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ɋ.ȼ. Ʉɨɪɧɟɟɜ, ə.ȼ. əɪɦɨɜɢɱ, ȼ.ɇ. Ʉɭɡɧɟɰɨɜɚ 
Ɉɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ (ɈɦȽɌɍ), Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

 

Аɧɧɨɬɚɰиɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɫɨɤɪɚɳɟɧɢɹ ɡɚɬɪɚɬ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɪɨɛɢɥɶɧɨ-ɪɚɡɦɨɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ȾɊɈ), ɫɜɹɡɚɧɧɚɹ ɫ ɛɨɥɶɲɢɦ ɪɚɫɯɨ-
ɞɨɦ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɬɚɤ ɤɚɤ ɨɛɴɟɦ ɫɢɫɬɟɦ ɫɦɚɡɤɢ ȾɊɈ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɞɨ 60 
ɦ3. Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ ɪɚɫɯɨɞɨɜ ɫɜɹɡɚɧɧɵɯ ɫ ɡɚɦɟɧɨɣ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɫɢɫɬɟɦɟ 
ɫɦɚɡɤɢ ȾɊɈ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɬɚɤɨɣ ɛɚɤ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɰɟɫɫ ɨɱɢɫɬɤɢ ɫɦɚɡɨɱɧɨɝɨ ɦɚ-
ɬɟɪɢɚɥɚ ɩɪɨɯɨɞɢɥ ɛɵ ɩɨɫɬɨɹɧɧɨ, ɢ ɜ ɭɡɟɥ ɬɪɟɧɢɹ ɩɨɫɬɭɩɚɥɨ ɦɚɫɥɨ ɧɟɨɛɯɨɞɢɦɨɣ ɱɢɫɬɨ-
ɬɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɜ ɛɚɤ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɩɟɪɟɥɢɜɧɭɸ ɩɟɪɟɝɨɪɨɞɤɭ, 
ɬɟɦ ɫɚɦɵɦ ɪɚɡɞɟɥɢɜ ɟɝɨ ɧɚ ɞɜɟ ɱɚɫɬɢ, ɧɚ ɨɬɫɬɨɣɧɢɤ ɢ ɫɚɦ ɛɚɤ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɬ 
ɨɛɨɫɧɨɜɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɭɫɬɚɧɨɜɤɢ ɩɟɪɟɥɢɜɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ, ɨɛɵɱɧɨ ɟɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 
ɩɨɫɟɪɟɞɢɧɟ ɛɚɤɚ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɛɨɛɳɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɛɚɤɚ 
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ɨɬɫɬɨɣɧɢɤɚ. Ȼɥɚɝɨɞɚɪɹ ɟɣ ɜɨɡɦɨɠɧɨ ɜɵɛɪɚɬɶ ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɩɟɪɟɥɢɜɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɧɤɪɟɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɞɪɨɛɢɥɶɧɨ-ɪɚɡɦɨɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɢɫɬɟɦɚ ɫɦɚɡɤɢ, ɫɦɚɡɨɱ-
ɧɵɣ ɦɚɬɟɪɢɚɥ, ɨɫɚɠɞɟɧɢɟ ɱɚɫɬɢɰ, ɪɟɫɭɪɫ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

ȼɜɟɞɟɧɢɟ 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɪɨɛɢɥɶɧɨ-

ɪɚɡɦɨɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ȾɊɈ) ɧɚɛɥɸɞɚ-
ɟɬɫɹ ɜɟɫɶɦɚ ɛɨɥɶɲɨɣ ɪɚɫɯɨɞ ɦɚɫɟɥ. ɍ ɞɚɧɧɨ-
ɝɨ ɜɢɞɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɫɬɪɟɱɚɸɬɫɹ ɫɢɫɬɟɦɵ 
ɫɦɚɡɤɢ ёɦɤɨɫɬɶɸ ɞɨ 60 ɦ3. ɋɦɚɡɨɱɧɵɟ ɫɢɫɬɟ-
ɦɵ ȾɊɈ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 
ɩɨɞɲɢɩɧɢɤɨɜ ɫɤɨɥɶɠɟɧɢɹ ɬɢɩɚ ɛɚɛɛɢɬ-ɫɬɚɥɶ. 
ɗɬɢ ɩɨɞɲɢɩɧɢɤɢ ɹɜɥɹɸɬɫɹ ɧɟɫɭɳɢɦɢ, ɧɚ ɧɢɯ 
ɩɪɢɯɨɞɢɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟ ɨɬ ɜɟɫɚ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ ɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ, ɚ ɬɚɤ ɠɟ ɪɟɚɤ-
ɰɢɢ ɨɬ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɪɚ-
ɛɚɬɵɜɚɟɦɵɣ ɦɚɬɟɪɢɚɥ. Ɋɟɫɭɪɫ ɩɨɞɲɢɩɧɢɤɨɜ 
ɪɟɞɤɨ ɩɪɟɜɵɲɚɟɬ 9000 ɱ Д1Ж. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɟɠɟɝɨɞɧɨ ɩɪɨɜɨɞɹɬɫɹ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɫ 
ɞɥɢɬɟɥɶɧɨɣ ɨɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ 
ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɨɛɴɟɦɟ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤ-
ɰɢɢ. ɂɧɬɟɧɫɢɜɧɨɟ ɧɚɫɵɳɟɧɢɟ ɫɦɚɡɨɱɧɨɝɨ ɦɚ-
ɬɟɪɢɚɥɚ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɪɢɦɟɫɹɦɢ ɩɪɨɢɫɯɨ-
ɞɢɬ ɨɬ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ, ɢɡ-ɡɚ ɧɟɝɟɪ-
ɦɟɬɢɱɧɨɫɬɢ ɫɢɫɬɟɦ ɫɦɚɡɤɢ, ɢ ɩɪɨɞɭɤɬɚɦɢ ɢɡ-
ɧɚɲɢɜɚɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɡɚ-
ɝɪɹɡɧɟɧɧɨɫɬɢ ɦɚɫɥɚ ɞɨ 6 % Д2Ж. ɉɨɞɞɟɪɠɚɧɢɟ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɣ ɜ 
ɦɚɫɥɟ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɟ ɩɭɬɟɦ ɡɚɦɟɧ ɦɟɧɟɟ 
ɪɚɰɢɨɧɚɥɶɧɨ, ɱɟɦ ɫɜɨɟɜɪɟɦɟɧɧɚɹ ɨɱɢɫɬɤɚ 
ɦɚɫɥɚ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɢɯ ɡɚɦɟɧɚ 
ɩɨ ɮɚɤɬɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ, ɚ ɞɥɹ ɷɬɨɝɨ ɫɥɟ-
ɞɭɟɬ ɫɨɡɞɚɜɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɨ-ɦɟɬɨɞɢɱɟɫɤɭɸ ɛɚɡɭ. ȿɳё ɛɨɥɟɟ ɰɟɥɟɫɨɨɛ-
ɪɚɡɧɨ ɫɨɡɞɚɜɚɬɶ ɬɚɤɢɟ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɵɯ 
ɩɪɨɰɟɫɫ ɭɞɚɥɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ 
ɩɪɨɢɫɯɨɞɢɥ ɛɵ ɩɨɫɬɨɹɧɧɨ, ɚ ɞɥɹ ɫɦɚɡɵɜɚɧɢɹ 
ɭɡɥɨɜ ɬɪɟɧɢɹ ɩɨɫɬɭɩɚɥɨ ɨɱɢɳɟɧɧɨɟ ɦɚɫɥɨ Д3Ж. 

ȼ ɤɚɱɟɫɬɜɟ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɭɡ-
ɥɨɜ ɬɪɟɧɢɹ ȾɊɈ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɞɭɫɬɪɢɚɥɶ-
ɧɵɟ ɦɚɫɥɚ ɂ-40 (ȽɈɋɌ 20799-88 68), ɂ-50 
(ȽɈɋɌ 20799-88 100). ɇɨ ɞɥɹ ɬɚɤɢɯ ɭɡɥɨɜ ɬɪɟ-
ɧɢɹ, ɝɞɟ ɧɟ ɬɪɟɛɭɟɬɫɹ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɩɪɨ-
ɦɵɲɥɟɧɧɨɣ ɱɢɫɬɨɬɵ ɜ ɤɚɱɟɫɬɜɟ ɫɦɚɡɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɨɬɪɚɛɨ-
ɬɚɧɧɵɟ ɦɚɫɥɚ ɢ ɫɦɟɫɢ ɦɚɫɟɥ Д4Ж. ɉɨɞɞɟɪɠɚ-
ɧɢɟ ɱɢɫɬɨɬɵ ɦɚɫɟɥ ɧɚ ɧɟɨɛɯɨɞɢɦɨɦ ɭɪɨɜɧɟ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɜɧɟɞɪɟɧɢɟ ɫɚɦɨɨɱɢɳɚɸɳɢɯɫɹ ɫɢɫ-
ɬɟɦ ɫɦɚɡɤɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɨɱɢɳɟɧɧɵɯ ɦɚɫɟɥ ɜ ɦɟɫɬɨ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 
ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ȾɊɈ, ɭɬɢɥɢɡɚɰɢɸ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ, ɫɨ-
ɤɪɚɬɢɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɢ ɭɜɟɥɢɱɢɬɶ ɪɟɫɭɪɫ ɭɡɥɨɜ ɬɪɟɧɢɹ Д5Ж. 

Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɫɨɡɞɚɧɚ ɨɛɨɛɳɟɧɧɚɹ ɦɟ-
ɬɨɞɢɤɢ ɪɚɫɱɟɬɚ ɛɚɤɚ-ɨɬɫɬɨɣɧɢɤɚ, ɜ ɤɨɬɨɪɨɦ 

ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ ɩɪɨɰɟɫɫ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢɰ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ ɢ ɜ ɭɡɟɥ ɬɪɟɧɢɹ 
ɛɭɞɟɬ ɩɨɞɚɜɚɬɶɫɹ ɨɱɢɳɟɧɧɨɟ ɦɚɫɥɨ. ɐɟɥɶ 
ɦɟɬɨɞɢɤɢ - ɫɨɡɞɚɧɢɟ ɪɚɫɱɟɬɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨ-
ɥɢɬ, ɝɨɜɨɪɢɬ ɨɛ ɭɫɬɚɧɨɜɤɟ ɩɟɪɟɥɢɜɧɨɣ ɩɟɪɟ-
ɝɨɪɨɞɤɢ ɨɛɨɫɧɨɜɚɧɧɨ. Ɏɚɤɬɢɱɟɫɤɢ ɛɚɤ ɛɭɞɟɬ 
ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɟ ɱɚɫɬɢ: ɧɚ ɨɬɫɬɨɣɧɢɤ, ɜ ɤɨɬɨ-
ɪɨɦ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɨɫɚɠɞɟɧɢɟ ɝɪɭɛɵɯ 
ɱɚɫɬɢɰ, ɢ ɧɚ ɫɚɦ ɛɚɤ. 

Ɇɟɬɨɞɢɤɚ ɪɚɫчɟɬɚ ɛɚɤɚ-ɨɬɫɬɨɣɧɢɤɚ ɞɥɹ 
ɫɢɫɬɟɦы ɫɦɚɡɤɢ ȾɊɈ 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɛɚɤ-ɨɬɫɬɨɣɧɢɤ ɜɵɩɨɥɧɹɥ 
ɫɜɨɢ ɮɭɧɤɰɢɢ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɜ ɧɟɦ ɨɫɚ-
ɠɞɚɥɢɫɶ ɱɚɫɬɢɰɵ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ, ɱɟɦ 
ɬɨɥɳɢɧɚ ɦɚɫɥɹɧɨɣ ɩɥɟɧɤɢ ɜ ɩɨɞɲɢɩɧɢɤɚɯ 
ɫɤɨɥɶɠɟɧɢɹ ȾɊɈ Д6Ж. Ɋɚɫɱɟɬ ɦɚɫɥɹɧɵɯ ɩɥɟɧɨɤ 
ɧɟ ɩɪɨɜɨɞɢɥɫɹ, ɬɚɤ ɤɚɤ ɬɨɥɳɢɧɚ ɩɥɟɧɤɢ ɡɚɜɢ-
ɫɢɬ ɨɬ ɦɧɨɝɢɯ ɤɨɧɤɪɟɬɧɵɯ ɮɚɤɬɨɪɨɜ ɫɜɹɡɚɧ-
ɧɵɯ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ʉɚɤ ɜɢɞɧɨ 
ɢɡ ɥɢɬɟɪɚɬɭɪɵ ɬɨɥɳɢɧɚ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɨɬ 
20 ɦɤɦ ɞɨ ɢ 2 ɦɦ Д7Ж. Ɋɚɫɱɟɬ ɛɭɞɟɬ ɨɪɢɟɧɬɢ-
ɪɨɜɚɧ ɧɚ ɩɨɥɭɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɫɜɹɡɚɧɧɵɯ ɫ 
ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɬɨɥɳɢɧ ɩɥɟɧɨɤ.  

ȼ ɪɚɫɱɟɬɟ ɛɵɥɢ ɩɪɢɧɹɬɵ ɧɟɤɨɬɨɪɵɟ ɞɨ-
ɩɭɳɟɧɢɹ: 1 - Ɋɟɠɢɦ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɥɚ-
ɦɢɧɚɪɧɵɣ; 2 – ɀɢɞɤɨɫɬɶ ɨɞɧɨɪɨɞɧɚɹ; 3 – 
ɑɚɫɬɢɰɵ ɫɮɟɪɢɱɟɫɤɨɣ ɮɨɪɦɵ. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ ɭɪɚɜɧɟɧɢɟ ɋɬɨɤɫɚ ɞɥɹ Ʌɚɦɢ-
ɧɚɪɧɨɝɨ ɪɟɠɢɦɚ Д8Ж: 




18
)(2 gdW жч

oc


 .                  (1) 

ɉɨɫɬɭɩɚɸɳɚɹ ɜ ɨɬɫɬɨɣɧɢɤ ɠɢɞɤɨɫɬɶ ɞɜɢ-
ɠɟɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɫɨ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɶɸ ߭. 
ɑɚɫɬɢɰɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ ɞɜɢɝɚ-
ɸɬɫɹ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ocW  ɤ ɞɧɢɳɭ ɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɦɟɫɬɟ ɫ ɠɢɞɤɨɫɬɶɸ ɜɞɨɥɶ ɨɬ-
ɫɬɨɣɧɢɤɚ ɫɨ ɫɤɨɪɨɫɬɶɸ  . ȼɪɟɦɹ ɧɚɯɨɠɞɟɧɢɹ 
ɠɢɞɤɨɫɬɢ ɜ ɨɬɫɬɨɣɧɢɤɟ ɪɚɜɧɨ ɨɬɧɨɲɟɧɢɸ 
ɞɥɢɧɵ ɟɝɨ ɩɭɬɢ ɤ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ, ɢ ɫɨ-
ɫɬɚɜɥɹɟɬ:  

 l
ɧ   .                            (2) 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢɰɵ 
ɧɚ ɞɧɨ ɨɬɫɬɨɣɧɢɤɚ ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɱɚɫɬɢɰɚ 
ɧɚɱɚɥɚ ɫɜɨɣ ɩɭɬɶ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɠɢɞɤɨɫɬɢ, 
ɪɚɜɧɚ 

oc
ɨс W

h .                            (3) 

ȿɫɥɢ ߬ɨɫ ≤ ߬ɧ, ɬɨ ɱɚɫɬɢɰɚ ɨɫɹɞɟɬ; ɜ ɩɪɨ-
ɬɢɜɧɨɦ ɫɥɭɱɚɟ ɠɢɞɤɨɫɬɶ ɭɧɟɫɟɬ ɟɟ ɫ ɫɨɛɨɣ. ȼ 
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ɩɪɟɞɟɥɶɧɨɦ ɫɥɭɱɚɟ (ɩɪɢ ɨсɧ    ) ɩɨɥɭɱɚɟɦ, 
ɱɬɨ 

ocW
hl   .                         (4) 

ɉɪɢ ɡɚɞɚɧɧɵɯ ɪɚɡɦɟɪɚɯ ɨɬɫɬɨɣɧɢɤɚ Х - 
ɞɥɢɧɟ, С - ɜɵɫɨɬɟ, Л – ɲɢɪɢɧɟ, ɦɨɠɧɨ ɧɚɣɬɢ 
ɞɨɩɭɫɬɢɦɭɸ ɦɚɤɫɢɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟ-
ɧɢɹ ɠɢɞɤɨɫɬɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ 
ɨɫɹɞɭɬ ɧɚ ɞɧɨ ɨɬɫɬɨɣɧɢɤɚ: 

h
lWɨс  .                              (5) 

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ V, ɩɪɨɲɟɞ-
ɲɟɣ ɱɟɪɟɡ ɨɬɫɬɨɣɧɢɤ ɡɚ 1 ɫɟɤɭɧɞɭ ɪɚɜɟɧ ɩɪɨ-
ɢɡɜɟɞɟɧɢɸ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɧɚ ɩɥɨɳɚɞɶ ɟɝɨ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ S: 

 bhSV  .                         (6) 
ɉɨɞɫɬɚɜɥɹɹ ɜɵɪɚɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ 

  ɢɡ ɩɪɟɞɵɞɭɳɟɝɨ ɪɚɜɟɧɫɬɜɚ, ɩɨɥɭɱɚɟɦ  

ɨсɨсɨс FWblW
h
lbhWV  , ɬ.ɟ. ɤɪɨɦɟ ɫɤɨɪɨɫɬɢ 

ɨɫɚɠɞɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɬɫɬɨɣɧɢɤɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɥɶɤɨ ɟɝɨ ɩɥɨɳɚɞɶɸ ɜ ɩɥɚɧɟ F. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤɢɟ ɱɚɫɬɢɰɵ 
ɛɭɞɭɬ ɨɫɚɠɞɚɬɶɫɹ ɜ ɨɬɫɬɨɣɧɢɤɟ, ɚ ɤɚɤɢɟ ɧɟɬ 
ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɥɳɢɧɭ ɩɨɬɨɤɚ, ɤɨ-
ɬɨɪɵɣ ɫɨɡɞɚɟɬɫɹ ɧɚɫɨɫɨɦ ɩɨɞɚɸɳɢɦ ɦɚɫɥɨ ɜ 
ɩɨɞɲɢɩɧɢɤɢ ɫɤɨɥɶɠɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɞɨɩɭɳɟ-
ɧɢɹ ɦɵ ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɞɚɧɧɵɣ ɩɨɬɨɤ ɩɨɫɬɨ-
ɹɧɧɵɣ ɢ ɧɟ ɢɡɦɟɧɹɟɬɫɹ. ɉɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ 
ɫ ɬɟɩɥɨɨɛɦɟɧɨɦ ɢ ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ ɨɩɭɫɤɚ-
ɸɬɫɹ. ɉɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɩɨɬɨɤ ɢɦɟɟɬ ɨɩɪɟɞɟ-
ɥɟɧɧɭɸ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɮɨɪɦɭ. 

ɉɨɬɨɤ ɞɜɢɠɭɳɟɣɫɹ ɠɢɞɤɨɫɬɢ ɩɨ ɨɛɴɟɦɭ 
ɩɪɢɪɚɜɧɢɜɚɟɦ ɨɛɴɟɦɧɨɣ ɩɨɞɚɱɢ ɧɚɫɨɫɚ. ȼ 
ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ ɤ ȾɊɈ ɭɤɚɡɵɜɚɟɬɫɹ, 
ɱɬɨ ɫɢɫɬɟɦɚ ɫɦɚɡɤɢ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨ-
ɞɚɱɭ ɦɚɫɥɚ ɧɟ ɦɟɧɟɟ 50 ɥ/ɦɢɧ, ɱɬɨ ɫɨɨɬɜɟɬɫɬ-
ɜɭɟɬ ɨɛɴɟɦɧɨɣ ɩɨɞɚɱɢ ɧɚɫɨɫɚ ɇɒ 32. ȼ ɫɜɹɡɢ 
ɫ ɷɬɢɦ ɜ ɪɚɫɱɟɬɚɯ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɡɧɚ-
ɱɟɧɢɹ ɨɛɴɟɦɧɨɣ ɩɨɞɚɱɢ ɲɟɫɬɟɪɟɧɱɚɬɨɝɨ ɧɚ-
ɫɨɫɚ ɇɒ 32. ɂɡ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɧɚɫɨɫɚ ɜɢɞɧɨ, ɱɬɨ ɨɛɴɟɦɧɚɹ ɩɨɞɚɱɚ ɢ ɨɛɴɟɦ 
ɩɨɬɨɤɚ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ 1200 ɫɦ3Еɫ. 

ȼ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɛɚɤɚ ɫɦɚɡɨɱ-
ɧɨɣ ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɸɬ ɫɨɨɬɧɨɲɟɧɢɟ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɞɥɢɧɚ ɛɚɤɚ Х=3Л, ɝɞɟ Л ɷɬɨ ɲɢɪɢɧɚ 
ɛɚɤɚ, ɚ ɜɵɫɨɬɚ ɛɚɤɚ С=2Л. ɋɦɵɫɥ ɷɬɨɝɨ ɡɚ-
ɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɚɡ-
ɦɟɪɚɯ ɩɥɨɳɚɞɤɢ, ɝɞɟ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧ ɛɚɤ-
ɨɬɫɬɨɣɧɢɤ, ɜɫɟɝɞɚ ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɛɚɤ ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɣ ɭɫɥɨɜɢɹɦ ɫɦɚɡɨɱɧɨɣ ɫɢɫɬɟɦɵ. 

Ɉɛɴɟɦɧɚɹ ɩɨɞɚɱɚ ɟɫɬɶ ɧɟ ɱɬɨ ɢɧɨɟ, ɤɚɤ 
ɤɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɟ ɡɚ ɟɞɢɧɢɰɭ 
ɜɪɟɦɟɧɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɦɨɠɟɦ ɩɪɟɞɫɬɚ-
ɜɢɬɶ ɟɟ ɜ ɜɢɞɟ  

t
lbhV  .                             (7) 

ȼɪɟɦɟɧɟɦ ɡɚɞɚɞɢɦɫɹ ɪɚɜɧɵɦ 1 ɫɟɤɭɧɞɟ, ɚ 
ɲɢɪɢɧɭ ɛɚɤɚ ɩɪɢɦɟɦ ɪɚɜɧɨɣ 1 ɦ, ɢ ɩɨɞɫɬɚɜɢɜ 
ɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɥɭɱɢɦ, 

t
hb

t
bbhV
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 .                        (8) 

Ɉɬɫɸɞɚ ɦɵ ɦɨɠɟɦ ɜɵɪɚɡɢɬɶ ɬɨɥɳɢɧɚ ɩɨ-
ɬɨɤɚ ɦɚɫɥɚ, ɤɨɬɨɪɵɣ ɫɨɡɞɚɟɬ ɧɚɫɨɫ, 

23b
Vth  .                               (9) 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɧɚɹ ɨɛɴɟɦɧɭɸ ɩɨɞɚɱɭ, 
ɦɵ ɦɨɠɟɦ ɨɩɪɟɞɟɥɢɬɶ ɬɨɥɳɢɧɭ ɩɨɬɨɤɚ. Ɍɨɥ-
ɳɢɧɚ ɩɨɬɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 400 ɦɤɦ. Ɂɧɚɹ ɬɨɥ-
ɳɢɧɭ ɩɨɬɨɤɚ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɩɪɟɞɟɥɢɜ ɫɤɨ-
ɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢɰ, ɦɵ ɫɦɨɠɟɦ ɭɫɬɚɧɨ-
ɜɢɬɶ, ɤɚɤɢɟ ɱɚɫɬɢɰɵ ɛɭɞɭɬ ɜɵɯɨɞɢɬɶ ɢɡ ɞɜɢ-
ɠɭɳɟɝɨɫɹ ɩɨɬɨɤɚ ɢ ɨɫɟɞɚɬɶ ɜ ɨɬɫɬɨɣɧɢɤɟ, ɬɟɦ 
ɫɚɦɵɦ ɦɵ ɭɡɧɚɟɦ, ɤɚɤɢɟ ɱɚɫɬɢɰɵ ɧɟ ɛɭɞɭɬ 
ɜɥɢɹɬɶ ɧɚ ɢɡɧɨɫ ɩɨɞɲɢɩɧɢɤɨɜ ɫɤɨɥɶɠɟɧɢɹ. 

Ⱦɥɹ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɦɵ ɛɭɞɟɦ ɨɩɪɟ-
ɞɟɥɹɬɶ ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢɰ ɫ ɪɚɡɥɢɱ-
ɧɵɦ ɞɢɚɦɟɬɪɨɦ ɩɨ ɮɨɪɦɭɥɟ (1). Ɂɧɚɹ ɡɧɚɱɟ-
ɧɢɹ ɩɥɨɬɧɨɫɬɢ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɦɚɫ-
ɥɚ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶɫɹ ɫ ɩɥɨɬɧɨɫɬɶɸ 
ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɪɢ ɪɚɫɱɟɬɟ 
ɤɨɧɤɪɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɥɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɛɚ-
ɤɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɧɟɨɛɯɨ-
ɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɢɦɟɧɧɨ ɩɥɨɬɧɨɫɬɶ ɨɛɪɚɛɚɬɵ-
ɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɦɵ 
ɡɚɞɚɞɢɦɫɹ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɶɸ ɨɛɪɚɛɚɬɵ-
ɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ 2100 ɤɝ/ɦ3.  

Ɍɟɩɟɪɶ ɢɦɟɹ ɡɧɚɱɟɧɢɹ ɩɥɨɬɧɨɫɬɟɣ ɦɚɫɥɚ 
ɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɚ ɬɚɤɠɟ ɡɧɚ-
ɱɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɦɚɫɥɚ, ɦɵ ɦɨ-
ɠɟɦ ɪɚɫɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɨɫɚɠɞɟɧɢɹ 
ɱɚɫɬɢɰ ɫ ɪɚɡɥɢɱɧɵɦ ɞɢɚɦɟɬɪɨɦ. Ɂɚɞɚɞɢɦɫɹ 
ɦɢɧɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɱɚɫɬɢɰ ɪɚɜɧɵɦ 0,5 
ɦɤɦ, ɚ ɦɚɤɫɢɦɚɥɶɧɵɦ 100 ɦɤɦ, ɬɚɤ ɤɚɤ 0,5 
ɦɤɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɢɠɧɟɦɭ ɡɧɚɱɟɧɢɸ ɬɨɧɤɢɯ 
ɱɚɫɬɢɰ, ɚ 100 ɦɤɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɟɪɯɧɟɦɭ 
ɡɧɚɱɟɧɢɸ ɱɚɫɬɢɰ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɥɢ ɞɚɧ-
ɧɵɟ ɱɚɫɬɢɰɵ ɛɭɞɭɬ ɨɫɟɞɚɬɶ ɜ ɛɚɤɟ-ɨɬɫɬɨɣɧɢɤɟ 
ɩɪɢ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɹɯ, ɬɨ ɢ ɜɫɟ ɨɫɬɚɥɶɧɵɟ 
ɱɚɫɬɢɰɵ ɛɨɥɶɲɟɝɨ ɪɚɡɦɟɪɚ, ɛɭɞɭɬ ɬɚɤɠɟ ɨɫ-
ɬɚɜɚɬɶɫɹ ɜ ɛɚɤɟ ɢ ɧɟ ɩɨɜɥɢɹɸɬ ɧɚ ɪɚɛɨɬɭ 
ɩɨɞɲɢɩɧɢɤɨɜ ɫɤɨɥɶɠɟɧɢɹ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɩɨɥɭɱɟɧɵ 
ɡɧɚɱɟɧɢɹ ɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ, ɪɢɫɭɧɨɤ 1.
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Ɋɢɫ. 1. Ɂɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢɰ  

ɜ ɦɚɫɥɟ ɂ-40Ⱥ ɨɬ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ 
 

Ɍɟɩɟɪɶ ɡɧɚɹ ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɪɚɡɥɢɱ-
ɧɵɯ ɱɚɫɬɢɰ ɢ ɬɨɥɳɢɧɭ ɩɨɬɨɤɚ, ɦɨɠɧɨ ɨɩɪɟɞɟ-
ɥɢɬɶ ɡɚ ɤɚɤɨɟ ɜɪɟɦɹ, ɤɚɤɢɟ ɱɚɫɬɢɰɵ ɜɵɣɞɭɬ ɢɡ 
ɞɜɢɠɭɳɟɝɨɫɹ ɩɨɬɨɤɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥ ɩɨ-
ɫɬɪɨɟɧ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɜɪɟɦɟɧɢ ɜɵɯɨɞɚ 
ɱɚɫɬɢɰɵ ɢɡ ɩɨɬɨɤɚ ɨɬ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰɵ, ɪɢɫɭ-
ɧɨɤ 2. ɍɱɚɫɬɨɤ, ɤɨɬɨɪɵɣ ɧɚɫ ɢɧɬɟɪɟɫɭɟɬ, ɫɨ-
ɫɬɚɜɥɹɟɬ ɨɬ 5 ɞɨ 50 ɦɤɦ. 

 

 
Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɩɪɨɯɨɠɞɟɧɢɹ  

ɩɨɬɨɤɚ ɨɬ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ 
 

Ɂɧɚɹ ɜɪɟɦɹ ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢɰ ɪɚɡɥɢɱɧɵɯ 
ɞɢɚɦɟɬɪɨɜ ɢ ɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɹ ɞɜɢɠɭɳɟɝɨ-
ɫɹ ɩɨɬɨɤɚ ɪɚɜɧɨɝɨ 400 ɦɤɦ, ɦɵ ɦɨɠɟɦ ɨɩɪɟ-
ɞɟɥɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨ-
ɬɨɤɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɱɚɫɬɢɰɵ ɛɭɞɭɬ ɩɪɨɯɨɞɢɬɶ 
ɞɜɢɠɭɳɢɣɫɹ ɩɨɬɨɤ ɢ ɨɫɬɚɜɚɬɶɫɹ ɜ ɛɚɤɟ-
ɨɬɫɬɨɣɧɢɤɟ. ɉɪɢ ɡɚɞɚɧɧɵɯ ɪɚɡɦɟɪɚɯ ɨɬɫɬɨɣ-
ɧɢɤɚ Х, С, Л ɦɨɠɧɨ ɧɚɣɬɢ ɞɨɩɭɫɬɢɦɭɸ ɦɚɤɫɢ-
ɦɚɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ ɨɫɹɞɭɬ ɧɚ ɞɧɨ ɨɬ-
ɫɬɨɣɧɢɤɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ 5. 

Ɂɚɞɚɞɢɦɫɹ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɨɫɚɠ-
ɞɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɤɨɪɨɫɬɢ ɨɫɚɠɞɟɧɢɹ 
ɱɚɫɬɢɰɵ ɞɢɚɦɟɬɪɨɦ 20 ɦɤɦ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ-
ɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɬɨɥɳɢɧɨɣ ɦɚɫɥɟɧɨɝɨ ɫɥɨɹ. 
ȿɫɥɢ ɨɛɟɫɩɟɱɢɬɶ ɭɫɥɨɜɢɹ ɞɥɹ ɨɫɚɠɞɟɧɢɹ 

ɞɚɧɧɵɯ ɱɚɫɬɢɰ ɜ ɛɚɤɟ-ɨɬɫɬɨɣɧɢɤɟ, ɦɵ ɩɪɟɞɨɬ-
ɜɪɚɬɢɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɚɛɪɚɡɢɜɧɵɯ ɱɚɫɬɢɰ ɫ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɚɥɚ ɢ ɩɨɞɲɢɩɧɢɤɚ ɫɤɨɥɶɠɟ-
ɧɢɹ. Ɉɩɪɟɞɟɥɹɹ ɧɟɨɛɯɨɞɢɦɭɸ ɫɤɨɪɨɫɬɶ ɩɨɬɨ-
ɤɚ, ɡɚɞɚɞɢɦɫɹ ɧɟ ɬɨɥɶɤɨ ɪɚɫɫɬɨɹɧɢɟɦ 3 ɦ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɥɢɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɛɚɤɚ, ɧɨ ɢ ɨɩɪɟɞɟɥɢɦ, ɧɟɨɛɯɨɞɢɦɵ ɫɤɨɪɨɫɬɢ 
ɩɨɬɨɤɨɜ ɢ ɩɪɢ ɦɟɧɶɲɢɯ ɡɧɚɱɟɧɢɹɯ ɞɥɢɧ.  

ɂɦɟɹ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ 
ɜɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɱɚɫɬɢɰɵ ɞɨɫɬɢɝɧɭɬ ɡɚɞɚɧɧɨ-
ɝɨ ɧɚɦɢ ɪɚɫɫɬɨɹɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɪɚɫɩɨ-
ɥɨɠɟɧɚ ɩɟɪɟɥɢɜɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ. Ɉɩɪɟɞɟɥɢɜ 
ɷɬɨ ɜɪɟɦɹ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɢɟ ɱɚɫɬɢɰɵ 
ɛɭɞɭɬ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ ɨɫɚɠɞɚɬɶɫɹ, ɩɪɨɣɞɹ 
ɞɚɧɧɵɣ ɨɬɪɟɡɨɤ. ɉɪɨɰɟɫɫ ɜɵɱɢɫɥɟɧɢɹ ɫɨɫɬɨɢɬ 
ɢɡ ɞɟɥɟɧɢɹ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɩɟɪɟɥɢɜɧɨɣ ɩɟɪɟɝɨ-
ɪɨɞɤɢ ɧɚ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ, ɤɨɬɨɪɚɹ ɫɨɨɬɜɟɬɫɬ-
ɜɭɟɬ ɞɥɢɧɟ ɛɚɤɚ. ȼɫɟ ɜɵɱɢɫɥɟɧɢɹ ɩɪɨɢɡɜɟɞɟ-
ɧɵ ɜ ɩɪɨɝɪɚɦɦɟ MТМrШsШПЭ OППТМО EбМОХ. ɂɡ ɩɨɥɭ-
ɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫɨɫɬɚɜɢɦ ɝɢɫɬɨɝɪɚɦɦɵ, ɧɚ 
ɤɨɬɨɪɵɯ ɧɚɝɥɹɞɧɨ ɛɭɞɟɬ ɜɢɞɧɨ ɡɚɜɢɫɢɦɨɫɬɢ 
ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ ɢ ɦɟɫɬɚ ɭɫɬɚ-
ɧɨɜɤɢ ɩɟɪɟɥɢɜɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ.  

Ɂɚɤɥɸчɟɧɢɟ 
ɉɨ ɞɚɧɧɵɦ ɞɢɚɝɪɚɦɦɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɧɚ 

ɪɢɫɭɧɤɚɯ 3, 4, 5, ɦɨɠɧɨ ɨɰɟɧɢɬɶ, ɱɚɫɬɢɰɵ ɤɚ-
ɤɨɝɨ ɪɚɡɦɟɪɚ ɛɭɞɭɬ ɜɵɯɨɞɢɬɶ ɢɡ ɞɜɢɠɭɳɟɝɨɫɹ 
ɩɨɬɨɤɚ ɦɚɫɥɚ, ɩɪɢ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɷɬɨɝɨ 
ɩɨɬɨɤɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɨɰɟɧɢɜɚɬɶ, ɧɚ 
ɤɚɤɨɟ ɪɚɫɫɬɨɹɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ 
ɩɟɪɟɥɢɜɧɭɸ ɩɟɪɟɝɨɪɨɞɤɭ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɨɫɚɠɞɟ-
ɧɢɹ ɱɚɫɬɢɰ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɟɞɨɬ-
ɜɪɚɬɢɬɶ ɢɡɧɨɫ ɦɚɬɟɪɢɚɥɨɜ ɜɚɥɚ ɢ ɩɨɞɲɢɩɧɢɤɚ 
ɫɤɨɥɶɠɟɧɢɹ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɜɥɢɹɟɬ ɧɚ 
ɭɜɟɥɢɱɟɧɢɟ ɪɟɫɭɪɫɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɤɪɚ-
ɳɟɧɢɟ ɡɚɬɪɚɬ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɪɨɛɢɥɶɧɨ-
ɪɚɡɦɨɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨɬɨɤɚ 
ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɩɟɪɟɝɨɪɨɞɤɢ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɦɚɫɥɟ ɂ-40
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Ɋɢɫ. 4. Ɂɚɜɢɫɢɦɨɫɬɶ ɞɢɚɦɟɬɪɚ ɨɫɚɠɞɚɟɦɵɯ ɱɚɫɬɢɰ 

ɨɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɞɥɹ ɦɚɫɥɚ ɂ-40 

 
Ɋɢɫ. 5. Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɡɦɟɪɚ ɨɫɚɠɞɟɧɧɵɯ  

ɱɚɫɬɢɰ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɩɟɪɟɥɢɜɧɨɣ  
ɩɟɪɟɝɨɪɨɞɤɢ 
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S. V. KШrЧООЯ, ВК.V. ВКrЦШЯТМС, V.N. KЮгЧОЭsШЯК  
 
AЛЬtЫКМt. TСТs КrЭТМХО КННrОssОs ЭСО ЩrШЛХОЦ ШП 

rОНЮМТЧР МШsЭs ТЧ ЭСО ШЩОrКЭТШЧ ШП МrЮsСТЧР КЧН ЦТХХТЧР 
ОqЮТЩЦОЧЭ, КssШМТКЭОН аТЭС СТРС МШЧsЮЦЩЭТШЧ ШП ХЮЛrТ-
МКЧЭ, Кs ЭСО ЯШХЮЦО ШП ХЮЛrТМКЭТШЧ sвsЭОЦs ШП МrЮsСТЧР 
КЧН ЦТХХТЧР ОqЮТЩЦОЧЭ МКЧ ЛО ЮЩ ЭШ 60 Ц3. TШ rОНЮМО 
ЭСО МШsЭs КssШМТКЭОН аТЭС ЭСО rОЩХКМОЦОЧЭ ШП ЭСО ХЮЛrТ-
МКЧЭ ТЧ ЭСО ХЮЛrТМКЭТШЧ sвsЭОЦ ШП РrТЧНТЧР ОqЮТЩЦОЧЭ, Тs 
ЧОМОssКrв ЭШ МrОКЭО К ЭКЧФ ТЧ аСТМС ЭСО МХОКЧТЧР ЩrШ-
МОss ШП ЭСО ХЮЛrТМКЧЭ аШЮХН ЩКss ЭСО ЭТЦО, КЧН ПrТМЭТШЧ 
ЮЧТЭ rОМОТЯОН ЭСО ЧОМОssКrв ШТХ ЩЮrТЭв. FШr ЭСТs ТЭ Тs 
ЧОМОssКrв ЭШ ТЧsЭКХХ К ЭКЧФ аОТr ХЮЛrТМКЭТШЧ sвsЭОЦ, 
ЭСОrОЛв НТЯТНТЧР ТЭ ТЧЭШ ЭаШ ЩКrЭs, ТЧЭШ ЭСО sЮЦЩ ЭКЧФ 
ТЭsОХП. CЮrrОЧЭХв, ЭСОrО Тs ЧШ rОКsШЧКЛХО ЦОЭСШН ШП ТЧ-
sЭКХХТЧР аОТr, ТЭ Тs ЮsЮКХХв sОЭ ТЧ ЭСО ЦТННХО ШП ЭСО ЭКЧФ. 
IЧ ЭСТs ЩКЩОr аО ЩrШЩШsО К РОЧОrКХТгОН ЦОЭСШН ШП 
МКХМЮХКЭТШЧ ШП ЭСО ЭКЧФ sЮЦЩ. TСКЧФs ЭШ ТЭ Тs ЩШssТЛХО 
ЭШ МСШШsО ЭСО ЩХКМО ШП ТЧsЭКХХКЭТШЧ аОТr ТЧ КММШrНКЧМО 
аТЭС ЭСО sЩОМТПТМ ШЩОrКЭТЧР МШЧНТЭТШЧs. 

 
KОваШЫНЬ: ɫrЮsСТЧР КЧН РrТЧНТЧР ЦКМСТЧОrв, ХЮ-

ЛrТМКЭТШЧ sвsЭОЦ, ХЮЛrТМКЧЭ НОЩШsТЭТШЧ ШП ЩКrЭТМХОs, ЭСО 
ХТПО ШП ОqЮТЩЦОЧЭ. 
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Ʉɨɪɧɟɟɜ ɋɟɪɝɟɣ ȼɚɫɢɥɶɟɜɢɱ (Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ) – 
ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ 
«ɇɟɮɬɟɯɢɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ» 
ɇɟɮɬɟɯɢɦɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ, Ɉɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬ-
ɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ (ɈɦȽɌɍ) (644050, 
Ɉɦɫɤ, ɭɥ. Ɇɢɪɚ, 11, О-mКТХ: NСТ@omРtЮ.rЮ). 

 
əɪɦɨɜɢɱ əɪɨɫɥɚɜ ȼɥɚɞɢɦɢɪɨɜɢɱ (Ɋɨɫɫɢɹ, ɝ. 

Ɉɦɫɤ) – ɚɫɫɢɫɬɟɧɬ, Ɉɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 
ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɇɟɮɬɟɯɢɦɢɱɟɫɤɢɣ 
ɢɧɫɬɢɬɭɬ, ɤɚɮɟɞɪɚ ɏɢɦɢɱɟɫɤɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢ 
ɛɢɨɬɟɯɧɨɥɨɝɢɹ, (644050, Ɉɦɫɤ, ɭɥ. Ɇɢɪɚ, 11, О-mКТХ: 
NСТ@omРtЮ.rЮ). 

 
Ʉɭɡɧɟɰɨɜɚ ȼɢɤɬɨɪɢɹ ɇɢɤɨɥɚɟɜɧɚ (Ɋɨɫɫɢɹ, ɝ. 

Ɉɦɫɤ) – ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 
ɎȽȻɈɍ ȼɉɈ «ɋɢɛȺȾɂ». (644080, ɝ. Ɉɦɫɤ, ɭɥ. 
Ɇɢɪɚ,5, О-mКТХ: НТssoЯОtsТЛКНТ@ЛФ.rЮ). 
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ɆȺɌȿɆȺɌɂɑȿɋɄȺə ɆɈȾȿɅɖ ɋɅɈɀɇɈɃ ȾɂɇȺɆɂɑȿɋɄɈɃ ɋɂɋɌȿɆɕ 
«ȼɈɁɆɍɓȺɘɓɂȿ ȼɈɁȾȿɃɋɌȼɂə – ɆȺɒɂɇȺ – ɈɉȿɊȺɌɈɊ» 

 

ɉ.Ⱥ. Ʉɨɪɱɚɝɢɧ, ɂ.Ⱥ. Ɍɟɬɟɪɢɧɚ 
ɎȽȻɈɍ ȼɉɈ «ɋɢɛȺȾɂ», Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

 

Аɧɧɨɬɚɰиɹ. ȼ ɫɬɚɬɶɟ ɨɩɢɫɵɜɚɟɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫ-
ɬɟɦɵ «ɜɨɡɦɭɳɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ – ɦɚɲɢɧɚ – ɨɩɟɪɚɬɨɪ». ɉɪɟɞɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ 
ɫɯɟɦɚ ɞɨɪɨɠɧɨɣ ɭɛɨɪɨɱɧɨ-ɩɨɞɦɟɬɚɥɶɧɨɣ ɦɚɲɢɧɵ (ȾɍɉɆ) ɧɚ ɛɚɡɟ ɆɌɁ-80. ɉɪɨɜɟɞɟɧɚ 
ɦɟɬɨɞɢɤɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɪɚɜɧɟɧɢɣ ɞɢɧɚɦɢɤɢ ɞɥɹ ɫɥɨɠɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
«ɜɨɡɦɭɳɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ – ȾɍɉɆ – ɨɩɟɪɚɬɨɪ». Ɍɚɤɠɟ ɜ ɫɬɚɬɶɟ ɨɬɪɚɠɟɧɵ ɪɚɫ-
ɱɟɬɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɪɟɞɟɥɢɬɶ ɜɨɡɦɭɳɚɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨ ɫɬɨɪɨ-
ɧɵ ɦɢɤɪɨɪɟɥɶɟɮɚ, ɫɢɥɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɳɟɬɨɱɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ. 

 

 Кɥɸɱеɜые ɫɥɨɜɚ: ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɞɨɪɨɠɧɚɹ ɭɛɨɪɨɱɧɨ-ɩɨɞɦɟɬɚɥɶɧɚɹ 
ɦɚɲɢɧɚ, ɜɢɛɪɨɡɚɳɢɬɚ. 

 

ȼɜɟɞɟɧɢɟ 
ȼ ɝɨɪɨɞɫɤɨɦ ɢ ɤɨɦɦɭɧɚɥɶɧɨɦ ɯɨɡɹɣɫɬɜɚɯ 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɰɟɥɨɝɨ ɫɩɟɤɬɪɚ ɪɚɛɨɬ, ɜ ɱɚ-
ɫɬɧɨɫɬɢ, ɪɚɛɨɬ ɩɨ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɣ ɨɬ ɫɦɟ-
ɬɚ, ɥɶɞɚ ɢ ɫɧɟɝɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɨɪɨɠɧɵɟ ɭɛɨ-
ɪɨɱɧɨ-ɩɨɞɦɟɬɚɥɶɧɵɟ ɦɚɲɢɧɵ, ɫɦɨɧɬɢɪɨɜɚɧ-

ɧɵɟ ɧɚ ɛɚɡɟ ɬɪɚɤɬɨɪɨɜ ɆɌɁ-80. ɉɪɨɱɧɨ ɡɚɪɟ-
ɤɨɦɟɧɞɨɜɚɜɲɢɟ ɫɟɛɹ ɧɚ ɪɵɧɤɟ ɤɨɦɦɭɧɚɥɶɧɨɣ 
ɬɟɯɧɢɤɢ, ɷɬɢ ɦɚɲɢɧɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɛɟɫɩɟɱɢ-
ɜɚɸɬ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɞɥɹ ɨɩɟɪɚɬɨ-
ɪɨɜ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚ-
ɦɢ. ɇɨ ɦɟɠɞɭɧɚɪɨɞɧɵɟ ɫɬɚɧɞɚɪɬɵ, ɞɟɣɫɬ-


