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ɌɋȻȽɈɃɍɀɆɗɈɖɄ ɉȼɂɉɋ Ƀ ɉɑɀɈɅȻ ɋɉɌɌɃɄɌɅɃɐ  
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ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɭɬɟɦ ɜɧɟɞɪɟɧɢɹ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɷɧɟɪɝɢɸ ɜɨɡɨɛ-
ɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ. ɉɪɟɞɥɨɠɟɧɨ ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɬɚɪɚɧɚ ɜ ɫɢɫɬɟɦɚɯ ɫɟɥɶɫɤɨɝɨ ɜɨɞɨɫɧɚɛ-
ɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɢɡɤɨɧɚɩɨɪɧɵɯ ɝɢɞɪɨɭɡɥɚɯ ɧɟɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɧɚɡɧɚ-
ɱɟɧɢɹ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɜɵɛɨɪɚ ɩɨɬɪɟɛɢɬɟɥɟɦ ɬɨɣ ɢɥɢ ɢɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɝɢɞɪɨɬɚɪɚɧɧɨɣ ɭɫɬɚɧɨɜ-
ɤɢ ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɰɟɧɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɞɪɨɬɚɪɚɧɨɜ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚ-
ɪɭɛɟɠɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɢɞɪɨɬɚɪɚɧ, ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ ɢɫɬɨɱ-
ɧɢɤɢ ɷɧɟɪɝɢɢ, ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ. 
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COMPARATIVE REVIEW AND ASSESSMENT OF THE RUSSIAN  

AND FOREIGN HYDRAULIC RAM SYSTEMS  

 

The issues of the agro-industrial production efficiency increase by the introduction of the energy 
saving technologies using the renewable source energy are considered in the article. The application of 
thehydroraminstalled on the existing low pressure water-engineering systems of the non-power functionin 
the rural water supply systems is offered. For the convenience of choice ofone or anotherhydraulic ram 
systemdesign by the consumer, the analysis of the technical and price characteristics of the hydraulic ram 
systemsof the domestic and foreign manufacturers are given. 

Key words: hydraulic ram, hydropower potential, renewable energy sources, energy saving. 
 

 

Ƚɝɠɟɠɨɣɠ. ɗɧɟɪɝɨɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɫɟɥɶɫɤɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢɦɟɟɬ ɪɹɞ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɨɫɨɛɟɧ-
ɧɨɫɬɟɣ: ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨ ɬɟɪɪɢɬɨɪɢɢ, ɢɯ ɦɚɥɚɹ ɟɞɢɧɢɱɧɚɹ ɦɨɳ-
ɧɨɫɬɶ, ɛɨɥɶɲɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ, ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɤɨɬɨɪɵɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟ-
ɦɹ ɧɟɛɟɡɨɩɚɫɧɚ ɢɥɢ ɧɟɩɪɢɝɨɞɧɚ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɚɫɬɵɟ ɩɟɪɟɛɨɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ 
ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ Д1]. ɇɚɢɛɨɥɟɟ ɨɳɭɬɢɦɵ ɷɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɜ ɮɟɪɦɟɪɫɤɢɯ ɯɨɡɹɣɫɬɜɚɯ ɢɥɢ ɯɨɡɹɣɫɬɜɚɯ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ. Ɉɞɧɢɦ ɢɡ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɩɭɬɟɣ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɭ-
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ɬɟɦ ɜɧɟɞɪɟɧɢɹ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ 
ɭɫɬɚɧɨɜɨɤ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɷɧɟɪɝɢɸ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɨ, ɨɫɨɛɟɧɧɨ ɞɥɹ 
ɭɞɚɥɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɫɨ ɫɥɚɛɨɪɚɡɜɢɬɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ. ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ 
ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɜ ɫɢɫɬɟɦɚɯ ɫɟɥɶɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɨɪɨɲɟɧɢɹ, ɬɚɤɢɯ , ɤɚɤ ɝɢɞɪɨ-
ɬɚɪɚɧ. Ƚɢɞɪɨɬɚɪɚɧ – ɷɬɨ ɜɨɞɨɩɨɞɴɟɦɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɤɨɬɨɪɨɝɨ ɨɫɧɨɜɚɧ ɧɚ ɹɜɥɟ-
ɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɪɚ. Ɍɚɪɚɧ ɫɨɫɬɨɢɬ ɢɡ ɭɞɚɪɧɨɝɨ 3 ɢ ɧɚɝɧɟɬɚɬɟɥɶɧɨɝɨ 4 ɤɥɚɩɚɧɨɜ ɢ ɜɨɡɞɭɲɧɨ-
ɝɨ ɤɨɥɩɚɤɚ 5 (ɪɢɫ. 1).  

 

 
 

Ɋɢɫ. 1. ɋɯɟɦɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɚɪɚɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

ɑɟɪɟɡ ɩɢɬɚɬɟɥɶɧɭɸ ɬɪɭɛɭ 2 ɝɢɞɪɨɬɚɪɚɧ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɩɢɬɚɬɟɥɶɧɵɦ ɛɚɫɫɟɣɧɨɦ 1. Ⱥ ɱɟɪɟɡ 
ɧɚɝɧɟɬɚɬɟɥɶɧɭɸ ɬɪɭɛɭ 6 – ɫ ɧɚɝɧɟɬɚɬɟɥɶɧɵɦ ɛɚɤɨɦ 7. ȼɨɞɚ ɢɡ ɩɢɬɚɬɟɥɶɧɨɝɨ ɛɚɫɫɟɣɧɚ ɫ ɧɚɩɨɪɨɦ ɇ 
ɱɟɪɟɡ ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 4 ɩɨɫɬɭɩɚɟɬ ɜ ɜɨɡɞɭɲɧɵɣ ɤɨɥɩɚɤ 5 ɢ ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ 6. 
ɉɨɫɥɟ ɩɪɢɧɭɞɢɬɟɥɶɧɨ ɨɬɤɪɵɜɚɧɢɹ ɡɚ ɫɱɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɪɚ ɭɞɚɪɧɨɝɨ ɤɥɚɩɚɧɚ 3 ɢɡ-ɩɨɞ ɧɟɝɨ 
ɧɚɱɢɧɚɟɬɫɹ ɢɫɬɟɱɟɧɢɟ ɜɨɞɵ ɫ ɜɨɡɪɚɫɬɚɸɳɟɣ ɜɨ ɜɪɟɦɟɧɢ ɫɤɨɪɨɫɬɶɸ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɨɜɵɲɚɟɬɫɹ ɞɚɜ-
ɥɟɧɢɟ ɩɨɞ ɤɥɚɩɚɧɨɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɧ ɡɚɯɥɨɩɵɜɚɟɬɫɹ, ɢ ɢɫɬɟɱɟɧɢɟ ɜɨɞɵ ɩɪɟɤɪɚɳɚɟɬɫɹ. ɉɪɢ 
ɷɬɨɦ ɞɜɢɠɭɳɚɹɫɹ ɩɨ ɢɧɟɪɰɢɢ ɜ ɩɢɬɚɬɟɥɶɧɨɣ ɬɪɭɛɟ ɠɢɞɤɨɫɬɶ ɨɬɤɪɵɜɚɟɬ ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ ɤɥɚɩɚɧ, 
ɜɥɢɜɚɟɬɫɹ ɜ ɜɨɡɞɭɲɧɵɣ ɤɨɥɩɚɤ, ɫɠɢɦɚɟɬ ɜ ɧɟɦ ɜɨɡɞɭɯ ɢ ɩɨɞɧɢɦɚɟɬɫɹ ɩɨ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦɭ ɬɪɭɛɨ-
ɩɪɨɜɨɞɭ ɤ ɧɚɝɧɟɬɚɬɟɥɶɧɨɦɭ ɛɚɤɭ. Ɂɚɬɟɦ ɞɚɜɥɟɧɢɟ ɜ ɩɢɬɚɬɟɥɶɧɨɣ ɬɪɭɛɟ ɩɚɞɚɟɬ, ɧɚɝɧɟɬɚɬɟɥɶɧɵɣ 
ɤɥɚɩɚɧ ɡɚɤɪɵɜɚɟɬɫɹ, ɚ ɭɞɚɪɧɵɣ  ɨɬɤɪɵɜɚɟɬɫɹ, ɢ ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ ɜɧɨɜɶ. Ɍɚɪɚɧ ɢɫɩɨɥɶɡɭɟɬ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɷɧɟɪɝɢɸ ɩɚɞɚɸɳɟɣ ɜɨɞɵ, ɩɨɷɬɨɦɭ ɞɥɹ ɟɝɨ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɧɟɤɨɬɨɪɵɣ ɩɟɪɟ-
ɩɚɞ ɭɪɨɜɧɹ ɦɟɠɞɭ ɩɢɬɚɬɟɥɶɧɵɦ ɛɚɫɫɟɣɧɨɦ ɢ ɬɚɪɚɧɨɦ, ɧɚɱɢɧɚɹ ɨɬ 0,2 ɦ ɢ ɜɵɲɟ [2]. Ⱦɥɹ ɜɤɥɸɱɟɧɢɹ 
ɝɢɞɪɨɬɚɪɚɧɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɢɟ ɧɢɡɤɨɧɚɩɨɪɧɵɟ ɝɢɞɪɨɭɡɥɵ. ɉɨɞɧɹɬɭɸ ɜɨɞɭ ɜ ɛɚɤ 7 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɰɟɥɟɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɟɥɤɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɬɨɱɧɢ-
ɤɨɜ ɷɧɟɪɝɢɢ ɤɪɨɦɟ ɷɧɟɪɝɢɢ ɩɚɞɚɸɳɟɣ ɜɨɞɵ.  

ɑɠɦɷ ɣɬɬɦɠɟɩɝɛɨɣɤ. Ɉɰɟɧɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɬɚɪɚɧɨɜ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɧɚɩɨɪɧɵɯ ɝɢɞɪɨɭɡɥɚɯ ɢ ɜɵɹɜɥɟɧɢɟ ɷɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɬɟɱɟ-
ɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ ɝɢɞɪɨɬɚɪɚɧɨɜ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɩɨɬɪɟɛɢɬɟɥɹ. 

ɂɛɟɛчɣ ɣɬɬɦɠɟɩɝɛɨɣɤ. ɂɡɭɱɢɬɶ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɧɚɩɨɪɧɵɯ ɝɢɞɪɨɭɡɥɨɜ ɑɟɥɹ-
ɛɢɧɫɤɨɣ ɨɛɥɚɫɬɢ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɢɞɪɨɬɚɪɚɧɧɵɯ ɭɫɬɚɧɨɜɨɤ; 
ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɭɸ ɨɰɟɧɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɝɢɞɪɨɬɚɪɚɧɚ ɌȽ-1 ɫ ɡɚɪɭɛɟɠɧɵɦɢ 
ɚɧɚɥɨɝɚɦɢ. 

ɇɠɭɩɟɣɥɛ ɣ ɫɠɢɮɦɷɭɛɭɶ ɣɬɬɦɠɟɩɝɛɨɣɤ Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɧɚɦɢ ɩɪɨɚɧɚɥɢ-
ɡɢɪɨɜɚɧɵ ɥɢɬɟɪɚɬɭɪɧɵɟ ɢɫɬɨɱɧɢɤɢ ɩɨ ɢɫɫɥɟɞɭɟɦɨɣ ɩɪɨɛɥɟɦɟ, ɜɵɩɨɥɧɟɧɨ ɫɪɚɜɧɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɝɢɞɪɨɬɚɪɚɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɫ ɭɱɟɬɨɦ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 
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Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨɬɟɧɰɢɚɥɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɧɚɩɨɪɧɵɯ ɝɢɞɪɨɭɡɥɨɜ ɧɟɷɧɟɪ-
ɝɟɬɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɉɨ ɞɚɧɧɵɦ [3], ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɑɟɥɹɛɢɧɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚɯɨɞɹɬɫɹ ɨɤɨɥɨ 412 
ɝɢɞɪɨɭɡɥɨɜ, ɫɭɦɦɚɪɧɵɣ ɩɨɥɧɵɣ ɨɛɴɟɦ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 3400 ɦɥɧ ɦ3, ɩɨɥɟɡɧɵɣ – 2630 ɦɥɧ ɦ3. 
Ȼɨɥɶɲɢɧɫɬɜɨ ɜɨɞɨɯɪɚɧɢɥɢɳ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɧɭɠɞ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ (82 %). Ⱥɛɫɨɥɸɬɧɨɟ 
ɛɨɥɶɲɢɧɫɬɜɨ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɛɥɚɫɬɢ ɩɪɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɨ ɨɛɴɟɦɚɦ ɢ ɩɥɨɳɚɞɢ ɨɬɧɨɫɹɬɫɹ ɤ ɤɚɬɟ-
ɝɨɪɢɢ ɦɚɥɵɯ. ɋɚɦɨɣ ɦɧɨɝɨɱɢɫɥɟɧɧɨɣ ɹɜɥɹɟɬɫɹ ɝɪɭɩɩɚ ɦɚɥɵɯ ɜɨɞɨɯɪɚɧɢɥɢɳ (93 %) ɺɦɤɨɫɬɶɸ ɞɨ                  
10 ɦɥɧ ɦ3. Ɉɫɧɨɜɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɷɬɢɯ ɜɨɞɨɯɪɚɧɢɥɢɳ – ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɟɣ ɨɪɨɲɟɧɢɹ, ɜɨɞɨ-
ɫɧɚɛɠɟɧɢɹ, ɪɵɛɨɪɚɡɜɟɞɟɧɢɟ. ɉɨɞɤɥɸɱɟɧɢɟ ɝɢɞɪɨɬɚɪɚɧɚ ɤ ɫɭɳɟɫɬɜɭɸɳɟɦɭ ɧɢɡɤɨɧɚɩɨɪɧɨɦɭ ɝɢɞɪɨ-
ɭɡɥɭ ɫɧɢɡɢɬ ɤɚɩɢɬɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɢ ɩɨɜɵɫɢɬ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɜɧɟɞɪɟɧɢɹ ɷɬɨɣ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɣ ɬɟɯɧɨɥɨɝɢɢ. 

Ƚɢɞɪɨɬɚɪɚɧ ɫ ɞɚɜɧɢɯ ɩɨɪ ɢɡɜɟɫɬɟɧ ɜ ɋɒȺ, Ⱥɜɫɬɪɚɥɢɢ ɢ ɜ ɫɬɪɚɧɚɯ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɵ. ȼ ɷɬɢɯ 
ɝɨɫɭɞɚɪɫɬɜɚɯ ɢ ɫɟɣɱɚɫ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɞɟɫɹɬɤɨɜ ɦɚɥɵɯ ɤɨɦɩɚɧɢɣ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ ɧɚ 
ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɞɚɠɟ. ȼɫɟ ɛɨɥɶɲɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɨɧ ɩɪɢɨɛɪɟɬɚɟɬ ɢ ɜ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɫɬɪɚ-
ɧɚɯ: Ɍɚɢɥɚɧɞɟ, Ʌɚɨɫɟ, Ɇɚɥɚɣɡɢɢ, ȼɶɟɬɧɚɦɟ ɢ ɞɪɭɝɢɯ, ɝɞɟ ɢɡ-ɡɚ ɤɥɢɦɚɬɚ ɢ ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ ɜɨɡɧɢ-
ɤɚɸɬ ɩɪɨɛɥɟɦɵ ɫ ɞɨɫɬɚɜɤɨɣ ɜɨɞɵ ɩɨɬɪɟɛɢɬɟɥɸ, ɚ ɬɚɤɠɟ ɟɫɬɶ ɩɪɨɛɥɟɦɵ ɫ ɷɧɟɪɝɨɨɛɟɫɩɟɱɟɧɢɟɦ [4]. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ ɱɬɨ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɵɪɨɫ ɢɧɬɟɪɟɫ ɤ ɝɢɞɪɨɬɚɪɚɧɧɵɦ ɭɫɬɚɧɨɜɤɚɦ, ɞɨ ɫɢɯ 
ɩɨɪ ɫɥɨɠɧɨ ɧɚɣɬɢ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɦɨɞɟɥɟɣ ɢ ɫɞɟɥɚɬɶ ɨɩɬɢɦɚɥɶɧɵɣ 
ɜɵɛɨɪ ɬɨɣ ɢɥɢ ɢɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. ɉɨɷɬɨɦɭ ɜɨɡɧɢɤɥɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɫɪɚɜɧɢɬɟɥɶɧɨɦ ɚɧɚɥɢɡɟ ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɨɤ.  ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɜɫɟɯ ɝɢɞɪɨɬɚɪɚɧɨɜ ɩɪɨɜɨ-
ɞɢɥɚɫɶ ɞɥɹ ɨɞɢɧɚɤɨɜɵɯ ɭɫɥɨɜɢɣ: ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ 2-ɞɸɣɦɨɜɵɟ ɫɬɚɥɶɧɵɟ ɝɢɞɪɨɬɚɪɚɧɵ ɢɡɜɟɫɬɧɵɯ 
ɡɚɪɭɛɟɠɧɵɯ ɮɢɪɦ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɢɥɢɫɶ ɩɪɢ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɩɨɪɟ 3 ɦ. ȼ ɤɚɱɟɫɬɜɟ 
ɬɟɯɧɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɡɚɪɭɛɟɠɧɵɯ ɝɢɞɪɨɬɚɪɚɧɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɦɚɬɟɪɢɚɥɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɭɱɟɧɵɯ ɢɡ 
ɭɧɢɜɟɪɫɢɬɟɬɚ Warwick (ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ). ɂɡ ɧɢɯ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɱɟɬɵɪɟ ɦɨɞɟɥɢ ɝɢɞɪɨɬɚɪɚɧɨɜ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɡɭɦɧɵɣ ɜɵɛɨɪ ɜ ɫɨɨɬɧɨɲɟɧɢɢ ɰɟɧɵ ɤ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. Ɂɚ ɨɫɧɨɜɭ ɷɦɩɢɪɢ-
ɱɟɫɤɨɝɨ ɫɪɚɜɧɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɝɢɞɪɨɬɚɪɚɧ, ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɣ ɢ ɢɫɩɵɬɚɧɧɵɣ ɭɱɟɧɵɦɢ ɑɟɥɹɛɢɧ-
ɫɤɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɚɝɪɨɢɧɠɟɧɟɪɧɨɣ ɚɤɚɞɟɦɢɢ (ɑȽȺȺ) ɜ 2013 ɝɨɞɭ ɌȽ-1[5], ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ 
ɜ ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɢ ɜɟɫ ɭɞɚɪɧɨɝɨ ɤɥɚɩɚɧɚ ɪɚɫɫɱɢɬɚɧ ɧɚ ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. ɗɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɌȽ-1 ɩɨɞɬɜɟɪɠɞɚɸɬ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɦɟɬɨɞɢɤɭ ɪɚɫɱɟɬɚ, ɢɡɥɨɠɟɧɧɭɸ ɜ 
[6, 7]. ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɢɜɟɞɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɄɉȾ (η) ɢ ɦɨɳɧɨɫɬɢ (Ɋ) ɝɢɞɪɨɬɚɪɚɧɚ ɨɬ ɜɵɫɨɬɵ ɧɚɝɧɟ-
ɬɚɧɢɹ (h.) 
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Ɋɢɫ. 2. Эɮɮɟɤɬɢɜɧɨɫɬɶ ɝɢɞɪɨɬɚɪɚɧɧɵɯ ɧɚɫɨɫɨɜ: ɚ – ɡɚɜɢɫɢɦɨɫɬɶ η=f(h); ɛ – ɡɚɜɢɫɢɦɨɫɬɶ P=f(h) 
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Ⱦɥɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɞɪɨɬɚɪɚɧɚ  ɧɚ ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬɧɨɲɟɧɢɣ ɪɚɫɯɨɞɨɜ ɩɨɞɧɹɬɨɣ ɜɨɞɵ q ɤ ɨɛɳɟɦɭ ɪɚɫɯɨɞɭ Q ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɝɢɞɪɨɬɚɪɚɧ ɤ 
ɨɬɧɨɲɟɧɢɸ ɜɵɫɨɬ ɧɚɩɨɪɚ ɩɟɪɟɞ ɬɚɪɚɧɨɦ H ɤ ɜɵɫɨɬɟ ɩɨɞɴɟɦɚ h.  

 

 
 

Ɋɢɫ. 3. ɋɪɚɜɧɟɧɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɨɞɴɟɦɚ ɠɢɞɤɨɫɬɢ ɜ ɞɢɚɩɚɡɨɧɟ ɜɵɫɨɬ ɧɚɝɧɟɬɚɧɢɹ 
 

ɉɪɢɜɟɞɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ, ɱɬɨ Rife ɡɚɦɟɬɧɨ ɯɭɠɟ ɨɫɬɚɥɶɧɵɯ ɝɢɞɪɨɬɚɪɚɧɨɜ, ɚ 
ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɞɪɭɝɢɦɢ ɝɢɞɪɨɬɚɪɚɧɚɦɢ ɧɚɫɬɨɥɶɤɨ ɦɚɥɵ, ɱɬɨ ɫɥɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɛɨɪ ɜ ɩɨɥɶɡɭ ɤɚɤɨ-
ɝɨ-ɥɢɛɨ ɧɚɫɨɫɚ Д8]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɦɵɲɥɟɧɧɵɟ ɨɛɪɚɡɰɵ ɝɢɞɪɨɬɚɪɚɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢɦɟɸɬ ɫɯɨ-
ɠɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɨɷɬɨɦɭ ɜɵɛɨɪ ɮɢɪɦɵ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɞɨɥɠɟɧ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɷɤɨɧɨɦɢɱɟ-
ɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɢ ɫɪɨɤ ɫɥɭɠɛɵ ɭɫɬɪɨɣɫɬɜɚ. ȼ ɬɚɛɥɢɰɟ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɫɦɚɬɪɢ-
ɜɚɟɦɵɯ ɝɢɞɪɨɬɚɪɚɧɨɜ ɢ ɢɯ ɪɟɣɬɢɧɝ ɜ ɫɨɨɬɧɨɲɟɧɢɢ ɰɟɧɵ ɤ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

 
Ɍɫɛɝɨɣɭɠɦɷɨɛɺ хɛɫɛɥɭɠɫɣɬɭɣɥɛ ɞɣɟɫɩɭɛɫɛɨɩɝ 
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Ɋɟɣɬɢɧɝ 
ɞɨɥɥ. ɋɒȺ 

ɪɭɛ. (ɩɨ ɤɭɪɫɭ 
19.10.2014 ɝ.) 

Vulcan 21/2 6,1 67 1800 295 12034 4 

Blake ɇɭdram 31/2 6,0 67 1500 250 10199 3 

Sano No. 5/65 mm 6,95 77 1500 216 8812 2 

Rife 20 HDU 5,4 60 1650 306 12483 5 

ɌȽ-1 8,1 87 1200 148 6038 1 

 
ɂɛɥɦɹчɠɨɣɠ. ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ  ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɟɥɶ-

ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɬɨɢɬ ɭɞɟɥɢɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦɭ ɩɨɬɟɧɰɢɚɥɭ 
ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɢɞɪɨɭɡɥɨɜ ɧɟɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ȼ ɷɬɨɦ ɩɥɚɧɟ ɑɟɥɹɛɢɧɫɤɚɹ ɨɛɥɚɫɬɶ 
ɨɛɥɚɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ.  

ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ, ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɜ ɑȽȺȺ ɦɨɞɟɥɶ 
ɝɢɞɪɨɬɚɪɚɧɚ ɞɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɫɨɩɨɫɬɚɜɢɦɭɸ ɫ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɦɢ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɧɚɫɨ-
ɫɚɦɢ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɭɫɥɨɜɢɣ; ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɱɟɦ ɜɫɟ ɤɨɦɦɟɪɱɟɫɤɢɟ 
ɦɨɞɟɥɢ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɬɢɩɨɪɚɡɦɟɪɚ  ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɭɫɥɨɜɢɣ. ɉɪɢ ɷɬɨɦ ɫɬɨɢɦɨɫɬɶ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɟɦ ɭ ɞɪɭɝɢɯ ɤɨɦɦɟɪɱɟɫɤɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɨɤɚɡɚɥɢ, ɱɬɨ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɬɟɱɟɫɬɜɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɌȽ-1 ɩɪɨɫɬɚɹ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɟɲɟɜɚɹ ɢ ɩɪɟɜɨɫɯɨɞɢɬ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɡɚɪɭɛɟɠɧɵɟ ɦɨɞɟɥɢ, ɚ 
ɫɬɚɥɨ ɛɵɬɶ ɟɟ ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɞɥɹ ɲɢɪɨɤɨɝɨ ɜɧɟɞɪɟɧɢɹ. 
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ɊȻɋȻɇɀɍɋɖ ȽɂȻɃɇɉȿɀɄɌɍȽɃɚ ȾɎɌɀɈɃɒɈɉɄ ɇȻɓɃɈɖ Ɍ ɊɋɀɊɚɍɌɍȽɃɀɇ 

 
ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɨ ɞɜɢɠɟɧɢɟ ɞɜɭɯɝɭɫɟɧɢɱɧɨɣ ɥɟɫɧɨɣ ɦɚɲɢɧɵ  ɩɪɢ ɧɚɟɡɞɟ ɢ ɩɟɪɟɟɡɞɟ 

ɱɟɪɟɡ ɩɪɟɩɹɬɫɬɜɢɟ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɟɧɤɢ. ɉɨɥɭɱɟɧɵ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɢ ɭɫɥɨ-
ɜɢɹ ɩɪɟɨɞɨɥɟɧɢɹ ɩɪɟɩɹɬɫɬɜɢɹ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɥɟɫɧɚɹ ɦɚɲɢɧɚ, ɝɭɫɟɧɢɰɵ, ɩɨɪɨɝɨɜɨɟ ɩɪɟɩɹɬɫɬɜɢɟ, ɜɟɪɬɢɤɚɥɶɧɚɹ ɫɬɟɧ-
ɤɚ, ɭɝɨɥ ɧɚɤɥɨɧɚ, ɧɚɬɹɠɧɨɟ ɤɨɥɟɫɨ, ɫɰɟɩɥɟɧɢɟ, ɩɚɪɚɦɟɬɪɵ ɭɪɚɜɧɟɧɢɹ. 

 
V.N. Kholopov, V.A. Labzin 

 
INTERACTION PARAMETERS OF THE CATERPILLAR VEHICLE WITH THE OBSTACLE 

 
The movement of the two-caterpillar forest vehicle at thetripping-overand moving throughthe obsta-

cle in the form of the vertical wall is considered in the article. The analytical dependences and conditions of 
the obstacleovercoming are received. 

Key words: forest vehicle, caterpillars, threshold obstacle, vertical wall, tilt angle, tightening wheel, 
coupling, equation parameters. 

 
 
Ƚɝɠɟɠɨɣɠ. Ʌɟɫɧɵɟ ɝɭɫɟɧɢɱɧɵɟ ɦɚɲɢɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɜɧɢɧɧɨ-ɝɨɪɧɵɯ ɭɫɥɨɜɢ-

ɹɯ ɫ ɪɚɡɥɢɱɧɨɣ ɡɚɯɥɚɦɥɟɧɧɨɣ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɩɪɟɩɹɬɫɬɜɢɹɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜɵɫɬɭɩɚɸɳɢɦɢ 
ɩɪɟɩɹɬɫɬɜɢɹɦɢ Д1, 2]. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɚɛɨɬ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɨɞɢɮɢɤɚɰɢɢ ɥɟɫ-
ɧɵɯ ɦɚɲɢɧ, ɫɩɨɫɨɛɧɵɯ ɜɵɩɨɥɧɹɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ ɫ ɩɪɟɨɞɨɥɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɥɟɫɧɵɯ 
ɩɪɟɩɹɬɫɬɜɢɣ Д2]. ɉɪɟɨɞɨɥɟɧɢɟ ɩɨɪɨɝɨɜɨɝɨ ɩɪɟɩɹɬɫɬɜɢɹ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ ɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ ɧɚ 
ɫɤɥɨɧɟ ɢ ɟɺ ɞɜɢɠɟɧɢɢ ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ ɩɨ ɫɤɥɨɧɭ ɢɦɟɟɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɜ ɧɚɫɬɨɹɳɟɦ ɢɫɫɥɟɞɨɜɚ-
ɧɢɢ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ. 

ɑɠɦɷ ɣɬɬɦɠɟɩɝɛɨɣɤ. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ  ɞɜɭɯɝɭɫɟɧɢɱɧɨɣ ɦɚɲɢɧɵ ɫ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɬɟɧɤɨɣ. 
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