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ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈȿ ɈɉɊȿȾȿɅȿɇɂȿ ȽɅɍȻɂɇɕ ɉɈȽɊɍɀȿɇɂə ɇȺȽɊȿ-
Ɍɕɏ ɄȺɆȿɇɂɋɌɕɏ ɑȺɋɌɂɐ ȼ ɅȿȾəɇɈɃ ɋɅɈɃ  

ȽɈɊɇɈɃ ȾɈɊɈȽɂ ɄɕɊȽɕɁɋɌȺɇȺ 
 

ɀ.ɀ.Ɍɭɪɝɭɦɛɚɟɜ, ɀ.Ɍ.Ƚɚɩɚɪɨɜɚ  
Ʉɵɪɝɵɡɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɂ.Ɋɚɡɡɚɤɨɜɚ, ɝ.Ȼɢɲɤɟɤ, Ʉɵɪɝɵɡɫɬɚɧ 

 
Аɧɧɨɬɚɰиɹ. ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɛɨɪɶɛɟ ɫ ɝɨɥɨɥɟɞɢɰɟɣ ɧɚ ɝɨɪɧɨɣ ɞɨɪɨɝɟ ɡɚ ɫɱɟɬ 

ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɥɟɠɚɳɟɝɨ ɫɰɟɩɥɟɧɢɹ ɝɨɪɧɨɣ ɞɨɪɨɝɢ ɫ ɤɨɥɟɫɚɦɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɛɪɚɡɨɜɚɬɶ ɧɚ ɥɟɞɹɧɨɦ ɫɥɨɟ ɝɨɪ-
ɧɨɣ ɞɨɪɨɝɢ ɤɚɦɟɧɢɫɬɭɸ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɩɭɬɟɦ ɪɚɫɫɵɩɤɢ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ (ɳɟ-
ɛɟɧɶ, ɩɟɫɨɤ, ɝɪɚɜɢɣ) ɜ ɧɚɝɪɟɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɤɨɬɨɪɵɟ ɩɨɝɪɭɠɚɸɬɫɹ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ. ȼ 
ɪɚɛɨɬɟ ɨɩɢɫɚɧɵ ɭɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ. ɉɨɥɭɱɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɪɚɫɫɵɩɚɟɦɵɯ 
ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɮɪɚɤɰɢɣ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ. Ɉɩɪɟɞɟɥɟɧɵ ɪɚɰɢɨ-
ɧɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ. 

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɤɚɦɟɧɢɫɬɵɟ ɱɚɫɬɢɰɵ, ɥɟɞɹɧɨɣ ɫɥɨɣ, ɲɟɪɨɯɨɜɚɬɨɫɬɶ, ɬɟɦɩɟ-

ɪɚɬɭɪɚ ɧɚɝɪɟɜɚ, ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ.  
 
ȼɜɟɞɟɧɢɟ 
ȼ Ʉɵɪɝɵɡɫɬɚɧɟ ɪɚɫɩɨɥɨɠɟɧɵ ɫɚɦɵɟ ɜɵɫɨ-

ɤɨɝɨɪɧɵɟ ɩɟɪɟɜɚɥɶɧɵɟ ɭɱɚɫɬɤɢ ɞɨɪɨɝ ɦɢɪɚ. 
Ƚɨɪɧɵɟ ɞɨɪɨɝɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɤɪɭɬɵɦɢ 
ɩɨɞɴɟɦɚɦɢ ɢ ɫɩɭɫɤɚɦɢ, ɦɚɥɵɦɢ ɪɚɞɢɭɫɚɦɢ   
ɩɨɜɨɪɨɬɨɜ ɜ ɩɥɚɧɟ. Ȼɨɥɟɟ ɞɜɚɞɰɚɬɢ  ɩɟɪɟɜɚ-
ɥɨɜ ɧɚɯɨɞɹɬɫɹ ɧɚ ɜɵɫɨɬɟ ɫɜɵɲɟ 3000 ɦ ɧɚɞ 
ɭɪɨɜɧɟɦ ɦɨɪɹ. ɇɚ ɩɟɪɟɜɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɞɨ-
ɪɨɝɢ ɫɧɟɠɧɵɟ ɩɨɤɪɨɜɵ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɫ 
ɫɟɧɬɹɛɪɹ ɦɟɫɹɰɚ ɩɨ ɦɚɣ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɜɵɫɨ-
ɤɨɝɨɪɧɵɯ ɭɱɚɫɬɤɚɯ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɨɫɬɚɟɬɫɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɤɪɭɝɥɵɣ ɝɨɞ Д1Ж. Ⱥɧɚɥɢɡ ɞɢɧɚɦɢɤɢ 
ɚɜɚɪɢɣɧɨɫɬɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɪɨɫɬɟ ɞɨɪɨɠ-
ɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ ɧɚ ɝɨɪɧɵɯ 
ɭɱɚɫɬɤɚɯ ɞɨɪɨɝ, ɨɫɨɛɟɧɧɨ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ Д2Ж. 
ȼ ɫɬɪɚɧɚɯ ɋɇȽ ɢ ɡɚ ɪɭɛɟɠɨɦ ɞɥɹ ɛɨɪɶɛɵ ɫ 
ɝɨɥɨɥɟɞɢɰɟɣ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɛɪɚɫɵɜɚɸɳɢɟ 
ɦɚɲɢɧɵ, ɪɟɚɥɢɡɭɸɳɢɟ ɫɩɨɫɨɛ ɪɚɫɫɵɩɤɢ ɯɨ-
ɥɨɞɧɵɯ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ (ɫɵɩɭɱɢɯ ɦɚɬɟ-
ɪɢɚɥɨɜ ɫ ɡɺɪɧɚɦɢ ɪɚɡɦɟɪɨɦ ɨɬ 5 ɦɦ ɞɨ 15 
ɦɦ) ɧɚ ɥɟɞɹɧɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝ Д3, 4Ж. Ɉɞ-
ɧɚɤɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɫɫɵɩɤɢ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ ɧɚ ɩɟɪɟɜɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɝɨɪɧɨɣ ɞɨɪɨ-

ɝɢ, ɢɦɟɸɳɢɯ ɤɪɭɬɵɟ ɩɨɞɴɟɦɵ ɢ ɫɩɭɫɤɢ, ɫɧɢ-
ɠɚɟɬɫɹ ɜ ɫɜɹɡɢ ɫ ɜɨɡɪɚɫɬɚɧɢɟɦ ɹɜɥɟɧɢɹ ɨɬ-
ɫɤɨɤɚ ɢ ɩɪɨɤɚɬɵɜɚɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɩɨ 
ɥɟɞɹɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝɢ ɜɧɢɡ.   ɇɚɥɢɱɢɟ 
ɭɤɥɨɧɨɜ ɝɨɪɧɨɣ ɞɨɪɨɝɢ ɭɦɟɧɶɲɚɟɬ ɫɬɟɩɟɧɶ 
ɫɰɟɩɥɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɫ ɥɟɞɹɧɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɶɸ. Ɍɚɤɨɟ ɹɜɥɟɧɢɟ ɧɚ ɝɨɪɧɨɣ ɞɨɪɨɝɟ 
ɬɪɟɛɭɟɬ ɱɚɫɬɨɣ ɪɚɫɫɵɩɤɢ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ, 
ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɬɨɢɦɨɫɬɶ ɡɢɦɧɟɝɨ ɫɨɞɟɪɠɚ-
ɧɢɹ ɞɨɪɨɝ Д5, 6Ж.  

ȼ ɪɚɛɨɬɟ ɢɡɥɚɝɚɟɬɫɹ ɩɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯ-
ɧɨɥɨɝɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɧɚ ɥɟ-
ɞɹɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɨɪɧɨɣ ɞɨɪɨɝɢ, ɫɭɬɶ ɤɨɬɨ-
ɪɨɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɫɫɵɩɤɟ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫ-
ɬɢɰ ɜ ɧɚɝɪɟɬɨɦ (ɝɨɪɹɱɟɦ) ɫɨɫɬɨɹɧɢɢ ɧɚ ɥɟɞɹ-
ɧɨɣ ɫɥɨɣ, ɤɨɬɨɪɵɟ ɩɨɝɪɭɠɚɸɬɫɹ ɜ ɥɟɞ, ɡɚɦɨ-
ɪɚɠɢɜɚɸɬɫɹ ɢ  ɨɛɪɚɡɭɸɬ ɤɚɦɟɧɢɫɬɭɸ ɲɟɪɨɯɨ-
ɜɚɬɨɫɬɶ Д7Ж. Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧ ɩɨɝɪɭɠɟɧɢɹ 
ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ ɝɨɪɧɨɣ 
ɞɨɪɨɝɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɪɚɡɦɟ-
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ɪɚɯ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 
ɡɚɞɚɱɟɣ.  

ɍɫɥɨɜɢɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ  

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨ-
ɜɨɞɢɥɢɫɶ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɜ ɧɚɬɭɪɧɵɯ ɭɫɥɨɜɢ-
ɹɯ ɝɨɪɧɨɣ ɞɨɪɨɝɢ Ʉɵɪɝɵɡɫɬɚɧɚ ɧɚ ɜɵɫɨɬɟ 3150 
ɦɟɬɪɨɜ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ (ɧɚ ɩɟɪɟɜɚɥɟ Ⱥɥɚ-
ɛɟɥ ɞɨɪɨɝɢ Ȼɢɲɤɟɤ-Ɉɲ). ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɹɜɥɹɥɨɫɶ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɰɢɨɧɚɥɶɧɨɣ ɬɟɦɩɟ-
ɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ, ɩɪɢ ɤɨɬɨ-
ɪɨɣ ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɧɚɝɪɟɬɵɯ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɦ ɫɥɨɟ ɫɨɫɬɚɜɥɹɥɚ ɩɪɢɦɟɪɧɨ 
ɩɨɥɨɜɢɧɭ ɢɯ ɞɢɚɦɟɬɪɚ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɥɟɞɹɧɨɝɨ ɫɥɨɹ –17 

0ɋ (ɦɢɧɭɫ 17). Ɍɨɥɳɢɧɚ 
ɥɟɞɹɧɨɝɨ ɫɥɨɹ ɫɨɫɬɚɜɥɹɥɚ 20–35 ɦɦ.  

Ʉɚɦɟɧɢɫɬɵɟ ɱɚɫɬɢɰɵ ɛɵɥɢ ɢɡɴɹɬɵ ɫ ɤɚɪɶ-
ɟɪɨɜ ɜɞɨɥɶ ɞɨɪɨɝɢ Ȼɢɲɤɟɤ–Ɉɲ, ɜɛɥɢɡɢ ɫɟɥɚ 
Ɍɨɤɬɨɝɭɥ. Ⱦɚɥɟɟ ɤɚɦɟɧɢɫɬɵɟ ɱɚɫɬɢɰɵ ɩɪɨɦɵ-
ɜɚɥɢɫɶ ɜɨɞɨɣ ɢ ɩɨɞɜɟɪɝɚɥɢɫɶ ɫɨɪɬɢɪɨɜɤɟ ɩɨ 
ɱɟɬɵɪɟɦ ɮɪɚɤɰɢɹɦ ɞɢɚɦɟɬɪɨɦ ɨɬ 3,5 ɦɦ ɞɨ 
13 ɦɦ. ɇɚɝɪɟɜ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɩɪɨɜɨɞɢɥɫɹ 
ɜ ɧɚɝɪɟɜɚɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɢɫɫɥɟɞɭɟɦɨɣ 
ɦɚɲɢɧɵ. Ɍɟɦɩɟɪɚɬɭɪɚ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ 

ɨɩɪɟɞɟɥɹɥɚɫɶ ɫ ɩɨɦɨɳɶɸ ɢɧɮɪɚɤɪɚɫɧɨɝɨ  
ɩɪɢɛɨɪɚ–ɬɟɪɦɨɦɟɬɪɚ 8888 ɫ ɥɚɡɟɪɧɵɦ ɰɟɥɟ-
ɭɤɚɡɚɬɟɥɟɦ, ɚ ɝɥɭɛɢɧɚ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɤɚɦɟ-
ɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ – ɲɬɚɧɝɟɧɰɢɪ-
ɤɭɥɟɦ. Ɍɟɦɩɟɪɚɬɭɪɚ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɡɚɩɢ-
ɫɵɜɚɥɚɫɶ ɜ ɩɨɥɟɜɨɣ ɤɧɢɝɟ, ɚ ɬɚɤɠɟ ɜ ɩɚɦɹɬɢ 
ɩɪɢɛɨɪɚ–ɬɟɪɦɨɦɟɬɪɚ 8888. 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɢɡɜɨɞɢɥɢ ɪɚɫɫɵɩɤɭ ɧɚ-
ɝɪɟɬɵɯ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɧɚ ɥɟɞɹɧɨɣ ɫɥɨɣ 
ɝɨɪɧɨɣ ɞɨɪɨɝɢ. Ʉɚɦɟɧɢɫɬɵɟ ɱɚɫɬɢɰɵ, ɪɚɫɬɚɩ-
ɥɢɜɚɹ ɥɟɞɹɧɨɣ ɫɥɨɣ, ɩɨɝɪɭɠɚɥɢɫɶ ɜ ɧɟɝɨ ɢ 
ɡɚɦɨɪɚɠɢɜɚɥɢɫɶ. ɉɨɝɪɭɠɟɧɢɟ ɩɪɨɢɫɯɨɞɢɥɨ ɡɚ 
ɫɱɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɣ (ɩɥɸɫɨɜɨɣ) ɬɟɦɩɟɪɚɬɭɪɵ 
ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɢ ɢɯ ɫɢɥ ɬɹɠɟɫɬɢ. Ɂɚɦɨ-
ɪɚɠɢɜɚɧɢɟ ɧɚɝɪɟɬɵɯ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ 
ɥɟɞɹɧɨɦ ɫɥɨɟ ɝɨɪɧɨɣ ɞɨɪɨɝɢ ɩɪɨɢɫɯɨɞɢɥɨ ɡɚ 
ɫɱɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨɣ (ɦɢɧɭɫɨɜɨɣ) ɬɟɦɩɟɪɚɬɭ-
ɪɵ ɥɟɞɹɧɨɝɨ ɫɥɨɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɚɤɨɝɨ ɜɡɚɢ-
ɦɨɞɟɣɫɬɜɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɪɨɝɢ ɨɛɪɚɡɭɟɬ-
ɫɹ ɤɚɦɟɧɢɫɬɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ (ɪɢɫɭɧɤɢ 1 ɢ 2). 
Ɂɚɦɨɪɚɠɢɜɚɧɢɟ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɩɪɨɢɫɯɨ-
ɞɢɥɨ ɜ ɬɟɱɟɧɢɟ 4 – 9 ɫɟɤɭɧɞ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɥɟɞɹɧɨɝɨ 
ɫɥɨɹ Д8Ж. 

 

 
 

Ɋɢɫ. 1. Ʉɚɦɟɧɢɫɬɵɟ ɱɚɫɬɢɰɵ, ɪɚɡɛɪɨɫɚɧɧɵɟ ɢ ɡɚɦɨɪɨɠɟɧɧɵɟ ɧɚ ɥɟɞɹɧɨɦ ɫɥɨɟ ɞɨɪɨɝɢ 

 

 
 

Ɋɢɫ. 2. Ʉɚɦɟɧɢɫɬɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ ɧɚ ɥɟɞɹɧɨɦ ɫɥɨɟ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫ-

ɫɥɟɞɨɜɚɧɢɣ 
ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɱɟɫɤɢɟ 

ɡɚɜɢɫɢɦɨɫɬɢ (ɥɢɧɢɢ 1, 2, 3 ɢ 4) ɝɥɭɛɢɧɵ ɩɨ-
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ɝɪɭɠɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ 
ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ 
ɪɚɫɫɵɩɚɟɦɵɯ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ. Ɍɨɱɤɚɦɢ 
ɨɛɨɡɧɚɱɟɧɵ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɝɥɭɛɢɧɵ ɩɨ-
ɝɪɭɠɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɢɡ ɬɪɟɯ ɩɨɜɬɨ-
ɪɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɬɨɱɟɤ. ɋɬɪɟɥɤɚɦɢ 

ɩɨɤɚɡɚɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟ-
ɜɚ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ, ɩɪɢ ɤɨɬɨɪɵɯ ɝɥɭɛɢɧɵ 
ɩɨɝɪɭɠɟɧɢɹ ɢɯ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ ɫɨɫɬɚɜɥɹɸɬ 
ɩɪɢɦɟɪɧɨ ɩɨɥɨɜɢɧɭ ɜɟɥɢɱɢɧɵ ɞɢɚɦɟɬɪɚ ɤɚ-
ɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ.  

 
Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɢ ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɤɚɦɟɧɢɫɬɵɯ 

ɱɚɫɬɢɰ: 1 – ɞɥɹ ɮɪɚɤɰɢɢ ɫɨ ɫɪɟɞɧɢɦ ɞɢɚɦɟɬɪɨɦ dɤɱ = 3,5 ɦɦ; 2 –  ɞɥɹ ɮɪɚɤɰɢɢ ɫɨ ɫɪɟɞɧɢɦ ɞɢɚɦɟɬɪɨɦ dɤɱ = 
6 ɦɦ; 3 –  ɞɥɹ ɮɪɚɤɰɢɢ ɫɨ ɫɪɟɞɧɢɦ ɞɢɚɦɟɬɪɨɦ dɤɱ = 9 ɦɦ; 4 –  ɞɥɹ ɮɪɚɤɰɢɢ ɫɨ ɫɪɟɞɧɢɦ ɞɢɚɦɟɬɪɨɦ  

dɤɱ = 13 ɦɦ 

 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ 3, ɩɪɢ ɩɨɜɵɲɟɧɢɢ 

ɬɟɦɩɟɪɚɬɭɪɵ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ  tɤɱ  ɨɬ 35 0ɋ 
ɞɨ 45 

0ɋ, ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ h ɜɨɡɪɚɫɬɚɟɬ ɩɨ 
ɤɪɢɜɨɥɢɧɟɣɧɵɦ ɡɚɜɢɫɢɦɨɫɬɹɦ ɫ ɜɵɩɭɤɥɨɫɬɶɸ 
ɜɜɟɪɯ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɞɢɚɦɟɬɪɚ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ ɝɥɭɛɢɧɚ ɢɯ ɩɨɝɪɭɠɟɧɢɹ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɭɤɚɡɚɧɧɵɯ ɩɪɟɞɟɥɚɯ 
ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 40 0ɋ ɤɚɦɟɧɢɫɬɵɟ 
ɱɚɫɬɢɰɵ ɫɨ ɫɪɟɞɧɢɦ ɞɢɚɦɟɬɪɨɦ dɤɱ = 3,5 ɦɦ 
ɩɨɝɪɭɠɚɥɢɫɶ ɧɚ ɝɥɭɛɢɧɭ ɜ ɫɪɟɞɧɟɦ 1,8 ɦɦ, ɚ 
ɤɚɦɟɧɢɫɬɵɟ ɱɚɫɬɢɰɵ ɫɨ ɫɪɟɞɧɢɦ ɞɢɚɦɟɬɪɨɦ 
dɤɱ = 13 ɦɦ ɩɨɝɪɭɠɚɥɢɫɶ ɧɚ ɝɥɭɛɢɧɭ ɜ ɫɪɟɞɧɟɦ 
6,4 ɦɦ. ɇɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɩɨɝɪɭɠɟɧɢɹ 

ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ (h = 7,64 
ɦɦ) ɧɚɛɥɸɞɚɥɚɫɶ ɞɥɹ ɮɪɚɤɰɢɢ ɫɨ ɫɪɟɞɧɢɦ 
ɞɢɚɦɟɬɪɨɦ 13 ɦɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɝɪɟɜɚ 
ɧɚ 45 0ɋ. ɍɜɟɥɢɱɟɧɢɟ ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ ɜ 
ɥɟɞɹɧɨɣ ɫɥɨɣ ɫ ɪɨɫɬɨɦ ɞɢɚɦɟɬɪɚ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ ɨɛɴɹɫɧɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɫɢɥɵ 
ɬɹɠɟɫɬɢ, ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɝɪɭɠɟɧɢɸ ɢ 
ɩɨɜɵɲɟɧɧɵɦ ɧɚɤɨɩɥɟɧɢɟɦ (ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 
ɦɚɫɫɟ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ) ɷɧɟɪɝɢɢ ɩɪɢ ɢɯ 
ɧɚɝɪɟɜɟ.  

Ɂɧɚɱɟɧɢɹ ɝɥɭɛɢɧ ɩɨɝɪɭɠɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ ɞɥɹ ɜɫɟɯ ɮɪɚɤɰɢɣ ɜ 
ɩɪɟɞɟɥɚɯ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ 
ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ             
ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1 – Ɂɧɚɱɟɧɢɹ ɝɥɭɛɢɧ ɩɨɝɪɭɠɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ  
 

ɋɪɟɞɧɢɣ ɞɢɚɦɟɬɪ 
ɮɪɚɤɰɢɣ ɤɚɦɟɧɢ-

ɫɬɵɯ ɱɚɫɬɢɰ 

Ƚɥɭɛɢɧɚ ɩɨɝɪɭɠɟ-
ɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚ-

ɬɭɪɟ ɧɚɝɪɟɜɚ  
tɤɱ = 35 

0ɋ, ɦɦ 

Ƚɥɭɛɢɧɚ ɩɨɝɪɭɠɟ-
ɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚ-

ɬɭɪɟ ɧɚɝɪɟɜɚ 
 tɤɱ = 40 

0ɋ, ɦɦ 

Ƚɥɭɛɢɧɚ ɩɨɝɪɭɠɟ-
ɧɢɹ ɩɪɢ ɬɟɦɩɟɪɚ-

ɬɭɪɟ ɧɚɝɪɟɜɚ  
tɤɱ = 45 

0ɋ, ɦɦ 

ɂɡɦɟɧɟɧɢɟ ɝɥɭ-
ɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ 

ɜ ɩɪɟɞɟɥɚɯ 
ɨɬ   tɤɱ = 35 

0ɋ ɞɨ  
tɤɱ = 45 

0ɋ, ɦɦ 

dɤɱ = 3,5 ɦɦ 1,13 1,8 2,32 1,19 

dɤɱ = 6 ɦɦ 2,37 3,5 3,82 1,45 
dɤɱ = 9 ɦɦ 3,61 4,8 5,53 1,92 

dɤɱ = 13 ɦɦ 5,09 6,4 7,64 2,55 

 
ɂɡɦɟɧɟɧɢɟ ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ 

ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ ɫɥɨɣ ɞɨɪɨɠɧɨɝɨ 
ɩɨɤɪɵɬɢɹ ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɪɚɡɦɟɪɨɜ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɩɨ ɦɟɪɟ ɪɨɫɬɚ 
ɬɟɦɩɟɪɚɬɭɪɵ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɭɤɚɡɚɧɧɵɯ 
ɩɪɟɞɟɥɚɯ. Ɍɚɤ, ɞɥɹ ɮɪɚɤɰɢɢ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ ɫɨ ɫɪɟɞɧɢɦ ɞɢɚɦɟɬɪɨɦ dɤɱ = 3,5 ɦɦ 
ɢɡɦɟɧɟɧɢɟ ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɥɚ 
1,19 ɦɦ (ɨɬ 1,13 ɦɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɝɪɟɜɚ 
35 

0ɋ ɞɨ 2,32 ɦɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɝɪɟɜɚ 45 
0ɋ). ɂɡɦɟɧɟɧɢɟ ɝɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ 
ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɞɥɹ ɮɪɚɤɰɢɢ ɫɨ ɫɪɟɞɧɢɦ 
ɞɢɚɦɟɬɪɨɦ dɤɱ = 13 ɦɦ ɫɨɫɬɚɜɥɹɥɚ 2,55 ɦɦ 
(ɨɬ 5,09 ɦɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɝɪɟɜɚ 35 0ɋ ɞɨ 
7,64 ɦɦ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɝɪɟɜɚ 

45 
0ɋ). 

Ƚɥɭɛɢɧɵ ɩɨɝɪɭɠɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ 
ɥɟɞɹɧɨɣ ɫɥɨɣ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 40 0ɋ ɞɥɹ 
ɭɤɚɡɚɧɧɵɯ ɮɪɚɤɰɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɫɨɫɬɚɜɥɹɥɢ 1,8 ɦɦ ɢ 6,4 ɦɦ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɮɢɤɚɦɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɧɚ ɪɢɫɭɧɤɟ 3 ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɞɥɹ ɮɪɚɤɰɢɣ ɤɚɦɟɧɢɫɬɵɯ 
ɱɚɫɬɢɰ ɫ ɪɚɡɦɟɪɚɦɢ ɨɬ dɤɱ = 3,5 ɦɦ ɞɨ dɤɱ = 13 
ɦɦ ɪɚɰɢɨɧɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ 
ɧɚɝɪɟɜɚɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɹɜɥɹɟɬɫɹ 
ɬɟɦɩɟɪɚɬɭɪɚ 40 0ɋ. ȼ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɝɥɭɛɢɧɚ 
ɩɨɝɪɭɠɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ 
ɫɥɨɣ ɝɨɪɧɨɣ ɞɨɪɨɝɢ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 
ɩɨɥɨɜɢɧɭ ɢɯ ɞɢɚɦɟɬɪɚ.  

ȼɵɜɨɞɵ 
1. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ 
ɧɚɝɪɟɜɚ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɝɥɭɛɢɧɚ 
ɩɨɝɪɭɠɟɧɢɹ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɜ ɥɟɞɹɧɨɣ 
ɫɥɨɣ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 
ɪɨɫɬɨɦ ɪɚɡɦɟɪɚ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ. ɗɬɨ 
ɨɛɴɹɫɧɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɫɢɥɵ ɬɹɠɟɫɬɢ 
ɩɨɝɪɭɠɚɟɦɵɯ ɤɚɦɟɧɢɫɬɵɯ ɱɚɫɬɢɰ ɢ 
ɩɨɜɵɲɟɧɢɟɦ ɧɚɤɨɩɥɟɧɢɹ ɷɧɟɪɝɢɢ ɩɪɢ ɢɯ 
ɧɚɝɪɟɜɟ.  

2. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɪɚɰɢɨɧɚɥɶɧɵɦ 
ɡɧɚɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚɧɢɹ ɤɚɦɟɧɢ-
ɫɬɵɯ ɱɚɫɬɢɰ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɤɚɦɟɧɢɫɬɨɣ 
ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ 40 0ɋ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɥɟɞɹɧɨɝɨ ɫɥɨɹ ɞɨɪɨɠɧɨɝɨ 
ɩɨɤɪɵɬɢɹ ɝɨɪɧɨɣ ɞɨɪɨɝɢ ɦɢɧɭɫ 17 0ɋ. 
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Abstract. The article is devoted to the fight 

against sleet mountain road by ensuring proper adhe-
sion of a mountain road with the wheels of vehicles. 
To increase traction on the ice offered to form a layer 
of rocky mountain road roughness by wastage rocky 
particles in the heated state with an ice layer. The 
paper describes the conditions and the results of ex-
perimental studies. The experimental dependence of 
the depth of immersion of rocky particles in the ice 
layer of pavement on the heating temperature are 
scattered rocky particles for various fractions of rocky 
particles. Rational values defined temperature heating 
rocky particles. 

 
Keywords: rocky particles, ice layer, the rough-

ness, the heating temperature, diving depth. 
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