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ǜǱǳȊǸǱ 
ȼ ɤɨɧɬɟɤɫɬɟ ɫɨɜɪɟɦɟɧɧɨɣ ɢɧɞɭɫɬɪɢɚɥɶɧɨɣ ɷɩɨɯɢ ɬɪɟɛɭɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɬɪɚɬɟɝɢɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɪɚɡɜɢ-
ɬɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɢɧɬɟɝɪɢɪɭɹ ɩɪɢɧɰɢɩɵ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨ-
ɫɬɢ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɫɬɪɚɬɟɝɢɱɟɫɤɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ. Ɍɚɤɠɟ ɜ ɰɟɥɹɯ ɪɟɚɥɢɡɚɰɢɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɝɨ ɩɪɨɟɤɬɚ ɩɨ ɩɪɨ-
ɤɥɚɞɤɟ ɜɬɨɪɨɝɨ ɩɭɬɢ ɧɚ Ȼɚɣɤɚɥɨ-Ⱥɦɭɪɫɤɨɣ ɦɚɝɢɫɬɪɚɥɢ ɧɟɨɛɯɨɞɢɦɚ ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɤɨɬɨɪɵɣ 
ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɱɚɫɬɢɱɧɨɣ ɤɨɦɩɟɧɫɚɰɢɢ ɜɨɡɧɢɤɚɸɳɟɝɨ ɞɟɮɢɰɢɬɚ ɩɨɞɪɟɥɶɫɨɜɵɯ ɨɫɧɨɜɚɧɢɣ. ɋɨɡɞɚɧɢɟ ɬɚɤɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ ɩɨɡɜɨɥɢɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɭɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ ɢ ɨɛɟɫɩɟɱɢɬɶ ɪɚɰɢɨɧɚɥɶɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ ɦɟɠɞɭ ɞɟɣɫɬɜɭɸɳɢɦɢ ɤɨɦɩɚɧɢɹɦɢ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɦɢɫɹ ɧɚ ɜɵɩɭɫɤɟ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɩɪɨɞɭɤɰɢɢ ɞɥɹ ɪɟɝɢɨɧɚɥɶɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ. ɒɩɚɥɨɩɪɨɩɢɬɨɱɧɵɣ ɡɚɜɨɞ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ 
Ʉɪɚɫɧɨɹɪɫɤɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɟ, ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɞɟɪɟɜɹɧɧɵɯ ɲɩɚɥ ɢ ɛɪɭɫɶɟɜ, ɨɛɟɫɩɟɱɢɜɚ-
ɸɳɢɦ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɪɟɦɨɧɬ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɭɬɟɣ. ȼ ɭɫɥɨɜɢɹɯ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɟɪɟɜɨɡɨɤ ɢ 
ɭɜɟɥɢɱɟɧɢɹ ɨɫɟɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɭɬɢ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɜɨɩɪɨɫ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɨɞɪɟɥɶɫɨɜɵɯ ɨɫɧɨɜɚɧɢɣ. ɗɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɲɩɚɥɵ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɩɪɟɜɨɫɯɨɞɹɳɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɞɟɪɟɜɹɧɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ, ɩɨɜɵɲɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɚɝɪɭɡɤɚɦ ɢ ɩɪɨɞɥɟ-
ɜɚɹ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ. Ɇɨɞɟɪɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɲɩɚɥɨɩɪɨɩɢɬɨɱɧɨɝɨ ɡɚɜɨɞɚ ɫ ɜɧɟɞɪɟɧɢɟɦ 
ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ ɹɜɥɹɟɬɫɹ ɧɚɢɥɭɱɲɢɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ Ʉɪɚɫɧɨɹɪɫɤɨɣ, ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɣ ɢ Ɂɚɩɚɞɧɨ-ɋɢɛɢɪɫɤɨɣ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ. Ɍɚɤɚɹ ɩɟɪɟɨɪɢ-
ɟɧɬɚɰɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɩɬɢɦɢɡɚɰɢɢ ɥɨɝɢɫɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɡɚ ɫɱɟɬ ɥɨɤɚɥɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɦɢɧɢɦɢɡɚɰɢɢ ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ ɡɚɬɪɚɬ ɩɪɢ ɩɨɫɬɚɜɤɚɯ ɩɭɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ 
ɩɟɪɟɩɪɨɮɢɥɢɪɨɜɚɧɢɹ ɡɚɜɨɞɚ: ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɯɟɦɚ ɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ. 
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 Abstract 
In the context of the modern industrial era, it is necessary to comprehensively analyze the modernization and development strate-

gies of industrial enterprises, integrating the principles of economic feasibility and environmental sustainability into a single stra-

tegic planning system. Also, in order to implement an infrastructure project of laying a second track on the Baikal-Amur main-

line, it is necessary to organize a production complex that will partially compensate for the shortage of under-rails. The estab-

lishment of this enterprise will optimize the existing production infrastructure and ensure a rational distribution of production 

capacities among existing enterprises specializing in the production of railway products for regional transport systems. The 

sleeper plant, located on the Krasnoyarsk Railway, is one of the key enterprises for the production of wooden sleepers and beams 

ensuring the construction and repair of railway tracks. In the context of the intensification of railway transportation and an in-

crease in axial loads on the railway track, the issue of upgrading the sub-rail bases is becoming urgent. It has been experimentally 
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proven that reinforced concrete sleepers demonstrate superior performance characteristics as compared to traditional wooden 

structures, providing increased resistance to mechanical stress and an extended life cycle. The modernization of the production 

profile of this sleeper making plant with the introduction of reinforced concrete sleeper manufacturing technology is the optimal 

solution to meet the needs of the infrastructure complex of the Krasnoyarsk, East Siberian and West Siberian Railways. This 

repurposing helps optimize logistics processes by localizing production and minimizing transportation costs for the supply of 

track infrastructure. The technical and technological aspects of the conversion of the plant are presented: equipment, equipment 

layout and production technology of reinforced concrete sleepers. 

 Keywords 
sleeper plant, sub-rail base, infrastructure project, railway products, Krasnoyarsk railway, reinforced concrete sleepers, repurpos-

ing, railway track, product range expansion 
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ǎǮǱǰǱǹǴǱ 
Ʉɨɧɫɬɪɭɤɰɢɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ ɢɧɠɟɧɟɪɧɭɸ ɫɢ-
ɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ: ɜɟɪɯɧɟɟ 
ɫɬɪɨɟɧɢɟ ɩɭɬɢ (ɪɟɥɶɫɵ, ɫɤɪɟɩɥɟɧɢɹ, ɲɩɚɥɵ, 
ɛɚɥɥɚɫɬ) ɢ ɧɢɠɧɟɟ ɫɬɪɨɟɧɢɟ ɩɭɬɢ (ɡɟɦɥɹɧɨɟ ɩɨ-
ɥɨɬɧɨ, ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ). ȿɟ ɧɚɞɟɠ-
ɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɧɚɩɪɹɦɭɸ ɜɥɢɹɸɬ ɧɚ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ, ɩɪɨɩɭɫɤɧɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ ɥɢɧɢɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟ-
ɥɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɉɫɧɨɜɧɨɣ ɬɢɩ ɤɨɧɫɬɪɭɤɰɢɢ ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ ɩɭɬɢ ɧɚ ȼɨɫɬɨɱɧɨɦ ɩɨɥɢɝɨɧɟ – ɛɟɫ-
ɫɬɵɤɨɜɨɣ, ɞɥɹ ɭɤɥɚɞɤɢ ɤɨɬɨɪɨɝɨ ɬɪɟɛɭɸɬɫɹ ɠɟ-
ɥɟɡɨɛɟɬɨɧɧɵɟ ɲɩɚɥɵ. Ⱦɨɫɬɚɜɤɚ ɷɬɢɯ ɜɢɞɨɜ 
ɲɩɚɥ ɞɥɹ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɨɜɵɯ ɜɟɬɨɤ 
ɩɭɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɂɪɤɭɬɫɤɚ ɢ Ʉɪɚɫɧɨɹɪ-
ɫɤɚ, ɱɬɨ ɡɚɬɪɭɞɧɹɟɬ ɥɨɝɢɫɬɢɤɭ ɢ ɩɨɜɵɲɚɟɬ ɪɚɫ-
ɯɨɞɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɬɚɤɢɯ ɪɚɛɨɬ ɜ ɭɞɚɥɟɧɧɵɯ 
ɪɚɣɨɧɚɯ ɩɨɥɢɝɨɧɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɜɬɨɪɨɝɨ ɩɭɬɢ Ȼɚɣɤɚɥɨ-

Ⱥɦɭɪɫɤɨɣ ɦɚɝɢɫɬɪɚɥɢ (ȻȺɆ) – ɦɚɫɲɬɚɛɧɚɹ ɪɚ-
ɛɨɬɚ ɜ ɪɚɦɤɚɯ ɪɚɡɜɢɬɢɹ ȼɨɫɬɨɱɧɨɝɨ ɩɨɥɢɝɨɧɚ 
ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ Ɋɨɫɫɢɢ, ɢ ɞɚɥɶɧɟɣɲɟɟ ɭɩɪɚɜ-
ɥɟɧɢɟ ɟɝɨ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɩɪɢ ɷɤɫɩɥɭ-
ɚɬɚɰɢɢ ɬɪɟɛɭɟɬ ɪɚɡɜɢɬɢɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɷɬɨɬ ɩɪɨɰɟɫɫ ɜɫɟɦɢ ɧɟɨɛɯɨ-
ɞɢɦɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɬɚɤɢɦ ɷɥɟ-
ɦɟɧɬɨɦ ɜɟɪɯɧɟɝɨ ɫɬɪɨɟɧɢɹ ɩɭɬɢ, ɤɚɤ ɠɟɥɟɡɨɛɟ-
ɬɨɧɧɚɹ ɲɩɚɥɚ. ȼ ɭɫɥɨɜɢɹɯ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɢ 
ɧɚɫɟɥɟɧɢɹ ɜ ɪɟɝɢɨɧɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɜɞɨɥɶ ɥɢ-
ɧɢɢ ȻȺɆ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ 
ɧɚ ɛɚɡɟ ɲɩɚɥɨɩɪɨɩɢɬɨɱɧɨɝɨ ɡɚɜɨɞɚ ɹɜɥɹɟɬɫɹ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ [1]. Ⱦɥɹ ɷɬɨɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɡɚɜɨɞɚ 
ɫ ɰɟɥɶɸ ɟɝɨ ɩɟɪɟɩɪɨɮɢɥɢɪɨɜɚɧɢɹ ɫ ɩɪɨɩɢɬɤɢ 
ɞɟɪɟɜɹɧɧɵɯ ɲɩɚɥ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɠɟɥɟɡɨɛɟ-
ɬɨɧɧɵɯ ɲɩɚɥ ɢ ɛɪɭɫɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɛɵɜɲɟɝɨ ɲɩɚɥɨɩɪɨ-
ɩɢɬɨɱɧɨɝɨ ɡɚɜɨɞɚ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɷɤɫɩɥɭɚɬɚ-
ɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɦ 
ɫɨɫɬɨɹɧɢɟɦ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ, ɭɥɭɱɲɢɬɶ 
ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɚɦɨɝɨ 
ɡɚɜɨɞɚ, ɩɨɫɤɨɥɶɤɭ ɢɡɝɨɬɨɜɥɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧ-
ɧɵɯ ɢɡɞɟɥɢɣ ɫɨɡɞɚɟɬ ɦɟɧɶɲɭɸ ɧɚɝɪɭɡɤɭ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɱɟɦ ɩɪɨɩɢɬɤɚ ɞɟɪɟɜɹɧɧɵɯ 
ɲɩɚɥ, ɬɚɤ ɤɚɤ ɩɪɨɩɢɬɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɪɟɨɡɨ-
ɬɨɦ, ɤɨɬɨɪɵɣ ɨɤɚɡɵɜɚɟɬ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɲɩɚɥɨɩɪɨɩɢɬɨɱɧɵɣ ɡɚɜɨɞ ɧɚ Ʉɪɚɫɧɨɹɪ-
ɫɤɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɟ [1], ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɟɧ 
ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɧɞɟɧɰɢɣ 
ɜ ɨɛɥɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ 
ɩɨɫɪɟɞɫɬɜɨɦ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɟɝɨ ɩɟɪɟɩɪɨɮɢɥɢ-
ɪɨɜɚɧɢɹ ɫ ɩɪɨɩɢɬɤɢ ɞɟɪɟɜɹɧɧɵɯ ɲɩɚɥ ɧɚ ɩɪɨɢɡ-
ɜɨɞɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ ɢ ɛɪɭɫɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɯɧɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɪɚɡɪɚ-
ɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ ɧɚ ɲɩɚɥɨɩɪɨɩɢɬɨɱɧɨɦ 
ɡɚɜɨɞɟ. ɇɨɜɨɜɜɟɞɟɧɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɨɦɛɢɧɢ-
ɪɨɜɚɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ ɞɟ-
ɪɟɜɹɧɧɵɯ ɲɩɚɥ ɩɨɞɨɛɧɨ Ʉɚɥɢɧɢɧɫɤɨɦɭ ɲɩɚɥɨ-
ɩɪɨɩɢɬɨɱɧɨɦɭ ɡɚɜɨɞɭ. ɉɨɫɤɨɥɶɤɭ ɠɟɥɟɡɨɛɟɬɨɧ-
ɧɵɟ ɲɩɚɥɵ ɩɨɥɶɡɭɸɬɫɹ ɛɨɥɶɲɢɦ ɫɩɪɨɫɨɦ, ɚ 
ɞɟɪɟɜɹɧɧɵɟ ɜɨɫɬɪɟɛɨɜɚɧɵ ɦɟɧɶɲɟ, ɝɢɛɪɢɞɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɨɡɜɨɥɢɬ ɩɪɟɞɩɪɢɹɬɢɸ ɡɚɧɹɬɶ 
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ɥɢɞɢɪɭɸɳɢɟ ɩɨɡɢɰɢɢ ɢ ɩɨɥɭɱɢɬɶ ɷɤɨɧɨɦɢɱɟ-
ɫɤɭɸ ɜɵɝɨɞɭ, ɚ ɬɚɤɠɟ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɩɨɬɪɟɛɧɨ-
ɫɬɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɫɟɤɬɨɪɚ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɫɬɚɬɶɢ – ɨɩɢɫɚɧɢɟ ɬɟɯɧɢɱɟ-
ɫɤɢɯ ɪɟɲɟɧɢɣ, ɜɧɟɞɪɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɪɟɤɨɧ-
ɫɬɪɭɤɰɢɢ ɡɚɜɨɞɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɜ 
ɨɛɥɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ, ɢ 
ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɨɜ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɩɨ 
ɭɤɥɚɞɤɟ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ – ɜɬɨɪɨɝɨ ɩɭɬɢ ȻȺɆ. 
Ɉɫɧɨɜɧɵɟ ɪɟɲɚɟɦɵɟ ɡɚɞɚɱɢ: ɩɪɟɞɨɫɬɚɜɢɬɶ ɬɟɯ-
ɧɢɱɟɫɤɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɩɢɫɚɧɢɟ ɡɚɜɨɞɚ [1] ɢ 
ɢɫɩɨɥɶɡɭɟɦɭɸ ɧɚ ɧɟɦ ɬɟɯɧɨɥɨɝɢɸ ɩɨ ɢɡɝɨɬɨɜɥɟ-
ɧɢɸ ɞɟɪɟɜɹɧɧɵɯ ɲɩɚɥ ɢ ɛɪɭɫɶɟɜ; ɪɚɡɪɚɛɨɬɚɬɶ 

ɫɯɟɦɭ ɨɪɝɚɧɢɡɚɰɢɢ ɩɟɪɟɩɪɨɮɢɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟ-
ɬɨɦ ɪɚɡɦɟɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟ-
ɡɨɛɟɬɨɧɧɵɯ ɢ ɞɟɪɟɜɹɧɧɵɯ ɲɩɚɥ. 

 
ǚǻǴǽǬǹǴǱ ǳǬǮǺǰǬ Ǵ ǴǽǻǺǷȈǳǿǱǸǺǵ ǾǱȁǹǺǷǺ-
ǯǴǴ ǻǼǺǴǳǮǺǰǽǾǮǬ 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɡɚɜɨɞ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ 
ȺɈ «Ɍɪɚɧɫȼɭɞɋɟɪɜɢɫ», ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɞɨ-
ɱɟɪɧɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɈȺɈ «ɊɀȾ». Ɂɚɜɨɞ ɪɚɫ-
ɩɨɥɨɠɟɧ ɜ ɩɨɫ. ɇɢɠɧɹɹ ɉɨɣɦɚ (ɠ/ɞ ɫɬ. Ɋɟɲɨɬɵ) 
[1]. ɉɥɚɧ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɴɟɤɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ 
ɫɨɫɬɚɜ ɡɚɜɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ 1. 

 
Ɋɢɫ. 1. ɉɥɚɧ ɲɩɚɥɨɩɪɨɩɢɬɨɱɧɨɝɨ ɡɚɜɨɞɚ 

Fig. 1. The plan of the sleeper plant 
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Ɋɚɧɟɟ ɧɚ ɭɤɚɡɚɧɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɩɪɨɢɡ-
ɜɨɞɢɥɚɫɶ ɩɪɨɩɢɬɤɚ ɞɪɟɜɟɫɢɧɵ ɜɫɟɯ ɩɨɪɨɞ: ɜ 
ɡɚɤɪɵɬɵɯ ɰɢɥɢɧɞɪɚɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɢ 
ɜɚɤɭɭɦɚ. ȿɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜ 2023 ɝ. ɫɨ-
ɫɬɚɜɢɥɚ ɩɨɪɹɞɤɚ 250 ɬɵɫ. ɦ3. ɉɥɨɳɚɞɶ ɡɚɜɨɞɚ – 

ɛɨɥɟɟ 60 ɝɚ [2]. Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɞɪɟɜɟ-
ɫɢɧɵ ɜɤɥɸɱɚɟɬ ɨɫɧɨɜɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɩɪɨɰɟɫɫɵ. Ʉ ɨɫɧɨɜɧɵɦ ɨɬɧɨɫɹɬɫɹ ɩɪɢɟɦɤɚ, 
ɫɤɥɚɞɢɪɨɜɚɧɢɟ, ɫɭɲɤɚ [3, 4], ɝɥɭɛɨɤɚɹ ɧɚɤɨɥɤɚ, 
ɭɫɬɚɧɨɜɤɚ ɭɤɪɟɩɢɬɟɥɟɣ [5], ɩɪɨɩɢɬɤɚ, ɤɨɧɬɪɨɥɶ 
ɤɚɱɟɫɬɜɚ, ɯɪɚɧɟɧɢɟ ɢ ɩɨɝɪɭɡɤɚ; ɤ ɜɫɩɨɦɨɝɚɬɟɥɶ-
ɧɵɦ – ɧɚɝɪɟɜ ɢ ɰɢɪɤɭɥɹɰɢɹ ɚɧɬɢɫɟɩɬɢɤɚ, ɢɡɦɟ-
ɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ, ɨɬɜɨɞ ɢ ɨɱɢɫɬɤɚ 
ɠɢɞɤɨɫɬɟɣ ɢ ɝɚɡɨɜ. 

ȼ ɫɨɫɬɚɜ ɨɛɴɟɤɬɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɜɯɨɞɢɬ: 
ɫɤɥɚɞ ɫɵɪɨɣ ɩɪɨɞɭɤɰɢɢ; ɰɟɯ ɩɪɨɩɢɬɤɢ ɫ ɦɚ-
ɲɢɧɧɵɦ ɨɬɞɟɥɟɧɢɟɦ ɢ ɤɨɬɟɥɶɧɨɣ; ɨɱɢɫɬɧɵɟ 
ɫɨɨɪɭɠɟɧɢɹ; ɫɬɚɧɰɢɹ ɝɚɡɨɨɱɢɫɬɤɢ; ɫɤɥɚɞ ɚɧɬɢ-
ɫɟɩɬɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ; ɫɤɥɚɞ ɝɨɬɨɜɨɣ ɩɪɨ-
ɞɭɤɰɢɢ; ɬɪɚɧɫɩɨɪɬɧɨɟ ɯɨɡɹɣɫɬɜɨ; ɩɨɞɴɟɡɞɧɵɟ 
ɩɭɬɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ (15 ɤɦ) [2]. 

 
ǚǻǴǽǬǹǴǱ ǼǱǶǺǹǽǾǼǿǶȂǴǴ ǳǬǮǺǰǬ 

ɐɟɥɶ ɩɪɟɞɥɚɝɚɟɦɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɡɚɤɥɸ-
ɱɚɟɬɫɹ ɜ ɢɡɦɟɧɟɧɢɢ ɩɪɨɮɢɥɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɪɚɡɧɨɨɛɪɚɡɢɹ ɜɵɩɭɫɤɚ-
ɟɦɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɭɫɢɥɟɧɢɹ ɤɨɧɤɭɪɟɧɬɧɵɯ ɩɨ-
ɡɢɰɢɣ ɧɚ ɪɵɧɤɟ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɩɪɢ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɢ ɜɟɪɯɧɟɝɨ ɫɬɪɨɟɧɢɹ ɩɭɬɢ. 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɱɚɫɬɢɱɧɭɸ 
ɦɨɞɟɪɧɢɡɚɰɢɸ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ 
[6, 7] ɫ ɭɫɬɚɧɨɜɤɨɣ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ, ɱɬɨ ɩɨɡ-
ɜɨɥɢɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɡɚɜɨɞɚ, 
ɭɥɭɱɲɢɬ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ, ɪɚɫɲɢɪɢɬ ɟɟ 
ɚɫɫɨɪɬɢɦɟɧɬ ɢ ɫɧɢɡɢɬ ɢɡɞɟɪɠɤɢ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ. Ɍɚɤɠɟ ɪɟɲɚɟɬɫɹ ɜɨɩɪɨɫ ɬɪɚɧɫɩɨɪɬɢɪɨɜ-
ɤɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ ɤɨɧɟɱɧɵɦ ɩɨɬɪɟɛɢ-
ɬɟɥɹɦ, ɩɨɫɤɨɥɶɤɭ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɨɞɨɜ-

ɢɡɝɨɬɨɜɢɬɟɥɟɣ (ɏɚɛɚɪɨɜɫɤɢɣ ɡɚɜɨɞ – 4 430 ɤɦ, 
Ƚɨɪɧɨɜɫɤɢɣ ɡɚɜɨɞ – 831 ɤɦ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ 
ɩɪɟɞɩɪɢɹɬɢɟ – 355 ɤɦ) ɞɨ Ʉɪɚɫɧɨɹɪɫɤɚ ɩɨ ɠɟ-
ɥɟɡɧɨɣ ɞɨɪɨɝɟ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 50 % ɨɬ ɨɛ-
ɳɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɦɚɪɲɪɭɬɚ, ɱɬɨ ɫɨɤɪɚɳɚɟɬ 
ɨɛɴɟɦ ɩɟɪɟɜɨɡɢɦɵɯ ɝɪɭɡɨɜ ɢ ɜɥɢɹɟɬ ɧɚ ɜɪɟɦɹ 
ɞɨɫɬɚɜɤɢ ɩɪɨɞɭɤɰɢɢ ɨɬ ɩɨɫɬɚɜɳɢɤɚ ɤ ɩɨɬɪɟ-
ɛɢɬɟɥɸ. Ⱦɚɧɧɨɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɛɭɞɟɬ ɢɦɟɬɶ 
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɟ ɬɨɥɶɤɨ ɞɥɹ Ʉɪɚɫɧɨ-
ɹɪɫɤɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ, ɧɨ ɢ ɞɥɹ ɫɨɫɟɞɧɢɯ – 

ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɣ ɢ Ɂɚɩɚɞɧɨ-ɋɢɛɢɪɫɤɨɣ 
ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ [8]. 

Ɍɚɤɠɟ ɫ ɪɨɫɬɨɦ ɨɫɟɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɣ ɩɭɬɶ, ɤɨɬɨɪɵɟ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫɨ ɫɬɪɚɬɟɝɢɟɣ ɪɚɡɜɢɬɢɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɨ 2030 ɝ., 
ɫɨɫɬɚɜɹɬ 30 ɬ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɲɩɚɥ ɫ ɭɜɟɥɢɱɟɧɧɵɦ ɫɟɱɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɚɤɬɭ-
ɚɥɶɧɵɦ ɜɨɩɪɨɫɨɦ [9]. 

 
ǚǭǺǼǿǰǺǮǬǹǴǱ 

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɛɚɡɟ ɡɚɜɨɞɚ ɠɟɥɟɡɨ-
ɛɟɬɨɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɜɢɞɟ ɲɩɚɥ ɬɪɟɛɭɟɬɫɹ 
ɫɩɟɰɢɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

– ɥɢɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɲɩɚɥ; 

– ɤɨɧɜɟɣɟɪɵ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢɧɟɪɬ-
ɧɵɯ ɝɪɭɡɨɜ, ɰɟɦɟɧɬɚ [10]; 

– ɚɧɝɚɪ ɤɚɪɤɚɫɧɵɣ ɞɜɭɫɤɚɬɧɵɣ, ɩɥɨɳɚ-
ɞɶɸ 6 000 ɦ2

; 

– ɩɨɞɴɟɡɞɧɨɣ ɩɭɬɶ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ; 

– ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ CMP 500/330 (ɪɢɫ. 2). 
 

 
Ɋɢɫ. 2. Ȼɟɬɨɧɨɫɦɟɫɢɬɟɥɶ CMP 500/330 

Fig. 2. Concrete mixer CMP 500/330 

 

ǚǻǴǽǬǹǴǱ ǻǼǺǴǳǮǺǰǽǾǮǬ 
(ǺǻǴǽǬǹǴǱ ǮǹǱǰǼǱǹǴǵ) 

ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɚɧɝɚɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫ. 3. 

ɑɟɬɵɪɟ ɤɨɧɜɟɣɟɪɧɵɯ ɥɢɧɢɢ ɩɨ ɩɪɨɢɡɜɨɞ-
ɫɬɜɭ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ 7 ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 
40 ɦ ɢ ɲɢɪɢɧɨɣ 18 ɦ ɪɚɫɩɨɥɨɠɟɧɵ ɩɚɪɚɥɥɟɥɶɧɨ 
ɞɪɭɝ ɞɪɭɝɭ, ɜ ɬɨɪɰɚɯ ɚɧɝɚɪɚ ɧɚɯɨɞɢɬɫɹ ɛɟɬɨɧɨɫ-
ɦɟɫɢɬɟɥɶ CMP 500/330 3, ɞɥɢɧɚ ɢ ɲɢɪɢɧɚ ɤɨɬɨ-
ɪɨɝɨ 1,87 ɦ, ɜ ɥɟɜɨɦ ɭɝɥɭ ɦɟɫɬɨ ɡɚɛɨɪɚ ɰɟɦɟɧɬɚ 
1, ɡɚ ɩɪɟɞɟɥɚɦɢ ɚɧɝɚɪɚ ɫ ɩɪɚɜɨɣ ɫɬɨɪɨɧɵ ɦɟɫɬɨ 
ɡɚɛɨɪɚ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 5, ɞɥɢɧɚ ɢ ɲɢɪɢɧɚ 
ɤɨɬɨɪɨɝɨ 10 ɦ, ɤɨɧɜɟɣɟɪɵ ɞɥɹ ɩɨɞɚɱɢ ɢɧɟɪɬɧɵɯ 
ɝɪɭɡɨɜ ɢ ɰɟɦɟɧɬɚ 2, ɤɪɚɧ 8 ɪɚɫɩɨɥɨɠɟɧ ɜ ɚɧɝɚɪɟ 
ɩɨ ɲɢɪɢɧɟ, ɩɨɞɴɟɡɞ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɰɟ-
ɦɟɧɬɚ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ 9. 

ɂɧɟɪɬɧɵɟ ɝɪɭɡɵ ɛɭɞɭɬ ɯɪɚɧɢɬɶɫɹ ɜɧɟ 
ɰɟɯɚ, ɬɚɤ ɤɚɤ ɨɧɢ ɧɟ ɩɨɞɜɟɪɠɟɧɵ ɜɨɡɞɟɣɫɬɜɢɸ 
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ɚɬɦɨɫɮɟɪɧɵɯ ɭɫɥɨɜɢɣ. Ɍɚɤɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɪɟɫɭɪɫɨɜ ɧɚ ɨɬɤɪɵɬɨɣ ɩɥɨɳɚɞɤɟ ɩɨɡɜɨɥɢɬ, ɜɨ-

ɩɟɪɜɵɯ, ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɧɭɬ-
ɪɟɧɧɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɞɚɧɢɹ, ɜɨ-ɜɬɨɪɵɯ, ɭɞɨɛ-
ɧɨ ɢɯ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɤɨɧ-
ɬɪɨɥɶ ɞɨɫɬɭɩɚ ɤ ɧɢɦ. ɉɪɢ ɷɬɨɦ ɞɨɫɬɢɝɚɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɡɚ ɫɱɟɬ 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɫɬɪɚɧɫɬɜɚ. 
ɉɨɝɪɭɡɤɭ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɛɟɬɨɧɨɫɦɟ-
ɫɢɬɟɥɶ ɩɥɚɧɢɪɭɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɢ ɩɨɦɨɳɢ 
ɤɨɧɜɟɣɟɪɚ. 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɰɟɦɟɧɬɚ ɛɭɞɟɬ ɯɪɚɧɢɬɶɫɹ 
ɧɚ ɫɤɥɚɞɟ ɫɵɪɨɣ ɩɪɨɞɭɤɰɢɢ ɞɟɪɟɜɹɧɧɵɯ ɲɩɚɥ, 
ɢɡ ɤɨɬɨɪɨɝɨ ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɨɧ ɛɭɞɟɬ ɩɟɪɟɜɨ-
ɡɢɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɦɟɫɬɨ ɡɚ-
ɛɨɪɚ ɜ ɚɧɝɚɪɟ. ȼɵɝɪɭɡɤɚ ɰɟɦɟɧɬɚ ɢɡ ɦɟɲɤɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ, ɚ ɩɨɝɪɭɡɤɚ ɜ ɛɟɬɨ-
ɧɨɫɦɟɫɢɬɟɥɶ – ɫ ɩɨɦɨɳɶɸ ɤɨɧɜɟɣɟɪɚ. 

Ɋɚɫɩɨɥɨɠɟɧɢɟ ɤɨɧɜɟɣɟɪɨɜ ɭ ɛɟɬɨɧɨɫɦɟ-
ɫɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 4 ɢ 5. Ɂɚɬɟɦ ɛɟɬɨɧ 
ɛɭɞɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɩɨ ɤɪɭɝɨɜɵɦ ɤɨɧɜɟɣɟɪɚɦ 
ɧɚ ɥɢɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ. 

ɉɪɨɩɚɪɨɱɧɚɹ ɤɚɦɟɪɚ, ɭɱɚɫɬɜɭɸɳɚɹ ɜ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɠɟɥɟɡɨ-
ɛɟɬɨɧɧɵɯ ɲɩɚɥ, ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɥɢɧɢɹɦɢ ɩɪɨɢɡ-
ɜɨɞɫɬɜɚ, ɚ ɩɨɝɪɭɡɤɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɛɭɞɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɤɪɚɧɚ. 

 
ǞǱȁǹǺǷǺǯǴȋ ǻǼǺǴǳǮǺǰǽǾǮǬ 
ǲǱǷǱǳǺǭǱǾǺǹǹȇȁ ȄǻǬǷ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɟɩɪɨɮɢɥɢɪɨɜɚɧɢɹ ɡɚɜɨɞɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧ-
ɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɠɟɥɟɡɨɛɟɬɨɧ-
ɧɵɯ ɲɩɚɥ ɢ ɛɪɭɫɶɟɜ: 

– ɩɪɢɦɟɧɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢ-
ɫɬɟɦ ɮɨɪɦɨɜɚɧɢɹ ɢ ɡɚɥɢɜɤɢ ɛɟɬɨɧɚ; 

– ɪɚɡɪɚɛɨɬɤɚ ɫɩɟɰɢɚɥɶɧɵɯ ɫɦɟɫɟɣ ɛɟɬɨɧɚ 
ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɱɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨ-
ɫɬɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 

– ɜɧɟɞɪɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɢɫɩɵ-
ɬɚɧɢɣ ɞɥɹ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɰɢɢ. 

ɇɚ ɧɨɜɨɣ ɥɢɧɢɢ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɟɯ-
ɧɨɥɨɝɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɩɪɹɠɟɧɧɨɣ ɚɪ-

 
Ɋɢɫ. 3. ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɚɧɝɚɪɟ: 

1 – ɦɟɫɬɨ ɡɚɛɨɪɚ ɰɟɦɟɧɬɚ; 2 – ɤɨɧɜɟɣɟɪ; 3 – ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ; 4 – ɥɸɤ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɹ; 
5 – ɦɟɫɬɨ ɡɚɛɨɪɚ ɤɪɭɩɧɨɝɨ ɡɚɩɨɥɧɢɬɟɥɹ; 6 – ɤɨɧɜɟɣɟɪ ɤɪɭɝɨɜɨɣ; 7 – ɥɢɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ; 8 – ɩɨɞɜɢɠɧɨɣ ɤɪɚɧ; 9 –ɩɨɞɴɟɡɞ 

Fig. 3. Equipment layout in the hangar: 

1 – cement intake point; 2 – conveyor; 3 – concrete mixer; 4 – concrete mixer hatch; 

5 – coarse aggregate intake point; 

6 – circular conveyor; 7 – railway sleeper production line; 

8 – movable crane; 9 –entrance 
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ɦɚɬɭɪɵ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɢɡɞɟɥɢɹ ɫ ɜɵɫɨ-
ɤɢɦɢ ɩɪɨɱɧɨɫɬɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɚ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ ɨɛɟɫɩɟɱɢɬ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟ-
ɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ [11] ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 6. 

Ɉɩɢɲɟɦ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɟ ɠɟɥɟɡɨɛɟ-
ɬɨɧɧɵɯ ɲɩɚɥ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɧɚɩɪɹɠɟɧɧɨɣ ɚɪɦɚɬɭɪɵ. 

ɇɚɦɨɬɚɧɧɭɸ ɧɚ ɤɚɬɭɲɤɭ ɚɪɦɚɬɭɪɧɭɸ 
ɩɪɨɜɨɥɨɤɭ ɩɨɞɚɸɬ ɜ ɩɪɨɥɟɬɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɲɩɚɥ ɷɥɟɤɬɪɨɤɚɪɚɦɢ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɬɪɭɧɨ-
ɩɚɤɟɬɨɜ. ɋ ɩɨɦɨɳɶɸ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ ɤɚɬɭɲɤɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɨɫɹɯ ɛɭɯɬɨɞɟɪɠɚɬɟɥɹ, ɨɬ ɤɨ-
ɬɨɪɨɝɨ ɤɨɧɰɵ ɩɪɨɜɨɥɨɤ ɡɚɜɨɞɹɬ ɱɟɪɟɡ ɛɥɨɤɢ 
ɬɨɪɦɨɡɧɵɯ ɪɨɥɢɤɨɜ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ ɫɬɨɥɚ ɞɥɹ ɫɛɨɪɤɢ ɩɚɤɟɬɨɜ-ɤɥɢɧɶɟɜ. 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɪɟɫɫɨɦ ɤɨɧɰɵ ɩɪɨɜɨɥɨɤ ɡɚ-
ɠɢɦɚɸɬ ɦɟɠɞɭ ɜɨɥɧɢɫɬɵɦɢ ɤɥɢɧɶɹɦɢ ɢ ɡɚ-
ɤɪɟɩɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɜɢɧɬɨɜ, ɤɨɬɨɪɵɟ ɜɜɢɧɱɢ-
ɜɚɸɬ ɜ ɨɛɨɣɦɭ ɝɚɣɤɨɜɟɪɬɚɦɢ. Ʉɨɧɜɟɣɟɪ ɫ ɩɨ-
ɦɨɳɶɸ ɡɚɯɜɚɬɨɜ ɜɵɬɹɝɢɜɚɟɬ ɩɭɱɨɤ ɩɪɨɜɨɥɨɤɢ 
ɧɚ ɞɥɢɧɭ ɩɹɬɢ ɲɩɚɥ. Ɂɚɬɟɦ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ 
ɫɬɨɥɢɤɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɜɚ ɩɚɤɟɬɚ ɤɥɢɧɶɟɜ. 

Ɉɧɢ ɨɛɠɢɦɚɸɬɫɹ ɩɪɟɫɫɨɦ ɢ ɡɚɤɪɟɩɥɹɸɬɫɹ ɛɨɥ-
ɬɚɦɢ ɫ ɩɨɦɨɳɶɸ ɝɚɣɤɨɜɟɪɬɨɜ. ȼɵɬɹɧɭɬɵɣ 
ɫɬɪɭɧɨɩɚɤɟɬ ɩɨɫɥɟ ɡɚɯɜɚɬɚ ɟɝɨ ɬɪɚɜɟɪɫɨɣ ɨɬɪɟ-
ɡɚɸɬ ɞɢɫɤɨɜɨɣ ɩɢɥɨɣ ɢ ɜ ɧɚɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ 
ɤɪɚɧ-ɛɚɥɤɨɣ ɭɤɥɚɞɵɜɚɸɬ ɜ ɮɨɪɦɭ. Ⱥɧɚɥɨɝɢɱɧɨ 
ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɜɬɨɪɨɣ ɩɚɤɟɬ.  

Ɏɨɪɦɭ ɫ ɞɜɭɦɹ ɭɥɨɠɟɧɧɵɦɢ ɩɚɤɟɬɚɦɢ ɩɟ-
ɪɟɞɚɸɬ ɪɨɥɶɝɚɧɝɨɦ ɧɚ ɫɬɟɧɞ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚ-
ɤɥɚɞɧɵɯ ɱɚɫɬɟɣ. ɉɨɫɥɟɞɧɢɟ ɫɥɭɠɚɬ ɞɥɹ ɨɛɪɚɡɨ-
ɜɚɧɢɹ ɨɬɜɟɪɫɬɢɣ ɢ ɩɥɨɳɚɞɨɤ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɤɪɟɩɥɟɧɢɟ ɪɟɥɶɫɚ ɤ ɲɩɚɥɚɦ, ɢ ɫɨɫɬɨɹɬ ɢɡ ɩɭɫɬɨ-
ɬɨɨɛɪɚɡɨɜɚɬɟɥɟɣ, ɛɨɥɬɨɜ, ɝɚɟɤ ɢ ɩɥɚɫɬɢɧ. Ⱦɥɹ 
ɨɬɞɟɥɟɧɢɹ ɲɩɚɥ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜ ɮɨɪɦɟ ɭɫɬɚɧɚɜ-
ɥɢɜɚɸɬ ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɞɢɚɮɪɚɝɦɵ. Ɂɚɤɥɚɞɧɵɟ 
ɱɚɫɬɢ ɤ ɩɨɫɬɭ ɢɯ ɭɤɥɚɞɤɢ ɩɨɞɚɸɬ ɧɚ ɪɭɱɧɵɯ ɬɟ-
ɥɟɠɤɚɯ. ɍɫɬɚɧɨɜɤɭ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɩɪɨɢɡɜɨɞɹɬ 
ɜɪɭɱɧɭɸ. Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚɬɹɠɟɧɢɟ ɫɬɪɭ-
ɧɨɩɚɤɟɬɨɜ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɝɢɞɪɨɞɨɦɤɪɚɬɚɦɢ 
[12] ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. 

Ȼɟɬɨɧ ɢɡ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɹ ɩɨ ɤɨɧɜɟɣɟɪɭ 
ɩɨɞɚɸɬ ɜ ɛɟɬɨɧɨɭɤɥɚɞɱɢɤ, ɤɨɬɨɪɵɣ ɨɫɭɳɟɫɬɜ-
ɥɹɟɬ ɭɤɥɚɞɤɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. ɍɩɥɨɬɧɹɸɬ ɧɚ 
ɜɢɛɪɨɩɥɨɳɚɞɤɟ. Ɂɚɬɟɦ ɮɨɪɦɭ ɩɪɢɜɨɞɧɵɦ ɪɨɥɶ-
ɝɚɧɝɨɦ ɩɟɪɟɞɚɸɬ ɧɚ ɜɬɨɪɭɸ ɜɢɛɪɨɩɥɨɳɚɞɤɭ, 
ɨɛɨɪɭɞɨɜɚɧɧɭɸ ɩɪɢɝɪɭɡɨɱɧɵɦ ɳɢɬɨɦ, ɤɨɬɨɪɚɹ 
ɩɨɞɧɢɦɚɟɬɫɹ ɢ ɨɩɭɫɤɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨ-

  

Ɋɢɫ. 4. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɤɨɧɜɟɣɟɪɨɜ, ɩɨɞɯɨɞɹɳɢɯ 

ɤ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɸ (ɜɢɞ ɫɜɟɪɯɭ): 
1 – ɤɨɧɜɟɣɟɪ (ɨɛɳɢɣ); 2 – ɤɨɧɜɟɣɟɪ (ɥɢɧɢɹ № 1); 
3 – ɤɨɧɜɟɣɟɪ (ɥɢɧɢɹ № 2); 4 – ɤɨɧɜɟɣɟɪ (ɥɢɧɢɹ 

№ 3); 
5 – ɤɨɧɜɟɣɟɪ (ɥɢɧɢɹ № 4) 

Fig. 4. The location of the conveyors feeding to 

the concrete mixer (top view): 

1 – conveyor (general); 2 – conveyor (line No 1); 

3 – conveyor (line No 2); 4 – conveyor (line No 3); 

5 – conveyor (line No 4) 

Ɋɢɫ. 5. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɤɨɧɜɟɣɟɪɨɜ, ɩɨɞɯɨɞɹɳɢɯ 

ɤ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɸ (ɜɢɞ ɫɛɨɤɭ): 
1 – ɤɨɧɜɟɣɟɪ (ɰɟɦɟɧɬ); 2 – ɤɨɧɜɟɣɟɪ 

(ɢɧɟɪɬɧɵɟ ɦɚɬɟɪɢɚɥɵ); 3 – ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ; 
4 – ɤɨɧɜɟɣɟɪ (ɛɟɬɨɧ) 

Fig. 5. The location of the conveyors feeding to 

the concrete mixer (side view): 

1 – conveyor (cement); 2 – conveyor (inert materials); 

3 – concrete mixer; 4 – conveyor (concrete) 
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ɬɟɥɶɮɟɪɚ. Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɩɪɨɢɡɜɨ-
ɞɢɬɫɹ ɜ ɞɜɚ ɩɪɢɟɦɚ ɛɟɡ ɩɪɢɝɪɭɡɚ ɢ ɫ ɩɪɢɝɪɭɡɨɦ, 
ɤɨɬɨɪɵɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬ ɮɨɪɦɨɜɤɭ 
ɩɨɞɨɲɜɵ ɲɩɚɥ. 

Ɍɟɩɥɨɜɭɸ ɨɛɪɚɛɨɬɤɭ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɫɥɟ-
ɞɭɸɳɟɦɭ ɪɟɠɢɦɭ: ɜɵɞɟɪɠɤɚ – 2 ɱ; ɩɨɞɴɟɦ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɞɨ 80 °ɋ – 3 ɱ; ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ ɩɪɨ-
ɝɪɟɜ ɩɪɢ 80 °ɋ – 2 ɱ; ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ – 

4 ɱ. ȼɫɟɝɨ – 11 ɱ. 
Ɂɚɬɟɦ ɝɢɞɪɨɞɨɦɤɪɚɬɚɦɢ ɫɧɢɦɚɸɬ ɧɚɬɹ-

ɠɟɧɢɟ ɚɪɦɚɬɭɪɵ, ɚ ɫɧɹɬɵɟ ɨɛɨɣɦɵ ɢ ɤɥɢɧɶɹ 
ɭɤɥɚɞɵɜɚɸɬ ɜ ɤɨɧɬɟɣɧɟɪ ɢ ɦɨɫɬɨɜɵɦ ɤɪɚɧɨɦ 
ɩɟɪɟɞɚɸɬ ɤ ɫɬɨɥɭ ɫɛɨɪɤɢ ɩɚɤɟɬɨɜ. Ɏɨɪɦɭ ɫ 
ɞɜɭɦɹ ɩɥɟɬɹɦɢ ɲɩɚɥ ɩɨ ɩɹɬɶ ɲɬɭɤ ɦɨɫɬɨɜɵɦ 
ɤɪɚɧɨɦ ɩɨɞɚɸɬ ɧɚ ɤɚɧɬɨɜɚɬɟɥɶ ɢ ɩɟɪɟɜɨɪɚɱɢ-
ɜɚɸɬ. ɒɩɚɥɵ ɩɨɫɬɭɩɚɸɬ ɧɚ ɩɥɚɫɬɢɧɱɚɬɵɣ ɤɨɧ-
ɜɟɣɟɪ, ɚ ɮɨɪɦɚ ɜɨɡɜɪɚɳɚɟɬɫɹ ɤ ɤɚɧɬɨɜɚɬɟɥɹɦ ɧɚ 
ɪɨɥɶɝɚɧɝ. ɋ ɩɨɦɨɳɶɸ ɩɪɢɜɨɞɧɵɯ ɪɨɥɢɤɨɜ ɮɨɪ-
ɦɚ ɩɨɞɚɟɬɫɹ ɧɚ ɫɬɟɧɞ ɞɥɹ ɨɱɢɫɬɤɢ ɢ ɫɦɚɡɤɢ, ɩɨ-

ɫɥɟ ɱɟɝɨ ɪɨɥɶɝɚɧɝɨɦ ɩɟɪɟɦɟɳɚɟɬɫɹ ɧɚ ɩɨɫɬ 
ɭɤɥɚɞɤɢ ɫɬɪɭɧɨɩɚɤɟɬɨɜ ɢ ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ.  

ɉɟɬɥɢ ɲɩɚɥ ɧɚ ɩɥɚɫɬɢɧɱɚɬɨɦ ɤɨɧɜɟɣɟɪɟ 
ɨɫɦɚɬɪɢɜɚɸɬ, ɦɚɪɤɢɪɭɸɬ ɢ ɩɨɞɚɸɬ ɧɚ ɤɨɧɜɟɣɟɪ 
ɪɚɡɪɟɡɤɢ. ɗɬɭ ɨɩɟɪɚɰɢɸ ɩɪɨɢɡɜɨɞɹɬ ɞɢɫɤɨɜɨɣ 
ɩɢɥɨɣ. Ɋɚɡɪɟɡɚɧɧɵɟ ɲɩɚɥɵ ɩɨɫɬɭɩɚɸɬ ɧɚ ɲɬɚ-
ɛɟɥɢɪɨɜɳɢɤɢ, ɝɞɟ ɫɨɛɢɪɚɸɬɫɹ ɜ ɩɚɤɟɬɵ ɩɨ 
32 ɲɬ., ɩɪɢ ɜɵɫɨɬɟ ɱɟɬɵɪɟ ɪɹɞɚ. Ɇɨɫɬɨɜɵɦ 
ɤɪɚɧɨɦ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɡɚɯɜɚɬɨɦ ɩɚɤɟɬɵ 
ɫɧɢɦɚɸɬ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɩɥɨɳɚɞɤɭ ɞɥɹ ɜɵ-
ɞɟɪɠɤɢ ɲɩɚɥ, ɩɨɫɥɟ ɱɟɝɨ ɨɧɢ ɜɵɜɨɡɹɬɫɹ ɧɚ 
ɫɤɥɚɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ [13]. 

 
ǓǬǶǷȊȃǱǹǴǱ 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɡɚɜɨɞ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟ-
ɪɨɦ ɩɪɟɞɩɪɢɹɬɢɹ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɢɬ ɨɩɬɢɦɢɡɢ-
ɪɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɭɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɭ ɢ ɨɛɟɫɩɟɱɢɬɶ ɪɚɰɢɨɧɚɥɶɧɨɟ ɪɚɫ-
ɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɦɟɠ-

 
Ɋɢɫ. 6. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɲɩɚɥ 

Fig. 6. Technological scheme for production of reinforced concrete sleepers 
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ɞɭ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ, ɫɩɟɰɢɚɥɢɡɢ-
ɪɭɸɳɢɦɢɫɹ ɧɚ ɜɵɩɭɫɤɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɩɪɨ-
ɞɭɤɰɢɢ ɞɥɹ ɪɟɝɢɨɧɚɥɶɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ. 
Ɍɚɤɠɟ ɩɟɪɟɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɡɚɜɨɞ ɨɤɚɠɟɬ ɩɨ-
ɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɬɟɤɭ-
ɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɜɬɨɪɵɯ ɩɭɬɟɣ ɧɚ ȻȺɆ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ – ɤɨɧɜɟɣɟɪɨɜ, ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɹ CMP 500/330 

ɢ ɱɟɬɵɪɟɯ ɥɢɧɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɲɩɚɥ, ɦɨɠɟɬ ɱɚɫɬɢɱɧɨ ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɩɨɬɪɟɛ-
ɧɨɫɬɢ ɜ ɷɥɟɦɟɧɬɚɯ ɜɟɪɯɧɟɝɨ ɫɬɪɨɟɧɢɹ ɩɭɬɢ 
Ʉɪɚɫɧɨɹɪɫɤɨɣ, ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɣ ɢ Ɂɚɩɚɞɧɨ-

ɋɢɛɢɪɫɤɨɣ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ. ɗɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ 
ɩɨɜɥɢɹɟɬ ɧɚ ɪɟɦɨɧɬ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɝɨ ɩɭɬɢ, ɚ ɬɚɤɠɟ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɨɱ-
ɧɵɣ ɩɪɨɰɟɫɫ ɛɥɚɝɨɞɚɪɹ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɩɭɫɤ-
ɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

Ɋɚɫɲɢɪɟɧɢɟ ɚɫɫɨɪɬɢɦɟɧɬɚ ɩɪɨɞɭɤɰɢɢ 
ɲɩɚɥɨɩɪɨɩɢɬɨɱɧɨɝɨ ɡɚɜɨɞɚ, ɜɨɫɬɪɟɛɨɜɚɧɧɨɣ ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɨɬɪɚɫɥɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɠɟɥɟɡɧɨ-

ɞɨɪɨɠɧɵɯ ɩɭɬɟɣ, ɧɟɫɨɦɧɟɧɧɨ, ɨɤɚɠɟɬ ɜɥɢɹɧɢɟ 
ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɩɪɟɞɩɪɢɹɬɢɹ. 
ɗɬɨ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɞɨɯɨɞɵ ɡɚ ɫɱɟɬ ɪɨɫɬɚ 
ɫɩɪɨɫɚ ɧɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɲɩɚɥɵ ɢ ɛɪɭɫ, ɚ ɬɚɤ-
ɠɟ ɫɧɢɡɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɡɚ ɫɱɟɬ 
ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɟɪɟɩɪɨɮɢɥɢɪɨɜɚɧɢɟ [14–17] ɡɚɜɨɞɚ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɚɠɧɵɣ ɲɚɝ ɜ ɪɚɡɜɢɬɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ 
ɭɱɟɬɨɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɧɚɞɟɠɧɨɫɬɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ, ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɜɵɝɨ-
ɞɵ, ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɤɪɭɠɚɸ-
ɳɟɣ ɫɪɟɞɵ ɢ ɩɨɜɵɲɟɧɢɹ ɫɨɰɢɚɥɶɧɨɣ ɡɧɚɱɢɦɨ-
ɫɬɢ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɪɚɛɨɱɢɯ ɦɟɫɬ. Ɍɚɤɚɹ ɪɟ-
ɤɨɧɫɬɪɭɤɰɢɹ ɫɥɭɠɢɬ ɩɪɢɦɟɪɨɦ ɢɧɧɨɜɚɰɢɨɧɧɨ-
ɝɨ ɩɨɞɯɨɞɚ ɤ ɦɨɞɟɪɧɢɡɚɰɢɢ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ [18–20] ɜ ɭɫɥɨɜɢɹɯ ɫɬɪɟɦɢɬɟɥɶɧɨ 
ɦɟɧɹɸɳɟɝɨɫɹ ɦɢɪɚ. 
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