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Аɧɧɨɬɚɰиɹ.  ɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɫɨɤɪɚɳɟɧɢɹ ɡɚɬɪɚɬ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɞɪɨɛɢɥɶɧɨ-ɪɚɡɦɨɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (Ⱦ Ɉ), ɫɜɹɡɚɧɧɚɹ ɫ ɛɨɥɶɲɢɦ ɪɚɫɯɨɞɨɦ ɦɚɫɟɥ, 
ɬɚɤ ɤɚɤ ɨɛɴɟɦ ɫɢɫɬɟɦ ɫɦɚɡɤɢ Ⱦ Ɉ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɞɨ 60 ɦ3. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɡɚɦɟɧɚ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ ɮɚɤɬɢɱɟɫɤɨɦɭ 
ɫɨɫɬɨɹɧɢɸ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱦ Ɉ. ȼɵɹɜɥɟɧɚ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɡɚɦɟɧɵ ɫɦɚɡɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. Ⱥɜɬɨɪɨɦ ɩɪɟɞɥɨɠɟɧ ɪɚɫɱɟɬ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɫɦɚɡɤɢ Ⱦ Ɉ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɧɚɪɚɛɨɬɤɭ ɞɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɦɚɡɨɱɧɵɣ ɦɚɬɟɪɢɚɥ.  

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɞɪɨɛɢɥɶɧɨ-ɪɚɡɦɨɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɢɫɬɟɦɚ ɫɦɚɡɤɢ, 
ɫɦɚɡɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɪɟɫɭɪɫ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

ȼɜɟɞɟɧɢɟ  
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɪɨɛɢɥɶɧɨ-

ɪɚɡɦɨɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ȾɊɈ) 

ɧɚɛɥɸɞɚɟɬɫɹ ɜɟɫɶɦɚ ɛɨɥɶɲɨɣ ɪɚɫɯɨɞ 
ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɦɚɫɟɥ ɢɡ-ɡɚ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɢɯ ɡɚɦɟɧɵ. ɍ ɞɚɧɧɨɝɨ ɜɢɞɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
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ɜɫɬɪɟɱɚɸɬɫɹ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɟɦɤɨɫɬɶɸ ɞɨ 60 
ɦ3 

[1]. ɋɦɚɡɨɱɧɵɟ ɫɢɫɬɟɦɵ ȾɊɈ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 
ɩɨɞɲɢɩɧɢɤɨɜ ɫɤɨɥɶɠɟɧɢɹ ɬɢɩɚ ɛɚɛɛɢɬ-ɫɬɚɥɶ, 
ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɷɤɫɰɟɧɬɪɢɤɚɯ 
ɤɨɧɭɫɧɵɯ ɞɪɨɛɢɥɨɤ ɢ ɨɩɨɪɚɯ ɛɚɪɚɛɚɧɧɵɯ 
ɦɟɥɶɧɢɰ. ɗɬɢ ɩɨɞɲɢɩɧɢɤɢ ɹɜɥɹɸɬɫɹ 
ɧɟɫɭɳɢɦɢ, ɧɚ ɧɢɯ ɩɪɢɯɨɞɢɬɫɹ ɜɨɡɞɟɣɫɬɜɢɟ ɨɬ 
ɜɟɫɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ 
ɫɵɪɶɹ, ɚ ɬɚɤɠɟ ɪɟɚɤɰɢɢ ɨɬ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɪɚɛɚɬɵɜɚɟɦɵɣ ɦɚɬɟɪɢɚɥ. 
Ɋɟɫɭɪɫ ɷɬɢɯ ɭɡɥɨɜ ɪɟɞɤɨ ɩɪɟɜɵɲɚɟɬ 4000 ɱ 
[2]. ȼ ɪɟɡɭɥɶɬɚɬɟ ɟɠɟɝɨɞɧɨ ɩɪɨɜɨɞɹɬɫɹ 
ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɫ ɞɥɢɬɟɥɶɧɨɣ ɨɫɬɚɧɨɜɤɨɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɱɬɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɨɛɴɟɦɟ ɢ 
ɫɬɨɢɦɨɫɬɢ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ. 

Ɉɛɨɫɧɨɜɚɧɢɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɫɦɚɡɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɜ ɫɢɫɬɟɦɟ ɫɦɚɡɤɢ ȾɊɈ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɬɟɪɢ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ 
ȾɊɈ ɛɵɥɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɨ ɛɨɥɶɲɟ 200 
ɩɪɨɛ ɦɚɫɟɥ ɢɡ ɫɢɫɬɟɦ ɫɦɚɡɤɢ ɤɨɧɭɫɧɵɯ 
ɞɪɨɛɢɥɨɤ ɄɊȾ 900/100 ɢ ɄɋȾ 2200, ɦɟɥɶɧɢɰɵ 
ɆɒɊ 3,2/2,8, ɤɨɬɨɪɵɟ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɹɯ ɉȺɈ «ȽɆɄ «ɇɨɪɢɥɶɫɤɢɣ 
ɧɢɤɟɥɶ», ȺɈ «Ⱥɥɦɚɥɵɤɫɤɢɣ ȽɆɄ» ɢ ɌɈɈ 
ɀɟɡɤɚɡɝɚɧɰɜɟɬɦɟɬ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɜɢɞɟ ɝɢɫɬɨɝɪɚɦɦ (ɪɢɫ. 1 – 5). 

 

 
 

Ɋɢɫ. 1. ɂɡɦɟɧɟɧɢɟ ɤɢɫɥɨɬɧɨɝɨ ɱɢɫɥɚ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚ ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȾɊɈ 

 
 

Ɋɢɫ. 2. ɂɡɦɟɧɟɧɢɟ ɜɹɡɤɨɫɬɢ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚ ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȾɊɈ 

 
 

Ɋɢɫ. 3. ɂɡɦɟɧɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɨɞɵ ɜ ɫɦɚɡɨɱɧɨɦ ɦɚɬɟɪɢɚɥɟ ɡɚ ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȾɊɈ 
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Ɋɢɫ. 4 ɉɪɨɰɟɫɫ ɧɚɤɨɩɥɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɜ ɫɦɚɡɨɱɧɨɦ ɦɚɬɟɪɢɚɥɟ ɡɚ 6 ɦɟɫɹɰɟɜ  

 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɢ 
ɩɨɤɚɡɚɬɟɥɶ ɤɢɫɥɨɬɧɨɝɨ ɱɢɫɥɚ, ɧɢ ɜɹɡɤɨɫɬɢ, ɧɢ 
ɫɨɞɟɪɠɚɧɢɹ ɜɨɞɵ, ɧɟ ɞɨɫɬɢɝɚɸɬ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ȾɊɈ, ɚ 
ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɩɨɬɟɪɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ȾɊɈ 
ɹɜɥɹɟɬɫɹ ɧɚɫɵɳɟɧɢɟ ɟɝɨ ɦɟɯɚɧɢɱɟɫɤɢɦɢ 
ɩɪɢɦɟɫɹɦɢ ɢ ɜɨɞɨɣ, ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɧɚ 

ɢɡɦɟɧɟɧɢɟ ɟɝɨ ɤɢɫɥɨɬɧɨɝɨ ɱɢɫɥɚ ɢ ɜɹɡɤɨɫɬɢ. 
ɂɧɬɟɧɫɢɜɧɨɟ ɧɚɫɵɳɟɧɢɟ ɫɦɚɡɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɩɪɢɦɟɫɹɦɢ ɢ 
ɜɨɞɨɣ ɩɪɨɢɫɯɨɞɢɬ ɢɡ-ɡɚ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ 
ɫɢɫɬɟɦ ɫɦɚɡɤɢ. Ʉɨɥɢɱɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɪɢɦɟɫɟɣ ɞɥɹ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ȾɊɈ ɛɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ ɜ Д3]. 

 

 
 

Ɋɢɫ. 5. Ɂɚɜɢɫɢɦɨɫɬɶ ɫɨɞɟɪɠɚɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɨɬ ɤɪɟɩɨɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ  
ɩɨ ɲɤɚɥɟ Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ: 1 – ȽɆɄ «ɇɨɪɢɥɶɫɤɢɣ ɧɢɤɟɥɶ» – 1,75% (f = 8);  

2 – ɀɟɡɤɚɡɝɚɧɰɜɟɬɦɟɬ – 1,45% (f = 12); 3 – Ⱥɥɦɚɥɵɤɫɤɨɟ ȽɆɄ – 1% (f = 18)  
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
[3] ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɟɞɟɥɶɧɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɨɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɪɟɩɨɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɩɨ ɲɤɚɥɟ ɩɪɨɮɟɫɫɨɪɚ               
Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ. ɑɬɨ ɩɨɡɜɨɥɢɥɨ 
ɩɨɥɭɱɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɪɟɞɟɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɪɢɦɟɫɟɣ: 

35,2075,0  fК ɉ ,                   (1) 

ɝɞɟ Кɉ – ɩɪɟɞɟɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, %; f – ɤɨɷɮɮɢɰɢɟɧɬ 
ɤɪɟɩɨɫɬɢ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɨ 
ɲɤɚɥɟ ɩɪɨɮɟɫɫɨɪɚ Ɇ.Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ȾɊɈ ɧɟɨɛɯɨɞɢɦɨ 
ɨɛɟɫɩɟɱɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɪɢɦɟɫɟɣ ɧɚ ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ, ɱɬɨ ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɢɬɶ ɡɚɦɟɧɨɣ ɢɥɢ 

ɨɱɢɫɬɤɨɣ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɪɢ ɷɬɨɦ 
ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɡɚɦɟɧɵ ɫɦɚɡɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɨɫɧɨɜɚɧɚ, ɱɬɨɛɵ 
ɧɟ ɞɨɩɭɫɬɢɬɶ ɱɪɟɡɦɟɪɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɡɚɬɪɚɬ ɨɬ ɩɪɨɫɬɨɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɟɦɨɧɬɟ [4]. 

Ɂɚ ɨɫɧɨɜɭ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ 
ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɡɚɦɟɧɵ ɫɦɚɡɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ȾɊɈ ɜɡɹɬɚ 
ɦɨɞɟɥɶ ɨɛɨɫɧɨɜɚɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɦɚɲɢɧ ɩɪɨɮɟɫɫɨɪɚ 
Ⱥ.Ɇ. ɒɟɣɧɢɧɚ Д5Ж. ȼ ɟɟ ɨɫɧɨɜɟ ɥɟɠɢɬ ɰɟɥɟɜɚɹ 
ɮɭɧɤɰɢɹ ɦɢɧɢɦɢɥɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ 
ɩɪɨɜɟɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ: 

 



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Ɍ
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)(
)(
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

, (2) 

ɝɞɟ )(ɌЦ  – ɱɢɫɥɨ ɪɟɦɨɧɬɧɵɯ ɰɢɤɥɨɜ ɡɚ 
ɫɪɨɤ ɫɥɭɠɛɵ ɦɚɲɢɧɵ ɞɨ ɫɩɢɫɚɧɢɹ;                      
Ɇ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɸɳɢɣ 



ɌɊȺɇɋɉɈɊɌɇɈȿ, ȽɈɊɇɈȿ ɂ ɋɌɊɈɂɌȿɅɖɇɈȿ ɆȺɒɂɇɈɋɌɊɈȿɇɂȿ 
 

 

46                                                                          Веɫɬɧиɤ СиɛАДИ, ɜыɩɭɫɤ 4 (50), 2016 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ 
ɨɬɱɢɫɥɟɧɢɣ; ɋɚɦ.ɨ – ɫɪɟɞɧɹɹ ɜɟɥɢɱɢɧɚ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɡɚ ɨɞɢɧ 
ɪɟɦɨɧɬɧɵɣ ɰɢɤɥ ɦɚɲɢɧɵ; ɋɪ – ɡɚɬɪɚɬɵ ɧɚ 
ɭɫɬɪɚɧɟɧɢɟ ɨɬɤɚɡɨɜ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɦɚɲɢɧɵ 
ɜ ɩɪɨɰɟɫɫɟ ɪɟɦɨɧɬɨɜ ɡɚ ɨɞɢɧ ɪɟɦɨɧɬɧɵɣ ɰɢɤɥ; 
ɋ .ɉ. – ɡɚɬɪɚɬɵ ɧɚ ɤɨɦɩɟɧɫɚɰɢɸ ɩɨɬɟɪɶ 
ɜɫɥɟɞɫɬɜɢɟ ɫɧɢɠɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ 
ɭɜɟɥɢɱɟɧɢɹ ɪɚɫɯɨɞɚ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɩɪɢ ɢɡɧɚɲɢɜɚɧɢɢ ɞɟɬɚɥɟɣ ɦɚɲɢɧɵ ɜ ɬɟɱɟɧɢɟ 
ɨɞɧɨɝɨ ɪɟɦɨɧɬɧɨɝɨ ɰɢɤɥɚ; Ɍ – ɪɟɫɭɪɫ ɞɨ 
ɩɟɪɜɨɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ; ɋɨɛТ – ɡɚɬɪɚɬɵ 
ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ i ɦɚɲɢɧ;                
ɌɨɛТ – ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɛɵɥɢ 
ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ: ɡɚɬɪɚɬɵ ɧɚ 
ɭɫɬɪɚɧɟɧɢɟ ɨɬɤɚɡɨɜ ɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɧɟ 
ɡɚɜɢɫɹɬ ɨɬ ɧɚɪɚɛɨɬɤɢ ɧɚ ɨɬɤɚɡ ɢ ɨɬ ɡɧɚɱɟɧɢɹ 
ɢɡɧɨɫɚ; ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɟ ɡɚɜɢɫɹɬ ɨɬ ɩɟɪɢɨɞɢɱɧɨɫɬɢ 
ɟɝɨ ɜɵɩɨɥɧɟɧɢɹ; ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɩɪɨɜɨɞɢɬɫɹ ɪɟɝɭɥɹɪɧɨ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ Ɍɨɛ ɢ 
ɩɨɥɧɨɫɬɶɸ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬ ɛɥɚɝɨɩɪɢɹɬɧɵɟ 
ɭɫɥɨɜɢɹ ɢɡɧɚɲɢɜɚɧɢɹ ɫɨɩɪɹɠɟɧɢɣ. 

Ɋɟɲɟɧɢɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ (1) ɩɨɡɜɨɥɹɟɬ 
ɜɵɹɜɢɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɟɫɭɪɫɚ Ɍ, 
ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɩɪɟɞɟɥɶɧɨɝɨ 
ɢɡɧɨɫɚ Иɩ ɫ ɭɱɟɬɨɦ ɢɯ ɜɡɚɢɦɨɫɜɹɡɢ. 
ɂɫɯɨɞɧɵɦɢ ɞɥɹ ɪɟɲɟɧɢɹ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ 
ɹɜɥɹɸɬɫɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ )( ɨɛɌИ  ; 

)(
.

Иɋ ɉК  ; )(ɌК ɌИ  , ɝɞɟ  ɌИ – 

ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 
ɉɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ 

ɩɪɨɮɟɫɫɨɪɨɦ ȼ.Ⱥ. Ɂɨɪɢɧɵɦ Д6Ж, ɩɨɡɜɨɥɹɸɬ 
ɩɨɥɭɱɢɬɶ ɢɡ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ (1) ɮɨɪɦɭɥɵ 
ɪɚɫɱɟɬɚ ɨɩɬɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɥɟɠɚɬ ɜ ɨɫɧɨɜɟ ɦɨɞɟɥɢ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ 
ɩɨɤɚɡɚɬɟɥɟɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨ 
ɧɟɫɥɨɠɧɵɯ ɫɨɩɪɹɠɟɧɢɣ ɢ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ, 
ɩɪɢɱɢɧɨɣ ɨɬɤɚɡɚ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɵɣ 
ɢɡɧɨɫ. Ɇɨɞɟɥɶ ɫɥɭɠɢɬ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ 
ɪɟɫɭɪɫɚ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. ȼɟɥɢɱɢɧɭ ɩɪɟɞɟɥɶɧɨɝɨ ɢɡɧɨɫɚ 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɤɪɢɬɟɪɢɸ ɧɟɜɨɡɦɨɠɧɨɫɬɢ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ. ɉɪɢ 
ɪɚɫɱɟɬɟ ɨɧɚ ɹɜɥɹɟɬɫɹ ɡɚɞɚɧɧɨɣ ɢ ɧɟ 
ɨɩɬɢɦɢɡɢɪɭɟɬɫɹ. 

ɐɟɥɟɜɚɹ ɮɭɧɤɰɢɹ ɞɥɹ ɷɬɨɣ ɦɨɞɟɥɢ ɢɦɟɟɬ 
ɜɢɞ 
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)(
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1. 
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 
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ɋ
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ɫИɋ

Ɇ

Ɍ
Tɋ 


, (3) 

ɝɞɟ Иɉ – ɩɪɟɞɟɥɶɧɵɣ ɢɡɧɨɫ; ɫ – 
ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɢ 

ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧɵ;                            
β – ɩɨɤɚɡɚɬɟɥɶ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɤɨɧɫɬɪɭɤɰɢɟɣ 
ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɫɨɩɪɹɠɟɧɢɹ; 
α ɢ b – ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ, 
ɹɜɥɹɸɳɢɟɫɹ ɩɚɪɚɦɟɬɪɚɦɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɢɡɧɚɲɢɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ 


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
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




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ɨɛ

ɉ
ɨɛ

bN
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Ɍ .                  (4) 

Ɋɟɫɭɪɫ 

ɨɛɨɛ ɌNɌ  ,                     (5) 

ɝɞɟ Nɨɛ - ɱɢɫɥɨ ɨɛɫɥɭɠɢɜɚɧɢɣ. 
Ɂɚɤɥɸɱɟɧɢɟ  
ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɚɜɚ 

ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ȾɊɈ, ɭɫɬɚɧɨɜɥɟɧɨ 
ɤɚɱɟɫɬɜɟɧɧɨɟ ɫɨɜɩɚɞɟɧɢɟ ɤɪɢɜɵɯ 
ɢɡɧɚɲɢɜɚɧɢɹ ɩɚɪ ɬɪɟɧɢɹ ɢ ɧɚɤɨɩɥɟɧɢɹ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. ɉɨɷɬɨɦɭ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɨɰɟɧɢɜɚɬɶ ɫɨɫɬɨɹɧɢɟ 
ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ȾɊɈ ɢ ɩɪɨɰɟɫɫɚ ɟɝɨ 
ɢɡɧɚɲɢɜɚɧɢɹ ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɩɪɟɞɟɥɶɧɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ  ɉ. 
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ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɡɚɦɟɧɵ 
ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ 
ȾɊɈ ɱɢɫɥɨ ɨɛɫɥɭɠɢɜɚɧɢɣ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 1. Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ α ɢ b 
ɨɩɪɟɞɟɥɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɧɬɪɨɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4. ȼ 
ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɨɜ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɡɚɦɟɧɵ ɫɦɚɡɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ȾɊɈ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɝɨɪɧɨ-ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ. ȼɵɛɨɪ ɞɚɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ 
ɨɛɭɫɥɨɜɥɟɧ ɪɚɡɥɢɱɧɨɣ ɤɪɟɩɨɫɬɶɸ 
ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ [7].  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɨɠɟɧɢɟɦ ɨ ɩɥɚɧɨɜɨ-
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ 
[8Ж, ɡɚɦɟɧɭ ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɤɚɠɞɵɟ 1620 ɱɚɫɨɜ, 
ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɦ ɦɟɫɹɰɚɦ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɍɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɦɨɠɧɨ ɩɪɨɞɥɢɬɶ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ȾɊɈ. 

Ɍɚɛɥɢɰɚ 1 – ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɡɚɦɟɧɵ 
ɫɦɚɡɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ȾɊɈ 

ɉɪɟɞɩɪɢɹɬɢɟ КП,% ɇɚɪɚɛɨɬɤɚ, 
ɦɟɫ 

ȽɆɄ «ɇɨɪɢɥɶɫɤɢɣ 
ɧɢɤɟɥɶ» 

1,75 5,96 

ɀɟɡɤɚɡɝɚɧɰɜɟɬɦɟɬ 1,45 5,36 

Ⱥɥɦɚɥɵɤɫɤɨɟ ȽɆɄ 1 4,35 
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ɉɨɥɭɱɟɧɵ ɡɧɚɱɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɣ ɧɚɪɚɛɨɬɤɢ 
ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ȾɊɈ ɞɨ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɨ ɜɪɟɦɹ ɤɨɬɨɪɨɝɨ ɫɦɚɡɨɱɧɵɣ ɦɚɬɟɪɢɚɥ 
ɞɨɥɠɟɧ ɛɵɬɶ ɨɱɢɳɟɧ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢɥɢ 
ɡɚɦɟɧɟɧ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɫɢɫɬɟɦɵ 
ɫɦɚɡɤɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɡɚɦɟɧɚ ɫɚɥɶɧɢɤɨɜ, ɩɪɨɤɥɚɞɨɤ ɢ 
ɨɱɢɫɬɤɚ ɞɧɢɳɚ ɢ ɫɬɟɧɨɤ ɛɚɤɚ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɨɬ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. 
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MEAN LIFE OF THE OIL IN THE CRUSHING  
AND MILLING EQUIPMENT 

 

Y.V. Yarmovich  
 

Abstract. The problem of reducing costs in the 
operation of crushing and milling equipment associated with 
high consumption of oil, as the volume of equipment 
lubrication systems can be up to 60 m3. The study found 
that the replacement of the lubricant on the actual condition 
will reduce the operation cost equipment. The necessity of 
mathematical justification replacement intervals of the 
lubricant. The author suggests a payment service interval 

equipment system lubricant. This makes it possible to 
determine the necessary time between exposure to the 
lubricant. 

 

Keywords: crushing and milling equipment, lubrication 
system, lubricant, oil, mean life, operational life of the 
equipment. 
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