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ɍ ɫɬɚɬɬɿ ɩɪɟɞɫɬɚɜɥɟɧɨ ɬɟɨɪɟɬɢɱɧɢɣ ɩɿɞɯɿɞ ɞɨ ɬɟɯɧɿɱɧɨɝɨ ɚɧɚɥɿɡɭ ɩɨɞɪɿɛɥɟɧɧɹ ɦɚɬɟɪɿɚɥɭ 

ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɣɨɝɨ ɬɜɟɪɞɨɫɬɿ. Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɩɿɞɯɿɞ ɡɚɛɟɡɩɟɱɭє ɡɦɟɧɲɟɧɧɹ 

ɧɚɜɚɧɬɚɠɟɧɶ ɧɚ ɟɥɟɤɬɪɨɞɜɢɝɭɧ ɬɚ ɪɚɦɭ ɨɛɥɚɞɧɚɧɧɹ ɡɚ ɪɚɯɭɧɨɤ ɜɢɤɨɪɢɫɬɚɧɧɹ 

ɞɜɨɯɧɨɠɨɜɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɩɨɞɪɿɛɧɸɸɱɨɝɨ ɟɥɟɦɟɧɬɚ, ɚ ɬɚɤɨɠ ɱɚɫɬɨɬɧɨɝɨ ɩɟɪɟɬɜɨɪɸɜɚɱɚ. 

ȼɨɧɢ ɩɨɫɬɚɸɬɶ ɜɚɠɥɢɜɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɭ ɡɦɟɧɲɟɧɧɿ ɰɢɯ ɧɚɜɚɧɬɚɠɟɧɶ. 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɩɨɞɪɿɛɧɟɧɧɹ, ɬɜɟɪɞɿɫɬɶ, ɧɚɜɚɧɬɚɠɟɧɧɹ, ɤɨɧɫɬɪɭɤɰɿɹ, ɱɚɫɬɨɬɧɢɤ. 

ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɬɟɯɧɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɢɡɦɟɥɶɱɟɧɢɹ 

ɦɚɬɟɪɢɚɥɚ ɫ ɭɱёɬɨɦ ɟɝɨ ɬɜёɪɞɨɫɬɢ. ɉɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɦɟɧɶɲɟɧɢɟ 
ɧɚɝɪɭɡɨɤ ɧɚ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɢ ɪɚɦɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚ ɫɱёɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɞɜɭɯɧɨɠɟɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɦɟɥɶɱɚɸɳɟɝɨ ɷɥɟɦɟɧɬɚ, ɚ ɬɚɤɠɟ ɱɚɫɬɨɬɧɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. Ɉɧɢ  ɹɜɥɹɸɬɫɹ ɜɚɠɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɜ ɭɦɟɧɶɲɟɧɢɢ ɷɬɢɯ ɧɚɝɪɭɡɨɤ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɢɡɦɟɥɶɱɟɧɢɟ, ɬɜёɪɞɨɫɬɶ ɧɚɝɪɭɡɤɢ, ɤɨɧɫɬɪɭɤɰɢɹ, ɱɚɫɬɨɬɧɢɤ.  

 

The paper presents a theoretical approach to the technical analysis of the comminution of the 

material by its hardness. The proposed approach provides for reducing the load on the motor 

and the frame of the equipment by using a two-knife design of the comminution element, as 

well as a frequency converter. They are important elements of reducing these loads. 

Keywords: comminution, hardness of loading, frame, frequency converter. 

 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɿɫɧɭє ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɩɟɪɟɪɨɛɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɹɤɚ ɞɨɡɜɨɥɹє 
ɨɬɪɢɦɭɜɚɬɢ ɜɢɯɿɞɧɢɣ ɦɚɬɟɪɿɚɥ ɧɟɨɛɯɿɞɧɨɝɨ ɪɨɡɦɿɪɭ ɿ ɮɨɪɦɢ. ɉɪɨɰɟɫɢ ɩɨɞɪɿɛɧɟɧɧɹ ɦɚɬɟɪɿɚɥɿɜ 

ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜ ɯɿɦɿɱɧɿɣ ɿ ɛɭɞɿɜɟɥɶɧɿɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ. Ɍɟɦɩɢ ɪɨɡɜɢɬɤɭ ɯɿɦɿɱɧɨʀ ɿ 
ɛɭɞɿɜɟɥɶɧɨʀ ɝɚɥɭɡɟɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɩɨɬɪɟɛɭɸɬɶ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿɣ ɭɫɬɚɬɤɭɜɚɧɧɹ ɞɥɹ 

ɩɨɞɪɿɛɧɟɧɧɹ, ɩɿɞɜɢɳɟɧɧɹ ɣɨɝɨ ɧɚɞɿɣɧɨɫɬɿ ɿ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ. Ʉɪɿɦ ɬɨɝɨ, ɝɨɫɬɪɨ ɫɬɨʀɬɶ ɩɪɨɛɥɟɦɚ 
ɡɧɢɠɟɧɧɹ ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ, ɩɿɞɜɢɳɟɧɧɹ ʀʀ ɹɤɨɫɬɿ ɿ ɡɛɿɥɶɲɟɧɧɹ ɪɟɧɬɚɛɟɥɶɧɨɫɬɿ 
ɜɢɪɨɛɧɢɰɬɜɚ. Ⱦɚɧɚ ɩɪɨɛɥɟɦɚ ɦɨɠɟ ɛɭɬɢ ɜɢɪɿɲɟɧɚ ɲɥɹɯɨɦ ɲɢɪɨɤɨɝɨ ɜɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɨʀ 
ɬɟɯɧɿɤɢ ɿ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɞɿɸɱɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 

ɇɟɨɛɯɿɞɧɚ ɿɧɬɟɧɫɢɮɿɤɚɰɿɹ ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ ɦɨɠɟ ɛɭɬɢ ɞɨɫɹɝɧɭɬɚ ɬɿɥɶɤɢ ɧɚ ɨɫɧɨɜɿ 
ɝɥɢɛɨɤɢɯ ɡɧɚɧɶ ɹɤ ɩɪɢɧɰɢɩɭ ɞɿʀ ɿ ɤɨɧɫɬɪɭɤɰɿʀ ɜɿɞɩɨɜɿɞɧɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɬɚɤ ɿ ɨɫɨɛɥɢɜɨɫɬɟɣ 

ɣɨɝɨ ɟɤɫɩɥɭɚɬɚɰɿʀ. 
ɉɪɢ ɞɪɨɛɥɟɧɧɿ ɿ ɩɨɞɪɿɛɧɟɧɧɿ ɛɭɞɶ-ɹɤɢɯ ɦɚɬɟɪɿɚɥɿɜ ɫɥɿɞ ɞɨɬɪɢɦɭɜɚɬɢɫɹ ɩɪɢɧɰɢɩɭ «ɧɟ 

ɞɪɨɛɢɬɢ ɧɿɱɨɝɨ ɡɚɣɜɨɝɨ» (ɩɪɢɧɰɢɩ ɑɟɱɨɬɬɚ), ɬɨɦɭ ɳɨ ɩɟɪɟɩɨɞɪɿɛɧɟɧɧɹ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɚɣɜɨʀ 
ɜɢɬɪɚɬɢ ɟɥɟɤɬɪɨɟɧɟɪɝɿʀ, ɡɛɿɥɶɲɟɧɧɹ ɡɧɨɫɭ ɞɪɨɛɚɪɨɤ ɿ ɦɥɢɧɿɜ, ɡɦɟɧɲɟɧɧɹ ʀɯɧɶɨʀ 
ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɿ ɩɨɝɿɪɲɟɧɧɹ ɩɨɤɚɡɧɢɤɿɜ ɡɛɚɝɚɱɟɧɧɹ.  

ȼ ɭɦɨɜɚɯ ɪɢɧɤɨɜɨʀ ɟɤɨɧɨɦɿɤɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɜɢɞɨɛɭɬɤɭ ɤɨɪɢɫɧɢɯ ɤɨɩɚɥɢɧ 

ɨɛɭɦɨɜɥɸєɬɶɫɹ ɞɢɧɚɦɿɤɨɸ ɡɦɿɧ ɰɿɧ ɧɚ ɨɛɥɚɞɧɚɧɧɹ, ɦɚɬɟɪɿɚɥɢ, ɟɧɟɪɝɨɧɨɫɿʀ, ɫɬɚɧɨɦ ɩɨɩɢɬɭ ɧɚ 
ɪɢɧɤɭ ɦɿɧɟɪɚɥɶɧɨʀ ɫɢɪɨɜɢɧɢ. ɉɪɢ ɰɶɨɦɭ ɜɢɛɿɪ ɿ ɨɛʉɪɭɧɬɭɜɚɧɧɹ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ 
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ɤɚɪ’єɪɿɜ (ɡɧɚɱɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦ ɪɨɡɪɨɛɤɢ, ɫɬɪɭɤɬɭɪɚ ɤɨɦɩɥɟɤɫɧɨʀ ɦɟɯɚɧɿɡɚɰɿʀ ɪɨɛɿɬ, 
ɫɯɟɦɚ ɪɨɡɤɪɢɬɬɹ) ɿ ɪɨɡɪɚɯɭɧɨɤ ɧɚ ʀɯ ɩɿɞɫɬɚɜɿ ɩɪɢɜɟɞɟɧɢɯ, ɤɚɩɿɬɚɥɶɧɢɯ ɿ ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ 

ɜɢɬɪɚɬ ɜɢɤɨɧɭɸɬɶɫɹ ɜ ɭɦɨɜɚɯ ɧɟɜɢɡɧɚɱɟɧɨɫɬɿ ɜɢɯɿɞɧɨʀ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɨʀ ɿɧɮɨɪɦɚɰɿʀ, 
ɨɛɦɟɠɟɧɨɫɬɿ ɮɿɧɚɧɫɨɜɢɯ ɪɟɫɭɪɫɿɜ ɿ ɭ ɫɬɢɫɥɿ ɫɬɪɨɤɢ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɫɭɱɚɫɧɢɣ ɟɬɚɩ ɪɨɡɜɢɬɤɭ ɜɢɞɨɛɭɬɤɭ ɬɚ ɩɟɪɟɪɨɛɤɢ ɜ’ɹɡɤɢɯ ɩɨɪɿɞ 

ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɛɚɠɚɧɧɹɦ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɡɚ ɪɚɯɭɧɨɤ 

ɛɿɥɶɲ ɹɤɿɫɧɨɝɨ ɩɨɞɪɿɛɧɟɧɧɹ ɩɨɪɿɞ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ ɪɨɬɨɪɧɨʀ ɞɪɨɛɚɪɤɢ ɞɨɡɜɨɥɹє 
ɡɦɟɧɲɢɬɢ ɜɢɬɪɚɬɢ ɧɚ ɫɢɪɨɜɢɧɭ, ɬɚɤɢɦ ɱɢɧɨɦ ɡɧɢɡɢɬɢ ɫɨɛɿɜɚɪɬɿɫɬɶ ɜɢɪɨɛɿɜ. ɍɞɨɫɤɨɧɚɥɟɧɧɹ 

ɩɪɨɰɟɫɭ ɩɨɞɪɿɛɧɟɧɧɹ ɞɨɡɜɨɥɢɬɶ ɡɧɢɡɢɬɢ ɩɢɬɨɦɿ ɟɧɟɪɝɨɜɢɬɪɚɬɢ, ɡɦɟɧɲɢɬɢ ɦɟɬɚɥɨєɦɧɿɫɬɶ 

ɭɫɬɚɬɤɭɜɚɧɧɹ ɬɚ ɩɿɞɜɢɳɢɬɢ ɜɢɪɨɛɧɢɱɭ ɛɟɡɩɟɤɭ ɜɢɪɨɛɧɢɰɬɜɚ Ɍɨɦɭ ɞɨɫɥɿɞɠɟɧɧɹ ɭɦɨɜ 

ɪɭɣɧɭɜɚɧɧɹ є ɚɤɬɭɚɥɶɧɢɦ. 

Ɉɫɧɨɜɧɢɦɢ ɧɚɩɪɹɦɤɚɦɢ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɩɨɞɪɿɛɧɸɸɱɨɝɨ ɨɛɥɚɞɧɚɧɧɹ є: ɦɨɞɟɪɧɿɡɚɰɿɹ 
ɦɟɯɚɧɿɡɦɭ ɩɟɪɟɦɿɳɟɧɧɹ, ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɩɪɢɜɨɞɭ, ɦɨɞɟɪɧɿɡɚɰɿɹ ɦɟɯɚɧɿɡɦɭ ɜɢɜɚɧɬɚɠɟɧɧɹ, 

ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ, ɜɫɬɚɧɨɜɥɟɧɧɹ ɞɨɞɚɬɤɨɜɢɯ ɪɨɛɨɱɢɯ ɨɛɥɚɞɧɚɧɶ. ɍ ɡɜ’ɹɡɤɭ ɡ 
ɰɢɦ ɩɪɨɜɿɞɧɿ ɜɢɪɨɛɧɢɤɢ ɩɪɨɦɢɫɥɨɜɨɝɨ ɨɛɥɚɞɧɚɧɧɹ ɩɪɨɜɨɞɹɬɶ ɡɚɯɨɞɢ ɳɨɞɨ ɩɨɤɪɚɳɟɧɧɹ 

ɟɤɫɩɥɭɚɬɚɰɿɣɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ȼɿɞɨɦɨ, ɳɨ ɨɛɥɚɞɧɚɧɧɹ ɞɥɹ ɩɨɞɪɿɛɧɟɧɧɹ ɦɚɬɟɪɿɚɥɿɜ ɦɚɸɬɶ 

ɪɹɞ ɧɟɞɨɥɿɤɿɜ: ɩɟɪɿɨɞɢɱɧɢɣ ɯɚɪɚɤɬɟɪ ɫɢɥɢ ɧɚ ɦɚɬɟɪɿɚɥ, ɲɭɦ ɩɪɢ ɪɨɛɨɬɿ ɣ ɜɿɛɪɚɰɿʀ, ɜɟɥɢɤɿ 
ɜɬɪɚɬɢ ɧɚ ɬɟɪɬɹ, ɩɿɞɜɢɳɟɧɢɣ ɡɧɨɫ ɞɟɬɚɥɟɣ. Ɉɞɧɢɦ ɿɡ ɜɚɪɿɚɧɬɿɜ ɜɢɪɿɲɟɧɧɹ ɞɚɧɨʀ ɩɪɨɛɥɟɦɢ є 
ɡɦɿɧɚ ɤɨɧɫɬɪɭɤɰɿʀ ɩɨɞɪɿɛɧɸɸɱɨɝɨ ɟɥɟɦɟɧɬɚ, ɚ ɬɚɤɨɠ ɡɚɫɬɨɫɭɜɚɧɧɹ ɱɚɫɬɨɬɧɨɝɨ ɩɪɢɫɬɪɨɸ ɞɥɹ 

ɪɟɝɭɥɸɜɚɧɧɹ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɜɚɥɭ. 

Ɇɟɬɨɸ ɞɚɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ є ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿʀ ɧɨɠɚ ɝɥɢɧɨɪɨɡɩɭɲɭɜɚɱɚ  ɞɥɹ 

ɡɦɟɧɲɟɧɧɹ ɞɢɧɚɦɿɱɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɧɚ ɜɚɥɭ ɪɨɬɨɪɚ, ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɿ ɩɿɞɜɢɳɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ 
ʀɯ ɪɨɛɨɬɢ. 

ɉɪɚɤɬɢɤɚ ɜɢɩɪɨɛɭɜɚɧɶ ɪɨɡɩɭɲɭɜɚɱɚ ɩɨɤɚɡɚɥɚ, ɳɨ ɩɪɢ ɩɨɞɪɿɛɧɟɧɧɿ ɝɥɢɧɢ ɡɿ ɡɧɚɱɧɨɸ 

ɪɿɡɧɢɰɟɸ ɡɚ ɪɨɡɦɿɪɚɦɢ ɤɭɫɤɿɜ ɿ ɬɜɟɪɞɿɫɬɸ ɜɢɧɢɤɚɸɬɶ ɚɜɚɪɿɣɧɿ ɪɟɠɢɦɢ ɪɨɛɨɬɢ. ɉɪɢ ɰɶɨɦɭ 

ɤɥɚɫɢɱɧɢɣ ɬɟɩɥɨɜɢɣ ɡɚɯɢɫɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɭɧɚ ɜɢɹɜɢɜ ɪɹɞ ɧɟɞɨɥɿɤɿɜ, ɚ ɫɚɦɟ: ɩɪɢ 

ɩɟɪɟɜɢɳɟɧɧɿ ɦɨɦɟɧɬɭ ɨɩɨɪɭ ɤɪɢɬɢɱɧɨɝɨ ɡɧɚɱɟɧɧɹ ɞɥɹ ɞɜɢɝɭɧɚ ɡɚɯɢɫɧɟ ɪɟɥɟ ɫɩɪɚɰɶɨɜɭє ɩɿɫɥɹ 

ɩɟɜɧɨɝɨ ɩɪɨɦɿɠɤɭ ɱɚɫɭ (ɩɪɨɹɜɥɹєɬɶɫɹ ɿɧɟɪɰɿɣɧɿɫɬɶ ɫɢɫɬɟɦɢ ɡɚɯɢɫɬɭ), ɿ ɜɿɞɤɥɸɱɟɧɧɹ 

ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɿɫɥɹ ɡɧɚɱɧɨɝɨ ɩɨɝɿɪɲɟɧɧɹ ɫɢɬɭɚɰɿʀ ɜ ɪɨɛɨɱɿɣ ɤɚɦɟɪɿ [1; 2]. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Ɋɢɫ. 1.  ɚ – ɡɚɝɚɥɶɧɢɣ ɜɢɝɥɹɞ ɩɨɞɪɿɛɧɸɜɚɥɶɧɨɝɨ ɟɥɟɦɟɧɬɚ, ɛ – ɤɿɧɟɦɚɬɢɱɧɚ ɫɯɟɦɚ ɨɛɥɚɞɧɚɧɧɹ: 

1 – ɤɨɪɩɭɫ, 2 – ɪɟɲɿɬɤɚ, 3 – ɤɪɿɩɥɟɧɧɹ, 4 – ɜɚɥ, 5 – ɧɿɠ, 6 – ɪɨɥɢɤɨɜɚ ɨɩɨɪɚ, 7 – ɦɭɮɬɚ,  
8 – ɟɥɟɤɬɪɨɞɜɢɝɭɧ, 9 – ɱɚɫɬɨɬɧɢɤ 
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Ɍɚɛɥɢɰɹ 1 

Ɍɟɯɧɿɱɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɥɢɧɨɪɨɡɩɭɲɭɜɚɱɚ 
 

ɉɨɤɚɡɧɢɤɢ Ɂɧɚɱɟɧɧɹ 

ɉɪɨɞɭɤɬɢɜɧɿɫɬɶ ɝɥɢɧɨɪɨɡɩɭɲɭɜɚɱɚ (ɡɚɥɟɠɧɨ ɜɿɞ ɬɜɟɪɞɨɫɬɿ 25... 45 

Ɇɚɬɟɪɿɚɥ, ɳɨ ɩɨɞɪɿɛɧɸєɬɶɫɹ ɝɥɢɧɚ 
ɑɚɫɬɨɬɚ ɨɛɟɪɬɚɧɧɹ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɿɧɚɥɶɧɨɦɭ ɧɚɜɚɧɬɚɠɟɧɧɿ, ɨɛ./ɯɜ 15 

Ʉɿɥɶɤɿɫɬɶ ɧɟɪɭɯɨɦɢɯ ɧɨɠɿɜ 26 

Ɋɨɛɨɱɚ ɞɨɜɠɢɧɚ ɧɨɠɚ, ɦɦ 235, 470 

Ⱦɿɚɦɟɬɪ ɪɨɬɨɪɚ ɩɨɞɪɿɛɧɟɧɧɹ ɧɨ ɤɪɨɦɤɚɯ ɧɨɠɿɜ, ɦɦ 1100, 480 

Ɋɨɡɦɿɪ ɩɨɞɪɿɛɧɟɧɨɝɨ ɦɟɬɚɪɿɚɥɭ, ɦɦ 1-100 

ɉɨɬɭɠɧɿɫɬɶ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ, ɤȼɬ 30 

Ɇɚɤɫɢɦɚɥɶɧɿ ɝɚɛɚɪɢɬɢ, ɳɨ ɞɨɩɭɫɤɚɸɬɶɫɹ ɞɨ ɡɚɜɚɧɬɚɠɟɧɧɹ, ɦɦ 650x300x300

Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ ɞɪɨɛɚɪɤɢ, ɦɦ:  

  Ⱦɨɜɠɢɧɚ 3700 

  ɒɢɪɢɧɚ 1545 

  ȼɢɫɨɬɚ 1425 

  Ɇɚɫɚ, ɤɝ 5000 

Ƚɥɢɧɚ ɡɚɜɚɧɬɚɠɭɸɬɶɫɹ ɜ ɪɨɡɩɭɲɭɜɚɱ ɱɟɪɟɡ ɜɟɪɯɧє ɜɿɤɧɨ ɡɚɜɚɧɬɚɠɭɜɚɥɶɧɨʀ ɜɨɪɨɧɤɢ. 

ɀɢɜɥɟɧɧɹ ɪɨɬɨɪɚ ɡɞɿɣɫɧɸєɬɶɫɹ ɜɿɞ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɱɟɪɟɡ ɤɥɢɧɨɩɚɫɨɜɭ ɩɟɪɟɞɚɱɭ. ɉɪɢ 

ɨɛɟɪɬɚɧɧɿ ɪɨɬɨɪɚ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɞɪɿɛɧɟɧɧɹ ɝɥɢɧɢ  ɦɿɠ ɧɟɪɭɯɨɦɢɦɢ ɧɨɠɚɦɢ ɿ ɪɟɲɿɬɤɨɸ. 

ɉɪɨɞɭɤɬɢ ɩɨɞɪɿɛɧɟɧɧɹ ɩɨɬɪɚɩɥɹɸɬɶ ɧɚ ɩɥɚɫɬɢɧɱɚɫɬɢɣ ɤɨɧɜɟєɪ ɿ ɩɨɞɚєɬɶɫɹ ɞɚɥɿ ɧɚ ɨɛɪɨɛɤɭ. 

ɇɢɧɿ ɩɪɚɤɬɢɱɧɨ ɜɫɿ ɜɿɞɨɦɿ ɪɨɬɨɪɧɿ ɧɨɠɨɜɿ ɞɪɨɛɚɪɤɢ ɦɚɸɬɶ ɨɞɢɧ ɫɭɬɬєɜɢɣ ɧɟɞɨɥɿɤ – 

ɧɟɪɿɜɧɨɦɿɪɧɚ ɩɨɞɚɱɚ ɦɚɬɟɪɿɚɥɭ ɜ ɦɨɦɟɧɬ ɤɨɧɬɚɤɬɭ ɧɨɠɚ ɪɨɬɨɪɚ ɡ ɦɚɬɟɪɿɚɥɨɦ, ɳɨ 

ɩɨɞɪɿɛɧɸєɬɶɫɹ. ȼ ɡɨɧɿ ɪɿɡɚɧɧɹ ɟɥɟɤɬɪɨɞɜɢɝɭɧ ɩɪɚɰɸє ɩɪɚɤɬɢɱɧɨ ɧɚ ɦɟɠɿ ɫɜɨʀɯ ɦɨɠɥɢɜɨɫɬɟɣ, 

ɚ ɜ ɨɤɪɟɦɢɯ ɜɢɩɚɞɤɚɯ ɦɚє ɦɿɫɰɟ ɩɟɪɟɧɚɜɚɧɬɚɠɟɧɧɹ, ɩɟɪɟɝɪɿɜ, ɡɚɤɥɢɧɸɜɚɧɧɹ ɿ ɬ.ɩ. ɐɟ 
ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɢɠɟɧɧɹ ɹɤɨɫɬɿ ɩɨɞɪɿɛɧɟɧɧɹ ɡɚ ɪɚɯɭɧɨɤ ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɪɿɡɚɧɧɹ, ɳɨ ɩɨɬɪɟɛɭє 
ɡɚɜɢɳɟɧɨɝɨ ɤɪɭɬɨɝɨ ɦɨɦɟɧɬɭ, ɡɦɟɧɲɟɧɧɹ ɪɟɫɭɪɫɭ ɪɨɛɨɬɢ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ, ɚ ɡɧɚɱɢɬɶ 

ɡɦɟɧɲɟɧɧɹ ɞɨɜɝɨɜɿɱɧɨɫɬɿ ɩɪɢɜɨɞɚ ɞɪɨɛɚɪɤɢ ɜ ɰɿɥɨɦɭ. 

ɉɢɬɚɧɧɹ ɜɢɪɿɲɭєɬɶɫɹ ɪɨɡɪɨɛɤɨɸ ɬɚ ɜɜɟɞɟɧɧɹɦ ɞɨ ɫɤɥɚɞɭ ɟɥɟɤɬɪɨɩɪɢɜɨɞɚ ɪɨɬɨɪɧɨʀ 
ɧɨɠɨɜɨʀ ɞɪɨɛɚɪɤɢ ɞɜɨɯɧɨɠɨɜɨʀ ɮɨɪɦɢ ɩɨɞɪɿɛɧɸɸɱɨɝɨ ɟɥɟɦɟɧɬɚ, ɳɨ ɜɫɬɚɧɨɜɥɸєɬɶɫɹ ɧɚ 
ɬɢɯɨɯɿɞɧɨɦɭ ɜɚɥɭ, ɩɪɢɱɨɦɭ ɨɞɢɧ ɧɿɠ ɨɩɢɫɭє ɦɟɧɲɢɣ ɞɿɚɦɟɬɪ. ɐɟ ɞɨɡɜɨɥɹє ɫɬɜɨɪɢɬɢ 

ɟɥɟɤɬɪɨɞɜɢɝɭɧɭ ɩɪɢɣɧɹɬɧɿ ɪɟɠɢɦɢ ɪɨɛɨɬɢ ɩɪɢ ɩɨɞɪɿɛɧɟɧɧɿ  ɦɟɪɡɥɨʀ ɝɥɢɧɢ, ɳɨ ɜ ɫɜɨɸ ɱɟɪɝɭ, 

ɡɚɛɟɡɩɟɱɭє ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɩɨɞɪɿɛɧɟɧɧɹ ɬɚ ɡɛɿɥɶɲɟɧɧɹ ɞɨɜɝɨɜɿɱɧɨɫɬɿ ɪɨɛɨɬɢ ɩɪɢɜɨɞɚ 
ɞɪɨɛɚɪɤɢ. 

Ɋɨɡɪɨɛɥɟɧɚ ɤɨɧɰɟɩɰɿɹ ɞɜɨɯɧɨɠɨɜɨɝɨ ɟɥɟɦɟɧɬɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɦɟɧɲɨɝɨ ɬɚ ɛɿɥɶɲɨɝɨ 

ɧɨɠɚ, ɹɤɿ ɪɨɡɦɿɳɟɧɿ ɧɚ ɜɚɥɭ ɿ ɫɬɹɝɭɸɬɶɫɹ ɦɿɠ ɫɨɛɨɸ ɡɚ ɞɨɩɨɦɨɝɨɸ ɛɨɥɬɿɜ. Ɉɫɤɿɥɶɤɢ 

ɱɚɫɬɨɬɧɢɣ ɩɟɪɟɬɜɨɪɸɜɚɱ – ɩɨɬɭɠɧɟ ɞɠɟɪɟɥɨ ɜɢɫɨɤɨɱɚɫɬɨɬɧɢɯ ɝɚɪɦɨɧɿɤ, ɬɨ ɞɥɹ ɩɿɞɤɥɸɱɟɧɧɹ 

ɞɜɢɝɭɧɿɜ ɩɨɬɪɿɛɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɟɤɪɚɧɨɜɚɧɢɣ ɤɚɛɟɥɶ ɦɿɧɿɦɚɥɶɧɨʀ ɞɨɜɠɢɧɢ. ɉɪɨɤɥɚɞɤɭ 

ɬɚɤɨɝɨ ɤɚɛɟɥɸ ɧɟɨɛɯɿɞɧɨ ɜɟɫɬɢ ɧɚ ɜɿɞɫɬɚɧɿ ɧɟ ɦɟɧɲɟ 100 ɦɦ ɜɿɞ ɿɧɲɢɯ ɤɚɛɟɥɿɜ. ɐɟ ɦɿɧɿɦɿɡɭє 
ɧɚɜɨɞɤɢ. əɤɳɨ ɩɨɬɪɿɛɧɨ ɩɟɪɟɬɧɭɬɢ ɤɚɛɟɥɿ, ɬɨ ɩɟɪɟɬɢɧ ɪɨɛɢɬɶɫɹ ɩɿɞ ɤɭɬɨɦ 90 ɝɪɚɞɭɫɿɜ. 

ɑɚɫɬɨɬɧɢɤɢ ɡɚɛɟɡɩɟɱɭɸɬɶ ɦɨɠɥɢɜɿɫɬɶ ɦ’ɹɤɨɝɨ ɡɚɩɭɫɤɭ ɞɜɢɝɭɧɚ ɿ ɪɟɝɭɥɸɜɚɧɧɹ ɱɚɫɬɨɬɢ 

ɨɛɟɪɬɿɜ, ɡɚɯɢɫɬ ɜɿɞ ɩɟɪɟɜɚɧɬɚɠɟɧɶ.  

ɉɿɞ ɱɚɫ ɜɡɚєɦɨɞɿʀ ɧɨɠɿɜ ɪɨɬɨɪɚ ɡ ɦɚɬɟɪɿɚɥɨɦ, ɳɨ ɩɨɞɪɿɛɧɸєɬɶɫɹ, ɜ ɡɨɧɿ ɪɿɡɚɧɧɹ 

ɡɛɿɥɶɲɭєɬɶɫɹ ɦɨɦɟɧɬ ɨɩɨɪɭ ɪɨɬɨɪɚ. ɐɟ ɞɭɠɟ ɜɚɠɥɢɜɨ ɩɪɢ ɩɨɞɪɿɛɧɟɧɧɿ ɤɭɫɤɿɜ, ɹɤɿ ɡɧɚɱɧɨ 
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ɪɿɡɧɹɬɶɫɹ ɡɚ ɪɨɡɦɿɪɚɦɢ. Ⱦɥɹ ɡɚɩɨɛɿɝɚɧɧɹ ɚɜɚɪɿɣɧɢɦ ɪɟɠɢɦɚɦ ɪɨɛɨɬɢ, ɚ ɫɚɦɟ, ɤɨɥɢ ɞɥɹ ɪɨɬɨɪɚ 
ɦɨɦɟɧɬ ɨɩɨɪɭ ɩɟɪɟɜɢɳɭє ɦɨɦɟɧɬ ɿɧɟɪɰɿʀ, ɫɬɚɥɨ ɧɟɨɛɯɿɞɧɿɫɬɸ ɜɢɤɨɪɢɫɬɚɧɧɹ ɱɚɫɬɨɬɧɢɤɚ, ɳɨ 

ɡɧɚɱɧɨ ɡɛɿɥɶɲɭє ɣɨɝɨ ɦɨɦɟɧɬ ɿɧɟɪɰɿʀ ɬɚ ɩɪɭɠɧɨʀ ɦɭɮɬɢ, ɹɤɚ ɡɚɜɞɹɤɢ ɩɪɭɠɧɨɫɬɿ ɟɥɟɦɟɧɬɿɜ, ɚ 
ɫɚɦɟ ɧɚɛɨɪɭ ɰɢɥɿɧɞɪɢɱɧɢɯ ɩɪɭɠɢɧ ɪɨɡɬɹɝɭ, ɞɨɡɜɨɥɹє ɟɥɟɤɬɪɨɞɜɢɝɭɧɭ ɧɚɛɪɚɬɢ ɬɭ ɧɟɨɛɯɿɞɧɭ ɿ 
ɞɨɫɬɚɬɧɸ ɤɿɥɶɤɿɫɬɶ ɨɛɟɪɬɿɜ ɬɚ ɭɧɟɦɨɠɥɢɜɥɸє ɩɟɪɟɜɢɳɟɧɧɹ ɤɪɢɬɢɱɧɨɝɨ ɡɧɚɱɟɧɧɹ ɦɨɦɟɧɬɭ 

ɨɩɨɪɭ ɞɥɹ ɞɜɢɝɭɧɚ. 
Ⱦɥɹ ɜɢɦɿɪɸɜɚɧɧɹ ɱɚɫɬɨɬɢ ɨɛɟɪɬɚɧɧɹ ɪɨɬɨɪɚ ɞɪɨɛɚɪɤɢ ɪɨɡɪɨɛɥɟɧɨ ɫɢɫɬɟɦɭ, ɳɨ 

ɫɤɥɚɞɚєɬɶɫɹ ɡ ɬɚɯɨɝɟɧɟɪɚɬɨɪɚ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ ɿ ɩɨɞɿɥɶɧɢɤɚ ɧɚɩɪɭɝɢ. Ⱦɥɹ ɜɢɦɿɪɸɜɚɧɧɹ 

ɫɬɪɭɦɭ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɜɢɤɨɪɢɫɬɚɧɚ ɫɯɟɦɚ ɧɚ ɨɫɧɨɜɿ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɬɪɭɦɭ (ɪɢɫ. 2). 

 

Ɋɢɫ. 2. ɉɪɢɧɰɢɩɨɜɚ ɟɥɟɤɪɢɱɧɚ ɫɯɟɦɚ ɞɥɹ ɡɚɦɿɪɭ ɫɬɪɭɦɭ ɧɚ ɟɥɟɤɬɪɨɞɜɢɝɭɧɿ 

Ɉɬɠɟ, ɜɩɥɢɜ ɧɟɪɿɜɧɨɦɿɪɧɨɫɬɿ ɩɨɞɚɱɿ ɩɨɞɪɿɛɧɸɜɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ ɜ ɪɨɬɨɪɧɨɦɭ 

ɧɨɠɨɜɨɦɭ ɝɥɢɧɨɪɨɡɩɭɲɭɜɚɱɿ ɧɚ ɪɨɛɨɬɭ ɩɪɢɜɨɞɚ ɪɨɬɨɪɚ ɤɨɦɩɟɧɫɭєɬɶɫɹ ɧɚɹɜɧɿɫɬɸ  

ɱɚɫɬɨɬɧɢɤɚ ɬɚ ɩɪɭɠɧɨʀ ɦɭɮɬɢ, ɳɨ ɞɨɡɜɨɥɹє ɡɚɛɟɡɩɟɱɢɬɢ ɩɪɢɣɧɹɬɧɿ ɪɟɠɢɦɢ ɪɨɛɨɬɢ 

ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɩɿɞ ɱɚɫ ɞɢɧɚɦɿɱɧɨɝɨ ɭɞɚɪɭ ɡɚ ɪɚɯɭɧɨɤ ɩɪɭɠɧɨɫɬɿ ɩɪɭɠɧɢɯ ɟɥɟɦɟɧɬɿɜ ɦɭɮɬɢ. 

ȼɜɟɞɟɧɧɹ ɞɨ ɫɤɥɚɞɭ ɩɪɢɜɨɞɚ ɱɚɫɬɨɬɧɢɤɚ ɿ ɝɥɢɧɨɪɨɡɩɭɲɭɜɚɱɚ ɞɜɨɯɧɨɠɨɜɢɯ ɟɥɟɦɟɧɬɿɜ 

ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɞɨɡɜɨɥɹє ɡɚɛɟɡɩɟɱɢɬɢ ɩɿɞɜɢɳɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ ʀʀ ɪɨɛɨɬɢ. 
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