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ɉȱȾȼɂɓȿɇɇə ɉɊȺɐȿɁȾȺɌɇɈɋɌȱ ɇȺɉɅȺȼɅȿɇɂɃ ɄɊȺɇɈȼɂɏ ɄɈɅȿɋ 

 
Ⱦɨɫɥɿɞɠɭɜɚɜɫɹ ɜɩɥɢɜ ɡɜɚɪɸɜɚɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ ɬɚ ɪɟɠɢɦɿɜ ɬɟɪɦɨɨɛɪɨɛɤɢ ɧɚ 

ɜɥɚɫɬɢɜɨɫɬɿ ɧɚɩɥɚɜɥɟɧɢɯ ɤɪɚɧɨɜɢɯ ɤɨɥɿɫ. ȼɫɬɚɧɨɜɥɟɧɿ ɩɚɪɚɦɟɬɪɢ ɩɨɩɟɪɟɞɧɶɨɝɨ ɩɿɞɿɝɪɿɜɭ 
ɜɢɪɨɛɿɜ, ɳɨ ɞɨɡɜɨɥɹɸɬɶ ɡɚɩɨɛɿɝɬɢ ɭɬɜɨɪɟɧɧɹ ɝɚɪɬɿɜɧɢɯ ɫɬɪɭɤɬɭɪ ɜ ɧɚɩɥɚɜɥɟɧɨɦɭ ɲɚɪɿ. 
Ɂɚɩɪɨɩɨɧɨɜɚɧɚ ɬɟɯɧɨɥɨɝɿɹ ɧɚɩɥɚɜɥɟɧɧɹ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɩɿɞɜɢɳɟɧɧɹ ɞɨɜɝɨɜɿɱɧɨɫɬɿ 
ɧɚɩɥɚɜɥɟɧɨɝɨ ɤɪɚɧɨɜɨɝɨ ɨɛɥɚɞɧɚɧɧɹ. 

Кɥюɱɨɜɿ ɫɥɨɜɚ: ɤɪɚɧɨɜɿ ɤɨɥɟɫɚ, ɩɨɩɟɪɟɞɧɿɣ ɩɿɞɿɝɪɿɜ, ɦɿɤɪɨɬɜɟɪɞɿɫɬɶ, ɟɥɟɤɬɪɨɞɭɝɨɜɟ 
ɧɚɩɥɚɜɥɟɧɧɹ, ɞɨɜɝɨɜɿɱɧɿɫɬɶ. 
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IMPROVE EFFICIENCY OF WELDED CRANE WHEELS 

 
We studied the influence of welding materials and heat treatments on the properties of the 

weld of crane wheels. The parameters of pre-heating products, to prevent the formation of 
hardening structures in the deposited layer. The technology of welding, providing increased 
durability of the weld of crane equipment. 
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ɉɈȼɕɒȿɇɂȿ ɇȺȾȿɀɇɈɋɌɂ ɊȿɁɖȻɈȼɕɏ ɋɈȿȾɂɇȿɇɂɃ 
ȼɂȻɊȺɐɂɈɇɇɈȽɈ ɈȻɈɊɍȾɈȼȺɇɂə ȾɅə ɉɊɈɂɁȼɈȾɋɌȼȺ ȻȿɌɈɇɇɕɏ 

ɂɁȾȿɅɂɃ 
 
ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɵ ɜɚɪɢɚɧɬɵ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜɢɛɪɨɦɚɲɢɧ. ɨɬɦɟɱɟɧɚ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɫɬɵɯ ɢ ɞɟɲɟɜɵɯ ɫɚɦɨɬɨɪɦɨɡɹɳɢɯɫɹ ɝɚɟɤ, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ 
ɤɨɬɨɪɵɯ ɨɫɧɨɜɚɧ ɧɚ ɭɜɟɥɢɱɟɧɢɢ ɪɚɞɢɚɥɶɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ ɦɨɦɟɧɬɚ ɬɪɟɧɢɹ ɩɪɢ ɫɨɟɞɢɧɟɧɢɢ 
ɝɚɣɤɢ ɫ ɛɨɥɬɨɦ. 

Кɥюɱɟɜыɟ ɫɥɨɜɚ: ɫɚɦɨɬɨɪɦɨɡɹɳɢɟɫɹ ɝɚɣɤɢ, ɠɟɫɬɤɨɫɬɶ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɞɟɬɚɥɟɣ, 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɦɨɦɟɧɬ ɬɪɟɧɢɹ, ɫɯɟɦɚ ɞɟɮɨɪɦɚɰɢɢ. 

 
ȼɢɛɪɨɦɚɲɢɧɵ ɧɚɲɥɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɬɟɯɧɨɥɨɝɢɹɯ ɫɬɪɨɢɬɟɥɶɧɨɝɨ, 

ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɢ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɚɤ ɤɚɤ ɩɨɡɜɨɥɹɸɬ ɪɟɚɥɢɡɨɜɚɬɶ 
ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɧɚɝɪɭɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɧɟɜɨɡɦɨɠɧɵ ɩɪɢ ɞɪɭɝɢɯ ɬɪɚɞɢɰɢɨɧɧɵɯ ɩɨɞɯɨɞɚɯ. 
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ȼ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɷɬɨ ɭɩɥɨɬɧɟɧɢɟ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɛɟɬɨɧɧɵɯ ɫɦɟɫɟɣ, 
ɜɢɛɪɨɧɚɝɪɭɠɟɧɢɟ ɫɜɚɣ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɬɟɯɧɨɥɨɝɢɹ ɩɪɟɩɨɥɨɝɚɟɬ ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɤɨɦɩɚɤɬɧɵɯ ɢ ɧɚɞɟɠɧɵɯ ɜɢɛɪɚɬɨɪɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ, ɩɨɥɢɱɚɫɬɨɬɧɵɯ) ɢ ɤɪɟɩɥɟɧɢɟ ɢɯ ɧɚ 
ɫɬɚɰɢɨɧɚɪɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɚɩɪɢɦɟɪ, ɧɚ ɜɢɛɪɨɫɬɨɥɚɯ (ɪɢɫ. 1) ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɛɟɬɨɧɧɵɯ 
ɫɦɟɫɟɣ ɜ ɮɨɪɦɚɯ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɎɗɆɨɜ Д1, 2Ж. 

Ɉɫɧɨɜɚ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɵɯ ɢɡɞɟɥɢɣ ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ ɭɩɥɨɬɧɟɧɢɹ, ɚ ɧɭɠɧɚɹ 
ɫɬɟɩɟɧɶ ɭɩɥɨɬɧɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɩɭɬёɦ ɜɢɛɪɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɫɭɳɟɫɬɜɟɧɧɨ 
ɫɧɢɠɚɟɬɫɹ ɜɹɡɤɨɫɬɶ ɪɚɫɬɜɨɪɚ, ɨɧ ɩɪɢɨɛɪɟɬɚɟɬ ɩɨɞɜɢɠɧɨɫɬɶ ɢ ɡɚɩɨɥɧɹɟɬ ɜɫɟ ɩɭɫɬɨɬɵ ɜ ɮɨɪɦɟ. 

Ⱦɥɹ ɜɫɟɯ ɜɢɞɨɜ ɢɡɞɟɥɢɣ ɪɚɡɪɚɛɨɬɚɧɚ ɢ ɩɪɨɜɟɪɟɧɚ ɧɚ ɩɪɚɤɬɢɤɟ ɬɟɯɧɨɥɨɝɢɹ ɫɨɡɞɚɧɢɹ 
ɜɢɛɪɚɰɢɣ. ȼɢɛɪɚɬɨɪɵ ɩɪɢɜɨɞɹɬɫɹ ɜ ɞɜɢɠɟɧɢɟ  ɨɬ ɜɵɫɨɤɨɨɛɨɪɨɬɧɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. 
Ɉɫɧɨɜɧɵɦɢ ɞɟɬɚɥɹɦɢ ɜɢɛɪɚɬɨɪɨɜ ɹɜɥɹɸɬɫɹ ɜɚɥɵ ɫ ɞɟɛɚɥɚɧɫɚɦɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ 
ɩɨɞɲɢɩɧɢɤɚɯ ɤɚɱɟɧɢɹ. ɉɟɪɟɞɚɱɚ ɨɬ ɞɜɢɝɚɬɟɥɹ ɤ ɜɚɥɚɦ ɦɨɠɟɬ ɛɵɬɶ ɡɭɛɱɚɬɨɣ ɢɥɢ ɪɟɦɟɧɧɨɣ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɲɭɦɚ ɷɥɟɦɟɧɬɵ ɡɭɛɱɚɬɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ ɜ  ɜɢɞɟ ɲɟɫɬɟɪɟɧ ɢɥɢ ɡɭɛɱɚɬɵɯ 
ɪɟɦɧɟɣ ɦɨɝɭɬ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ ɢɡ ɩɨɥɢɦɟɪɨɜ ɢɥɢ ɷɥɚɫɬɨɦɟɪɨɜ. Ʉɨɥɢɱɟɫɬɜɨ ɜɚɥɨɜ ɢ ɲɟɫɬɟɪɟɧ 
ɦɨɠɟɬ ɜɵɛɢɪɚɬɶɫɹ ɢɡ ɭɫɥɨɜɢɹ ɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɩɪɟɞɟɥёɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ Д1Ж. 

ȼ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɚɤɬɢɤɟ ɜɫɬɪɟɱɚɟɬɫɹ ɦɧɨɝɨ ɬɢɩɨɜ ɜɢɛɪɨɫɬɨɥɨɜ, ɨɬɥɢɱɚɸɳɢɯɫɹ 
ɩɚɪɚɦɟɬɪɚɦɢ ɤɨɥɟɛɚɧɢɣ. Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɬɢɯ ɜɢɛɪɚɬɨɪɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ, ɧɟɫɦɨɬɪɹ ɧɚ 
ɢɦɟɸɳɢɟɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɡɥɢɱɢɹ, ɜɫɟ ɨɧɢ ɢɦɟɸɬ ɨɞɧɢ ɢ ɬɟ ɠɟ ɫɥɚɛɵɟ ɦɟɫɬɚ Д3Ж. 

ȼɢɛɪɨɫɬɨɥɵ ɢɦɟɸɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ ɢɯ ɩɪɨɱɧɨɫɬɶ ɢ ɪɟɫɭɪɫ. 
 

              
ɚ)    ɛ) 

Ɋɢɫ. 1 - ȼɢɛɪɨɫɬɨɥ: ɚ) ɜɢɛɪɨɫɬɨɥ ɫ ɞɜɭɦɹ ɪɚɡɧɨɱɚɫɬɨɬɧɵɦɢ ɜɨɡɛɭɞɢɬɟɥɹɦɢ ɤɨɥɟɛɚɧɢɣ; 
ɛ) ɮɨɪɦɚ ɡɚɩɨɥɧɟɧɧɚɹ ɪɚɫɬɜɨɪɨɦ 

 
Ɉɞɢɧ ɢɡ ɷɬɢɯ ɧɟɞɨɫɬɚɬɤɨɜ ɛɵɥ ɨɬɦɟɱɟɧ ɜ ɪɚɛɨɬɚɯ Д4, 5Ж. Ɉɧ ɫɜɹɡɚɧ, ɫ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ 

ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɫɧɢɡɢɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɤɨɥɟɛɚɬɟɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɩɨɬɨɦɭ ɱɬɨ ɜ 
ɷɬɢɯ ɦɚɲɢɧɚɯ ɭɤɚɡɚɧɧɵɟ ɧɚɝɪɭɡɤɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ. Ɉɬɦɟɱɚɥɨɫɶ ɬɚɤɠɟ, ɱɬɨ 
ɫɚɦɵɦ ɫɥɚɛɵɦ ɦɟɫɬɨɦ ɜɢɛɪɨɦɚɲɢɧ ɹɜɥɹɸɬɫɹ ɩɨɞɲɢɩɧɢɤɨɜɵɟ ɭɡɥɵ. 

ɉɪɢɱɢɧɚ ɤɪɨɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɛɨɥɶɲɢɯ ɧɚɝɪɭɡɤɚɯ, ɩɪɢɜɹɡɚɧɧɵɯ ɤ ɬɟɯɧɨɥɨɝɢɢ. 
Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɷɬɢɯ ɧɚɝɪɭɡɨɤ ɜ ɡɨɧɟ ɤɨɧɬɚɤɬɚ ɜɧɟɲɧɢɯ ɤɨɥɟɰ ɩɨɞɲɢɩɧɢɤɨɜ ɫ ɩɨɫɚɞɨɱɧɵɦɢ 
ɦɟɫɬɚɦɢ ɩɨɞɭɲɟɤ ɤɪɚɣɧɟ ɧɟɪɚɜɧɨɦɟɪɧɨ. 

Ɍɚɤɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɜɹɡɚɧɨ ɫ ɩɨɜɵɲɟɧɧɨɣ ɠɟɫɬɤɨɫɬɶɸ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɞɟɬɚɥɟɣ. ȼ 
ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɭɩɪɭɝɢɟ ɤɨɧɬɚɤɬɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɟɬɚɥɟɣ ɩɨɞɲɢɩɧɢɤɨɜ. ȼ ɪɚɛɨɬɟ Д4Ж 
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ɨɬɦɟɱɚɥɨɫɶ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɜɚɪɢɚɧɬɨɦ ɭɥɭɱɲɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɧɬɚɤɬɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɜɜɟɞɟɧɢɟ ɜ ɡɨɧɭ ɤɨɧɬɚɤɬɚ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ, ɧɚɩɪɢɦɟɪ, ɜɬɭɥɤɢ, 
ɢɡɝɨɬɨɜɥɟɧɧɨɣ ɢɡ ɷɥɚɫɬɨɦɟɪɚ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɪɚɜɧɨɦɟɪɧɨɟ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. 

Ɋɟɲɟɧɢɟ ɪɹɞɚ ɬɟɯɧɢɱɟɫɤɢɯ ɜɨɩɪɨɫɨɜ, ɬɚɤɢɯ, ɤɚɤ ɪɚɡɦɟɪɵ ɢ ɦɚɬɟɪɢɚɥ ɭɩɪɭɝɢɯ 
ɩɪɨɤɥɚɞɨɤ, ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɩɨɥɢɭɪɟɬɚɧɨɜɵɯ 
ɷɥɚɫɬɨɦɟɪɨɜ Д6Ж. 

ȿɳɟ ɨɞɢɧ ɢɡ ɧɟɞɨɫɬɚɬɤɨɜ ɜɢɛɪɨɦɚɲɢɧ – ɷɬɨ ɧɟɧɚɞɟɠɧɨɫɬɶ ɪɟɡɶɛɨɜɵɯ ɤɪɟɩɥɟɧɢɣ. Ɉɧɚ 
ɨɛɴɹɫɧɹɟɬɫɹ ɢɦɟɧɧɨ ɜɢɛɪɚɰɢɨɧɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɫɩɨɫɨɛɫɬɜɭɸɳɟɣ ɫɚɦɨɨɬɤɪɭɱɢɜɚɧɢɸ ɝɚɟɤ. 

ɂɡɜɟɫɬɧɵ ɫɨɬɧɢ ɜɚɪɢɚɧɬɨɜ ɫɬɨɩɨɪɟɧɢɹ ɝɚɟɤ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɧɨɜɵɟ ɪɟɲɟɧɢɹ ɜɫɟ ɜɪɟɦɹ 
ɩɨɹɜɥɹɸɬɫɹ, ɱɬɨ ɝɨɜɨɪɢɬ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɧɚɞɟɠɧɨɝɨ, ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɢ ɷɤɨɧɨɦɢɱɧɨɝɨ ɜɚɪɢɚɧɬɚ 
ɫɬɨɩɨɪɟɧɢɹ. 

ɋɭɬɶ ɥɸɛɨɝɨ ɫɩɨɫɨɛɚ ɫɬɨɩɨɪɟɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɞɨɥɠɧɨ ɛɵɬɶ ɢɫɤɥɸɱɟɧɨ 
ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɟ ɨɬɜɢɧɱɢɜɚɧɢɟ ɝɚɟɤ (ɩɨɜɨɪɨɬ ɢɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɬɚ). 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɧɚ ɝɚɣɤɭ ɞɟɣɫɬɜɭɸɬ ɧɟɫɤɨɥɶɤɨ ɧɚɝɪɭɡɨɤ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɷɬɨ 
ɦɨɦɟɧɬ ɨɬɤɪɭɱɢɜɚɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ Ɇɞ. ɗɬɨɬ ɦɨɦɟɧɬ ɡɚɜɢɫɢɬ ɨɬ ɦɚɫɫɵ 
(ɦɨɦɟɧɬɚ ɢɧɟɪɰɢɢ) ɝɚɣɤɢ ɢ ɟё ɭɝɥɨɜɨɝɨ ɭɫɤɨɪɟɧɢɹ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɟɫɬɶ ɟɳɟ ɦɨɦɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɆɌ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ 
ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɆɌ. ȿɫɬɟɫɬɜɟɧɧɨ, ɱɬɨ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɧɟɪɚɜɟɧɫɬɜɨ  

 
Ɇɞ< ɆɌ                                                              (1) 

 
ȼɫɟ ɩɪɟɞɥɚɝɚɟɦɵɟ ɦɟɬɨɞɵ ɫɚɦɨɬɨɪɦɨɠɟɧɢɹ ɢɦɟɸɬ ɰɟɥɶɸ ɨɛɟɫɩɟɱɢɬɶ ɧɟɪɚɜɟɧɫɬɜɨ (1). 

ȼ ɜɵɪɚɠɟɧɢɢ (1) ɛɨɥɟɟ ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ ɜɟɥɢɱɢɧɨɣ ɹɜɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ Ɇɞ, ɡɚɜɢɫɹɳɟɟ ɨɬ 
ɱɚɫɬɨɬɧɨɦɚɫɫɨɜɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɚɲɢɧɵ ɢ ɝɚɣɤɢ. ȼɟɥɢɱɢɧɚ ɆɌ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɫɨɟɞɢɧɟɧɢɢ 
ɦɨɠɟɬ ɦɟɧɹɬɶɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 

ȿɫɥɢ ɬɚɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɧɟ ɡɚɬɹɧɭɬɨ ɢɥɢ ɡɚɬɹɠɤɚ ɩɨ ɤɚɤɨɣ-ɬɨ ɩɪɢɱɢɧɟ ɢɫɱɟɡɥɚ, ɬɨ 
ɨɬɫɭɬɫɬɜɭɟɬ ɨɫɟɜɚɹ ɫɢɥɚ, ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɝɚɣɤɟ, ɚ ɡɧɚɱɢɬ, ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ  ɢ ɦɨɦɟɧɬ 
ɬɪɟɧɢɹ; ɫɬɨɩɨɪɟɧɢɟ ɬɚɤɨɣ ɝɚɣɤɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ. 

ɉɨɱɟɦɭ ɠɟ ɡɚɬɹɠɤɚ ɝɚɟɤ, ɫɨ ɜɪɟɦɟɧɟɦ ɢɫɱɟɡɚɟɬ? ȿɫɬɶ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ. 
ɉɟɪɜɚɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɪɹɞɟ ɫɨɟɞɢɧɟɧɢɣ (ɧɚɩɪɢɦɟɪ, ɜ ɪɟɥɶɫɨɜɵɯ ɤɪɟɩɥɟɧɢɹɯ) 
ɜɨɡɦɨɠɧɚ ɩɥɚɫɬɢɱɟɫɤɚɹ ɞɟɮɨɪɦɚɰɢɹ ɛɨɥɬɨɜ. ɉɨɫɤɨɥɶɤɭ ɭɩɪɭɝɚɹ ɞɟɮɨɪɦɚɰɢɹ ɛɨɥɬɨɜ ɨɱɟɧɶ 
ɦɚɥɚ (ɨɧɚ ɫɨɫɬɚɜɥɹɟɬ ɞɟɫɹɬɵɟ ɞɨɥɢ ɦɢɥɥɢɦɟɬɪɚ), ɬɨ ɩɪɢ ɦɚɥɨɣ ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ, ɧɟ 
ɩɪɟɜɵɲɚɸɳɟɣ ɢɦɟɸɳɭɸɫɹ ɭɩɪɭɝɭɸ, ɩɨɫɥɟɞɧɹɹ ɢɫɱɟɡɚɟɬ, ɦɨɦɟɧɬ ɬɪɟɧɢɹ ɧɚ ɝɚɣɤɟ 
ɩɪɚɤɬɢɱɟɫɤɢ ɬɚɤ ɠɟ ɢɫɱɟɡɚɟɬ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɟɞɭɟɬ ɟё ɫɚɦɨɨɬɜɢɧɱɢɜɚɧɢɟ. 

Ɇɧɨɠɟɫɬɜɨ ɪɟɲɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɫɭɬɫɬɜɭɸɬ ɭɩɪɭɝɢɟ ɲɚɣɛɵ (ɥɢɛɨ ɭɩɪɭɝɢɟ 
ɷɥɟɦɟɧɬɵ ɞɪɭɝɨɝɨ ɧɚɡɧɚɱɟɧɢɹ) ɪɚɫɬɹɝɢɜɚɸɬ ɷɬɨɬ ɩɪɨɰɟɫɫ ɜɨ ɜɪɟɦɟɧɢ, ɩɨɫɤɨɥɶɤɭ ɜ ɷɬɨɦ 
ɜɚɪɢɚɧɬɟ ɭɩɪɭɝɚɹ ɞɟɮɨɪɦɚɰɢɹ ɢ ɷɧɟɪɝɢɹ ɭɩɪɭɝɨɣ ɲɚɣɛɵ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ. ɏɨɬɹ ɷɬɨ ɢ ɧɟ 
ɞɚɟɬ ɩɨɥɧɨɣ ɝɚɪɚɧɬɢɢ ɨɬ ɫɚɦɨɨɬɜɢɧɱɢɜɚɧɢɹ, ɧɨ ɧɚɞɟɠɧɨɫɬɶ ɩɨɞɨɛɧɨɝɨ ɤɪɟɩɥɟɧɢɹ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɂɫɩɵɬɚɧɢɹ ɩɨɞɨɛɧɵɯ ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨ ɦɟɬɨɞɭ ɘɧɤɟɪɚ 
ɩɨɞɬɜɟɪɠɞɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɷɬɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢ ɧɚɥɢɱɢɢ ɭɩɪɭɝɢɯ ɲɚɣɛ, ɧɨ 
ɧɟ ɝɚɪɚɧɬɢɪɭɸɬ ɩɨɥɧɨɝɨ ɨɬɫɭɬɫɬɜɢɹ ɫɚɦɨɨɬɜɢɧɱɢɜɚɧɢɹ. Ɍɚɤɨɣ ɪɟɡɭɥɶɬɚɬ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 
ɩɪɢɟɦɥɟɦ ɞɥɹ ɜɢɛɪɨɜɨɡɛɭɞɢɬɟɥɟɣ, ɞɥɹ ɪɟɥɶɫɨɜɵɯ ɤɪɟɩɥɟɧɢɣ ɢ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɦɚɲɢɧ 
ɩɨɜɵɲɟɧɧɨɣ ɨɩɚɫɧɨɫɬɢ Д7Ж. 

ȼɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ, ɟɫɬɶ ɥɢ ɬɚɤɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, 
ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɩɨɥɧɨɟ ɨɬɫɭɬɫɬɜɢɟ ɫɚɦɨɨɬɜɢɧɱɢɜɚɧɢɹ? Ɍɚɤɢɟ ɪɟɲɟɧɢɹ ɟɫɬɶ. ȼɫɟ 
ɨɧɢ ɨɫɧɨɜɚɧɵ ɧɚ ɬɨɦ, ɱɬɨ ɪɟɡɶɛɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɫɬɚɧɨɜɹɬɫɹ ɧɟɪɚɡɴɟɦɧɵɦɢ, ɞɪɭɝɢɦɢ 
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ɫɥɨɜɚɦɢ, ɟɫɥɢ ɜɢɛɪɚɬɨɪ ɫ ɬɚɤɢɦ ɤɪɟɩɥɟɧɢɟɦ ɧɭɠɧɨ ɩɟɪɟɫɬɚɜɢɬɶ ɧɚ ɧɨɜɵɣ ɫɬɨɥ (ɢɥɢ ɧɚ ɧɨɜɭɸ 
ɦɚɲɢɧɭ), ɬɨ ɫɬɚɪɨɟ ɤɪɟɩɥɟɧɢɟ ɧɭɠɧɨ ɭɧɢɱɬɨɠɢɬɶ, ɚ ɧɨɜɨɟ ɢɡɝɨɬɨɜɢɬɶ ɢ ɩɨɫɬɚɜɢɬɶ. 

Ɍɚɤɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ (ɫɜɚɪɤɚ, ɩɪɢɤɥɟɣɤɚ, ɲɩɥɢɧɬɨɜɚɧɢɧɢɟ ɢ ɬ.ɞ.) ɫɢɥɶɧɨ 
ɭɫɥɨɠɧɹɟɬ ɤɚɤ ɤɨɧɫɬɪɭɤɰɢɸ, ɬɚɤ ɢ ɬɟɯɧɨɥɨɝɢɸ ɪɟɚɥɢɡɚɰɢɢ. ɗɤɨɧɨɦɢɱɟɫɤɢ ɬɚɤɨɣ ɜɚɪɢɚɧɬ 
ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɨɡɚɬɪɚɬɧɵɦ ɢ ɧɟ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɩɪɢ ɦɚɫɫɨɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ, ɧɚɩɪɢɦɟɪ, 
ɧɚ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɟ Д8Ж. 

Ⱦɥɹ ɫɥɭɱɚɹ ɦɚɫɫɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɪɟɛɭɟɬɫɹ ɩɪɨɫɬɨɟ ɢ ɷɤɨɧɨɦɢɱɧɨɟ ɪɟɲɟɧɢɟ, 
ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɢɡɦɟɧɹɸɳɢɯɫɹ ɫɬɚɧɞɚɪɬɧɵɯ ɷɥɟɦɟɧɬɚɯ ɤɪɟɩɥɟɧɢɹ.  

ɉɪɢɟɦɥɟɦɵɦ ɜɚɪɢɚɧɬɨɦ ɦɨɠɟɬ ɛɵɬɶ ɜɚɪɢɚɧɬ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɝɚɣɤɨɣ ɢ ɛɨɥɬɨɦ, 
ɩɪɢɱɟɦ ɜ ɷɬɨɦ ɫɨɟɞɢɧɟɧɢɢ ɧɭɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɬɨɹɧɧɵɣ ɢ ɡɧɚɱɢɬɟɥɶɧɵɣ ɦɨɦɟɧɬ ɬɪɟɧɢɹ. 
ȼɵɲɟ ɨɬɦɟɱɚɥɨɫɶ, ɱɬɨ ɦɨɦɟɧɬ ɬɪɟɧɢɹ, ɤɨɬɨɪɵɣ ɜɨɡɧɢɤɚɟɬ ɨɬ ɧɚɥɢɱɢɹ ɨɫɟɜɨɣ ɫɢɥɵ ɦɟɠɞɭ 
ɝɚɣɤɨɣ ɢ ɷɥɟɦɟɧɬɨɦ ɤɪɟɩɥɟɧɢɹ, ɧɟ ɝɨɞɢɬɫɹ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ, ɩɨɫɤɨɥɶɤɭ ɧɟ ɨɛɥɚɞɚɟɬ 
ɫɬɚɛɢɥɶɧɨɫɬɶɸ. Ȼɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɬɚɤɨɣ ɜɚɪɢɚɧɬ ɫɨɡɞɚɧɢɹ ɦɨɦɟɧɬɚ 
ɬɪɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɦɟɠɞɭ ɛɨɥɬɨɦ ɢ ɝɚɣɤɨɣ ɫɨɡɞɚɟɬɫɹ ɧɚɬɹɝ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɪɚɛɨɱɟɝɨ 
ɭɱɚɫɬɤɚ ɪɟɡɶɛɵ (ɬɨ ɟɫɬɶ ɧɟ ɡɚɜɢɫɹɳɢɣ ɨɬ ɩɨɥɨɠɟɧɢɹ ɝɚɣɤɢ); ɩɪɢ ɷɬɨɦ ɨɫɟɜɨɟ ɩɨɞɠɚɬɢɟ ɝɚɣɤɢ 
ɧɟ ɬɪɟɛɭɟɬɫɹ. 

ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɪɚɞɢɚɥɶɧɵɣ ɧɚɬɹɝ. ɉɨɥɭɱɢɬɶ ɬɪɟɛɭɟɦɵɣ ɧɚɬɹɝ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ 
ɞɟɬɚɥɟɣ ɪɟɡɶɛɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ ɜɫɥɟɞɫɬɜɢɟ ɠɟɫɬɤɨɫɬɢ ɞɟɬɚɥɟɣ ɢ ɬɪɭɞɧɨɫɬɢ 
ɩɨɥɭɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɢ. 

Ɉɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɪɟɚɥɢɡɚɰɢɢ ɬɚɤɨɝɨ ɭɡɥɚ ɟɫɬɶ ɜɚɪɢɚɧɬ ɢɡɦɟɧɟɧɢɹ ɫɯɟɦɵ ɧɚɝɪɭɠɟɧɢɹ 
ɝɚɣɤɢ. ɋɬɚɧɞɚɪɬɧɚɹ ɝɚɣɤɚ ɩɪɢ ɧɚɥɢɱɢɢ ɪɚɞɢɚɥɶɧɨɝɨ ɧɚɬɹɝɚ ɞɨɥɠɧɚ ɪɚɫɬɹɝɢɜɚɬɶɫɹ, ɭɜɟɥɢɱɢɜɚɹ 
ɞɢɚɦɟɬɪ - ɷɬɨ ɨɱɟɧɶ ɠɟɫɬɤɢɣ ɜɚɪɢɚɧɬ ɧɚɝɪɭɠɟɧɢɹ. ɗɬɨɬ ɜɚɪɢɚɧɬ ɦɨɠɧɨ ɡɚɦɟɧɢɬɶ ɫɯɟɦɨɣ 
ɢɡɝɢɛɚ ɝɚɣɤɢ (ɛɨɥɟɟ ɩɨɞɚɬɥɢɜɨɣ). Ⱦɥɹ ɷɬɨɝɨ ɞɨɫɬɚɬɨɱɧɨ ɧɚ ɝɚɣɤɟ ɜɵɩɨɥɧɢɬɶ ɪɚɡɪɟɡ ɜ ɨɫɟɜɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɫɠɚɬɶ ɟё ɜ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɭɦɟɧɶɲɢɜ ɪɚɡɦɟɪ ɩɪɨɪɟɡɢ ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɟё ɞɢɚɦɟɬɪ. Ɍɚɤɚɹ ɝɚɣɤɚ ɩɪɢ ɫɨɟɞɢɧɟɧɢɢ ɫ ɛɨɥɬɨɦ ɩɪɟɨɞɨɥɟɜɚɟɬ ɦɨɦɟɧɬ 
ɬɪɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɣ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɪɚɞɢɚɥɶɧɨɝɨ ɧɚɬɹɝɚ. ȿɫɥɢ ɬɚɤɚɹ ɝɚɣɤɚ ɩɨɥɧɨɫɬɶɸ 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɛɨɥɬɟ, ɬɨ ɦɨɦɟɧɬ ɬɪɟɧɢɹ ɟё ɫɨɯɪɚɧɹɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ. 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɢɫɩɵɬɚɧɢɹ ɬɚɤɢɯ ɝɚɟɤ ɜ ɞɢɚɩɚɡɨɧɟ Ɇ22 – Ɇ64 ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɯ 
ɩɪɨɱɧɨɫɬɶ (ɪɚɡɪɭɲɚɸɳɚɹ ɧɚɝɪɭɡɤɚ) Ɋ* ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 60% ɨɬ ɩɪɨɱɧɨɫɬɢ ɧɟɪɚɡɪɟɡɚɧɧɨɣ 
ɝɚɣɤɢ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɷɬɨɣ ɩɪɨɱɧɨɫɬɢ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ 
ɪɟɫɭɪɫɚ. ȿɫɬɶ ɜɚɪɢɚɧɬɵ ɫɨɯɪɚɧɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɝɚɟɤ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɢɯ ɮɨɪɦɵ. Ɇɨɠɧɨ 
ɡɚɫɬɚɜɢɬɶ ɝɚɣɤɭ ɩɪɢ ɟё ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɧɚɝɪɭɠɟɧɢɢ ɧɟ ɪɚɫɬɹɝɢɜɚɬɶɫɹ, ɚ ɢɡɝɢɛɚɬɶɫɹ. ȿɫɥɢ 
ɪɚɡɪɟɡ ɧɚ ɝɚɣɤɟ ɧɟ ɜɵɩɨɥɧɹɬɶ, ɬɨ ɟё ɩɪɨɱɧɨɫɬɶ ɫɨɯɪɚɧɹɟɬɫɹ. ɀɟɫɬɤɨɫɬɶ ɝɚɣɤɢ, ɤɨɬɨɪɚɹ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɨɥɠɧɚ ɛɵɬɶ ɞɟɮɨɪɦɢɪɨɜɚɧɚ, ɭɦɟɧɶɲɚɟɬɫɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɝɚɣɤɨɣ ɢɫɯɨɞɧɨɣ, 
ɧɨ ɛɭɞɟɬ ɛɨɥɶɲɟ, ɱɟɦ ɭ ɪɚɡɪɟɡɚɧɧɨɣ ɝɚɣɤɢ, ɩɨɫɤɨɥɶɤɭ ɟё ɨɫɶ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢɡ 
ɨɤɪɭɠɧɨɫɬɢ ɩɪɟɜɪɚɬɢɬɫɹ ɜ ɡɚɦɤɧɭɬɭɸ ɤɪɢɜɭɸ ɩɭɬɟɦ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɝɚɣɤɢ ɜ 
ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

ȿɫɬɶ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɬɚɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ (ɪɢɫ. 2, 3, 4). ȼɫɟ ɨɧɢ ɩɪɢɦɟɧɢɦɵ ɤ 
ɫɬɚɧɞɚɪɬɧɵɦ ɝɚɣɤɚɦ. 

 
Ɋɢɫ. 2 - ȼɚɪɢɚɧɬ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɚɧɞɚɪɬɧɨɣ ɝɚɣɤɢ 
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Ɋɢɫ. 3 - ȼɚɪɢɚɧɬ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɚɧɞɚɪɬɧɨɣ ɝɚɣɤɢ 

 
 

            
 

Ɋɢɫ. 4. ȼɚɪɢɚɧɬ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɚɧɞɚɪɬɧɨɣ ɝɚɣɤɢ 
 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɟɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɦɨɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɦɟɧɢɬɶ ɫɯɟɦɭ 

ɧɚɝɪɭɠɟɧɢɹ (ɨɬ ɛɥɢɡɤɨɣ ɤ ɛɚɥɤɟ ɫ ɡɚɳɟɦɥɟɧɢɟɦ ɞɨ ɛɚɥɤɢ ɫ ɲɚɪɧɢɪɧɵɦɢ ɨɩɨɪɚɦɢ) (ɪɢɫ. 5). 
ȿɫɬɶ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɬɚɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ (ɪɢɫ. 2, 3, 4). ȼɫɟ ɨɧɢ ɩɪɢɦɟɧɢɦɵ ɤ 

ɫɬɚɧɞɚɪɬɧɵɦ ɝɚɣɤɚɦ. 
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɟɣ ɩɨɞɚɬɥɢɜɨɫɬɢ ɦɨɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɦɟɧɢɬɶ ɫɯɟɦɭ 

ɧɚɝɪɭɠɟɧɢɹ (ɨɬ ɛɥɢɡɤɨɣ ɤ ɛɚɥɤɟ ɫ ɡɚɳɟɦɥɟɧɢɟɦ ɞɨ ɛɚɥɤɢ ɫ ɲɚɪɧɢɪɧɵɦɢ ɨɩɨɪɚɦɢ) (ɪɢɫ. 5). 
 

 
Ɋɢɫ. 5 - ɂɡɦɟɧɟɧɧɚɹ ɫɯɟɦɚ ɧɚɝɪɭɠɟɧɢɹ ɝɚɣɤɢ 

 
ȿɳɟ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɩɨɜɵɲɟɧɢɹ ɩɨɞɚɬɥɢɜɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɧɚ 

ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɚɟɤ ɜɵɫɨɤɨɩɪɨɱɧɵɯ, ɧɨ ɧɢɡɤɨɦɨɞɭɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɜɵɫɨɤɨɩɪɨɱɧɵɣ ɱɭɝɭɧ ɫ ɲɚɪɨɜɢɞɧɵɦ 
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ɝɪɚɮɢɬɨɦ, ȿɱ=110 Ƚɉɚ, ɠɟɫɬɤɨɫɬɶ ɤɨɬɨɪɨɝɨ ɜ 2 ɪɚɡɚ ɦɟɧɶɲɟ (ɚ ɞɟɮɨɪɦɚɰɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ 
2 ɪɚɡɚ ɛɨɥɶɲɟ) ɱɟɦ ɭ ɫɬɚɥɢ ȿɫ=220 Ƚɉɚ. ɉɨɱɬɢ ɜɫɟ ɦɚɪɤɢ ɷɬɢɯ ɱɭɝɭɧɨɜ ɧɟ ɭɫɬɭɩɚɸɬ ɩɨ 
ɩɪɨɱɧɨɫɬɢ ɫɬɚɥɢ. Ɇɨɠɧɨ ɧɚɣɬɢ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɜ ɤɥɚɫɫɟ ɩɨɥɢɦɟɪɨɜ. ɋɪɟɞɢ 
ɩɨɥɢɦɟɪɨɜ ɢɦɟɸɬɫɹ ɢɡɭɱɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɬɢɩɚ ɩɨɥɢɚɦɢɞɨɜ, ɧɚɩɪɢɦɟɪ, ɉȺ6; ɉȺ610, 
ɤɨɬɨɪɵɟ ɩɪɢ ɚɪɦɢɪɨɜɚɧɢɢ ɢɯ 30÷40 % ɫɬɟɤɥɨɪɨɜɢɧɝɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɪɨɱɧɨɫɬɶ ɧɚ ɢɡɝɢɛ 
σɩ=200÷240 Ɇɉɚ ɩɪɢ ȿ=10 Ƚɉɚ, ɬɨ ɟɫɬɶ ɩɪɢ ɠɟɫɬɤɨɫɬɢ ɜ 20 ɪɚɡ ɦɟɧɶɲɟɣ, ɱɟɦ ɭ ɫɬɚɥɢ. 

ɇɟɞɨɫɬɚɬɨɤ ɩɪɨɱɧɨɫɬɢ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɥɭɱɲɢɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɚɝɪɭɡɨɤ ɦɟɠɞɭ 
ɜɢɬɤɚɦɢ ɪɟɡɶɛɵ ɢ ɛɨɥɶɲɟɣ ɜɵɫɨɬɨɣ ɝɚɣɤɢ. 

ɇɚ ɪɢɫɭɧɤɚɯ ɩɨɤɚɡɚɧɵ ɜɚɪɢɚɧɬɵ ɧɚɝɪɭɠɟɧɢɹ ɝɚɟɤ (ɡɚɝɨɬɨɜɤɢ ɷɬɢɯ ɝɚɟɤ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɫɨɛɨɣ ɫɬɚɧɞɚɪɬɧɵɟ ɢɡɞɟɥɢɹ). 

 
ȼɕȼɈȾɕ 

 
ɉɪɟɞɥɨɠɟɧɵ ɩɪɨɫɬɵɟ ɫɯɟɦɵ ɫɚɦɨɬɨɪɦɨɡɹɳɢɯɫɹ ɝɚɟɤ ɞɥɹ ɧɚɞɟɠɧɨɝɨ ɤɪɟɩɥɟɧɢɹ 

ɜɢɛɪɚɬɨɪɨɜ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧɚɯ. ɂɫɩɨɥɶɡɨɜɚɧ ɩɪɢɧɰɢɩ ɫɨɡɞɚɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ 
ɦɨɦɟɧɬɚ ɬɪɟɧɢɹ ɦɟɠɞɭ ɛɨɥɬɨɦ ɢ ɝɚɣɤɨɣ ɧɟ ɡɚɜɢɫɢɦɨ ɨɬ ɨɫɟɜɨɝɨ ɩɨɞɠɚɬɢɹ ɫɨɟɞɢɧɹɟɦɵɯ 
ɞɟɬɚɥɟɣ. 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
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Ȼɨɱɚɪɨɜɚ Ɉ.Ⱥ.  
 

ɉȱȾȼɂɓȿɇɇə ɇȺȾȱɃɇɈɋɌȱ ɊȱɁɖȻɈȼɂɏ Ɂ'ЄȾɇȺɇɖ ȼȱȻɊȺɐȱɃɇɈȽɈ 
ɍɋɌȺɌɄɍȼȺɇɇə ȾɅə ȼɂɊɈȻɇɂɐɌȼȺ ȻȿɌɈɇɇɂɏ ȼɂɊɈȻȱȼ 

 
ɍ ɫɬɚɬɬɿ ɪɨɡɝɥɹɧɭɬɨ ɜɚɪɿɚɧɬɢ ɪɿɡɶɛɨɜɢɯ ɡ'єɞɧɚɧɶ ɜɿɛɪɨɦɚɲɢɧ. ȼɿɞɡɧɚɱɟɧɨ 

ɦɨɠɥɢɜɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɨɫɬɢɯ ɿ ɞɟɲɟɜɢɯ ɫɚɦɨɬɨɪɦɨɡɹɳɿɯ ɝɚɣɨɤ, ɩɪɢɧɰɢɩ ɞɿʀ ɹɤɢɯ 
ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɡɛɿɥɶɲɟɧɧɿ ɪɚɞɿɚɥɶɧɢɯ ɞɟɮɨɪɦɚɰɿɣ ɿ ɦɨɦɟɧɬɭ ɬɟɪɬɹ ɩɪɢ ɡ'єɞɧɚɧɧɿ ɝɚɣɤɢ ɡ 
ɛɨɥɬɨɦ. 

Кɥюɱɨɜɿ ɫɥɨɜɚ: ɫɚɦɨɬɨɪɦɨɡɹɳɿ ɝɚɣɤɢ, ɠɨɪɫɬɤɿɫɬɶ ɤɨɧɬɚɤɬɭɸɱɢɯ ɞɟɬɚɥɟɣ, ɪɨɡɩɨɞɿɥ 
ɤɨɧɬɚɤɬɧɢɯ ɧɚɩɪɭɠɟɧɶ, ɦɨɦɟɧɬ ɬɟɪɬɹ, ɫɯɟɦɚ ɞɟɮɨɪɦɚɰɿʀ. 

 
Bocharova. E.A. 

 
 IMPROVING THE RELIABILITY OF THREADED CONNECTIONS OF 

VIBRATION EQUIPMENT FOR PRODUCTION OF CONCRETE PRODUCTS 
 
The variants of threaded connections vibrators. Marked by the possibility of the use of 

simple and low-cost, self-locking nuts, the principle of action-tions are based on the increase of 
radial strain and friction torque when connecting nuts and bolts. 

Keywords: self-locking nut, stiffness, wetted parts, distribution of contact stresses, friction 
torque, and deformation pattern. 

 
Ɋɟɰɟɧɡɟɧɬ: ɞ.ɬ.ɧ., ɩɪɨɮ. ȼ.Ƚ. Ⱥɪɬɸɯ 
ɋɬɚɬɶɹ ɩɨɫɬɭɩɢɥɚ 17.06.2016. 
 
ɍȾɄ 621.86 

ɋɭɝɥɨɛɨɜ ȼ.ȼ., Ƚɪɢɧɶɤɨ ɉ.Ⱥ. 
 

ɂɋɋɅȿȾɈȼȺɇɂȿ ȼɂȾɈȼ ɂ ɉɊɂɑɂɇ ɉɈȼɊȿɀȾȿɇɂɃ ɅȿɇɌɕ ȼ 
ɉɊɈɐȿɋɋȿ ɗɄɋɉɅɍȺɌȺɐɂɂ ɅȿɇɌɈɑɇɕɏ ɄɈɇȼȿɃȿɊɈȼ 

 
ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɜɢɞɨɜ ɢ 

ɩɪɢɱɢɧ ɩɨɜɪɟɠɞɟɧɢɣ ɬɪɚɧɫɩɨɪɬɟɪɧɵɯ ɥɟɧɬ ɤɨɧɜɟɣɟɪɨɜ. ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ, 
ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ,  ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɧɢɠɟɧɢɹ ɢɡɧɨɫɚ 
ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ. 

Кɥюɱɟɜыɟ ɫɥɨɜɚ: ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ, ɩɪɢɜɨɞɧɨɣ ɛɚɪɚɛɚɧ, ɧɚɬɹɠɧɨɣ ɛɚɪɚɛɚɧ, 
ɰɟɧɬɪɢɪɨɜɚɧɢɟ ɥɟɧɬɵ. 

 
Ɉɞɧɨɣ ɢɡ ɩɪɨɛɥɟɦ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ ɹɜɥɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 

ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɚɧɫɩɨɪɬɟɪɧɨɣ ɥɟɧɬɵ. ɗɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɢɜɨɞɢɬ ɤ ɧɟɩɥɚɧɨɜɵɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɫɬɨɹɦ, ɱɬɨ ɬɪɟɛɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɪɟɦɨɧɬ ɥɟɧɬɵ, ɢ ɜ 
ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ. 
ɉɨɷɬɨɦɭ, ɪɚɛɨɬɚ ɧɚɞ ɩɨɜɵɲɟɧɢɟɦ ɫɪɨɤɚ ɫɥɭɠɛɵ ɝɥɚɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɤɨɧɜɟɣɟɪɚ – ɥɟɧɬɵ 
ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɨɣ ɜ ɨɛɥɚɫɬɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɤɨɧɜɟɣɟɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɜɪɟɠɞɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɟɪɧɨɣ ɥɟɧɬɵ: 

1. ɉɪɨɞɨɥɶɧɵɟ ɩɨɪɟɡɵ ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɵ (ɤɚɤ ɫɤɜɨɡɧɵɟ, ɬɚɤ ɢ ɧɟɫɤɜɨɡɧɵɟ); 


