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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); 
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2. ɋɤɜɨɡɧɵɟ ɩɪɨɛɨɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ; 
3. ɉɨɜɪɟɠɞɟɧɢɹ ɛɨɪɬɨɜ ɥɟɧɬɵ; 
4. ɉɨɜɪɟɠɞɟɧɢɹ ɨɛɤɥɚɞɨɤ; 
5. ɉɨɩɟɪɟɱɧɵɟ ɩɨɪɟɡɵ. 
ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɫɯɨɞ ɥɟɧɬɵ ɫ ɛɚɪɚɛɚɧɨɜ ɨɤɚɡɵɜɚɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɨɜɪɟɠɞɟɧɢɟ ɛɨɪɬɨɜ ɥɟɧɬɵ. ɇɚ ɪɢɫ. 1 ɢ ɪɢɫ. 2 ɩɨɤɚɡɚɧɵ 
ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɫɥɭɱɚɢ ɫɯɨɞɚ ɥɟɧɬɵ ɫ ɛɚɪɚɛɚɧɨɜ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ  

Ɍɚɤɠɟ ɜɵɹɜɥɟɧɵ ɢ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɩɪɢ ɪɚɛɨɬɟ 
ɤɨɧɜɟɣɟɪɚ (ɪɢɫ. 3 ɚ, ɛ). 

ɇɟɭɫɬɨɣɱɢɜɨɟ ɩɨɩɟɪɟɱɧɨɟ ɞɜɢɠɟɧɢɟ ɥɟɧɬɵ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɢ ɫɯɨɞ ɥɟɧɬɵ ɫ ɛɚɪɚɛɚɧɨɜ 
ɤɨɧɜɟɣɟɪɚ (ɪɢɫ. 2.4) ɫɩɨɫɨɛɫɬɜɭɟɬ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɢɡɧɨɫɭ ɟɟ ɛɨɪɬɨɜ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɨɧɜɟɣɟɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ɉɨɷɬɨɦɭ, ɧɟ ɦɟɧɟɟ ɜɚɠɧɚ 
ɩɪɨɛɥɟɦɚ ɡɚɲɬɵɛɨɜɤɢ ɪɚɦɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɬɚɤ ɤɚɤ ɛɨɥɶɲɢɧɫɬɜɨ ɤɨɧɜɟɣɟɪɨɜ ɢɡ-ɡɚ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɦɟɯɚɧɢɡɢɪɨɜɚɬɶ ɨɱɢɫɬɤɭ ɩɪɨɫɵɩɚɜɲɟɝɨɫɹ ɝɪɭɡɚ. 

 

 
Ɋɢɫ. 1 – ɋɯɨɞ ɥɟɧɬɵ ɫ ɩɪɢɜɨɞɧɨɝɨ ɮɭɬɟɪɨɜɚɧɧɨɝɨ (ɫɥɟɜɚ) ɢ ɧɚɬɹɠɧɨɝɨ (ɫɩɪɚɜɚ) 

ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɛɚɪɚɛɚɧɨɜ 
 

 
 

Ɋɢɫ. 2 – ɋɯɨɞ ɥɟɧɬɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɢ ɟɟ ɬɪɟɧɢɟ ɨ ɤɨɧɫɬɪɭɤɰɢɸ ɪɚɦɵ 
ɤɨɧɜɟɣɟɪɚ 
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ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɢɡɧɨɫ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɥɟɧɬɵ (ɪɢɫ 5 ɚ, ɛ, ɜ), ɜɫɥɟɞɫɬɜɢɟ ɤɨɬɨɪɨɝɨ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɯɭɞɲɚɸɬɫɹ ɟɟ ɩɪɨɱɧɨɫɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ, ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɟɧɬɵ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬɫɹ.  

 

ɚ)  ɛ)  
 

Ɋɢɫ. 3 – ɉɨɜɪɟɠɞɟɧɢɹ ɥɟɧɬɵ ɧɚ ɪɚɛɨɬɚɸɳɟɦ ɤɨɧɜɟɣɟɪɟ: ɚ) – ɦɟɫɬɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ 
ɥɟɧɬɵ; ɛ) – ɩɨɜɪɟɠɞɟɧɢɟ ɫɬɵɤɚ ɥɟɧɬɵ 

 

 
 

Ɋɢɫ. 4 – ɋɯɨɞ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɫ ɩɪɢɜɨɞɧɨɝɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɛɚɪɚɛɚɧɚ 
 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɢɡɧɨɫ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɥɟɧɬɵ (ɪɢɫ. 5 ɚ, ɛ, ɜ), ɜɫɥɟɞɫɬɜɢɟ ɤɨɬɨɪɨɝɨ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɯɭɞɲɚɸɬɫɹ ɟɟ ɩɪɨɱɧɨɫɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ, ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɟɧɬɵ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬɫɹ.  

ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɜɪɟɠɞɟɧɢɹ ɥɟɧɬɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɡɧɨɫɚ ɟɟ ɪɚɛɨɱɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨ-ɤɨɧɢɱɟɫɤɢɯ 
(ɜɵɩɭɤɥɵɯ) ɛɚɪɚɛɚɧɚɯ, ɬɚɤ ɤɚɤ ɜɨɡɧɢɤɚɸɬ ɩɨɜɵɲɟɧɧɵɟ ɧɚɬɹɠɟɧɢɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɟɟ ɱɚɫɬɢ, 
ɤɨɬɨɪɵɟ ɪɚɡɪɵɜɚɸɬ ɫɚɦɭ ɥɟɧɬɭ ɜɞɨɥɶ ɟɟ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɪɢɫ. 2.6 ɚ, ɛ).  

ɗɬɨɦɭ ɧɟɝɚɬɢɜɧɨɦɭ ɹɜɥɟɧɢɸ ɬɚɤɠɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɨɩɚɞɚɧɢɟ ɦɟɠɞɭ ɥɟɧɬɨɣ ɢ 
ɛɚɪɚɛɚɧɨɜ ɨɫɬɪɨɤɪɨɦɨɱɧɵɯ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɂɡɭɱɟɧɢɟ ɢ ɚɧɚɥɢɡ ɩɪɢɱɢɧ ɩɨɜɪɟɠɞɟɧɢɣ ɤɨɧɜɟɣɟɪɧɵɯ ɥɟɧɬ  ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜ 
ɫɪɟɞɧɟɦ 13% ɜɫɟɯ ɩɨɜɪɟɠɞɟɧɢɣ ɥɟɧɬ ɫɨɫɬɚɜɥɹɟɬ ɪɚɫɫɥɨɟɧɢɟ ɢɯ ɤɪɚёɜ ɩɪɢ ɬɪɟɧɢɢ ɥɟɧɬɵ ɨ 
ɫɬɨɣɤɢ ɪɚɦɵ ɤɨɧɜɟɣɟɪɚ. 
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ɚ)  

ɛ)  

ɜ)  
Ɋɢɫ. 5 – ɂɡɧɨɫ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɧɬɵ 

 

ɚ)  
 

ɛ)  
 

Ɋɢɫ. 6 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɵɜ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ 
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ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɬɟɪɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ  ɥɟɧɬ ɭɠɟ ɱɟɪɟɡ 10-12 ɦɟɫɹɰɟɜ. ȼɟɫɶɦɚ 
ɞɨɪɨɝɭɸ ɥɟɧɬɭ ɩɪɢɯɨɞɢɬɫɹ ɡɚɦɟɧɹɬɶ, ɡɚɱɚɫɬɭɸ ɢɦɟɹ ɜɩɨɥɧɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɭɸ ɟё 
ɝɪɭɡɨɧɟɫɭɳɭɸ ɱɚɫɬɶ. Ɍɪɟɧɢɟ ɥɟɧɬɵ ɨ ɛɨɤɨɜɵɟ ɫɬɨɣɤɢ ɤɨɧɜɟɣɟɪɚ ɢ ɜɵɡɜɚɧɧɵɣ ɷɬɢɦ ɢɡɧɨɫ ɟё 
ɤɪɚёɜ  ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɲɢɪɢɧɵ ɥɟɧɬɵ. ɂɡ-ɡɚ ɷɬɨɝɨ ɫɧɢɠɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɤɨɧɜɟɣɟɪɚ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɪɨɫɵɩɶ ɝɪɭɡɚ Д2Ж. 

ȼ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɚɯ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ 
ɢɥɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨ-ɤɨɧɢɱɟɫɤɢɟ (ɛɨɱɤɨɨɛɪɚɡɧɵɟ) ɩɪɢɜɨɞɧɵɟ ɢ ɧɚɬɹɠɧɵɟ ɛɚɪɚɛɚɧɵ. 
ɇɟɞɨɫɬɚɬɤɨɦ ɫɭɳɟɫɬɜɭɸɳɢɯ ɦɨɞɟɥɟɣ ɹɜɥɹɟɬɫɹ ɧɟɡɚɳɢɳɟɧɧɨɫɬɶ ɨɬ ɫɯɨɞɚ ɥɟɧɬɵ ɜ ɫɬɨɪɨɧɭ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɤɨɧɜɟɣɟɪɚ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɫɪɨɤ ɫɥɭɠɛɵ ɥɟɧɬɵ ɫɭɳɟɫɬɜɟɧɧɨ 
ɫɨɤɪɚɳɚɟɬɫɹ.  

Ɇ.ɉ. Ⱥɥɟɤɫɚɧɞɪɨɜ ɨɛɨɫɧɨɜɚɥ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜɵɩɭɤɥɵɯ ɛɚɪɚɛɚɧɨɜ 
Д1Ж. Ɉɤɚɡɚɥɨɫɶ, ɢɯ ɜɵɩɭɤɥɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɧɚɬɹɠɟɧɢɹ ɥɟɧɬɵ ɞɨ 40% ɜ 
ɫɪɚɜɧɢɬɟɥɶɧɨ ɭɡɤɨɣ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɥɟɧɬɵ ɤɨɧɜɟɣɟɪɚ.  

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɜɟɣɟɪɚ ɧɚ ɥɟɧɬɭ ɞɟɣɫɬɜɭɸɬ ɛɨɤɨɜɵɟ ɫɢɥɵ, ɜɵɡɵɜɚɟɦɵɟ 
ɫɥɟɞɭɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ: ɩɟɪɟɤɨɫɨɦ ɪɨɥɢɤɨɨɩɨɪ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɢ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɹɯ; ɨɬɤɥɨɧɟɧɢɟɦ ɪɚɦɵ ɨɬ ɨɫɢ ɤɨɧɜɟɣɟɪɚ; ɧɟɨɞɢɧɚɤɨɜɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɜɪɚɳɟɧɢɹ 
ɛɨɤɨɜɵɯ ɪɨɥɢɤɨɨɩɨɪ; ɧɟ ɩɪɹɦɨɥɢɧɟɣɧɨɫɬɶɸ ɥɟɧɬɵ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ; ɧɟ 
ɫɢɦɦɟɬɪɢɱɧɵɦ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɚɬɹɠɟɧɢɹ ɩɨ ɲɢɪɢɧɟ ɥɟɧɬɵ ɢ ɬ.ɩ. 

Ȼɨɥɶɲɢɟ ɧɚɞɟɠɞɵ ɜɨɡɥɚɝɚɥɢɫɶ ɧɚ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɜ ɩɹɬɢɞɟɫɹɬɵɯ ɝɨɞɚɯ ɩɪɨɲɥɨɝɨ 
ɫɬɨɥɟɬɢɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨ-ɤɨɧɢɱɟɫɤɢɟ ɩɪɢɜɨɞɧɵɟ ɢ ɧɚɬɹɠɧɵɟ ɛɚɪɚɛɚɧɵ. ɉɨɞɨɛɧɭɸ 
ɤɨɧɫɬɪɭɤɰɢɸ ɩɪɢɜɨɞɧɨɝɨ ɛɚɪɚɛɚɧɚ ɫɨ ɫɤɨɫɚɦɢ ɩɨ ɤɪɚɹɦ ɞɥɹ ɡɚɜɨɞɨɜ ɪɚɡɪɚɛɨɬɚɥ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɩɪɨɟɤɬɧɵɣ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɢɧɫɬɢɬɭɬ «ɋɨɸɡɩɪɨɦɦɟɯɚɧɢɡɚɰɢɹ» 
(Ɇɨɫɤɜɚ).  

ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɫɯɨɞɚ ɥɟɧɬɵ ɦɨɠɧɨ ɢɡɛɟɠɚɬɶ, ɟɫɥɢ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɨɞɧɵɟ ɢ 
ɧɚɬɹɠɧɵɟ ɛɚɪɚɛɚɧɵ ɛɨɱɤɨɨɛɪɚɡɧɵɦɢ ɫɨ ɫɬɪɟɥɨɣ ɜɵɩɭɤɥɨɫɬɢ L/200, ɧɨ ɧɟ ɦɟɧɟɟ 4 ɦɦ, ɝɞɟ L–
ɞɥɢɧɚ ɛɚɪɚɛɚɧɚ [1].  

Ʉɨɧɫɬɪɭɤɬɨɪɵ ɨɛɪɚɬɢɥɢ ɜɧɢɦɚɧɢɟ ɧɚ ɭɫɩɟɲɧɭɸ ɪɚɛɨɬɭ ɩɥɨɫɤɨɪɟɦɟɧɧɵɯ ɩɟɪɟɞɚɱ ɫ 
ɜɵɩɭɤɥɵɦɢ ɲɤɢɜɚɦɢ, ɭɜɟɪɟɧɧɨ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɰɟɧɬɪɚɥɶɧɵɣ ɯɨɞ ɪɟɦɧɹ. Ɉɠɢɞɚɥɨɫɶ, ɱɬɨ, 
ɩɪɢɞɚɜ ɛɚɪɚɛɚɧɚɦ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ ɚɧɚɥɨɝɢɱɧɭɸ ɮɨɪɦɭ, ɦɨɠɧɨ ɛɭɞɟɬ ɞɨɫɬɢɝɧɭɬɶ 
ɚɧɚɥɨɝɢɱɧɨɝɨ ɷɮɮɟɤɬɚ. Ɉɞɧɚɤɨ, ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɛɚɪɚɛɚɧɨɜ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ ɢ ɲɤɢɜɨɜ 
ɩɥɨɫɤɨɪɟɦɟɧɧɵɯ ɩɟɪɟɞɚɱ ɧɚɫɬɨɥɶɤɨ ɪɚɡɥɢɱɧɵ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɣ ɷɮɮɟɤɬ ɨɤɚɡɚɥɫɹ ɩɪɹɦɨ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ ɨɠɢɞɚɟɦɨɦɭ. 

ɇɚ ɫɚɦɨɦ ɞɟɥɟ, ɜɵɩɭɤɥɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɛɚɪɚɛɚɧɨɜ ɧɟ ɬɨɥɶɤɨ ɧɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ 
ɰɟɧɬɪɚɥɶɧɵɣ ɯɨɞ ɥɟɧɬɵ, ɚ, ɧɚɨɛɨɪɨɬ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɟё ɭɜɨɞɭ ɜ ɫɬɨɪɨɧɭ [3].  

 
ȼɕȼɈȾɕ 

 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɫɧɢɠɟɧɢɹ ɢɡɧɨɫɚ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ Д4Ж: 
1. ɇɚ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɚɯ ɫ ɲɢɪɢɧɨɣ ɥɟɧɬɵ ɛɨɥɟɟ 1,0 ɦ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɤɨɧɬɪɨɥɶ ɫɤɜɨɡɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɣ ɟɟ ɩɨɪɵɜ. 
2. ɂɡ-ɡɚ ɩɪɨɛɭɤɫɨɜɤɢ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɧɚ ɩɪɢɜɨɞɧɨɦ ɛɚɪɚɛɚɧɟ ɜ ɦɟɫɬɚɯ 

ɡɚɝɪɭɡɤɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɡɚɜɚɥɵ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɜɵɡɵɜɚɸɳɢɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɜɵɲɟɧɧɵɣ ɢɡɧɨɫ ɨɛɤɥɚɞɨɤ ɥɟɧɬɵ ɢ ɮɭɬɟɪɨɜɤɢ 
ɛɚɪɚɛɚɧɚ ɢ ɞɚɠɟ ɜɨɫɩɥɚɦɟɧɟɧɢɟ ɥɟɧɬɵ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɤɨɬɨɪɵɯ ɤɨɧɜɟɣɟɪ ɞɨɥɠɟɧ 
ɨɫɧɚɳɚɬɶɫɹ ɞɚɬɱɢɤɚɦɢ ɤɨɧɬɪɨɥɹ ɩɪɨɛɭɤɫɨɜɤɢ ɥɟɧɬɵ. 
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3. ɉɨɜɪɟɠɞɟɧɧɵɟ ɦɟɫɬɚ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɞɨɥɠɧɵ ɪɟɦɨɧɬɢɪɨɜɚɬɶɫɹ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫ ɡɚɦɟɧɨɣ ɩɨɜɪɟɠɞɟɧɧɵɯ ɭɱɚɫɬɤɨɜ) ɢɥɢ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɡɚɦɟɧɚ ɥɟɧɬɵ 
ɰɟɥɢɤɨɦ ɧɚ ɧɨɜɭɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɟɟ ɩɨɜɪɟɠɞɟɧɢɹ.  

4. ɋɬɵɤɢ ɤɨɧɜɟɣɟɪɧɵɯ ɥɟɧɬ ɞɨɥɠɧɵ ɛɵɬɶ ɝɥɚɞɤɢɦɢ. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɢɬɟɥɟɣ ɥɟɧɬɵ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

5. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɪɚɳɢɜɚɧɢɟ ɤɨɧɜɟɣɟɪɧɵɯ ɥɟɧɬ ɢ ɩɪɢɜɨɞɧɵɯ ɪɟɦɧɟɣ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɨɥɬɨɜ, ɫɤɨɛ ɢ ɬ.ɩ. ɋɪɚɳɢɜɚɧɢɟ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɦɟɬɨɞɨɦ ɜɭɥɤɚɧɢɡɚɰɢɢ 
ɢɥɢ ɫɲɢɜɤɨɣ ɫɵɪɨɦɹɬɧɵɦɢ ɪɟɦɟɲɤɚɦɢ. 

6. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɧɜɟɣɟɪɧɨɣ ɥɟɧɬɵ ɢ ɫ ɰɟɥɶɸ 
ɭɦɟɧɶɲɟɧɢɹ ɟɟ ɢɡɧɨɫɚ ɡɚɝɪɭɡɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɫɧɢɠɟɧɢɟ ɜɵɫɨɬɵ ɩɚɞɟɧɢɹ ɤɭɫɤɨɜ ɝɪɭɡɚ ɧɚ ɥɟɧɬɭ, ɫɨɨɛɳɟɧɢɟ ɝɪɭɡɨɜɨɦɭ ɩɨɬɨɤɭ ɩɪɢ ɡɚɝɪɭɡɤɟ 
ɫɤɨɪɨɫɬɢ, ɛɥɢɡɤɨɣ ɤ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɥɟɧɬɵ ɩɨ ɜɟɥɢɱɢɧɟ ɢ ɧɚɩɪɚɜɥɟɧɢɸ, ɰɟɧɬɪɢɪɨɜɚɧɧɭɸ 
ɩɨɞɚɱɭ ɝɪɭɡɚ ɧɚ ɥɟɧɬɭ, ɡɚɞɚɧɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɪɚɡɞɟɥɟɧɢɟ ɝɪɭɡɨɩɨɬɨɤɚ ɧɚ ɮɪɚɤɰɢɢ 
ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɨɞɫɵɩɤɢ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɪɟɠɢɦɚ ɢɫɬɟɱɟɧɢɹ 
ɝɪɭɡɨɩɨɬɨɤɚ, ɨɬɞɟɥɟɧɢɟ ɧɟɝɚɛɚɪɢɬɨɜ ɢ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ, ɭɦɟɧɶɲɟɧɢɟ 
ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ. 

7. ɇɚ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɚɯ ɞɥɢɧɨɣ ɛɨɥɟɟ 80 ɪɚɡɦɟɪɨɜ ɲɢɪɢɧɵ ɤɨɧɜɟɣɟɪɧɨɣ 
ɥɟɧɬɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɟɪɟɜɨɪɚɱɢɜɚɧɢɟ ɥɟɧɬɵ, ɢɫɤɥɸɱɚɸɳɟɟ ɡɚɝɪɹɡɧɟɧɢɟ 
ɪɨɥɢɤɨɨɩɨɪ ɧɚ ɯɨɥɨɫɬɨɣ ɜɟɬɜɢ. ɉɪɢ ɷɬɨɦ ɥɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɫɬɵɤɨɜɚɧɚ ɦɟɬɨɞɨɦ 
ɜɭɥɤɚɧɢɡɚɰɢɢ, ɚ ɧɚ ɭɱɚɫɬɤɟ ɩɟɪɟɜɨɪɚɱɢɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɦɟɯɚɧɢɡɦ ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɪɨɫɵɩɢ. 

 
ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
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ȾɈɋɅȱȾɀȿɇɇə ȼɂȾȱȼ ȱ ɉɊɂɑɂɇ ɉɈɒɄɈȾɀȿɇɖ ɋɌɊȱɑɄɂ ɍ ɉɊɈɐȿɋȱ 

ȿɄɋɉɅɍȺɌȺɐȱȲ ɋɌɊȱɑɄɈȼɂɏ ɄɈɇȼȿЄɊȱȼ 
 

ɇɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɜ ɜɢɪɨɛɧɢɱɢɯ ɭɦɨɜɚɯ ɜɢɞɿɜ ɿ ɩɪɢɱɢɧ ɩɨɲɤɨɞɠɟɧɶ 
ɬɪɚɧɫɩɨɪɬɟɪɧɢɯ ɫɬɪɿɱɨɤ ɤɨɧɜɟєɪɿɜ. ɋɮɨɪɦɭɥɶɨɜɚɧɨ ɜɢɦɨɝɢ, ɹɤɢɯ ɩɨɜɢɧɧɿ ɞɨɞɟɪɠɭɜɚɬɢɫɶ ɭ 
ɩɪɨɰɟɫɿ ɟɤɫɩɥɭɚɬɚɰɿʀ, ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɦɟɧɲɟɧɧɹ ɡɧɨɫɭ ɿ ɩɨɲɤɨɞɠɟɧɶ ɤɨɧɜɟєɪɧɨʀ ɫɬɪɿɱɤɢ.  

Кɥюɱɨɜɿ ɫɥɨɜɚ: ɫɬɪɿɱɤɨɜɢɣ ɤɨɧɜɟєɪ, ɩɪɢɜɨɞɧɢɣ ɛɚɪɚɛɚɧ, ɧɚɬɹɠɧɚ ɛɚɪɚɛɚɧ, 
ɰɟɧɬɪɭɜɚɧɧɹ ɫɬɪɿɱɤɢ. 
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RESEARCH OF KINDS AND REASONS OF DAMAGES OF RIBBON IN THE 
PROCESS OF EXPLOITATION OF BAND CONVEYERS 

 
The results of researches are presented in the productive terms of kinds and reasons of 

damages of conveyer ribbons of conveyers. Requirements that must be observed in the process of 
exploitation are set forth,  for providing of decline of wear and damages of conveyer ribbon.  

Keywords: ɫonveyor belt, driving drum, tensioning drum, centering tap. 
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ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ ɈɋɇɈȼɕ ɉɅȺɁɆȿɇɇɈȽɈ ɉɈȼȿɊɏɇɈɋɌɇɈȽɈ 
ɆɈȾɂɎɂɐɂɊɈȼȺɇɂə ɊȿɁɖȻɈɇȺɊȿɁɇɈȽɈ ɂɇɋɌɊɍɆȿɇɌȺ 

 
Ɋɚɡɪɚɛɨɬɚɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɩɥɚɡɦɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɬɢɩɨɜ ɪɟɡɶɛɨɧɚɪɟɡɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ – ɪɟɡɰɨɜ, ɦɟɬɱɢɤɨɜ, ɢ ɝɪɟɛɟɧɨɤ. 
ɉɨɤɚɡɚɧ ɯɚɪɚɤɬɟɪ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɬɟɩɥɚ ɜ ɡɨɧɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ, ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɬɟɩɥɨɜɵɯ ɩɨɥɟɣ ɧɚ ɩɪɢɦɟɪɟ ɪɟɡɶɛɨɧɚɪɟɡɧɨɣ ɝɪɟɛɟɧɤɢ. 

Кɥюɱɟɜыɟ ɫɥɨɜɚ: ɪɟɡɶɛɨɧɚɪɟɡɚɧɢɟ, ɩɥɚɡɦɚ, ɭɩɪɨɱɧɟɧɢɟ, ɢɧɫɬɪɭɦɟɧɬ 
 
Ɋɟɡɶɛɚ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɢɦɟɟɬ ɫɚɦɨɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɤɚɤ ɞɥɹ ɤɪɟɩɟɠɧɵɯ 

ɢɡɞɟɥɢɣ, ɬɚɤ ɢ ɞɥɹ ɦɟɯɚɧɢɡɦɨɜ, ɩɟɪɟɞɚɸɳɢɯ ɞɜɢɠɟɧɢɟ (ɯɨɞɨɜɵɟ ɜɢɧɬɵ ɢ ɝɚɣɤɢ). Ɋɟɡɶɛɚ 
ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɜɢɧɬɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɤ ɤɨɬɨɪɨɣ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ 
ɬɨɱɧɨɫɬɢ ɢ ɱɢɫɬɨɬɟ ɨɛɪɚɛɨɬɤɢ. Ɏɨɪɦɨɨɛɪɚɡɨɜɚɧɢɟ ɪɟɡɶɛɵ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɩɪɨɰɟɫɫɨɦ ɢ 
ɪɟɡɶɛɨɜɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɪɚɛɨɬɚɸɬ ɜ ɨɱɟɧɶ ɬɪɭɞɧɵɯ ɭɫɥɨɜɢɹɯ Д1-3]. 

ȼ ɪɚɛɨɬɟ Д4Ж ɭɫɬɚɧɨɜɥɟɧɵ ɮɚɤɬɨɪɵ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɢɟ ɧɢɡɤɭɸ ɫɬɨɣɤɨɫɬɶ 
ɪɟɡɶɛɨɧɚɪɟɡɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ: 

1) ɧɢɡɤɨɟ ɤɚɱɟɫɬɜɨ ɢɧɫɬɪɭɦɟɧɬɚ ɜɫɥɟɞɫɬɜɢɟ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɬɟɪɦɢɱɟɫɤɨɣ 
ɨɛɪɚɛɨɬɤɢ (ɡɚɧɢɠɟɧɧɚɹ ɬɜɟɪɞɨɫɬɶ, ɧɚɥɢɱɢɟ ɨɛɟɡɭɝɥɟɪɨɠɟɧɧɨɝɨ ɫɥɨɹ, ɨɬɤɥɨɧɟɧɢɟ ɨɬ 
ɬɟɯɧɨɥɨɝɢɢ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ); 

2) ɧɢɡɤɨɟ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɨɫɥɟ ɲɥɢɮɨɜɚɧɢɹ ɢ ɡɚɬɨɱɤɢ ɪɟɡɶɛɨɜɨɝɨ ɩɪɨɮɢɥɹ 
ɢɧɫɬɪɭɦɟɧɬɚ; 

3) ɡɚɜɵɲɟɧɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɪɚɡɦɟɪɚ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɪɟɡɶɛɭ, ɬɜɟɪɞɨɫɬɢ ɢ ɯɢɦɢɱɟɫɤɨɝɨ 
ɫɨɫɬɚɜɚ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ; 

4) ɨɬɫɭɬɫɬɜɢɟ ɡɚɬɵɥɨɜɚɧɢɹ ɩɨ ɩɪɨɮɢɥɸ ɪɟɠɭɳɢɯ ɡɭɛɶɟɜ ɦɟɬɱɢɤɚ; 
5) ɭɜɟɥɢɱɟɧɧɵɣ ɪɚɞɢɭɫ ɡɚɤɪɭɝɥɟɧɢɹ ɪɟɠɭɳɢɯ ɤɪɨɦɨɤ; 
6) ɧɢɡɤɨɟ ɤɚɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ ɢɧɫɬɪɭɦɟɧɬɚ. 
Ⱥɧɚɥɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɮɚɤɬɨɪɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ 1-ɝɨ, 2-ɝɨ ɢ 6-ɝɨ, ɩɨɤɚɡɵɜɚɟɬ 

ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɪɟɡɶɛɨɧɚɪɟɡɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɢɡ-ɡɚ ɫɥɨɠɧɨɣ ɩɪɨɮɢɥɶɧɨɣ 
ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɟ ɥɸɛɵɯ ɦɟɬɨɞɨɜ ɭɩɪɨɱɧɟɧɢɹ ɡɚɬɪɭɞɧɟɧɨ. ɂɡɜɟɫɬɧɨ 
ɩɪɢɦɟɧɟɧɢɟ ɞɪɨɛɟɫɬɪɭɣɧɨɣ ɨɛɪɚɛɨɬɤɢ Д4Ж ɢ ɧɚɧɟɫɟɧɢɟ ɩɨɤɪɵɬɢɣ ɧɚ ɪɟɡɶɛɨɨɛɪɚɡɭɸɳɢɣ 
ɢɧɫɬɪɭɦɟɧɬ Д5,6Ж. 


