬɨɢɦɨɫɬɶ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɬɨɱɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ 

 

Ɋɢɫɭɧɨɤ 8 - Ɇɟɯɚɧɢɡɦ ɞɟɣɫɬɜɢɹ ɫɩɥɚɜɚ 
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ɫɨɫɬɚɜɚ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɨɱɟɧɶ ɛɨɥɶɲɢɦ ɜɥɢɹɧɢɟɦ ɩɨɫɥɟɞɧɟɝɨ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ 

ɦɚɪɬɟɧɫɢɬɧɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ. Ɍɚɤ, ɨɬɤɥɨɧɟɧɢɟ ɜ ɫɨɞɟɪɠɚɧɢɢ ɧɢɤɟɥɹ ɧɚ 0,5% ɦɨɠɟɬ 

ɢɡɦɟɧɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɟɜɪɚɳɟɧɢɣ ɧɚ 50—60° ɋ. ɂɡɜɟɫɬɧɵɟ ɬɪɭɞɧɨɫɬɢ ɜ ɜɵɩɥɚɜɤɟ 

ɫɩɥɚɜɨɜ ɇɢɬɢɧɨɥ ɫɨɡɞɚɸɬ ɬɚɤɠɟ ɛɨɥɶɲɚɹ ɪɚɡɧɢɰɚ ɜ ɩɥɨɬɧɨɫɬɹɯ ɧɢɤɟɥɹ ɢ ɬɢɬɚɧɚ ɢ 

ɜɵɫɨɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɬɢɬɚɧɚ ɜ ɪɚɫɩɥɚɜɥɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɞɧɚɤɨ ɚɤɬɢɜɧɨɫɬɶ ɪɟɡɤɨ 

ɫɧɢɠɚɟɬɫɹ ɩɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɨɞɧɨɪɨɞɧɨɝɨ ɠɢɞɤɨɝɨ ɪɚɫɬɜɨɪɚ. 

Ⱥɝɪɟɝɚɬɵ ɞɥɹ ɜɵɩɥɚɜɤɢ ɫɩɥɚɜɨɜ ɧɢɬɢɧɨɥ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɵɫɬɪɵɣ ɧɚɝɪɟɜ 

ɢ ɯɨɪɨɲɭɸ ɡɚɳɢɬɭ ɨɬ ɨɤɢɫɥɟɧɢɹ. ɗɬɢɦ ɭɫɥɨɜɢɹɦ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɢɧɞɭɤɰɢɨɧɧɵɟ ɩɟɱɢ, 

ɚ ɬɚɤɠɟ ɞɭɝɨɜɵɟ ɩɟɱɢ ɫ ɩɥɚɜɹɳɢɦɫɹ ɷɥɟɤɬɪɨɞɨɦ; ɛɨɥɟɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦɢ ɢ 

ɬɟɯɧɨɥɨɝɢɱɧɵɦɢ ɹɜɥɹɸɬɫɹ ɢɧɞɭɤɰɢɨɧɧɵɟ ɩɟɱɢ. Ɍɢɝɟɥɶ ɞɥɹ ɜɟɞɟɧɢɹ ɩɥɚɜɤɢ ɦɨɠɟɬ 

ɛɵɬɶ ɢɥɢ ɝɪɚɮɢɬɨɜɵɦ, ɢɥɢ, ɱɬɨ ɥɭɱɲɟ, ɤɟɪɚɦɢɱɟɫɤɢɦ ɢɡ ɨɤɢɫɢ ɰɢɪɤɨɧɢɹ (ZrCb). 

ȼɫɥɟɞɫɬɜɢɟ ɛɨɥɶɲɨɣ ɚɤɬɢɜɧɨɫɬɢ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɬɢɬɚɧɚ ɢ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɭɝɥɟɪɨɞɚ ɜ ɬɢɬɚɧɟ ɩɪɢ ɜɟɞɟɧɢɢ ɩɥɚɜɤɢ ɜ ɝɪɚɮɢɬɨɜɨɦ ɬɢɝɥɟ ɜ ɧɟɝɨ 

ɜɧɚɱɚɥɟ ɡɚɝɪɭɠɚɟɬɫɹ ɭɠɟ ɪɚɧɟɟ ɜɵɩɥɚɜɥɟɧɧɵɣ ɫɩɥɚɜ ɇɢɬɢɧɨɥ ɜ ɤɨɥɢɱɟɫɬɜɟ ɨɤɨɥɨ 10% 

ɨɬ ɦɚɫɫɵ ɲɢɯɬɵ; ɩɪɢ ɜɟɞɟɧɢɢ ɩɥɚɜɤɢ ɜ ɤɟɪɚɦɢɱɟɫɤɨɦ ɬɢɝɥɟ ɜɧɚɱɚɥɟ ɡɚɝɪɭɠɚɸɬ 

ɧɢɤɟɥɶ. ɉɨɫɥɟ ɪɚɫɩɥɚɜɥɟɧɢɹ ɧɢɬɢɧɨɥɚ ɢɥɢ ɧɢɤɟɥɹ ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ ɜɜɨɞɹɬ 

ɨɫɬɚɥɶɧɭɸ ɲɢɯɬɭ. ɉɥɚɜɤɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɟɫɬɢ ɜ ɡɚɳɢɬɧɨɣ ɚɬɦɨɫɮɟɪɟ ɢɥɢ ɜ ɜɚɤɭɭɦɟ. 

Ɋɚɡɥɢɜɤɭ ɫɩɥɚɜɨɜ ɧɢɬɢɧɨɥ ɩɪɨɜɨɞɹɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 1400—1470° ɋ [6]. 

Ɉɫɧɨɜɧɵɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɩɥɚɜɨɜ Ni-Ti ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 

7, 8. 

 

Ɍɚɛɥɢɰɚ 7 - Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɩɥɚɜɨɜ ɫ ɩɚɦɹɬɶɸ ɮɨɪɦ [6] 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɜɨɣɫɬɜɚ, ɟɞɢɧɢɰɚ ɢɡ-

ɦɟɪɟɧɢɹ 

ȼɟɥɢɱɢɧɚ 

ɉɥɨɬɧɨɫɬɶ, ɝ/ɫɦ3 6,45-6,55 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ, ɨɋ 1240-1310 
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ɢɦɟɧɨɜɚɧɢɟ ɫɜɨɣɫɬɜɚ, ɟɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ 
ȼɟɥɢɱɢɧɚ 

ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɋɪ, ɤɚɥ/ɦɨɥɶ ɨɋ 
6-15 

ɂɧɬɟɪɜɚɥ ɬɟɦɩɟɪɚɬɭɪ ɩɪɟɜɪɚɳɟɧɢɣ, ɨɋ 
-60 ..... +160 

ɑɚɫɬɢɱɧɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɹ ɞɟɮɨɪɦɚɰɢɹ 8-15% 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ȼɬ/ɫɦ ɝɪɚɞ 0,01 

Ɇɨɞɭɥɶ ɧɨɪɦɚɥɶɧɨɣ ɭɩɪɭɝɨɫɬɢ, Ɇɩɚ (ɩɪɢ 

100 ɨɋ) 

50000-74000 

Ɇɨɞɭɥɶ ɫɞɜɢɝɚ G, Ɇɩɚ (ɩɪɢ 100 ɨɋ) 22000-25000 

Ʉɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ, ^ 0,33-0,48 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ, Ɇɉɚ 500-1500 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ, Ɇɉɚ 250-1100 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ ɭɞɥɢɧɟɧɢɟ, % 10-55 

ȼɟɥɢɱɢɧɚ ɞɟɮɨɪɦɚɰɢɢ, ɨɛɪɚɬɢɦɨɣ ɩɪɢ 

ɧɚɝɪɟɜɟ, % 

8-10 

ɋɬɟɩɟɧɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɮɨɪɦɵ, % 92-100 

ɍɫɢɥɢɹ, ɪɚɡɜɢɜɚɟɦɵɟ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ 

ɮɨɪɦɵ, ɇ/ɦɦ2 

400-950 

ȼɟɥɢɱɢɧɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɮɨɪɦɵ, ɨɋ 

30-15 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɨɡɜɪɚɬɢɦɚɹ ɞɟɮɨɪɦɚɰɢɹ 8-

10% 

1 ɫɪɚɛɚɬɵɜɚɧɢɟ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɨɡɜɪɚɬɢɦɚɹ ɞɟɮɨɪɦɚɰɢɹ 5-

6% 

100 ɫɪɚɛɚɬɵɜɚɧɢɣ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɨɡɜɪɚɬɢɦɚɹ ɞɟɮɨɪɦɚɰɢɹ 3-

4% 

100000 ɫɪɚɛɚɬɵɜɚɧɢɣ 
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ɂɫɯɨɞɹ ɢɡ ɭɧɢɤɚɥɶɧɵɯ ɫɜɨɣɫɬɜ ɫɩɥɚɜɚ ɜɨɡɦɨɠɧɨ ɪɚɡɪɚɛɨɬɚɬɶ ɜɚɪɢɚɧɬ ɞɨ-

ɩɨɥɧɢɬɟɥɶɧɨɝɨ ɜɤɥɚɞɵɲɚ, ɩɪɢɱёɦ ɦɧɨɝɨɤɪɚɬɧɨɝɨ, ɨɛɪɚɬɢɦɨɝɨ ɞɟɣɫɬɜɢɹ, ɞɥɹ ɡɚɳɢɬɵ 

ɪɭɤ ɩɨɠɚɪɧɨɝɨ.

Ɍɚɛɥɢɰɚ 8 - Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɧɞɚɪɬɧɨɝɨ ɧɢɬɢɧɨɥɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɟɪɠɚ 
ɜɟɸɳɟɣ ɫɬɚɥɶɸ [6] 

ɋɜɨɣɫɬɜɚ Nitinol (Ɇɚɪɬɟɧɫɢɬ(Ɇ) 
/Ⱥɭɫɬɟɧɢɬ(Ⱥ)) 

ɇɟɪɠɚɜɟɸɳɚɹ 
ɫɬɚɥɶ 

Ɍɨɱɤɚ ɩɥɚɜɥɟɧɢɹ (°ɋ) 1310 1450 
ɉɥɨɬɧɨɫɬɶ (ɝ /ɫɦ3) 6,5 8 
ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ (Ɉɦ 
ɫɦ) 

76 (M) / 82 (A) 72 

Ɍɟɩɥɨɜɨɟ ɪɚɫɲɢɪɟɧɢɟ (10-6 / Ʉ) 6,6 (M) / 11 (A) 17,3 
Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ (ȼɬ/(ɦ Ʉ)) 18 16,3 
Ɇɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ (Ƚɉɚ) 40 (M) / 75 (A) 193 
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2 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɜɤɥɚɞɵɲɚ ɞɥɹ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɪɭɤ 

2.1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɫɨɬɪɭɞɧɢɤɢ ɩɨɠɚɪɧɨɣ ɢ ɚɜɚɪɢɣɧɨ - ɫɩɚɫɚɬɟɥɶɧɨɣ ɫɥɭɠɛɵ 

ɩɨɫɬɨɹɧɧɨ ɫɬɚɥɤɢɜɚɸɬɫɹ ɫɨ ɦɧɨɠɟɫɬɜɨɦ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɱɬɨ ɜ 

ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢɜɨɞɢɬ ɤ ɬɪɚɜɦɚɦ ɢ ɝɢɛɟɥɢ ɱɟɥɨɜɟɤɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɟɬ 

ɡɚɬɪɨɧɭɬ ɬɨɥɶɤɨ ɨɞɢɧ ɢɡ ɦɧɨɠɟɫɬɜɚ ɮɚɤɬɨɪɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ 

ɱɟɥɨɜɟɤɚ, ɚ ɢɦɟɧɧɨ ɬɟɩɥɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɤɢɫɬɢ ɪɭɤ (ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɞɚɧɧɭɸ ɱɚɫɬɶ 

ɬɟɥɚ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨ ɬɚɤ - ɤɚɤ ɨɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ ɱɟɥɨɜɟɤɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɢɦɟɧɧɨ 

ɪɭɤɚɦɢ). 

ɋ ɞɚɧɧɵɦ ɮɚɤɬɨɪɨɦ ɱɟɥɨɜɟɤ ɫɬɚɥɤɢɜɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ 

ɤɨɧɬɚɤɬɚ ɫ ɨɝɧɟɦ, ɦɚɬɟɪɢɚɥɚɦɢ, ɩɨɞɜɟɪɝɲɢɦɢɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. 

Ʉɨɧɬɚɤɬ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɤɚɤ ɨɫɨɡɧɚɧɨ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɡɚɞɚɱɢ 

(ɪɚɫɱɢɫɬɤɚ ɩɭɬɢ), ɬɚɤ ɢ ɧɚ ɭɪɨɜɧɟ ɪɟɮɥɟɤɬɨɪɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɩɨɩɵɬɤɚ ɫɨɯɪɚɧɢɬɶ 

ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɩɨɬɟɪɢ ɨɩɨɪɵ) ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɨ, ɬɚɤ ɤɚɤ 

ɧɟɜɨɡɦɨɠɧɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɰɟɧɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 

ɉɪɢ ɥɢɤɜɢɞɚɰɢɢ ɨɱɚɝɚ ɜɨɡɝɨɪɚɧɢɹ ɩɟɪɜɨɨɱɟɪɟɞɧɚɹ ɡɚɞɚɱɚ ɫɨɬɪɭɞɧɢɤɚ ɮɟ-

ɞɟɪɚɥɶɧɚɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɫɥɭɠɛɚ (Ɏɉɋ) ɹɜɥɹɟɬɫɹ ɫɩɚɫɟɧɢɟ ɥɸɞɟɣ, ɩɨ ɤɚɤɢɦ- ɥɢɛɨ 

ɩɪɢɱɢɧɚɦ ɨɤɚɡɚɜɲɢɯɫɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɩɨɠɚɪɚ. ȼ ɪɟɲɟɧɢɢ ɞɚɧɧɨɣ ɡɚɞɚɱɢ 

ɩɪɢɧɢɦɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɬɪɚɜɦɢɪɨɜɚɧɢɹ ɫɨɬɪɭɞɧɢɤɚ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧ 

ɜɚɪɢɚɧɬ ɦɨɞɟɪɧɢɡɚɰɢɢ ɋɂɁɊ ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɬɟɩɥɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɪɭɤɢ 

ɱɟɥɨɜɟɤɚ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɬɟɨɪɟɬɢɱɟɫɤɢ ɫɧɢɠɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɫɨɬɪɭɞɧɢɤɨɦ 

ɬɟɪɦɢɱɟɫɤɢɯ ɨɠɨɝɨɜ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɪɟɦɹ, ɤɨɬɨɪɨɟ ɩɨɠɚɪɧɵɣ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɜ ɡɨɧɟ ɨɩɚɫɧɵɯ ɬɟɦɩɟɪɚɬɭɪ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɧɟɧɢɹ 

ɡɚɳɢɬɧɵɯ ɩɟɪɱɚɬɨɤ, ɧɨ ɧɟɫɦɨɬɪɹ ɧɚ ɷɬɨ ɬɪɚɜɦɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 



Ɋɢɫɭɧɨɤ 9 - ȼɚɪɢɚɧɬ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɟɪɱɚɬɤɢ 
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ɪɚɛɨɬ, ɩɪɢɫɭɬɫɬɜɭɸɬ. ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɚɥɶɧɟɣ-

ɲɟɝɨ ɩɨɢɫɤɚ ɩɭɬɟɣ ɩɨɜɵɲɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɬɪɭɞɧɢɤɨɜ Ɏɉɋ. 

ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɪɢɫɤɚ ɩɨɥɭɱɟɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ ɨɠɨɝɨɜ ɧɚɦɢ ɩɪɟɞɥɨɠɟɧ 

ɜɚɪɢɚɧɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ. 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɦɨɞɟɥɟɣ ɢ ɨɡɧɚɤɨɦɥɟɧɢɹ ɫ ɜɚɪɢɚɧɬɚɦɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɩɪɟɞɥɨɠɟɧɢɣ ɩɪɨɢɡɜɟɞɟɧ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ. 

2.2 ɉɚɬɟɧɬɧɵɣ ɩɨɢɫɤ 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɨɥɟɡɧɨɣ ɦɨɞɟɥɢ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ ɞɥɹ ɜɵ-

ɹɜɥɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɪɚɧɟɟ ɢɡɞɟɥɢɣ. ɉɚɬɟɧɬɧɵɣ ɩɨɢɫɤ ɩɪɨɢɡɜɨɞɢɥɫɹ 

ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɩɟɪɱɚɬɨɤ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɣ ɪɚɛɨɬɵ 

ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ: 

ɂɡɜɟɫɬɧɚ ɩɨɥɟɡɧɚɹ ɦɨɞɟɥɶ (ɩɚɬɟɧɬ ɧɚ ɩɨɥɟɡɧɭɸ ɦɨɞɟɥɶ № A41D 19/05 (2006.01) 

RU 172694 U1 ɡɚɹɜɤɚ 2016144545 ɨɬ 14.11.2016, ɛɸɥ. 20 ɨɬ 19.07.2017. ɋɦɢɪɧɨɜɚ ȿ. Ʌ., 

Ʌɭɤɚɲɟɜɫɤɢɣ Ⱥ. ȼ., ɒɟɦɚɤɨɜ Ⱥ. ȼ.) [7] ɜ ɤɨɬɨɪɨɣ ɩɪɟɞɥɨɠɟɧ ɜɚɪɢɚɧɬ ɩɟɪɱɚɬɤɢ ɞɥɹ 

ɡɚɳɢɬɵ ɤɢɫɬɟɣ ɪɭɤ ɨɬ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɨɡɧɢɤɚɸɳɢɯ 

ɩɪɢ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ ɢ ɩɪɨɜɟɞɟɧɢɢ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

ȼɚɪɢɚɧɬ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɟɪɱɚɬɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9. 

 



 

 

ȼ ɩɪɟɞɥɨɠɟɧɧɨɦ ɜɚɪɢɚɧɬɟ ɢɫɩɨɥɧɟɧɢɹ ɩɟɪɱɚɬɤɢ ɩɨɠɚɪɧɨɝɨ ɪɟɡɭɥɶɬɚɬ ɞɨ-

ɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɡɞɟɥɟɧɢɹ ɩɟɪɱɚɬɤɢ ɧɚ ɧɚɪɭɠɧɭɸ (1) ɢ ɜɧɭɬɪɟɧɧɸɸ (2), ɩɪɢ ɷɬɨɦ 

ɬɵɥɶɧɭɸ ɫɬɨɪɨɧɭ (3) ɧɚɪɭɠɧɨɣ ɩɟɪɱɚɬɤɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɫɬɚɜɨɤ (4), 

ɡɚɳɢɳɚɸɳɢɦɢ ɦɟɠɮɚɥɚɧɝɨɜɵɟ ɫɭɫɬɚɜɵ ɩɚɥɶɰɟɜ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɧɚɤɥɚɞɤɨɣ (5) 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɡɚɳɢɬɵ ɩɹɫɬɢ ɢ ɩɹɫɬɧɨ - ɮɚɥɚɧɝɨɜɵɯ ɫɭɫɬɚɜɨɜ ɩɚɥɶɰɟɜ. 

ɇɚɤɥɚɞɤɭ (5) ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ, ɪɚɡɞɟɥɟɧɧɵɯ ɜ ɨɛɥɚɫɬɢ ɩɹɫɬɧɨ - 

ɮɚɥɚɧɝɨɜɵɯ ɫɭɫɬɚɜɨɜ ɩɚɥɶɰɟɜ. 

ȼ ɩɪɟɞɥɨɠɟɧɧɨɣ ɩɟɪɱɚɬɤɟ ɨɬɞɚɟɬɫɹ ɩɪɟɞɩɨɱɬɟɧɢɟ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ: 

- ɥɚɞɨɧɧɚɹ ɱɚɫɬɶ (6) ɢ ɥɚɫɬɨɜɢɰɵ (7) ɧɚɪɭɠɧɨɣ ɩɟɪɱɚɬɤɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɩɚɪɚɚɪɚɦɢɞɧɵɯ ɜɨɥɨɤɨɧ ɫ ɧɚɪɭɠɧɵɦ ɩɨɥɢɦɟɪɧɵɦ 

ɩɨɤɪɵɬɢɟɦ, ɬɵɥɶɧɚɹ ɱɚɫɬɶ (3) ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɫɨ ɜɧɭɬɪɟɧɧɢɦ ɫɥɨɟɦ ɚɧɚɥɨɝɢɱɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ; 

-ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɮɢɤɫɚɰɢɢ ɩɟɪɱɚɬɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 

ɡɚɤɪɟɩɥɟɧɧɚɹ ɫɬɹɝɢɜɚɸɳɚɹ ɷɥɚɫɬɢɱɧɚɹ ɥɟɧɬɚ (8); 

- ɱɚɫɬɢ ɧɚɤɥɚɞɤɢ (5) ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɫɜɨɛɨɞɵ ɞɜɢɠɟɧɢɹ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ 

ɪɚɡɥɢɱɧɨɝɨ ɪɚɡɦɟɪɚ, ɜɟɪɯɧɹɹ ɭɡɤɚɹ, ɧɢɠɧɹɹ ɲɢɪɨɤɚɹ; 

- ɧɚɤɥɚɞɤɚ (5) ɢ ɤɚɠɞɚɹ ɜɫɬɚɜɤɚ (4) ɫɨɫɬɨɹɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɥɨɟɜ. ɉɟɪɜɵɣ ɫɥɨɣ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɤɪɵɜɚɟɬɫɹ ɧɚɪɭɠɧɵɦ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ, ɜɬɨɪɨɣ ɫɥɨɣ ɫɨɫɬɨɢɬ 

ɢɡ ɢɝɥɨɩɪɨɛɢɜɧɨɝɨ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɬɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɥɨɣ ɜɚɬɢɧɚ 

ɢɝɥɨɩɪɨɲɢɜɧɨɝɨ; 

- ɜɧɭɬɪɟɧɧɸɸ ɩɟɪɱɚɬɤɭ (2) ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɜɨ-

ɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶɸ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɫɧɚɳɚɸɬ ɦɚɧɠɟɬɨɣ, ɜɵɩɨɥɧɟɧɧɨɣ ɢɡ 

ɬɪɢɤɨɬɚɠɧɨɝɨ ɩɨɥɨɬɧɚ (9). 

ȼ ɞɚɧɧɨɣ ɩɨɥɟɡɧɨɣ ɦɨɞɟɥɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɥɭɱɲɟɧɢɟ ɢɡɞɟɥɢɹ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ 

ɩɨɞɜɢɠɧɨɫɬɢ ɩɚɥɶɰɟɜ, ɢ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɲɢɬɚ ɨɬ ɬɟɩɥɨɜɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɢɫɬɢ ɪɭɤ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ. 

ɂɡɜɟɫɬɧɚ ɩɨɥɟɡɧɚɹ ɦɨɞɟɥɶ (ɉɨɥɟɡɧɚɹ ɦɨɞɟɥɶ № 116050 ɨɬ 21.02.2012 ɡɚɹɜɤɚ № 

2012106154, ɨɩɭɛɥɢɤɨɜɚɧɨ 20.05.2012. ɛɸɥ. №14, Ɇɟɮɨɤɨɜɚ Ɉ. Ⱥ, Ɏɚɞɟɟɜ 

Ɉ. Ⱥ.) [8], ɨɬɧɨɫɹɳɚɹɫɹ ɤ ɫɪɟɞɫɬɜɚɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɱɟɥɨɜɟɤɚ, ɬɨɱɧɟɟ, 

ɞɥɹ ɡɚɳɢɬɵ ɪɭɤ ɩɨɠɚɪɧɵɯ ɢ ɫɩɚɫɚɬɟɥɟɣ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ. 
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ɉɪɟɞɥɨɠɟɧɵ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɧɟɧɢɹ ɩɟɪɱɚɬɨɤ, ɨɞɢɧ ɢɡ ɧɢɯ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 10. 

 

1. ɉɟɪɱɚɬɤɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɨɠɚɪɧɵɯ, ɫɨɫɬɨɢɬ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɢɡ ɞɜɭɯ 

ɩɟɪɱɚɬɨɤ: ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ. ɉɟɪɱɚɬɤɚ ɨɫɧɚɳɟɧɚ ɜɫɬɚɜɤɚɦɢ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɡɚɳɢɬɵ ɩɹɫɬɢ ɢ ɩɹɫɬɧɨ - ɮɚɥɚɧɝɨɜɵɯ ɫɭɫɬɚɜɨɜ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɝɨɮɪɢɪɨɜɚɧɧɵɦɢ 

ɜɫɬɚɜɤɚɦɢ, ɡɚɳɢɳɚɸɳɢɦɢ ɫɭɫɬɚɜɵ ɧɚɯɨɞɹɳɢɦɢɫɹ ɦɟɠɞɭ ɩɪɨɤɫɢɦɚɥɶɧɨɣ ɢ 

ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɮɚɥɚɧɝɚɦɢ ɩɚɥɶɰɟɜ. ȼɫɟ ɜɫɬɚɜɤɢ ɢɦɟɸɬ ɧɚɪɭɠɧɵɣ ɫɥɨɢ, 

ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɪɦɨɫɬɨɣɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɩɨɞ ɧɢɦ ɫɥɨɟɦ ɦɚɬɟɪɢɚɥɚ ɫɩɨɫɨɛɧɨɝɨ ɞɟɦɩɮɢɪɨɜɚɬɶ ɭɞɚɪ. 

2. ɩɟɪɱɚɬɤɚ ɨɬ ɜɚɪɢɚɧɬɚ 1, ɨɬɥɢɱɚɸɳɚɹɫɹ ɧɚɥɢɱɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɚ-

ɬɟɪɱɚɬɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɠɢɦɧɨɣ ɫɢɥɵ ɞɟɦɩɮɢɪɭɸɳɟɦɭ 

ɦɚɬɟɪɢɚɥɭ ɜ ɨɛɥɚɫɬɢ ɫɭɫɬɚɜɨɜ ɩɚɥɶɰɟɜ, ɤ ɬɟɪɦɨɫɬɨɣɤɨɦɭ ɧɚɪɭɠɧɨɦɭ ɦɚɬɟɪɢɚɥɭ. ȼ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɤɚɱɟɫɬɜɟ ɞɟɦɩɮɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ, ɚɜɬɨɪɨɦ ɩɪɟɞɥɨɠɟɧ ɜɫɩɟɧɟɧɧɵɣ 

ɤɚɭɱɭɤ ɫ ɡɚɤɪɵɬɨɣ ɩɨɪɢɫɬɨɣ ɫɬɪɭɤɬɭɪɨɣ. ɇɚɪɭɠɧɵɣ ɫɥɨɣ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɡɝɨɬɚɜɥɢɜɚɬɶ 

ɢɡ ɦɚɬɟɪɢɚɥɚ ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ.
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3. ɩɟɪɱɚɬɤɚ ɨɬ ɜɚɪɢɚɧɬɚ 1, ɨɬɥɢɱɚɸɳɚɹɫɹ ɧɚɥɢɱɢɟɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɚ-

ɬɟɪɱɚɬɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɢɠɢɦɧɨɣ ɫɢɥɵ ɞɟɦɩɮɢɪɭɸɳɟɦɭ 

ɦɚɬɟɪɢɚɥɭ ɜ ɨɛɥɚɫɬɢ ɫɭɫɬɚɜɨɜ ɩɚɥɶɰɟɜ, ɤ ɬɟɪɦɨɫɬɨɣɤɨɦɭ ɧɚɪɭɠɧɨɦɭ ɦɚɬɟɪɢɚɥɭ. ȼ 

ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɤɚɱɟɫɬɜɟ ɞɟɦɩɮɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ, ɚɜɬɨɪɨɦ ɩɪɟɞɥɨɠɟɧ ɩɨɪɨɥɨɧ. 

ɇɚɪɭɠɧɵɣ ɫɥɨɣ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɢɡ ɦɚɬɟɪɢɚɥɚ ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ. 

4. Ⱦɚɧɧɵɣ ɩɪɟɞɥɨɠɟɧɧɵɣ ɜɚɪɢɚɧɬ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɞɪɭɝɢɦ 

ɜɚɪɢɚɧɬɨɦ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɪɚɝɢ. Ʉɪɚɝɚ ɥɚɞɨɧɧɨɣ ɱɚɫɬɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ ɢɡ 

ɦɚɬɟɪɢɚɥɨɜ ɫ ɨɫɧɨɜɨɣ ɢɡ ɩɚɪɚɚɪɚɦɢɞɧɵɯ ɜɨɥɨɤɨɧ ɢ ɨɛɪɚɳɟɧɧɵɦ ɧɚɪɭɠɭ ɩɨɥɢɦɟɪɧɵɦ 

ɩɨɤɪɵɬɢɟɦ, ɢɡɝɨɬɨɜɥɟɧɧɵɦ ɧɚ ɨɫɧɨɜɟ ɬɟɪɦɨɫɬɨɣɤɢɯ ɤɚɭɱɭɤɨɜ. Ɉɫɬɚɥɶɧɚɹ ɱɚɫɬɶ ɥɚɞɨɧɢ 

ɧɚɪɭɠɧɨɣ ɩɟɪɱɚɬɤɢ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɞɜɭɯɥɢɰɟɜɨɝɨ ɬɪɢɤɨɬɚɠɚ, ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 

ɩɨɤɪɵɬɢɟɦ ɧɚɪɭɠɧɨɣ ɱɚɫɬɢ ɫɢɥɢɤɨɧɨɦ 

5. ɉɟɪɱɚɬɤɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɜɵɲɟ ɨɩɢɫɚɧɧɵɯ ɬɟɦ, ɱɬɨ ɤɪɚɝɭ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ 

ɧɚɪɭɠɧɨɣ ɩɟɪɱɚɬɤɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɚɬɟɪɢɚɥɨɜ ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ 

ɧɚɯɨɞɹɬɫɹ ɚɪɚɦɢɞɧɵɟ ɜɨɥɨɤɧɚ. ɋ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ ɚɜɬɨɪɨɦ ɩɪɟɞɥɚɝɚɟɬɫɹ 

ɩɪɢɦɟɧɹɬɶ ɩɨɥɢɦɟɪɧɨɟ ɩɨɤɪɵɬɢɟ. 

6. ɉɪɟɞɥɨɠɟɧɧɵɣ ɜɚɪɢɚɧɬ ɨɬɥɢɱɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɧɚ ɧɚɩɚɥɤɚɯ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɯ ɜɫɬɚɜɨɤ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɢɠɟ ɢ ɜɵɲɟ ɝɨɮɪɢɪɨɜɚɧɧɵɯ ɜɫɬɚɜɨɤ. Ⱦɥɹ ɢɡ-

ɝɨɬɨɜɥɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɦɚɬɟɪɢɚɥɵ ɫ ɨɫɧɨɜɨɣ ɢɡ ɩɚɪɚɚɪɚɦɢɞɧɵɯ ɜɨɥɨɤɨɧ, ɫ ɞɨ-

ɩɨɥɧɢɬɟɥɶɧɵɦ ɩɨɥɢɦɟɪɧɵɦ ɫɥɨɟɦ ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɩɟɪɱɚɬɤɢ. 

7. ȼɚɪɢɚɧɬ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɨɫɬɚɥɶɧɵɯ ɬɟɦ ɱɬɨ ɬɵɥɶɧɭɸ ɱɚɫɬɶ ɧɚɪɭɠɧɨɣ ɩɟɪɱɚɬɤɢ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɧɚɤɥɚɞɤɨɣ ɢɡ ɞɟɦɩɮɢɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ, 

ɞɥɹ ɡɚɳɢɬɵ ɫɭɫɬɚɜɨɜ ɩɚɥɶɰɟɜ. ɉɟɪɱɚɬɤɚ ɫɨɫɬɨɢɬ ɢɡ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ ɱɚɫɬɟɣ. 

8. ɉɟɪɱɚɬɤɚ ɫɯɨɠɚɹ ɫ ɜɚɪɢɚɧɬɨɦ 7, ɧɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɫɧɚɳɚɬɶɫɹ 

ɞɟɦɩɮɢɪɭɸɳɢɦ ɦɚɬɟɪɢɚɥɨɦ ɧɚ ɨɫɧɨɜɟ ɜɫɩɟɧɟɧɧɨɝɨ ɤɚɭɱɭɤɚ ɞɥɹ ɡɚɳɢɬɵ ɫɭɫɬɚɜɨɜ 

ɩɚɥɶɰɟɜ. 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɹɜɥɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ 

ɫɥɨɠɧɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɟɪɱɚɬɤɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɦɚɬɟɪɢɚɥɨɜ 
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ɩɨɪɨɥɨɧɚ, ɬɚɤ ɤɚɤ ɜ ɫɥɭɱɚɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɩɟɪɱɚɬɤɢ ɩɪɢ ɞɨɫɬɭɩɟ ɨɝɧɹ ɤ 

ɩɨɪɨɥɨɧɭ, ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

ɂɡɜɟɫɬɧɚ ɩɨɥɟɡɧɚɹ ɦɨɞɟɥɶ (ɉɨɥɟɡɧɚɹ ɦɨɞɟɥɶ № 168072 ɨɬ 19.04.2016, ɡɚɹɜɤɚ № 

2016115291, ɨɩɭɛɥɢɤɨɜɚɧɨ 17.01.2017. ɛɸɥ. № 2, Ɇɢɲɬɚ ȼ. ɉ.) [2]. 

ȼ ɞɚɧɧɨɣ ɩɨɥɟɡɧɨɣ ɦɨɞɟɥɢ ɩɪɨɞɨɥɠɟɧ ɜɚɪɢɚɧɬ ɡɚɳɢɬɧɨɣ ɩɟɪɱɚɬɤɢ, ɩɪɟɞ-

ɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɫɨɬɪɭɞɧɢɤɨɜ ɩɨɠɚɪɧɨɣ ɫɥɭɠɛɵ. Ⱦɚɧɧɚɹ ɩɟɪɱɚɬɤɚ ɫɨɫɬɨɢɬ ɢɡ 

ɧɚɪɭɠɧɨɣ ɩɟɪɱɚɬɤɢ, ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɬɨɪɨɣ ɚɜɬɨɪɨɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 

ɨɝɧɟɡɚɳɢɬɧɨɝɨ ɬɟɤɫɬɢɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ ɩɚɪɚɚɪɚɦɢɞɧɵɯ ɜɨɥɨɤɨɧ, ɫ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɨɥɢɦɟɪɧɵɦ ɫɥɨɟɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɵ 

ɧɚɪɭɠɧɨɣ ɩɟɪɱɚɬɤɢ. ȼɧɭɬɪɟɧɧɸɸ ɩɟɪɱɚɬɤɭ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɝɨ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɬɟɤɫɬɢɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ⱥɜɬɨɪɨɦ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɚɪɢɚɧɬ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɩɟɪɱɚɬɤɢ ɢɡ ɪɟɡɢ-

ɧɨɬɟɤɫɬɢɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɞɜɭɯɫɬɨɪɨɧɧɢɦ ɞɭɛɥɢɪɨɜɚɧɢɟɦ. ɉɪɢ ɷɬɨɦ ɧɚɪɭɠɧɭɸ 

ɫɬɨɪɨɧɭ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɢɡ ɷɥɚɫɬɢɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɧɟɪɚɫɬɹɠɢɦɨɣ ɧɢɬɢ, ɷɥɚɫɬɨɦɟɪɧɨɣ ɧɢɬɢ ɢ ɧɢɬɢ ɥɸɪɟɤɫ, ȼɧɭɬɪɟɧɧɸɸ ɫɬɨɪɨɧɭ 

ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɡɝɨɬɨɜɢɬɶ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɟɪɚɫɬɹɠɢɦɨɣ ɧɢɬɢ ɢ ɷɥɚɫɬɨɦɟɪɧɨɣ ɧɢɬɢ. 

ɋɯɟɦɚɬɢɱɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɟɪɱɚɬɤɢ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 11. 
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Ⱦɚɧɧɨɟ ɢɡɞɟɥɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɠɚɪɧɵɦɢ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

ɉɟɪɟɞ ɪɚɛɨɬɚɣ ɫ ɢɫɬɨɱɧɢɤɨɦ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɫɨɬɪɭɞɧɢɤ Ɏɉɋ 

ɧɚɞɟɜɚɟɬ ɡɚɳɢɬɧɭɸ ɩɟɪɱɚɬɤɭ. ɩɪɢ ɷɬɨɦ ɧɚɪɭɠɧɚɹ ɩɟɪɱɚɬɤɚ (1) ɨɛɟɫɩɟɱɢɜɚɟɬ ɡɚɳɢɬɭ ɨɬ 

ɨɝɧɹ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɬɟɪɦɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɪɭɤ. ȼɧɭɬɪɟɧɧɹɹ ɩɟɪɱɚɬɤɚ (2) 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɬɟɪɦɢɱɟɫɤɨɣ ɡɚɳɢɬɟ ɪɭɤ, ɜ ɫɜɹɡɢ ɫ ɧɚɥɢɱɢɟɦ ɫɥɨɹ 

ɷɥɚɫɬɢɱɧɨɝɨ ɬɟɪɦɨɡɚɳɢɬɧɨɝɨ ɬɪɢɤɨɬɚɠɚ ɫ ɪɟɡɢɧɨɬɟɤɫɬɢɥɶɧɵɦ ɩɨɤɪɵɬɢɟɦ, ɤɨɬɨɪɨɟ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɬɪɚɠɟɧɢɸ ɬɟɩɥɚ, ɩɪɨɲɟɞɲɟɝɨ ɜɟɪɯɧɢɟ ɡɚɳɢɬɧɵɟ ɫɥɨɢ. 

Ɋɟɡɢɧɨɬɟɤɫɬɢɥɶɧɵɣ ɫɥɨɣ (10) ɬɚɤɠɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɦɟɯɚɧɢ-

ɱɟɫɤɨɣ ɡɚɳɢɬɟ ɪɭɤ. ɋɥɨɣ (7) ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɢɡ ɪɟɡɢɧɨɬɟɤɫɬɢɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɨɣ ɧɢɬɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɬɜɨɞɭ ɜɥɚɝɢ ɨɬ ɪɭɤ ɩɨ-

ɠɚɪɧɨɝɨ, ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɡɚ ɫɱɟɬ ɜɵɫɨɤɨɣ ɩɨɪɢɫɬɨɫɬɢ ɦɚ-

ɬɟɪɢɚɥɚ. 

ɋ ɧɚɲɟɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɞɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨɣ 

ɬɟɪɦɢɱɟɫɤɨɣ ɡɚɳɢɬɵ. 

ɂɡɜɟɫɬɟɧ ɡɚɳɢɬɧɵɣ ɜɤɥɚɞɵɲ ɨɬ ɩɟɪɟɝɪɟɜɚ (ɩɚɬɟɧɬ ɊɎ № 2553005 ɨɬ 24.07.2014, 

ɡɚɹɜɤɚ 2014130864/12, ɨɩɭɛɥ. 10.06.2015 ɛɸɥ. №16, ȿɧɸɬɢɧɚ Ɍ. Ⱥ., Ⱥɮɚɧɚɫɶɟɜ ȼ. ȿ., 

ȿɦɟɥɶɹɧɨɜ Ɋ. Ɍ., Ɍɟɪɟɳɟɧɤɨ ȼ. Ɇ., Ɇɚɪɱɟɧɤɨɜɚ ɋ. Ƚ., ɉɚɬɪɭɲɟɜɚ Ɍ. ɇ. [9]. ɋɯɟɦɚ 

ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 12. 
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Ɂɚɳɢɬɧɵɣ ɜɤɥɚɞɵɲ, ɩɪɢɧɹɬɵɣ ɡɚ ɩɪɨɬɨɬɢɩ, ɹɜɥɹɸɳɢɣɫɹ ɫɴɟɦɧɨɣ ɱɚɫɬɶɸ 

ɨɞɟɠɞɵ ɩɨɠɚɪɧɨɝɨ ɢɥɢ ɨɞɧɢɦ ɢɡ ɟɟ ɩɪɟɞɦɟɬɨɜ, ɫɨɞɟɪɠɚɳɢɣ ɦɧɨɝɨɫɥɨɣɧɵɣ ɦɚɬɟɪɢɚɥ, 

ɨɛɥɚɞɚɸɳɢɣ ɬɟɪɦɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɜɤɥɚɞɵɲ 

ɜɵɩɨɥɧɟɧ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɫ ɞɜɭɦɹ ɫɥɨɹɦɢ ɝɚɡɨɧɟɩɪɨɧɢɰɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɪɚɡɨɜɚɧɢɹ ɦɟɠɞɭ ɷɬɢɦɢ ɫɥɨɹɦɢ ɝɟɪɦɟɬɢɱɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, 

ɡɚɩɨɥɧɹɟɦɨɝɨ ɨɯɥɚɠɞɚɸɳɢɦ ɝɚɡɨɦ, ɜ ɱɚɫɬɧɨɫɬɢ ɚɡɨɬɨɦ, ɩɪɢ ɷɬɨɦ ɧɚ ɨɞɧɨɦ ɢɡ ɫɥɨɟɜ 

ɢɥɢ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɞɤɥɚɞɤɟ ɡɚɤɪɟɩɥɟɧɵ ɩɪɭɠɢɧɵ ɢɡ ɦɚɬɟɪɢɚɥɚ ɫ ɩɚɦɹɬɶɸ 

ɮɨɪɦɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɧɢɬɢɧɨɥɚ, ɢɦɟɸɳɢɟ ɮɨɪɦɭ ɩɥɨɫɤɢɯ ɫɩɢɪɚɥɟɣ, ɤɨɬɨɪɵɟ ɜ 

ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɫɜɟɪɧɭɬɵ ɜ ɤɪɭɝ, ɚ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɨɯɥɚɠɞɚɸɳɟɝɨ ɝɚɡɚ 

ɩɪɢɦɟɧɟɧ ɛɚɥɥɨɧɱɢɤ ɫ ɚɡɨɬɨɦ, ɫɧɚɛɠɟɧɧɵɣ ɜɵɩɭɫɤɧɵɦ ɤɥɚɩɚɧɨɦ ɫ ɷɥɟɦɟɧɬɨɦ ɢɡ 

ɦɚɬɟɪɢɚɥɚ ɫ ɩɚɦɹɬɶɸ ɮɨɪɦɵ ɢ ɡɚɯɜɚɬɨɦ, ɛɚɥɥɨɧɱɢɤ ɡɚɤɪɟɩɥɟɧ ɦɟɠɞɭ ɪɚɡɞɜɢɝɚɟɦɵɦɢ 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɭɠɢɧ ɫɥɨɹɦɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɟɝɨ ɢɡɜɥɟɱɟɧɢɹ ɞɥɹ ɡɚɩɪɚɜɤɢ ɚɡɨɬɨɦ, ɩɪɢ 

ɷɬɨɦ ɩɨ ɤɨɧɬɭɪɭ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ ɜɵɩɨɥɧɟɧɵ ɝɟɪɦɟɬɢɱɧɵɟ ɲɜɵ, ɨɛɪɚɡɭɸɳɢɟ 

ɭɱɚɫɬɨɤ ɫ ɜɧɭɬɪɟɧɧɟɣ ɫɤɜɨɡɧɨɣ ɩɨɥɨɫɬɶɸ, ɨɛɪɚɡɨɜɚɧɧɨɣ ɫɥɨɹɦɢ ɬɤɚɧɢ, ɜ ɩɨɥɨɫɬɢ 

ɝɟɪɦɟɬɢɱɧɨ ɭɫɬɚɧɨɜɥɟɧ ɭɩɨɦɹɧɭɬɵɣ ɛɚɥɥɨɧɱɢɤ ɫ ɚɡɨɬɨɦ, ɨɛɪɚɳɟɧɧɵɣ ɜɵɩɭɫɤɧɵɦ 

ɤɥɚɩɚɧɨɦ ɜɧɭɬɪɶ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɟɠɞɭ ɫɥɨɹɦɢ, ɚ ɡɚɯɜɚɬɨɦ ɧɚɪɭɠɭ, ɩɪɢ ɷɬɨɦ ɜɵɩɭɫɤɧɨɣ 

ɤɥɚɩɚɧ ɭɫɬɚɧɨɜɥɟɧ ɜ ɝɨɪɥɨɜɢɧɟ ɛɚɥɥɨɧɱɢɤɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɝɨɪɥɨɜɢɧɚ ɛɚɥɥɨɧɱɢɤɚ 

ɫɧɚɛɠɟɧɚ ɜɧɭɬɪɟɧɧɢɦ ɪɟɡɶɛɨɜɵɦ ɨɬɜɟɪɫɬɢɟɦ, ɜ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧ ɧɢɩɩɟɥɶ ɫ 

ɡɨɥɨɬɧɢɤɨɦ, ɫɧɚɪɭɠɢ ɤɨɪɩɭɫ ɧɢɩɩɟɥɹ ɡɚɤɪɵɬ ɤɪɵɲɤɨɣ ɜɵɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫ ɩɨɦɨɳɶɸ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɜ ɤɪɵɲɤɟ ɜɵɩɨɥɧɟɧɨ ɜɵɩɭɫɤɧɨɟ 

ɨɬɜɟɪɫɬɢɟ ɢ ɡɚɤɪɟɩɥɟɧɚ ɨɞɧɢɦ ɤɨɧɰɨɦ ɩɪɭɠɢɧɚ ɢɡ ɧɢɬɢɧɨɥɚ, ɚ ɧɚ ɞɪɭɝɨɦ ɤɨɧɰɟ 

ɩɪɭɠɢɧɵ ɡɚɤɪɟɩɥɟɧɨ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɤɨɪɩɭɫɟ ɧɢɩɩɟɥɹ 

ɤɨɥɶɰɨ ɫ ɨɩɨɪɧɵɦ ɷɥɟɦɟɧɬɨɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ ɰɟɧɬɪɟ ɤɨɥɶɰɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɡɨɥɨɬɧɢɤɨɦ ɧɢɩɩɟɥɹ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɨɛɪɟɬɟɧɢɹ, ɩɪɢɧɹɬɨɝɨ ɡɚ ɩɪɨɬɨɬɢɩ, ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɫɨɡɞɚɧɢɹ ɝɟɪɦɟɬɢɱɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɡɚɳɢɬɧɨɦ ɜɤɥɚɞɵɲɟ ɢ ɧɚɥɢɱɢɟ ɛɚɥɥɨɧɱɢɤɚ ɫ 

ɝɚɡɨɦ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɥɧɹɬɶ ɚɡɨɬɨɦ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɪɚɛɨɱɢɯ 

ɭɫɥɨɜɢɹɯ. 
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Ⱥɧɚɥɢɡ ɩɚɬɟɧɬɨɜ ɢ ɩɨɥɟɡɧɵɯ ɦɨɞɟɥɟɣ ɩɨɤɚɡɚɥ ɨɬɫɭɬɫɬɜɢɟ ɚɧɚɥɨɝɢɱɧɵɯ ɜɚ-

ɪɢɚɧɬɨɜ ɢ ɩɨɡɜɨɥɢɥ ɜɵɛɪɚɬɶ ɩɪɨɬɨɬɢɩ ɞɥɹ ɦɨɧɬɚɠɚ ɜɤɥɚɞɵɲɚ, ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɜ 

ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɱɟɝɨ ɜɨɡɦɨɠɧɨ ɨɮɨɪɦɥɟɧɢɟ ɡɚɹɜɤɢ ɧɚ ɩɨɥɟɡɧɭɸ ɦɨɞɟɥɶ. 

2.3 Ʉɨɧɫɬɪɭɤɰɢɹ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ ɨɬ ɩɟɪɟɝɪɟɜɚ 

ɋɂɁɊ ɩɨɠɚɪɧɨɝɨ ɫɨɫɬɨɹɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɥɨɟɜ ɞɥɹ ɩɪɢɞɚɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɡɚɲɢɬɵ ɨɬ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, 

ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɩɨɠɚɪɟ. ɉɨɥɟɡɧɚɹ ɦɨɞɟɥɶ ɨɬɧɨɫɢɬɫɹ ɤ ɫɪɟɞɫɬɜɚɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɪɭɤ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɤɨɦɩɨɧɟɧɬɨɦ ȻɈɉ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ 

ɪɚɛɨɬɟ. 

ɐɟɥɶ ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɟɡɧɨɣ ɦɨɞɟɥɢ - ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨ-

ɬɪɭɞɧɢɤɨɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɢ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɪɢ ɜɵ-

ɩɨɥɧɟɧɢɢ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɧɚɯɨɠɞɟɧɢɟɦ ɜ ɤɨɧɬɚɤɬɟ ɫ ɨɱɚɝɚɦɢ ɩɨɜɵɲɟɧɧɵɯ 

ɬɟɦɩɟɪɚɬɭɪ. ɇɚ ɪɢɫɭɧɤɟ 13 ɩɪɢɜɟɞɟɧ ɨɛɳɢɣ ɜɢɞ ɜɤɥɚɞɵɲɚ ɜ ɚɤɫɨɧɨɦɟɬɪɢɢ. 

 

ɇɚ ɪɢɫɭɧɤɟ 14 ɩɪɢɜɟɞɟɧ ɜɢɞ ɫ ɛɨɤɭ ɢ ɜ ɪɚɡɪɟɡɟ.

 

Ɋɢɫɭɧɨɤ 13 - ɜɤɥɚɞɵɲ ɨɬ 
ɩɟɪɟɝɪɟɜɚ 
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ɋɨɝɥɚɫɧɨ ɩɨɥɟɡɧɨɣ ɦɨɞɟɥɢ ɡɚɳɢɬɧɵɣ ɜɤɥɚɞɵɲ ɜɵɩɨɥɧɟɧ, ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ, ɫ 

ɞɜɭɦɹ ɫɥɨɹɦɢ 1, ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɡɞɭɲɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɦɟɠɞɭ ɷɬɢɦɢ 

ɫɥɨɹɦɢ. ɋɥɨɢ 1 ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɫɩɟɰɢɚɥɶɧɨɣ ɬɤɚɧɢ, ɧɚɩɪɢɦɟɪ, ɚɪɚ- ɦɢɞɧɨɣ. Ⱦɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɬɨɤɚ ɜɨɡɞɭɯɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɟɪɮɨɪɚɰɢɹ 3 ɧɚ ɛɨɤɨɜɵɯ ɫɤɥɚɞɤɚɯ 

ɢɡɞɟɥɢɹ. Ɉɛɚ ɫɥɨɹ ɩɨ ɪɚɡɦɟɪɭ ɫɨɢɡɦɟɪɢɦɵ ɫ ɥɚɞɨɧɧɨɣ ɱɚɫɬɶɸ ɩɟɪɱɚɬɤɢ ɩɨɠɚɪɧɨɝɨ. 

Ʉɪɚɹ ɫɥɨёɜ ɩɨ ɤɨɧɬɭɪɭ ɧɚɤɥɚɞɤɢ ɫɨɟɞɢɧɹɸɬɫɹ ɫɬɟɠɤɚɦɢ ɬɢɩɚ ɨɛɦёɬɨɱɧɵɯ. ɇɚ ɨɞɧɨɦ 

ɢɡ ɫɥɨёɜ ɢɥɢ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɨɞɤɥɚɞɤɟ ɡɚɤɪɟɩɥɟɧɵ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɩɪɭɠɢɧɵ 2 ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ (ɪɚɫɬɹɠɟɧɢɹ) ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɚ 

ɦɟɠɞɭ ɫɥɨɹɦɢ, ɩɪɢɱёɦ ɩɪɭɠɢɧɵ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɦɚɬɟɪɢɚɥɚ ɫ ɩɚɦɹɬɶɸ ɮɨɪɦɵ, ɜ 

ɱɚɫɬɧɨɫɬɢ ɧɢɬɢɧɨɥɚ, ɤɨɬɨɪɵɟ ɜ ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚɯɨɞɹɬɫɹ ɜ ɫɠɚɬɨɦ 

ɫɨɫɬɨɹɧɢɢ. Ⱦɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɩɪɭɠɢɧ 2 ɧɚ ɬɤɚɧɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɥɸɛɵɟ 

ɢɡɜɟɫɬɧɵɟ ɫɪɟɞɫɬɜɚ ɜ ɜɢɞɟ ɡɚɠɢɦɨɜ ɢɥɢ ɬɟɩɥɨɫɬɨɣɤɢɣ ɤɥɟɣ. 

ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɪɹɦɥɟɧɢɟ 

ɩɪɭɠɢɧ 2, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɛɪɚɡɭɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɣ 

ɜɨɡɞɭɲɧɵɣ ɫɥɨɣ, ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɫɤɨɪɨɫɬɢ ɧɚɪɚɫɬɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜ ɬɨɱɤɟ ɤɨɧɬɚɤɬɚ ɬɟɥɚ ɢ ɩɟɪɱɚɬɤɢ. Ɂɚ ɫɱɟɬ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɪɢɥɟɝɚɸɳɟɝɨ ɤ 

ɥɚɞɨɧɢ ɫɥɨɹ ɩɟɪɱɚɬɤɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɢɫɬɨɱɧɢɤ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ, ɜɨɡɞɭɯ ɩɨɫɬɭɩɚɟɬ ɢ 

ɜɵɯɨɞɢɬ ɱɟɪɟɡ ɩɪɨɧɢɰɚɟɦɵɟ ɫɥɨɢ. Ɍɤɚɧɶ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜɤɥɚɞɵɲɚ ɞɨɥɠɧɚ ɢɦɟɬɶ 

 

1. ɋɥɨɣ ɬɤɚɧɢ. 2. ɉɪɭɠɢɧɚ 
ɢɡ ɦɚɬɟɪɢɚɥɚ ɫ ɩɚɦɹɬɶɸ 
ɮɨɪɦɵ. 

Ɋɢɫɭɧɨɤ 14 - Ɂɚɳɢɬɧɵɣ 
ɜɤɥɚɞɵɲ. ȼɢɞ ɫ ɛɨɤɨɜɨɣ 

ɱɚɫɬɢ ɢ ɜ ɪɚɡɪɟɡɟ 
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ɞɨɫɬɚɬɨɱɧɭɸ ɩɪɨɱɧɨɫɬɶ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɡɞɟɥɢɹ ɜ ɫɥɭɱɚɟ 

ɩɨɜɪɟɠɞɟɧɢɹ ɩɪɭɠɢɧ 2. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɱɢɯ ɨɩɟɪɚɰɢɣ ɤɨɧɫɬɪɭɤɰɢɹ 

ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɢɫɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɭɬɟɦ ɧɨɪɦɚɥɢɡɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪɵ. 

ȼɤɥɚɞɵɲ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɟɠɞɭ ɡɚɳɢɬɧɵɦɢ ɫɥɨɹɦɢ ɩɟɪɱɚɬɤɢ. ȼɚɪɢɚɧɬ 

ɭɫɬɚɧɨɜɤɢ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 15. 

 

Ɋɢɫɭɧɨɤ 15 ȼɚɪɢɚɧɬ ɭɫɬɚɧɨɜɤɢ ɜɤɥɚɞɵɲɚ ɦɟɠɞɭ ɫɥɨɹɦɢ 

Ɂɚɳɢɬɧɵɣ ɜɤɥɚɞɵɲ ɨɬ ɩɟɪɟɝɪɟɜɚ ɢɦɟɟɬ ɩɪɨɫɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɦɨɠɟɬ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧ ɥɸɛɨɣ ɩɪɨɢɡɜɨɥɶɧɨɣ ɮɨɪɦɵ.

 

1. ɋɥɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɡɚɳɢɬɵ. 2. ɋɥɨɣ ɬɟɩɥɨɜɨɣ 

ɡɚɳɢɬɵ. 3. Ɂɚɳɢɬɧɵɣ ɜɤɥɚɞɵɲ ɨɬ ɩɟɪɟɝɪɟɜɚ. 4. 

Ƚɢɝɢɟɧɢɱɟɫɤɢɣ ɫɥɨɣ. 
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3 Ɍɟɩɥɨɨɛɦɟɧ ɜ ɳɟɥɟɜɵɯ ɤɚɧɚɥɚɯ 

3.1 ɉɨɫɬɚɧɨɜɤɚ ɜɨɩɪɨɫɚ 

ȼ ɳɟɥɟɜɵɯ ɤɚɧɚɥɚɯ ɬɟɩɥɨɨɛɦɟɧ ɦɨɠɟɬ ɪɚɡɜɢɜɚɬɶɫɹ ɤɚɤ ɡɚ ɫɱɟɬ ɤɨɧɜɟɤɬɢɜɧɨɣ 

ɬɟɩɥɨɨɬɞɚɱɢ, ɬɚɤ ɢ ɡɚ ɫɱɟɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. ɇɢɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ 

ɨɫɧɨɜɵ ɨɛɨɢɯ ɜɢɞɨɜ ɬɟɩɥɨɨɛɦɟɧɚ. ɐɟɥɶɸ ɪɚɫɱɟɬɨɜ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧɵ 

ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ q, ȼɬ/ɦ2. 

ȼ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨ ɢɡɝɨɬɨɜɥɟɧɢɸ ɛɨɟɜɨɣ ɨɞɟɠɞɵ ɩɨɠɚɪɧɨɝɨ ɢ ɋɂɁ ɢɦɟɸɬɫɹ 

ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɩɚɪɚɦɟɬɪɵ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɩɨɞɛɨɪ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɩɟɰɨɞɟɠɞɵ. Ȼɨɟɜɚɹ ɨɞɟɠɞɚ 

ɩɨɠɚɪɧɨɝɨ ɞɨɥɠɧɚ ɨɛɥɚɞɚɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

ɩɥɨɬɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 5 ɤȼɬ/ɦ2 ɜ ɬɟɱɟɧɢɢ 240 ɫɟɤɭɧɞ, ɚ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨ-

ɜɨɞɧɨɫɬɢ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɟ 0,06 ȼɬ/(ɦ2-Ʉ). 

ȼ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɧɟɟ ɧɟ ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɞɚɧɧɨɦ ɜɢɞɟ ɢɡɞɟɥɢɹ ɦɟɬɨɞ 

ɫɨɡɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɨɡɞɭɲɧɨɣ ɩɪɨɫɥɨɣɤɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ ɫɨɛɨɣ ɳɟɥɟɜɨɣ 

ɤɚɧɚɥ ɦɟɠɞɭ ɫɥɨɹɦɢ ɩɟɪɱɚɬɤɢ ɩɨɠɚɪɧɨɝɨ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɥɚɧɢɪɭɟɬɫɹ ɫɧɢɠɟɧɢɟ 

ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɥɚɞɨɧɶ ɱɟɥɨɜɟɤɚ ɢ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ 

ɪɚɛɨɬɵ ɩɨɠɚɪɧɨɝɨ ɜ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɚɧɧɨɝɨ ɜɤɥɚɞɵɲɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ. 

3.2 Ʉɨɧɜɟɤɬɢɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧ ɜ ɳɟɥɟɜɵɯ ɤɚɧɚɥɚɯ 

3.2.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɤɨɧɜɟɤɬɢɜɧɨɦ ɬɟɩɥɨɨɛɦɟɧɟ 

Ʉɨɧɜɟɤɬɢɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧ-ɩɪɨɰɟɫɫ ɩɟɪɟɧɨɫɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɩɨɬɨɤɚɯ 

ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɨɛɴɟɦɨɜ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ, ɬɚɤɠɟ 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɢ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɦɟɠɞɭ ɫɨɩɪɢɤɚɫɚɸɳɢɦɢɫɹ ɩɨɬɨɤɚɦɢ. [10] 
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(1) 

(2) 

a = =0- 
At  F  

_q 
At (3) 

a = 7/Ɉ a dx (4) 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɜɚɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɦɟɠɞɭ ɞɜɢɠɭɳɟɣɫɹ 

ɫɪɟɞɨɣ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɬɟɥɚ (ɤɨɧɜɟɤɬɢɜɧɚɹ ɬɟɩɥɨɨɬɞɚɱɚ). Ⱦɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɩɨ ɭɪɚɜɧɟɧɢɸ ɇɶɸɬɨɧɚ-Ɋɢɯɦɚɧɚ: 

dQ=a *At *dF 

ɝɞɟ dQ - ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ, ȼɬ; 

At - ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ - ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɩɨɬɨɤɚɦɢ ɢ ɫɬɟɧɤɨɣ, K; 

dF - ɩɨɜɟɪɯɧɨɫɬɶ ɬɟɩɥɨɨɛɦɟɧɚ , ɦ2; a - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ, ȼɬ/(ɦ2 K). 

ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɪɚɜɟɧ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ 

ɩɨɬɨɤɚ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɧɚɩɨɪɟ ɪɚɜɧɨɦ ɟɞɢɧɢɰɟ 

■ dQ _ _q At dF At 

ɝɞɟ a ɹɜɥɹɟɬɫɹ ɥɨɤɚɥɶɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɨɬɞɚɱɢ. 

ɋɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɜɵɱɢɫɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 

ɝɞɟ a, q ɢ At - ɫɪɟɞɧɢɟ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɡɧɚɱɟɧɢɹ. 

Ⱦɚɧɧɭɸ ɜɟɥɢɱɢɧɭ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɬɚɤɠɟ ɤɚɤ ɫɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ. 

Ⱦɥɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɚɫɬɢɧɵ ɬɨɥɳɢɧɨɣ ɪɚɜɧɨɣ ɟɞɢɧɢɰɟ  
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t 
0 

At = t c  -  t  c  (6 ) 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɧɨɠɟɫɬɜɚ 

ɮɚɤɬɨɪɨɜ: 

• Ɏɨɪɦɵ ɢ ɪɚɡɦɟɪɨɜ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ; 

• Ɏɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɬɨɤɚ; 

• Ɍɟɦɩɟɪɚɬɭɪɵ ɫɬɟɧɤɢ ɢ ɩɨɬɨɤɚ; 

• ɉɪɢɪɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ. 

Ⱦɜɢɠɟɧɢɟ ɩɨɬɨɤɚ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɤɚɤ ɡɚ ɫɱɟɬ ɫɨɛɫɬɜɟɧɧɨ ɤɨɧɜɟɤɰɢɢ, ɬɚɤ 

ɢ ɡɚ ɫɱɟɬ ɩɪɢɥɨɠɟɧɢɹ ɜɧɟɲɧɢɯ ɫɢɥ, ɩɪɢɧɭɠɞɚɸɳɢɯ ɩɨɬɨɤ ɧɚɱɚɬɶ ɞɜɢɠɟɧɢɟ. ȿɫɥɢ 

ɫɭɳɟɫɬɜɭɸɬ ɫɢɥɵ, ɩɪɢɧɭɠɞɚɸɳɢɟ ɩɨɬɨɤ ɧɚɱɚɬɶ ɞɜɢɠɟɧɢɟ, ɨ ɬɚɤɨɟ ɞɜɢɠɟɧɢɟ 

ɧɚɡɵɜɚɸɬ ɜɵɧɭɠɞɟɧɧɵɦ (ɧɚɫɨɫɵ, ɜɟɧɬɢɥɹɬɨɪɵ). ȿɫɥɢ ɜɧɟɲɧɹɹ ɫɢɥɚ ɩɪɢɧɭɠɞɚɸɳɚɹ 

ɩɨɬɨɤ ɤ ɞɜɢɠɟɧɢɸ ɨɬɫɭɬɫɬɜɭɟɬ, ɬɨ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɞɜɢɠɟɧɢɟ ɜ ɩɨɥɟ ɡɟɦɧɨɝɨ 

ɬɹɝɨɬɟɧɢɹ. Ⱦɚɧɧɨɟ ɞɜɢɠɟɧɢɟ ɜɨɡɧɢɤɚɟɬ ɢɡ-ɡɚ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɩɥɨɬɧɨɫɬɢ ɝɚɡɚ (ɝɨɪɹɱɢɟ 

ɫɥɨɣ ɞɜɢɠɭɬɫɹ ɜɜɟɪɯ, ɯɨɥɨɞɧɵɟ ɡɚɦɟɳɚɸɬ ɨɛɴёɦɵ, ɪɚɧɟɟ ɡɚɧɢɦɚɟɦɵɟ ɝɚɡɨɜ 

ɜɨɜɥɟɱɟɧɧɵɦ ɜ ɞɜɢɠɟɧɢɟ ɜɜɟɪɯ). Ɍɚɤɨɟ ɞɜɢɠɟɧɢɟ ɧɚɡɵɜɚɸɬ ɫɜɨɛɨɞɧɵɦ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɟɩɥɨɨɬɞɚɱɚ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɞɜɢɠɟɧɢɢ ɩɨɬɨɤɚ 

ɝɚɡɚ ɜɛɥɢɡɢ ɧɚɝɪɟɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ. Ɍɟɦɩɟɪɚɬɭɪɭ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɦɟɦ 

ɩɨɫɬɨɹɧɧɨɣ, ɬɨ ɟɫɬɶ tc=const. 

ɋɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨ ɫɟɱɟɧɢɸ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɫɥɟɞɭɸɳɟɟ 

ɜɵɪɚɠɟɧɢɟ 

(5) 

ɝɞɟ fo- ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɬɨɤɚ. 

ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɛɭɞɟɬ ɪɚɜɟɧ:  
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(8) 

(9) 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɧɚɣɞɟɬɫɹ ɪɚɫɱɟɬɭ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 
ɠɢɞɤɨɫɬɢ 

ɥ 
Qc=/0 qcudx (7) 

ɝɞɟ u - ɩɟɪɢɦɟɬɪ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ (ɦ), ɢɧɞɟɤɫ ɫ ɨɬɧɨɫɢɬɫɹ ɤ ɡɧɚɱɟɧɢɹɦ ɧɚ 

ɫɬɟɧɤɟ. 

Ɍɚɤɠɟ ɡɧɚɱɟɧɢɟ Qc ɦɨɠɧɨ ɧɚɣɬɢ 

Qc_ G Cp 

ɝɞɟ G- ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɩɨɬɨɤɚ (ɤɝ/ɫ). 

Ⱦɥɹ ɦɟɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 

G Cp dt qc

 “ dx 

ɋɨɨɬɧɨɲɟɧɢɹ ɞɥɹ Qc ɢ qc ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɜ ɨɛɥɚɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɩɪɨɫɬɵɯ ɡɚɞɚɱ, ɢ 
ɨɧɢ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ. 

3.2.2 ɋɢɫɬɟɦɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɤɨɧɜɟɤɬɢɜɧɨɝɨ 

ɬɟɩɥɨɨɛɦɟɧɚ 

Ʉɨɧɜɟɤɬɢɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɮɢɡɢɱɟɫɤɢɣ ɹɜɥɟɧɢɟɦ, ɤɨɬɨɪɨɟ 

ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɹɦɢ: ɬɟɩɥɨɨɬɞɚɱɢ, ɷɧɟɪɝɢɢ, ɞɜɢɠɟɧɢɹ ɢ ɫɩɥɨɲɧɨɫɬɢ. 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɨɬɞɚɱɢ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɢɡ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ 

ɜɛɥɢɡɢ ɫɬɟɧɤɢ. 

Ɍɟɩɥɨɜɨɣ ɩɨɬɨɤ, ɩɟɪɟɞɚɜɚɟɦɵɣ ɩɭɬɟɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɱɟɪɟɡ ɩɨɝɪɚɧɢɱɧɵɣ 

ɫɥɨɣ, ɪɚɜɟɧ ɬɟɩɥɨɜɨɦɭ ɩɨɬɨɤɭ ɤɨɧɜɟɤɬɢɜɧɨɣ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚ ɝɪɚɧɢɰɟ ɫɬɟɧɤɚ - ɩɨɬɨɤ 
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—
ɤ 

(dn) a At , (10) ɋ

a = — к 
At  

(it) 
\6nJ
t  

(11) 

(12) 

(13) 

ɬɨɝɞɚ 

ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ ɱɬɨ ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɡɧɚɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɛɥɢɡɢ 

ɫɬɟɧɤɢ (ɞ) , ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɪɚɜɧɟɧɢɟ ɷɧɟɪɝɢɢ. 

ɍɪɚɜɧɟɧɢɟ ɷɧɟɪɝɢɢ ɩɨɥɭɱɟɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɹɞɚ ɞɨɩɭɳɟɧɢɣ, ɬɚɤɢɯ ɤɚɤ 

ɫɪɟɞɚ ɨɞɧɨɪɨɞɧɚ ɢ ɢɡɨɬɪɨɩɧɚ, ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɫɬɨɹɧɧɵ, ɞɟɮɨɪɦɚɰɢɹ ɨɛɴɟɦɚ 

ɨɬɫɭɬɫɬɜɭɟɬ. 

ɂɫɩɨɥɶɡɭɟɦ ɉɟɪɜɵɣ ɡɚɤɨɧ ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɞɥɹ ɩɨɬɨɤɚ 

dQ=dH + md (^-) + mdhTCX. 

ȼ ɩɨɬɨɤɟ ɪɨɬɨɪ ɨɬɫɭɬɫɬɜɭɟɬ, ɩɨɷɬɨɦɭ ɬɟɯɧɢɱɟɫɤɚɹ ɪɚɛɨɬɚ ɧɟ ɫɨɜɟɪɲɚɟɬɫɹ, 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ dĥ  = 0. 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɡɧɚɱɢɬɟɥɶɧɨ ɧɟ ɢɡɦɟɧɹɟɬɫɹ, ɩɨɷɬɨɦɭ ɢɡɦɟɧɟɧɢɟɦ ɤɢɧɟ-

ɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ d (^-) = 0 . 
ɂɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ 

dQ = dH, 

ɬɨ ɟɫɬɶ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɪɚɜɟɧ ɢɡɦɟɧɟɧɢɸ ɷɧɬɚɥɶɩɢɢ. 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, dQ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɡɚ ɫɱɟɬ ɤɨɧɜɟɤɰɢɢ ɢ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

dQ = dQ 
ɤɨɧɜ + dQ 

ɬɟɩɥ, (14) 
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(15) 

(16) 

3t 3t 3t dt 32t 32t 32t 
dT + + Wy +WX = a( 2 + 2 + 2) dy 'x dz ^3x2 3y2 3z2v 

(17) 

 

dF R̂- ɫɢɥɚ ɞɚɜɥɟɧɢɹ ; dF.jp- ɫɢɥɚ ɬɪɟɧɢɹ; dFHCW- 
ɩɨɞɴɟɦɧɚɹ ɫɢɥɚ; dF̂  - ɫɢɥɚ ɬɹɠɟɫɬɢ. 
Ɋɢɫɭɧɨɤ 16 - ɋɢɥɵ, ɩɪɢɥɨɠɟɧɧɵɟ ɤ dV 

dQ = dm Cp At = d(p®df)Cp At , 

dQ— ^ (an)c 
df' 

ɉɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ: 

ɢɥɢ 

Dt = aV2t (18) 
dx 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɩɨɥɟ ɫɤɨɪɨɫɬɢ ɜɛɥɢɡɢ 

ɫɬɟɧɤɢ, ɩɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ. 

ɍɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɩɨɥɭɱɟɧɨ ɫ ɭɱɟɬɨɦ ɫɢɥ, ɩɪɢɜɨɞɹɳɢɯ ɩɨɬɨɤ ɜ ɞɜɢɠɟɧɢɟ. ɇɚ 

ɛɟɫɤɨɧɟɱɧɨ ɦɚɥɵɣ ɷɥɟɦɟɧɬ ɩɨɬɨɤɚ ɨɛɴɟɦɨɦ dV ɞɟɣɫɬɜɭɟɬ ɪɹɞ ɫɢɥ, ɩɪɢɧɭɠɞɚɸɳɢɯ 

ɩɨɬɨɤ ɤ ɞɜɢɠɟɧɢɸ, ɫɯɟɦɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 16.  
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dF 
ɪɚɜ 

= pdv Dfflx 
dx (23) 

Dfflx 

dx 

1 dp 
+ ®x p dx 

x 

dtox 
dy + 

ɘ 

dtox y 

dy 
+ ®z 

dtox 
dz (24) 

Dffl

x 
dx 

-1 dp+gx-sg
xPAt + U g

2M

x 

dy
2
 

(25) 

ɉɪɢɧɢɦɚɟɦ ɞɜɢɠɟɧɢɟ ɨɞɧɨɦɟɪɧɵɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ ɯ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɫɟɯ 

ɩɪɢɥɨɠɟɧɧɵɯ ɫɢɥ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɵɪɚɠɟɧɢɹ 

dFɞɚɜ = pdf = -divpdV = -ffdV , (19) 

dF^ = ^ ^df = -div^ ^dV , (20) 

dFɬɹɠ = PgdV , (21) 

dFn^ = d(pgpAt f) = pgpAtdf = -pgpAtdf . (22) 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɫɟɯ ɩɪɢɥɨɠɟɧɧɵɯ ɫɢɥ ɛɭɞɟɬ ɪɚɜɧɹɬɶɫɹ ɦɚɫɫɟ, ɭɦɧɨɠɟɧɧɨɣ 

ɧɚ ɭɫɤɨɪɟɧɢɟ 

ɝɞɟ D^x - ɫɭɛɫɬɚɧɰɢɨɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɧɚɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɨ 

ɜɪɟɦɟɧɢ ɢ ɤɨɨɪɞɢɧɚɬɚɦ, ɤɨɬɨɪɚɹ ɪɚɜɧɚ 
Ɍɨɝɞɚ ɞɥɹ ɨɛɴɟɦɚ dV ɛɭɞɟɬ ɫɩɪɚɜɟɞɥɢɜɨ ɫɥɟɞɭɸɳɟɟ ɜɵɪɚɠɟɧɢɟ 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɞɚɧɧɚɹ ɡɚɞɚɱɚ ɨɬɧɨɫɢɬɫɹ ɤ ɫɩɥɨɲɧɨɣ ɫɪɟɞɟ, ɩɪɢɦɟɧɹɟɬɫɹ 

ɭɪɚɜɧɟɧɢɟ ɫɨɯɪɚɧɟɧɢɹ ɦɚɫɫɵ ɢɥɢ ɫɩɥɨɲɧɨɫɬɢ  
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& Ɋ .  d(pff>x) . d(PWy) . d(pmz) 

д ɬ  dx dy dz +  +  =  0 (26) 

Ⱦɥɹ ɫɬɚɰɢɨɧɚɪɧɵɯ ɡɚɞɚɱ |p =0 , ɢ ɟɫɥɢ p = const , ɬɨ ɜɢɞ ɭɪɚɜɧɟɧɢɹ ɭɩɪɨɳɚɟɬɫɹ 

ɞɨ ɫɥɟɞɭɸɳɟɝɨ 

(27) 

ɇɢɠɟ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɫɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ. 

3.2.3 Ⱥɧɚɥɢɡ ɫɢɫɬɟɦɵ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ 

Ɋɚɫɫɦɨɬɪɢɦ ɤɨɧɜɟɤɬɢɜɧɵɣ ɬɟɩɥɨɨɛɦɟɧ ɦɟɠɞɭ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɥɨɫɤɨɣ ɫɬɟɧɤɢ ɢ 

ɩɨɬɨɤɨɦ ɝɚɡɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɤɚɤ ɜɟɪɬɢɤɚɥɶɧɨ ɬɚɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨ. 

Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɫɬɨɹɧɧɵ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɥɨɬɧɨɫɬɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɨɛɴɟɦɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ. 

Ⱦɜɢɠɟɧɢɟ ɩɨɬɨɤɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ ɯ, ɬɨ ɟɫɬɶ ɜ ɪɚɫɱɟɬɚɯ ɛɭɞɟɬ 

ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɬɨɥɶɤɨ ɨɞɧɚ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɤɨɪɨɫɬɢ ɸɯ. 

ɋɢɥɚ ɞɚɜɥɟɧɢɹ ɜɟɫɶɦɚ ɧɟɡɧɚɱɢɬɟɥɶɧɚ ɢ ɟɸ ɜ ɪɚɫɱɟɬɚɯ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. 

Ƚɪɚɞɢɟɧɬ ɞɚɜɥɟɧɢɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ ɧɭɥɸ. 

ȼɵɧɭɠɞɟɧɧɨɟ ɬɟɱɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ, ɬɨ ɟɫɬɶ ɠɢɞɤɨɫɬɶ ɧɚɯɨɞɹɫɶ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɦ 

ɪɚɫɫɬɨɹɧɢɢ ɨɬ ɩɥɚɫɬɢɧɵ ɧɟɩɨɞɜɢɠɧɚ. 

ɇɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɭ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɩɥɚɫɬɢɧɵ. Ɉɫɶ ɏ ɧɚɩɪɚɜɢɦ 

ɜɟɪɬɢɤɚɥɶɧɨ, ɨɫɶɍ - ɩɨ ɧɨɪɦɚɥɢ ɤ ɩɨɜɟɪɯɧɨɫɬɢ, ɝɪɚɮɢɤ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 17.
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Л i 

Ɋɢɫɭɧɨɤ 17 - Ɏɨɪɦɢɪɨɜɚɧɢɟ 
ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ 

■д  
=  

ȼɜɟɞɟɦ ɢɡɛɵɬɨɱɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ 0 = t - , ɝɞɟ t - ɬɟɤɭɳɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɬɨɤɚ; tc 

- ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɧɤɢ, ɤɨɬɨɪɚɹ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ 

ɛɭɞɟɬ ɩɨɫɬɨɹɧɧɨɣ. ɉɪɢ ɷɬɨɦ At = 0 ɢ ɨɛɳɢɣ ɜɢɞ ɭɪɚɜɧɟɧɢɣ ɭɩɪɨɳɚɟɬɫɹ. 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɨɬɞɚɱɢ: 

(28) 

Ɇɨɠɧɨ ɩɪɢɧɹɬɶ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɨɝɪɚɧɢɱɧɨɦ ɫɥɨɟ ɢɡɦɟɧɹɟɬɫɹ ɩɨ ɩɚɪɚ-

ɛɨɥɢɱɟɫɤɨɦɭ ɡɚɤɨɧɭ: 
ɱɬɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 18.



46 

 

= 8ɫ ,  ɧɚ 

(30) 

(31) 

ɫɥɟɞɭɟɬ 

 

 

 

 

 

 

 

 

 

 

ɍɪɚɜɧɟɧɢɟ (29) ɢɦɟɟɬ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ: ɧɚ ɫɬɟɧɤɟ ɩɪɢ y=0 8 

ɜɧɟɲɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɩɪɢ ɭ =8 8=0 . 

Ɏɨɪɦɭɥɚ (29) ɞɢɮɮɟɪɟɧɰɢɪɭɟɬɫɹ: 

Фв 2-дɫ , 2-дɫ 2-дɫ ɭ\ 

-^ = ~  +  -^У =  - — \ 1 -
1) -  

ɨɬɤɭɞɚ 

dd 2-дɫ 

\dy
)

y=o S . 

ɋ ɭɱɟɬɨɦ (30), ɭɪɚɜɧɟɧɢɟ ɬɟɩɥɨɨɬɞɚɱɢ (1) ɩɨɥɭɱɢɬ ɜɢɞ: 

21 
ɚ = 7 . 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɣɬɢ 

ɬɨɥɳɢɧɭ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ 8. 

Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ: 

 

Ɋɢɫɭɧɨɤ 18 - Ɋɚɫɩɪɟɞɟɥɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɬɨɥɳɢɧɟ 
ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ 
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d2&r 

ɂ 2ɬ =  - д ( Ɋ о- ɪ) ,
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(33) 

Ɋ  
й2шɯ 

dy2 
= -P og№ o( i - j ) 2  =  Ɋов Ɋд ɫ , *  _Ʉ2 

ɰ .  (  S '  '  
(34) 

Ɉɛɨɡɧɚɱɚɹ РоЗР^ɫ  

3 
= А ,  ɭɪɚɜɧɟɧɢɟ (34) ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ ɬɚɤ: 

й2шɯ 

dy2 

3S2 

А ( У1-±У +  ^ - У 4)  +  ɋɭ  +  ɋ  V 2
 38^  1282 J  J  J  2

-  
(35) 

(36) 

 
 

Ɋ =  Ɋɨ(1 + Ɋ$) -  

Ƚɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ: ɩɪɢ ɭ =0 ш ɯ  = 0; ɩɪɢ ɭ =S ш ɯ  =  0 .  ȼ 

(33) ɩɨɞɫɬɚɜɥɹɟɬɫɹ д  ɢɡ (29): 

= - А ( 1- 2^  +  ^ ) .  

ɗɬ
ɨ 
ɭɪɚɜɧɟɧɢɟ ɞɜɚɠɞɵ ɢɧɬɟɝɪɢɪɭɟɬɫɹ: d^$% 

dy 

ɋ ɭɱɟɬɨɦ ɝɪɚɧɢɱɧɵɯ ɭɫɥɨɜɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɫɬɨɹɧɧɵɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ: 

ɋ =  A - t ;  ɋ2 =  0 ,  

ɢ ɭɪɚɜɧɟɧɢɟ (35) ɩɨɥɭɱɚɟɬ ɜɢɞ: 

ɥ / -S  1  2 I 1 3 1 4ɱ 
ш ɯ  = А( -ɭ  — ɭ 2  +  — ɭ 3  ----------- ɬ ^У 4) -  

ɯ  2J  38J  1282 j  J  

Ɏɨɪɦɭɥɭ (36) ɦɨɠɧɨ ɢɫɫɥɟɞɨɜɚɬɶ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɞɥɹ ɱɟɝɨ ɞɨ-
ɫɬɚɬɨɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɵɪɚɠɟɧɢɟ, ɫɬɨɹɳɟɟ ɜ ɫɤɨɛɤɚɯ. ɉɪɢ ɷɬɨɦ

ɝɞɟ 
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(37) 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨ ɬɨɥɳɢɧɟ 
ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 19. 

 

Ɋɢɫɭɧɨɤ 19 - Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɤɨɪɨɫɬɢ ɫɨɝɥɚɫɧɨ 
ɭɪɚɜɧɟɧɢɸ (37) 

d
 = -

s5t
ddx
 

^4(1-1)^ = ^. (38) 
U x = O^xdy  Ɋ 0д ɪ -

в ɫ 82  
40 f i  

(39) 

ɭ  = 0,35 = ^ 
ɋɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɫɟɱɟɧɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ (29) ɪɚɜɧɚ 

ɋɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜ ɫɟɱɟɧɢɢ ɩɨɬɨɤɚ 

Ⱦɥɹ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɭɱɚɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧɵ ɜɵɫɨɬɨɣ dx ɢ ɩɪɨɬɹɠɟɧ-

ɧɨɫɬɶɸ z ɦɨɠɧɨ ɫɮɨɪɦɢɪɨɜɚɬɶ ɭɫɥɨɜɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ: ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ Qk  

ɩɟɪɟɞɚɜɚɟɦɵɣ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɤ ɫɪɟɞɟ ɡɚ ɫɱɟɬ ɤɨɧɜɟɤɬɢɜɧɨɣ ɬɟɩɥɨɨɬɞɚɱɢ, ɪɚɜɟɧ 

ɬɟɩɥɨɜɨɦɭ ɩɨɬɨɤɭ Qp, ɜɨɫɩɪɢɧɢɦɚɟɦɨɦɭ ɫɪɟɞɨɣ ɜ ɢɡɨɛɚɪɧɨɦ ɩɪɨɰɟɫɫɟ, ɬ.ɟ. 

Qk = Qp 

ɢɥɢ 

dQk  =  dQp  . (40) 
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(42) 

dm  = Pogps
3 

40ɰ  

Z  
3plgP82 

40ɰ 
zdS ,  

dm  = 
plgp-dc8

2 

40ɰ Z  
зɪ0дР$ɫ 

40ɰ 
zS2dS,  

dQP  Cp 
3P0gps3  d z d 8.  

40ɰ .  

ɋɨɝɥɚɫɧɨ ɡɚɤɨɧɭ ɇɶɸɬɨɧɚ - Ɋɢɯɦɚɧɚ 

dQk  =  adc dF = adc dxz,  

ɝɞɟ dF-  ɷɥɟɦɟɧɬ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧɵ, ɦ 2.  

ɋ ɭɱɟɬɨɦ (40) 

dQk  =  —  dcdx z . (41) 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, dQp  ɫɨɝɥɚɫɧɨ ɩɟɪɜɨɦɭ ɡɚɤɨɧɭ ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɪɚɜɧɨ ɩɪɨ-

ɢɡɜɟɞɟɧɢɸ ɢɡɨɛɚɪɧɨɣ ɬɟɩɥɨɟɦɤɨɫɬɢ ɧɚ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɩɨɬɨɤɚ ɢ ɧɚ ɢɡɦɟɧɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɬɨɤɚ, ɬ.ɟ. 

dQp  =  Cp dm  d  .  

Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ 

dm = d (p0M x Sz) ,  ɝɞɟ d(8z)  -  ɷɥɟɦɟɧɬɚɪɧɚɹ ɩɥɨɳɚɞɤɚ ɫɟɱɟɧɢɹ ɩɨɬɨɤɚ. ɋ 

ɭɱɟɬɨɦ (29) 
ɬɨɝɞɚ 

ȼɵɪɚɠɟɧɢɟ (41) ɢ (43) ɩɨɞɫɬɚɜɥɹɸɬ ɜ (43):



(44) 
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(46) 

3p lg f 3 VC 83d 8 =  6Xd x .  
40ɪ .  cp  

ɉɨɫɥɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ: 

3 p° 3^ c
8

4
d 8 =  — x  +  ɋ.  

160p  cp  

ɉɨɫɬɨɹɧɧɭɸ ɋ  ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɭɫɥɨɜɢɹ ɧɚ ɧɢɠɧɟɣ ɤɪɨɦɤɟ ɩɥɚɫɬɢɧɵ: ɩɪɢ ɯ  =  0 5 

= 0, ɨɬɤɭɞɚ ɫɥɟɞɭɟɬ ɱɬɨ ɋ =  0. 

ɍɪɚɜɧɟɧɢɟ (44) ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɢɬɶ ɬɨɥɳɢɧɭ ɩɨɝɪɚɧɢɱɧɨɝɨ ɫɥɨɹ:
 

 

 

 

 

ɉɨɞɫɬɚɜɢɜ (43) ɜ (32), ɩɨɥɭɱɢɦ ɮɨɪɦɭɥɭ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ 

„ = Hi = 0,473 4faM^ 
S -ɦ ɪɯ  

ɗɬɨ ɭɪɚɜɧɟɧɢɟ ɫɥɟɞɭɟɬ ɩɪɢɜɟɫɬɢ ɤ ɛɟɡɪɚɡɦɟɪɧɨɦɭ ɜɢɞɭ. 

Ⱦɥɹ ɩɪɢɜɟɞɟɧɢɹ ɭɪɚɜɧɟɧɢɹ (46) ɤ ɛɟɡɪɚɡɦɟɪɧɨɦɭ ɜɢɞɭ ɨɛɟ ɱɚɫɬɢ ɭɦɧɨɠɚɸɬ 
ɯ  ɪ  

ɧɚ - ; ɚ ɩɨɞɤɨɪɟɧɧɨɟ ɜɵɪɚɠɟɧɢɟ ɧɚ - 

аɯ  _ ɨ 473 1ɫ ɪ ɪ оУ Ɋ 3 ɫ ^ 3  ɯ 4  У  
X , ɥ !  ɪɯ  X4  ɪ  , 

1д № ɫ ɯ 3  Ɋ ɋ Ɋ  

ɬ = 0,473 — . 

5 = 4,23 4 ɪХɯ  

ɋ ɪ^Ɋ о^ ɫ
Ɂ  

(45) 
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Ɂɞɟɫɶ ^ = Nu  - ɤɪɢɬɟɪɢɣ ɇɭɫɫɟɥɶɬɚ; X
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Gr - ɤɪɢɬɟɪɢɣ Ƚɪɚɫɝɨɮɚ; 

ga
p 
X  

а  =  1ɏа  d x  =  1ɏɫ ɯ  
ɨ ɨ 

0,25 dx  =  4  c l  
3  

0 ,2
5  

дɪвɫɯ3 _ gx3 R gyp3

 v
2 P c  

Pr - ɤɪɢɬɟɪɢɣ ɉɪɚɧɞɬɥɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɪɢɬɟɪɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɪɚɫɱɟɬɚ ɦɟɫɬɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɬɟɩɥɨɨɬɞɚɱɢ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɚɫɬɢɧɟ ɩɪɢ ɫɜɨɛɨɞɧɨɦ ɞɜɢɠɟɧɢɢ ɩɨɬɨɤɚ ɩɨɥɭɱɢɬ ɜɢɞ 

Nu = 0,473(Gr  Pr ) - 0 2 5.  (47) 

ɉɨɥɭɱɢɦ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ. 

ɋɪɟɞɧɢɣ ɩɨ ɜɵɫɨɬɟ ɩɥɚɫɬɢɧɵ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɬɨɝɞɚ ɪɚɫɱɟɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɨɥɭɱɢɬ ɜɢɞ 

Nu = 0 ,4 73(Gr  Pr ) - 0 ,2 5.  (48) 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɨɩɪɟɞɟɥɹɥɢɫɶ ɤɚɤ ɦɟɫɬɧɵɟ, ɬɚɤ ɢ ɫɪɟɞɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɬɟɩɥɨɨɬɞɚɱɢ. 

ȼ ɩɪɟɞɥɚɝɚɟɦɨɣ ɩɨɥɟɡɧɨɣ ɦɨɞɟɥɢ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɧɭɬɪɢ ɜɤɥɚɞɵɲɚ ɦɨɠɟɬ 

ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɥɸɛɨɦ ɩɨɥɨɠɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ɨɬɫɱɟɬɚ. Ɋɚɫɫɦɨɬɪɢɦ ɞɜɚ 

ɫɥɭɱɚɹ: ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɳɟɥɢ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɫɬɨɹɧɢɹ 5 ɦɟɠɞɭ ɫɬɟɧɤɚɦɢ ɦɨɞɟɥɢ ɞɜɢɠɟɧɢɟ ɩɨɬɨɤɚ ɦɨɠɟɬ 

ɪɚɡɜɢɜɚɬɶɫɹ ɩɨ-ɪɚɡɧɨɦɭ.  
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ɉɪɢ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɬɨɥɳɢɧɵ 5 ɨɤɨɥɨ ɫɬɟɧɨɤ ɮɨɪɦɢɪɭɸɬɫɹ 

ɧɟɫɨɩɪɢɤɚɫɚɸɳɢɟɫɹ ɦɟɠɞɭ ɫɨɛɨɸ ɩɨɝɪɚɧɢɱɧɵɟ ɫɥɨɢ. ɇɚ ɝɨɪɹɱɟɣ ɫɬɟɧɤɟ ɮɨɪɦɢɪɭɟɬɫɹ 

ɜɨɫɯɨɞɹɳɢɣ ɩɨɝɪɚɧɢɱɧɵɣ ɫɥɨɣ. Ɉɬɤɥɨɧɟɧɢɹ ɨɬ ɞɚɧɧɨɝɨ ɹɜɥɟɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɧɚ 

ɤɨɧɰɚɯ ɳɟɥɢ (ɪɢɫɭɧɨɤ 20). 

 

Ɋɚɫɱɟɬ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫɨ ɫɥɭɱɚɟɦ 

ɫɜɨɛɨɞɧɨɝɨ ɞɜɢɠɟɧɢɹ ɨɤɨɥɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɚɫɬɢɧɵ. 

3.2.4 Ɋɚɫɱɟɬ ɬɟɩɥɨɨɛɦɟɧɚ ɩɪɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢɹɯ ɛ 

ɉɪɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢɹɯ 5 ɩɨɝɪɚɧɢɱɧɵɟ ɫɥɨɢ ɜɫɬɭɩɚɸɬ ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɞɪɭɝ ɫ 

ɞɪɭɝɨɦ, ɪɟɡɭɥɶɬɚɬɨɦ ɱɟɝɨ ɹɜɥɹɟɬɫɹ ɩɨɹɜɥɟɧɢɟ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɤɨɧɬɭɪɨɜ ɫ ɜɵɫɨɬɨɣ h 

(ɪɢɫɭɧɨɤ 21). ȼɵɫɨɬɚ ɤɨɧɬɭɪɚ ɧɚɯɨɞɢɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɥɳɢɧɵ ɫɨɥɹ, ɬɟɦɩɟɪɚɬɭɪɵ 

ɨɛɟɢɯ ɫɬɟɧɨɤ ɢ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɬɨɤɚ.

 

Ɋɢɫɭɧɨɤ 20 - Ɇɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɡɚɜɢɫɢɦɵɯ ɩɨɬɨɤɨɜ 
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Ɋɢɫɭɧɨɤ 21 - Ɇɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 
ɩɨɬɨɤɨɜ 

q = 
1ɷɤɜ0ɫ1 tc2) ȼɬ 

3 ’ ɦ2 (49) 

ɷɤɜ is ɤ  (50) 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɫɱɟɬ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɸ ɬɟɩɥɨ-

ɩɪɨɜɨɞɧɨɫɬɢ 

ɝɞɟ Ʌɷɤɜ - ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/ɦ*Ʉ. 

ȼɟɥɢɱɢɧɭ Ʌɷɤɜ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 

ɝɞɟ £ɤ - ɩɨɩɪɚɜɤɚ, ɩɪɢɦɟɧɹɟɦɚɹ ɞɥɹ ɭɱɟɬɚ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɧɜɟɤɬɢɜɧɵɯ ɬɨɤɨɜ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ ɳɟɥɢ. ɇɚ ɨɫɧɨɜɟ ɨɩɵɬɧɵɯ ɞɚɧɧɵɯ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ 

ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ £ɤ ɜ ɪɚɫɱɟɬɚɯ: 
•  ɩɪɢ 103 < (Gr-Pr) < 106, £ɤ = 0.105^(GrPr)03; 

• ɩɪɢ 106 < (Gr-Pr) < 1010, ̂ ^^(GrPr)02. 

Ɉɩɪɟɞɟɥɹɸɳɢɦ ɪɚɡɦɟɪɨɦ ɹɜɥɹɟɬɫɹ ɬɨɥɳɢɧɚ ɫɥɨɹ 5, ɚ ɨɩɪɟɞɟɥɹɸɳɟɣ ɬɟɦ-

ɩɟɪɚɬɭɪɨɣ - ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɥɨɹ 1ɫɪ = 0,5 (tci+tc2). 

ȿɫɥɢ 103 < (Gr-Pr), ɬɨ ɩɨɩɪɚɜɤɚ ɧɟ ɜɧɨɫɢɬɫɹ ɢ Ⱥɷɤɜ ^. 

ɉɨ ɞɚɧɧɵɦ Ɇ. Ⱥ. Ɇɢɯɟɟɜɚ, ɩɪɢ ɡɧɚɱɟɧɢɹɯ (Gr-Pr) > 103 ɞɨɩɭɫɤɚɟɬɫɹ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ  
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(51) 
Sk  = 0,18(Gr Pr)0’25. 

Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜɨɡɞɭɯɚ ɩɪɢɧɹɬɵ ɢɡ ( ) ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛ 

ɥɢɰɟ 9. 

 

Ɋɚɫɱɟɬɧɚɹ ɮɨɪɦɭɥɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɝɨ ɩɨ ɜɵɫɨɬɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɬɟɩɥɨɨɬɞɚɱɢ 

Nu=0.473(Gr*Pr)0'25, ɝɞɟ 

Nu = a-l/X, ɢ a = N^M. 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɵɫɨɬɚ ɫɬɟɧɤɢ 1=0,05ɦ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 10.

Ɍɚɛɥɢɰɚ 9 - Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɭɯɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ p=0,0981 Ɇɉɚ 

t, 
°C ɤɝ/ɦ3 

cp, 
ɤȾɠ/(ɤɝ-Ʉ) 

ɕ0-2, 
ȼɬ/(ɦ^Ʉ) 

ɰ-10-6, 
ɉɚ-ɫ 

a-10-6, 

ɦ2/ɫ 

ɢ-10-6, 

ɦ2/ɫ 

Pr 

40 1,091 1,00 
2,72 19,16 24,8 15,57 0,71 

50 1,057 1,00 2,79 19,63 26,3 18,58 0,71 

60 1,026 1,01 2,86 20,10 27,6 19,60 0,71 

70 0,996 1,01 2,92 20,56 29,2 20,65 0,71 

80 0,967 1,01 2,99 21,02 
30,6 21,74 0,71 

 



Ɍɚɛɥɢɰɚ 10 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɟɩɥɨɨɛɦɟɧɚ 
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50,00 60,00 70,00 

Температура, 0С 

80,00 

 

ɇɢɠɟ ɧɚ ɪɢɫɭɧɤɚɯ 22, 23 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɬɟɩɥɨɨɬɞɚɱɢ ɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɨɬ ɫɪɟɞɧɟɣ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ɩɨɬɨɤɚ. 
Ɋɢɫɭɧɨɤ 22 - Ƚ ɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɶ ɚ, ɨɬ

t, tc, A, v , 10-6 ɜ Ɋɝ Gr Gr Pr Nu ɚ, 
 

°C 
°C ɶ-

1 
ɨ 

i Ʉ
) 

ɦ2/ɫ 10-3 

 

104 104 

 

ȼɬ/ɦ*Ʉ ȼɬ/ɦ2 

50 45 2,79 15,57 3.1 0.71 7.84 5.57 7.26 4,05 20,25 

60 50 2,86 18,58 3.05 0.71 10.83 7.7 7.88 4,4 44 

70 55 2,92 19,60 3 0.71 14.36 10.2 8.45 4,71 70,65 

80 60 2,99 20,65 2.96 0.71 17.02 12.1 8.82 4,92 98,4 
 



58 

 

50 60 70

 80 

Температура, 0С 

90 

80 

70 

S 

60 

с? 

50 

40 

30 

20 

Ɋɢɫɭɧɨɤ 23 - Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɶ q, ɨɬ tcp 

3.2.5 Ɉɛɳɢɟ ɜɵɜɨɞɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɚ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ 

ɩɨɬɨɤɚ ɩɨ ɮɨɪɦɭɥɚɦ ɤɨɧɜɟɤɬɢɜɧɨɣ ɬɟɩɥɨɨɬɞɚɱɢ ɢ ɭɪɚɜɧɟɧɢɹɦ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɩɨɬɨɤɚ ɜ ɫɥɨɟ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ 

ə < 0,06, ȼɬ/(ɦ Ʉ), ɬɨ ɟɫɬɶ ɫɨɛɥɸɞɚɟɬɫɹ ɭɫɥɨɜɢɟ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɛɨɟɜɨɣ ɨɞɟɠɞɵ 

ɩɨɠɚɪɧɵɯ. 

ȼɟɥɢɱɢɧɵ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ ɩɪɢ ɪɚɫɱёɬɟ ɬɟɩɥɨɩɟɪɟɧɨɫɚ ɩɨ ɮɨɪ-

ɦɭɥɚɦ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɜɵɲɟ ɡɧɚɱɟɧɢɣ q, ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. 

Ɋɟɤɨɦɟɧɞɭɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɚɫɱёɬɚ ɬɟɩɥɨɩɟɪɟɧɨɫɚ ɜ ɳɟɥɟɜɵɯ ɤɚɧɚɥɚɯ ɩɪɢ 

ɦɚɥɨɦ ɡɧɚɱɟɧɢɢ ɬɨɥɳɢɧɵ ɫɥɨɹ ɮɨɪɦɭɥɵ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ. 

3.2.6 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɩɨ ɮɨɪɦɭɥɚɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɩɪɨɜɟɪɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɹ ɭɪɚɜɧɟɧɢɹ (49). 
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ɋ ɷɬɨɣ ɰɟɥɶɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫ ȼ 
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(52) 
B=124*Pr"a2*(0.955+Pr)* l/5 

ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɪɚɡɦɟɪɚ ɛɟɪɟɬɫɹ ɬɨɥɳɢɧɚ ɫɥɨɹ 5 (ɦ). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 11. 

 

Ɂɧɚɱɟɧɢɹ ɤɪɢɬɟɪɢɹ Ƚɪɚɫɝɨɮɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 12, ɩɪɢɱɟɦ ɜ ɤɚɱɟɫɬɜɟ ɨɩɪɟɞɟ-

ɥɹɸɳɟɝɨ ɪɚɡɦɟɪɚ ɩɪɢɧɹɬɚ ɬɨɥɳɢɧɚ ɫɥɨɹ. 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɚ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɤɪɢɬɟɪɢɢ 

Ƚ ɪɚɫɝɨɮɚ ɢ ɉɪɚɧɞɬɥɹ ɢ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɵɪɚɠɟɧɢɟɦ 

Gr < ȼ. (53) 

Ɍɚɤ ɤɚɤ ɭɫɥɨɜɢɹ ɭɫɥɨɜɢɟ ɫɨɛɥɸɞɚɟɬɫɹ ɬɨ ɪɚɫɱɟɬ ɜɨɡɦɨɠɟɧ ɩɨ ɮɨɪɦɭɥɟ ɬɟɩ-

ɥɨɩɪɨɜɨɞɧɨɫɬɢ. 

ȼɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 

^ɷɤɜ ^k ,

Ɍɚɛɥɢɰɚ 11 - Ʉɨɦɩɥɟɤɫ ȼ 
Ɍɨɥɳɢɧɚ ɫɥɨɹ 5, ɦ 0,003 0,005 0,007 

Ʉɨɦɩɥɟɤɫ ȼ 73700 44220 31585 
 

Ɍɚɛɥɢɰɚ 12 - Ʉɪɢɬɟɪɢɣ Gr, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɥɳɢɧɵ ɳɟɥɢ 
Ɍɨɥɳɢɧɚ ɫɥɨɹ, ɦ Ɍɟɦɩɟɪɚɬɭɪɚ, oC 

40 50 60 70 

0,003 16,93 23,4 31,03 36,78 

0,005 78,4 108,34 143,64 170,24 

0,007 215,14 297,28 394,15 467,14 
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ɝɞɟ 8k - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

8k  = 0,18(Gr Pr)0’25 (54) 

Ɋɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɹ ɩɨɩɪɚɜɨɱɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 8ɤ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 13. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 14.

Ɍɚɛɥɢɰɚ 13 - ɉɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 8ɤ 
Ɂɧɚɱɟɧɢɟ Ɍɟɦɩɟɪɚɬɭɪɚ, 0ɋ 

40 50 60 70 

5=0,003 ɦ 

Gr-Pr 12,02 16,61 22,03 26,11 

8k 0,335 0,363 0,39 0,406 

5=0,005 ɦ 

Gr-Pr 55,64 76,92 101,98 120,87 

8k 0,49 0,53 0,57 0,597 

5=0,007 ɦ 

Gr-Pr. 152,14 211,07 279,85 331,67 

8k 0,63 0,686 0,736 0,768 
 



Ɍɚɛɥɢɰɚ 14 - ɉɥɨɬɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ 
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3.2.7 ȼɵɜɨɞɵ ɤ «Ɋɚɫɱёɬɭ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ ɩɨ ɮɨɪɦɭɥɚɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ» 

ɗɤɜɢɜɚɥɟɧɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɬɟɦɩɟɪɚɬɭɪɵ. 
ɉɥɨɬɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɫ ɪɨɫɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ. 

3.2.8 Ɉɰɟɧɤɚ ɜɥɢɹɧɢɹ ɩɪɭɠɢɧ ɧɚ ɬɟɩɥɨɨɛɦɟɧ ɜ ɳɟɥɟɜɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɉɪɭɠɢɧɚ ɢɦɟɟɬ ɤɜɚɞɪɚɬɧɨɟ ɫɟɱɟɧɢɟ ɫɨ ɫɬɨɪɨɧɨɣ 0,001 ɦ ɢ ɞɥɢɧɨɣ l = 0,01 ɦ. 

ɉɥɨɳɚɞɶ ɩɪɭɠɢɧɵ 

F = (0,001)2 0,01 = 10-5, ɦ2. 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɩɹɬɢ ɩɪɭɠɢɧ Fɨɛɳ = 5 10-5, ɦ2.

Ɂɧɚɱɟɧɢɟ Ɍɟɦɩɟɪɚɬɭɪɚ, 0ɋ 

40 50 60 70 

5=0,003 ɦ 

ɏɷɤɜ10-3 (ȼɬ/ɦɄ) 9,11 10,12 11,15 11,85 

q, ȼɬ/ɦ2 30,36 33,73 37,16 39,5 

5=0,005 ɦ 

^ɷɤɜ,10-3 

(ȼɬ/ɦɄ) 

13,32 14,78 16,3 17,43 

q, ȼɬ/ɦ2 26,64 28,56 32,6 34,86 

5=0,007 ɦ 

W0-3 (ȼɬ/ɦɄ) 17,13 19,14 21,05 22,43 

q, ȼɬ/ɦ2 24,47 27,34 30,07 32,04 
 



(55) 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɩɪɭɠɢɧ ɤ ɜɨɡɞɭɯɭ ɫɥɨɹ а  = 7, ȼɬ/(ɦ2 Ʉ). Ɍɟɩɥɨɜɨɣ 

ɩɨɬɨɤ ɡɚ ɫɱёɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɩɪɭɠɢɧ ɪɚɜɟɧ 

Q = ɚ At Ȼɨɛɳ, ȼɬ, 

ɬɨɝɞɚ, 

Q = 7^10510"5 = 0,175 ȼɬ. 

Ɍɟɩɥɨɜɨɣ ɩɨɬɨɤ ɜ ɫɥɨɟ ɪɚɜɟɧ: 

Q = 7 -10 • 0,05 = 3,5 ȼɬ. 

Ⱦɨɥɹ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɨɬ ɩɪɭɠɢɧ ɫɨɫɬɚɜɥɹɟɬ (0,175/3,5) 100 ~ 5, %. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɠɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ ɨɬ ɩɪɭɠɢɧ 

(ɜɤɥɚɞ ɩɪɭɠɢɧ ɜ ɨɛɳɢɣ ɬɟɩɥɨɨɛɦɟɧ) ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɥɢɱɢɟ ɩɪɭɠɢɧ ɧɟ 

ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɬɟɩɥɨɩɟɪɟɧɨɫ ɦɟɠɞɭ ɫɥɨɹɦɢ ɡɚɳɢɬɧɨɝɨ 

ɜɤɥɚɞɵɲɚ. 

3.2.9 Ɋɚɫɱёɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɜɵɞɟɪɠɢɜɚɸɬ ɩɪɭ-

ɠɢɧɵ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɹɬɶ ɩɪɭɠɢɧ (On-line «Ɋɚɫɱёɬ 

ɩɪɭɠɢɧ», ɋɥɚɧɰɟɜɫɤɢɣ ɡɚɜɨɞ ɩɪɭɠɢɧ) [11] ɩɨɥɭɱɟɧɨ, ɱɬɨ F = 35,88 ɇ. 

Ɍɨɝɞɚ ɞɚɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɨɤɚɡɵɜɚɸɬ ɩɪɭɠɢɧɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɫɥɨɹ ɡɚɳɢɬɧɨɝɨ 

ɜɤɥɚɞɵɲɚ ɫɨɫɬɚɜɢɬ: 

Ɋ = 35,88/(0,05)2 = 114352 ɉɚ = 1,4352 ɛɚɪ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɭɠɢɧɵ ɫɨɡɞɚɸɬ ɦɚɥɨɟ ɦɟɯɚɧɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɩɨɡ-

ɜɨɥɹɸɬ ɫɜɨɛɨɞɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚ ɨɱɚɝɟ ɩɨɠɚɪɚ.
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ɂɡɜɟɫɬɧɨ, ɱɬɨ ɩɪɢ ɬɭɲɟɧɢɢ ɨɱɚɝɨɜ ɜɨɡɝɨɪɚɧɢɹ, ɬɪɚɜɦɵ ɩɨɠɚɪɧɵɯ ɜɨɡɧɢɤɚɸɬ 

ɩɪɢɦɟɪɧɨ ɜ 20% ɫɥɭɱɚɟɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɟɪɦɢɱɟɫɤɢɯ ɨɠɨɝɨɜ. ɉɨɷɬɨɦɭ ɫɨɜɟɪ-

ɲɟɧɫɬɜɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɪɭɤ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 

ɡɚɞɚɱɟɣ. 

ȼ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɢ ɛɨɟɜɨɣ ɨɞɟɠɞɵ ɩɨ-

ɠɚɪɧɵɯ ɢ ɩɪɢɧɹɬɵ ɤ ɢɫɩɨɥɧɟɧɢɸ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ 

ȻɈɉ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɫɪɟɞɫɬɜɚɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɪɭɤ ɩɨɠɚɪɧɨɝɨ 

(ɋɂɁɊ). 

ɉɪɨɜɟɞɟɧ ɩɚɬɟɧɬɧɵɣ ɩɨɢɫɤ, ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɥ 

ɜɵɹɜɢɬɶ ɧɟɞɨɫɬɚɬɤɢ ɩɪɟɞɥɚɝɚɟɦɵɯ ɨɛɪɚɡɰɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢɧɹɬ ɩɪɨɬɨɬɢɩ ɡɚɳɢɬɧɨɝɨ 

ɜɤɥɚɞɵɲɚ ɨɬ ɩɟɪɟɝɪɟɜɚ, ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɦɨɧɬɚɠɚ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ ɜ ɩɟɪɱɚɬɤɢ 

ɩɨɠɚɪɧɨɝɨ. 

ȼ ɡɚɳɢɬɧɨɦ ɜɤɥɚɞɵɲɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɭɠɢɧɵ ɢɡ ɦɚɬɟɪɢɚɥɚ ɫ ɩɚɦɹɬɶɸ ɮɨɪɦɵ - 

ɧɢɬɢɧɨɥɚ. ȼ ɪɚɛɨɬɟ ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɬɨɝɨ ɫɩɥɚɜɚ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɞɜɭɯ ɫɥɨɟɜ 

ɦɚɬɟɪɢɚɥɚ, ɧɚɩɪɢɦɟɪ, ɩɚɪɚɚɪɚɦɢɞɧɨɣ ɬɤɚɧɢ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɭɠɢɧɵ 

ɢɡ ɧɢɬɢɧɨɥɚ. 

ɉɪɨɜɟɞɟɧɵ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɥɨɬɧɨɫɬɢ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ ɢ ɤɨ-

ɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɬɟɩɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ ɧɚɯɨɞɹɬɫɹ ɜ ɧɨɪɦɟ. 

ɇɚ ɤɨɧɫɬɪɭɤɰɢɸ ɡɚɳɢɬɧɨɝɨ ɜɤɥɚɞɵɲɚ ɜɵɩɨɥɧɟɧɚ ɡɚɹɜɤɚ ɞɥɹ ɩɨɞɚɱɢ ɜ Ɏɟ-

ɞɟɪɚɥɶɧɵɣ ɢɧɫɬɢɬɭɬ ɩɚɬɟɧɬɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ. Ɂɚɳɢɬɧɵɣ ɜɤɥɚɞɵɲ ɩɪɨɫɬ ɜ ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɢ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɢɦɟɟɬ ɦɚɥɭɸ ɫɬɨɢɦɨɫɬɶ. ȿɝɨ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɞɥɹ ɦɨɧɬɚɠɚ 

ɜ ɥɸɛɨɣ ɱɚɫɬɢ ȻɈɉ. Ʉɪɨɦɟ ɬɨɝɨ, ɟɝɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɫɪɟɞɫɬɜɚɯ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ ɢ ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ.



 

 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 

1. ɋɌɈ 4.2-07-2014 ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. - ȼɜɟɞ. 

09.01.2014. - Ʉɪɚɫɧɨɹɪɫɤ: ɋɎɍ, 2014. - 60 ɫ. 

2. ɉɨɥ. ɦɨɞɟɥɶ № 168072 ɨɬ 19.04.2016 ɡɚɹɜɤɚ № 201611529, ɨɩɭɛɥɢɤɨɜɚɧɨ 

17.01.2017. ɛɸɥ. № 2, Ɇɢɲɬɚ ȼ. ɉ. 

3. ȽɈɋɌ Ɋ 53264-2009 Ɍɟɯɧɢɤɚ ɩɨɠɚɪɧɚɹ. ɋɩɟɰɢɚɥɶɧɚɹ ɡɚɳɢɬɧɚɹ ɨɞɟɠɞɚ 

ɩɨɠɚɪɧɨɝɨ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ. - ȼɜɟɞ. 01.05.2009. - 

Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2009. - 38ɫ. 

4. ɇɉȻ 161-97 ɋɩɟɰɢɚɥɶɧɚɹ ɡɚɳɢɬɧɚɹ ɨɞɟɠɞɚ ɩɨɠɚɪɧɵɯ ɨɬ ɩɨɜɵɲɟɧɧɵɯ 

ɬɟɩɥɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ. - ȼɜɟɞ. 

01.12.2007. - Ɇɨɫɤɜɚ: Ɍɢɩɨɝɪɚɮɢɹ ȼɇɂɂɉɈ ɆȼȾ Ɋɨɫɫɢɢ, 1998. - 66ɫ. 

5. ɇɉȻ 182-99 ɉɨɠɚɪɧɚɹ ɬɟɯɧɢɤɚ. ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɪɭɤ 

ɩɨɠɚɪɧɵɯ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɣ. - ȼɜɟɞ. 01.09.1999. - 

Ɇɨɫɤɜɚ: Ɍɢɩɨɝɪɚɮɢɹ ȼɇɂɂɉɈ ɆȼȾ Ɋɨɫɫɢɢ, 1999. - 27ɫ. 

6. ɑɢɪɤɢɧ ȼ.ɋ. Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ ɹɞɟɪɧɨɣ ɬɟɯɧɢɤɢ. 

ɋɩɪɚɜɨɱɧɢɤ. Ɇ.: Ⱥɬɨɦɢɡɞɚɬ. 1968.- 484 ɫ. 

7. ɉɚɬ. № A41D 19/05 (2006.01) RU 172694 U1 ɡɚɹɜɤɚ 2016144545 ɨɬ 

14.11.2016, ɛɸɥ. 20 ɨɬ 19.07.2017. ɋɦɢɪɧɨɜɚ ȿ. Ʌ., Ʌɭɤɚɲɟɜɫɤɢɣ Ⱥ. ȼ., ɒɟɦɚɤɨɜ Ⱥ. ȼ. 

8. ɉɨɥ. ɦɨɞɟɥɶ № 116050 ɨɬ 21.02.2012 ɡɚɹɜɤɚ № 2012106154, ɨɩɭɛɥɢɤɨɜɚɧɨ 

20.05.2012. ɛɸɥ. №14, Ɇɟɮɨɤɨɜɚ Ɉ. Ⱥ, Ɏɚɞɟɟɜ Ɉ. Ⱥ. 

9. ɉɚɬ. № 2553005 ɨɬ 24.07.2014, ɡɚɹɜɤɚ 2014130864/12, ɨɩɭɛɥ. 10.06.2015 ɛɸɥ. 

№16, ȿɧɸɬɢɧɚ Ɍ. Ⱥ., Ⱥɮɚɧɚɫɶɟɜ ȼ. ȿ., ȿɦɟɥɶɹɧɨɜ Ɋ. Ɍ., Ɍɟɪɟɳɟɧɤɨ ȼ. Ɇ., Ɇɚɪɱɟɧɤɨɜɚ 

ɋ. Ƚ., ɉɚɬɪɭɲɟɜɚ Ɍ. ɇ. 

10. Ʌɵɤɨɜ Ⱥ.ȼ. Ɍɟɨɪɢɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. Ɇ.: ɂɡɞ-ɜɨ «ȼɵɫɲɚɹ ɲɤɨɥɚ». 1967.- 

487 ɫ. 

11. Ɋɚɫɱёɬ ɩɪɭɠɢɧ on-line. ɋɥɚɧɰɟɜɫɤɢɣ ɡɚɜɨɞ ɩɪɭɠɢɧ. - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.mirpruzhin.ru/on-line-raschet/ 
61 

https://www.mirpruzhin.ru/on-line-raschet/



