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ȼɫɬɭɩ 

ɉɪɨɬɹɝɨɦ 2010–2018 ɪɨɤɿɜ ɜɿɞɛɭɜɚɜɫɹ ɚɤ-
ɬɢɜɧɢɣ ɪɨɡɜɢɬɨɤ ɤɨɦɟɪɰɿɣɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ 
– ɟɥɟɤɬɪɨɛɭɫɿɜ ɿ ɬɪɨɥɟɣɛɭɫɿɜ, ɩɪɢɡɧɚɱɟɧɢɯ 
ɞɥɹ ɦɿɫɶɤɢɯ ɩɟɪɟɜɟɡɟɧɶ ɩɚɫɚɠɢɪɿɜ, ɬɚ ɜɚɧɬɚɠ-

ɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ, ɡɨɤɪɟɦɚ ɫɩɟɰɿɚɥɶɧɨɝɨ ɿ 
ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ (ɧɚɩɪɢɤɥɚɞ, 

ɚɟɪɨɩɨɪɬɧɢɯ ɚɜɬɨɛɭɫɿɜ ɿ ɫɦɿɬɬєɜɨɡɿɜ). Ȼɚɝɚɬɶ-
ɦɚ ɜɿɞɨɦɢɦɢ єɜɪɨɩɟɣɫɶɤɢɦɢ, ɚɦɟɪɢɤɚɧɫɶɤɢ-

ɦɢ ɬɚ ɚɡɿɚɬɫɶɤɢɦɢ ɮɿɪɦɚɦɢ ɫɬɜɨɪɟɧɨ ɰɿɥɢɣ 

ɪɹɞ ɦɨɞɟɥɟɣ ɟɥɟɤɬɪɨɛɭɫɿɜ ɬɚ ɜɚɧɬɚɠɧɢɯ ɟɥɟɤ-
ɬɪɨɦɨɛɿɥɿɜ, ɹɤɿ ɭɠɟ ɜɢɝɨɬɨɜɥɹɸɬɶɫɹ ɫɟɪɿɣɧɨ. 
Ɉɫɨɛɥɢɜɨ ɡɧɚɱɧɢɯ ɭɫɩɿɯɿɜ ɭ ɫɬɜɨɪɟɧɧɿ ɣ ɜɢ-

ɪɨɛɧɢɰɬɜɿ ɟɥɟɤɬɪɨɛɭɫɿɜ ɞɨɫɹɝɥɢ ɤɨɦɩɚɧɿɹ 
«Proterra, Inc.» (ɋɒȺ) ɬɚ ɤɢɬɚɣɫɶɤɿ ɜɢɪɨɛɧɢ-

ɤɢ, ɫɟɪɟɞ ɹɤɢɯ ɜɢɞɿɥɹɸɬɶɫɹ ɤɨɦɩɚɧɿʀ «BYD 

Motors Inc.» ɬɚ «Zhongzhi New Energy Vehicle 

Co., Ltd.». Ⱦɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɬɪɚɧɫɦɿɫɿɹɯ 
ɤɨɦɟɪɰɿɣɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɛɚɝɚɬɶɦɚ ɫɩɟɰɿɚ-
ɥɿɡɨɜɚɧɢɦɢ ɮɿɪɦɚɦɢ ɩɪɨɩɨɧɭɸɬɶɫɹ ɟɥɟɤɬɪɢ-

ɱɧɿ ɬɹɝɨɜɿ ɩɪɢɜɨɞɢ (ȿɌɉɪ) ɭ ɪɿɡɧɢɯ ɜɚɪɿɚɧɬɚɯ, 
ɤɨɧɫɬɪɭɤɰɿʀ ɹɤɢɯ ɩɨɫɬɿɣɧɨ ɜɞɨɫɤɨɧɚɥɸɸɬɶɫɹ ɿ 
ɪɨɡɜɢɜɚɸɬɶɫɹ. Ʉɨɠɧɨɝɨ ɪɨɤɭ ɡ’ɹɜɥɹɸɬɶɫɹ ɧɨ-
ɜɿ ɤɨɧɫɬɪɭɤɰɿʀ ɟɥɟɤɬɪɢɱɧɢɯ ɜɟɞɭɱɢɯ ɦɨɫɬɿɜ 
(ȼɆ) ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɟɥɟɤɬɪɨ-
ɛɭɫɿɜ, ɬɪɨɥɟɣɛɭɫɿɜ ɬɚ ɜɚɧɬɚɠɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿ-
ɥɿɜ. Ɍɚɤ, ɭ 2015 ɪɨɰɿ ɮɿɪɦɚ «Brist Axle 

Systems Srl.» (Іɬɚɥɿɹ) ɧɚ Ɇɿɠɧɚɪɨɞɧɨɦɭ ɚɜɬɨ-
ɛɭɫɧɨɦɭ ɫɚɥɨɧɿ «Busworld Europe» (Kortrijk, 

Ȼɟɥɶɝɿɹ) ɩɪɟɡɟɧɬɭɜɚɥɚ ȼɆ ɡ ɧɟɡɚɥɟɠɧɨɸ ɩɿɞ-

ɜɿɫɤɨɸ ɨɞɢɧɚɪɧɢɯ ɤɨɥɿɫ ɿ ɤɭɬɨɦ ʀɯ ɩɨɜɨɪɨɬɭ 
ɞɨ 30°. Ⱥ ɧɚ Ɇɿɠɧɚɪɨɞɧɨɦɭ ɚɜɬɨɫɚɥɨɧɿ ɤɨɦɟ-
ɪɰɿɣɧɢɯ ɚɜɬɨɦɨɛɿɥɿɜ IAA-2018, ɹɤɢɣ ɩɪɨɯɨ-
ɞɢɜ 19–27 ɜɟɪɟɫɧɹ 2018 ɪ. ɭ Ƚɚɧɧɨɜɟɪɿ 
(Hannover, ɇɿɦɟɱɱɢɧɚ) ɤɿɥɶɤɨɦɚ ɚɦɟɪɢɤɚɧɫɶ-
ɤɢɦɢ ɬɚ ɿɧɲɢɦɢ ɮɿɪɦɚɦɢ ɛɭɥɢ ɩɨɤɚɡɚɧɿ ɩɪɨ-
ɬɨɬɢɩɢ ɟɥɟɤɬɪɢɱɧɢɯ ȼɆ, ɫɬɜɨɪɟɧɢɯ ɡɚ ɨɪɢɝɿ-

ɧɚɥɶɧɢɦɢ ɤɨɦɩɨɧɭɜɚɥɶɧɢɦɢ ɫɯɟɦɚɦɢ. 

ɋɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɧɚɩɪɹɦ ɟɥɟɤɬɪɨɛɭɫɨ-
ɛɭɞɭɜɚɧɧɹ є ɱɢ ɧɟ єɞɢɧɢɦ ɦɨɠɥɢɜɢɦ ɧɚɩɪɹ-
ɦɤɨɦ ɪɨɡɜɢɬɤɭ ɩɨɜɧɨɰɿɧɧɨɝɨ ɚɜɬɨɛɭɫɨɛɭɞɭ-

ɜɚɧɧɹ, ɬɨɛɬɨ ɜɢɪɨɛɧɢɰɬɜɚ ɧɟ ɬɿɥɶɤɢ ɤɭɡɨɜɿɜ 
ɚɜɬɨɛɭɫɿɜ ɬɚ ʀɯ ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ, ɚɥɟ ɣ ɜɢɪɨ-
ɛɧɢɰɬɜɚ ɤɨɦɩɥɟɤɬɭɜɚɥɶɧɢɯ ɜɢɪɨɛɿɜ ɬɪɚɧɫɦɿ-
ɫɿɣ ɬɚ ɯɨɞɨɜɢɯ ɱɚɫɬɢɧ. ɐɟ ɬɜɟɪɞɠɟɧɧɹ є ɫɩɪɚ-
ɜɟɞɥɢɜɢɦ ɿ ɞɨ ɜɚɧɬɚɠɧɨɝɨ ɟɥɟɤɬɪɨɦɨɛɿɥɟ-
ɛɭɞɭɜɚɧɧɹ ɧɚ ɨɫɧɨɜɿ ɫɬɜɨɪɟɧɧɹ ɞɥɹ ɬɚɤɢɯ 

ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɤɚɛɿɧ ɤɚɪɤɚɫɧɨ-ɩɚɧɟɥɶɧɨɝɨ 
ɬɢɩɭ. Ʉɚɪɤɚɫɢ ɬɚɤɢɯ ɤɚɛɿɧ ɜɢɝɨɬɨɜɥɹɸɬɶɫɹ ɡɿ 
ɫɬɚɥɶɧɢɯ ɬɪɭɛ ɩɪɹɦɨɤɭɬɧɨɝɨ ɚɛɨ ɿɧɲɨɝɨ 
ɩɪɨɮɿɥɸ ɣ ɨɛɥɢɰɶɨɜɭɸɬɶɫɹ ɩɚɧɟɥɹɦɢ, ɜɢɝɨ-
ɬɨɜɥɟɧɢɦɢ ɿɡ ɤɨɦɩɨɡɢɬɧɢɯ ɦɚɬɟɪɿɚɥɿɜ. Ȼɿɥɶ-
ɲɿɫɬɶ ɩɚɧɟɥɟɣ ɡɨɜɧɿɲɧɶɨɝɨ ɨɛɥɢɰɸɜɚɧɧɹ 
ɩɪɢɤɥɟɸɸɬɶɫɹ ɞɨ ɤɚɪɤɚɫɭ ɤɚɛɿɧɢ, ɿɧɲɿ,ɡɚ ɧɟ-
ɨɛɯɿɞɧɨɫɬɿ, ɩɪɢɤɪɭɱɭɸɬɶɫɹ ɝɜɢɧɬɨɜɢɦɢ ɚɛɨ 

ɛɨɥɬɨɜɢɦɢ ɡ’єɞɧɚɧɧɹɦɢ.  

Ⱦɭɦɚєɬɶɫɹ, ɳɨ ɫɬɜɨɪɟɧɧɹ ɬɹɝɨɜɢɯ ɟɥɟɤɬ-
ɪɢɱɧɢɯ ɞɜɢɝɭɧɿɜ (ɌȿȾ), ɿɧɜɟɪɬɨɪɿɜ ɬɚ ɿɧɲɢɯ 

ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ ɫɢɫɬɟɦ ɤɟɪɭɜɚɧɧɹ ȿɌɉɪ, 
ɟɥɟɤɬɪɢɱɧɢɯ ɜɟɞɭɱɢɯ ɦɨɫɬɿɜ ɬɨɳɨ ɳɟ ɦɨɠ-

ɥɢɜɟ ɧɚ ɜɿɬɱɢɡɧɹɧɢɯ ɦɚɲɢɧɨɛɭɞɿɜɧɢɯ ɩɿɞɩ-

ɪɢєɦɫɬɜɚɯ. Ɍɨɦɭ ɪɨɡɪɨɛɥɟɧɧɹ ɤɨɧɫɬɪɭɤɰɿɣ ɬɚ 
ɨɫɜɨєɧɧɹ ɫɟɪɿɣɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ȿɌɉɪ є ɞɭ-

ɠɟ ɜɚɠɥɢɜɢɦ ɡɚɜɞɚɧɧɹɦ ɭɤɪɚʀɧɫɶɤɨɝɨ ɦɚɲɢ-

ɧɨɛɭɞɭɜɚɧɧɹ ɿ ɩɨɜɢɧɧɨ ɫɬɚɬɢ ɨɞɧɢɦ ɿɡ ɣɨɝɨ 

ɩɪɿɨɪɢɬɟɬɧɢɯ ɧɚɩɪɹɦɿɜ. Ȼɿɥɶɲɟ ɬɨɝɨ, ɩɨɜɢɧɧɚ 
ɛɭɬɢ ɪɨɡɪɨɛɥɟɧɚ ɞɟɪɠɚɜɧɚ ɩɪɨɝɪɚɦɚ ɪɨɡɜɢɬ-
ɤɭ ɜɿɬɱɢɡɧɹɧɨɝɨ ɤɨɦɟɪɰɿɣɧɨɝɨ ɟɥɟɤɬɪɨɦɨɛɿ-
ɥɟɛɭɞɭɜɚɧɧɹ – ɬɨɛɬɨ ɟɥɟɤɬɪɨɛɭɫɿɜ, ɬɪɨɥɟɣɛɭ-

ɫɿɜ, ɝɟɧɨɛɭɫɿɜ (ɝɿɛɪɢɞɧɢɯ ɚɜɬɨɛɭɫɿɜ ɡ ȿɌɉɪ ɿ 
ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɨɸ ɭɫɬɚɧɨɜɤɨɸ) ɬɚ ɜɚɧɬɚ-
ɠɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɪɿɡɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ. 
ɉɟɪɲ ɡɚ ɜɫɟ ɩɨɜɢɧɧɿ ɛɭɬɢ ɫɬɜɨɪɟɧɿ ɬɚ ɨɫɜɨєɧɿ 
ɭ ɜɢɪɨɛɧɢɰɬɜɿ ɤɨɦɟɪɰɿɣɧɿ ɬɪɚɧɫɩɨɪɬɧɿ ɡɚɫɨ-
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ɛɢ, ɨɛɥɚɞɧɚɧɿ ȿɌɉɪ, ɹɤɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɞɥɹ 
ɩɟɪɟɜɟɡɟɧɶ ɩɚɫɚɠɢɪɿɜ ɬɚ ɞɥɹ ɞɨɫɬɚɜɥɹɧɧɹ ɪɿ-
ɡɧɢɯ ɜɚɧɬɚɠɿɜ ɞɨ ɬɨɪɝɿɜɟɥɶɧɢɯ ɡɚɤɥɚɞɿɜ ɭ 

ɦɟɠɚɯ ɦɿɫɬ ɬɚ ɿɧɲɢɯ ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɿɜ.  
 

Ɉɝɥɹɞ ɤɨɧɫɬɪɭɤɰɿɣ ɟɥɟɤɬɪɢɱɧɢɯ ɬɹɝɨɜɢɯ 
ɩɪɢɜɨɞɿɜ ɤɨɦɟɪɰɿɣɧɨɝɨ ɚɜɬɨɦɨɛɿɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɭ ɧɚ ɨɫɧɨɜɿ ɦɨɫɬɿɜ ɛɚɥɤɨɜɨɝɨ ɿ 

ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ 
Ɂɚ ɨɫɬɚɧɧє ɞɟɫɹɬɢɥɿɬɬɹ ɚɜɬɨɦɨɛɿɥɶɧɢɦɢ ɬɚ 

ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɦɢ ɤɨɦɩɚɧɿɹɦɢ ɛɚɝɚɬɶɨɯ ɤɪɚʀɧ 

Єɜɪɨɩɢ, Ⱥɡɿʀ ɬɚ Ⱥɦɟɪɢɤɢ ɪɨɡɪɨɛɥɟɧɿ ɤɨɧɫ-
ɬɪɭɤɰɿʀ ȿɌɉɪ, ɹɤɿ ɜɢɝɨɬɨɜɥɹɸɬɶɫɹ ɫɟɪɿɣɧɨ 

ɚɛɨ ɩɪɟɡɟɧɬɨɜɚɧɿ ɜ ɹɤɨɫɬɿ ɩɟɪɫɩɟɤɬɢɜɧɢɯ 
ɩɪɨɬɨɬɢɩɿɜ, ɩɨ ɹɤɢɯ ɭɠɟ ɡɞɿɣɫɧɸєɬɶɫɹ ɬɟɯɧɨ-
ɥɨɝɿɱɧɚ ɩɿɞɝɨɬɨɜɤɚ ʀɯ ɫɟɪɿɣɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. 
ȼɨɧɢ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɤɨɦɩɨɧɭɜɚɥɶɧɢɦɢ ɫɯɟ-
ɦɚɦɢ ɡɚ ɫɤɥɚɞɨɦ, ɛɭɞɨɜɨɸ ɬɚ ɪɨɡɦɿɳɟɧɧɹɦ 

ɨɫɧɨɜɧɢɯ ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ, ɬɢɩɚɦɢ ȼɆ ɬɚ 
ɌȿȾ, ʀɯ ɤɿɥɶɤɿɫɬɸ ɬɚ ɪɨɡɦɿɳɟɧɧɹɦ ɬɨɳɨ. ȼɿɞ-

ɩɨɜɿɞɧɨ ɬɟɯɧɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɬɚ ɟɤɫɩɥɭɚɬɚɰɿɣ-

ɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȿɌɉɪ ɪɿɡɧɢɯ ɬɢɩɿɜ, ɫɬɜɨ-
ɪɟɧɢɯ ɡɚ ɪɿɡɧɢɦɢ ɤɨɦɩɨɧɭɜɚɥɶɧɢɦɢ ɫɯɟɦɚɦɢ, 

ɫɭɬɬєɜɨ ɪɿɡɧɹɬɶɫɹ. Ɉɫɨɛɥɢɜɨ ɜɚɠɥɢɜɟ ɡɧɚɱɟɧ-

ɧɹ ɩɿɞ ɱɚɫ ɫɬɜɨɪɟɧɧɹ ɤɨɦɟɪɰɿɣɧɢɯ ɟɥɟɤɬɪɨ-
ɦɨɛɿɥɿɜ ɦɚɸɬɶ ɪɨɡɦɿɪɧɿ ɩɚɪɚɦɟɬɪɢ ȿɌɉɪ  ɬɚ 
ɩɚɪɚɦɟɬɪɢ ɦɚɫ ʀɯ ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ.  

Ʉɪɿɦ ɬɨɝɨ, ɿɫɧɭɸɬɶ ɤɨɧɫɬɪɭɤɰɿʀ ɫɩɟɰɿɚɥɿ-
ɡɨɜɚɧɢɯ ɟɥɟɤɬɪɢɱɧɢɯ ȼɆ, ɩɪɢɡɧɚɱɟɧɢɯ ɞɥɹ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɥɢɲɟ ɜ ɟɥɟɤɬɪɨɛɭɫɚɯ ɿ ɬɪɨɥɟɣ-

ɛɭɫɚɯ, ɹɤɿ ɡɞɿɣɫɧɸɸɬɶ ɜɧɭɬɪɿɲɧɶɨɦɿɫɶɤɿ ɩɟ-
ɪɟɜɟɡɟɧɧɹ ɩɚɫɚɠɢɪɿɜ. ɏɚɪɚɤɬɟɪɧɨɸ ɨɫɨɛɥɢɜɿ-
ɫɬɸ ɰɢɯ ɩɚɫɚɠɢɪɫɶɤɢɯ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ 
є ɧɚɹɜɧɿɫɬɶ ɧɢɡɶɤɨɝɨ ɪɿɜɧɹ ɩɿɞɥɨɝɢ ɭ ɩɚɫɚ-
ɠɢɪɫɶɤɨɦɭ ɫɚɥɨɧɿ (ɧɟ ɛɿɥɶɲɟ 360 ɦɦ ɜɿɞ ɨɩɨ-
ɪɧɨʀ ɩɨɜɟɪɯɧɿ).  
ȿɥɟɤɬɪɢɱɧɿ ȼɆ ɭɧɿɜɟɪɫɚɥɶɧɨɝɨ ɩɪɢɡɧɚ-

ɱɟɧɧɹ, ɞɨ ɹɤɢɯ ɜɿɞɧɨɫɹɬɶɫɹ ȼɆ ɛɚɥɤɨɜɨɝɨ 
ɬɢɩɭ, ɦɨɠɭɬɶ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɹɤ ɭ ɬɪɚɧɫɦɿɫɿ-
ɹɯ ɟɥɟɤɬɪɨɛɭɫɿɜ ɬɚ ɬɪɨɥɟɣɛɭɫɿɜ, ɫɩɪɨɟɤ-
ɬɨɜɚɧɢɯ ɡɚ ɧɨɜɢɦɢ ɤɨɦɩɨɧɭɜɚɥɶɧɢɦɢ ɫɯɟ-
ɦɚɦɢ, ɬɚɤ ɿ ɭ ɬɪɚɧɫɦɿɫɿɹɯ ɜɚɧɬɚɠɧɢɯ ɟɥɟɤɬɪɨ-
ɦɨɛɿɥɿɜ ɚɛɨ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɫɩɟɰɿɚɥɶɧɨɝɨ ɱɢ 

ɫɩɟɰɿɚɥɿɡɨɜɚɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ.   
ɋɭɱɚɫɧɿ ȿɌɉɪ ɤɨɦɟɪɰɿɣɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿ-

ɥɿɜ, ɫɬɜɨɪɟɧɢɯ ɧɚ ɨɫɧɨɜɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ȼɆ 

ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ, ɩɪɨɩɨɧɭєɬɶɫɹ ɨɛ’єɞɧɚɬɢ ɡɚ 
ɬɢɩɨɦ ȼɆ ɿ ɪɨɡɦɿɳɟɧɧɹɦ ɌȿȾ ɭ ɧɚɫɬɭɩɧɿ 
ɩ’ɹɬɶ ɝɪɭɩ (ɪɢɫ. 1):  ȿɌɉɪ ɡ ɦɟɯɚɧɿɱɧɢɦ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ;  ȿɌɉɪ ɡ ɟɥɟɤɬɪɢɱɧɢɦ ȼɆ ɿɧɬɟɝɪɚɥɶɧɨ-
ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ;  ȿɌɉɪ ɡ ɟɥɟɤɬɪɢɱɧɢɦ ȼɆ ɿɧɬɟɝɪɚɥɶɧɨɝɨ 
ɬɢɩɭ;  ȿɌɉɪ ɡ ɟɥɟɤɬɪɢɱɧɢɦ ȼɆ ɩɨɪɬɚɥɶɧɨɝɨ 
ɬɢɩɭ;  ȿɌɉɪ ɡ ɟɥɟɤɬɪɢɱɧɢɦ ȼɆ ɿɧɬɟɝɪɚɥɶɧɨ-
ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ. 

 

 
 

Ɋɢɫ. 1. Ʉɥɚɫɢɮɿɤɚɰɿɹ ȿɌɉɪ ɡɚ ɬɢɩɨɦ ɜɟɞɭɱɨɝɨ ɦɨɫɬɚ ɿ ɪɨɡɦɿɳɟɧɧɹɦ ɌȿȾ 

 

ȿɌɉɪ ɧɚ ɨɫɧɨɜɿ ɜɟɞɭɱɢɯ ɦɨɫɬɿɜ 

ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ 

Ʉɥɚɫɢɱɧɢɣ («ɬɪɨɥɟɣɛɭɫɧɨɝɨ» ɬɢɩɭ) ȿɌɉɪ, 
ɹɤɢɣ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɧɚ ɛɚɝɚɬɶɨɯ ɦɨɞɟɥɹɯ 

ɬɪɨɥɟɣɛɭɫɿɜ ɡ ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɩɿɞɥɨɝɢ ɭ ɩɚ-
ɫɚɠɢɪɫɶɤɨɦɭ ɫɚɥɨɧɿ (0,5–0,8 ɦ) ɬɚ ɞɟɹɤɢɯ 
ɦɨɞɟɥɹɯ ɟɥɟɤɬɪɨɛɭɫɿɜ, ɧɚɜɟɞɟɧɢɣ ɧɚ ɪɢɫ. 2. 

ȼɿɧ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ, ɨɛɥɚ-
ɞɧɚɧɨɝɨ ɡɞɟɛɿɥɶɲɨɝɨ ɡɞɜɨєɧɢɦɢ ɤɨɥɟɫɚɦɢ ɬɚ 
ɨɞɧɢɦ ɌȿȾ, ɜɢɯɿɞɧɢɣ ɜɚɥ ɹɤɨɝɨ ɡ’єɞɧɚɧɢɣ ɿɡ 

ɜɯɿɞɧɢɦ ɜɚɥɨɦ ɪɟɞɭɤɬɨɪɚ ɝɨɥɨɜɧɨʀ ɩɟɪɟɞɚɱɿ 
(Ƚɉ) ɦɨɫɬɚ ɤɚɪɞɚɧɧɨɸ ɩɟɪɟɞɚɱɟɸ (Ʉɉ) ɡ 
ɞɜɨɦɚ ɤɚɪɞɚɧɧɢɦɢ ɲɚɪɧɿɪɚɦɢ. ɍ ɤɨɧɫɬɪɭɤɰɿ-
ɹɯ ɛɚɝɚɬɶɨɯ ɬɚɤɢɯ ȼɆ ɡɚɫɬɨɫɨɜɭɜɚɥɢɫɶ ɩɨ-
ɞɜɿɣɧɿ ɝɨɥɨɜɧɿ ɩɟɪɟɞɚɱɿ ɡ ɜɟɥɢɤɢɦ ɩɟɪɟɞɚɜɚ-
ɥɶɧɢɦ ɱɢɫɥɨɦ (6,0–12). Ɂ ɩɨɹɜɨɸ ɌȿȾ ɿɡ 
ɦɟɧɲɢɦɢ ɨɛɟɪɬɚɦɢ ɜɢɯɿɞɧɨɝɨ ɜɚɥɚ ɿ ɞɨɫɬɚɬ-
ɧɶɨ ɜɟɥɢɤɢɦɢ ɜɟɥɢɱɢɧɚɦɢ ɤɪɭɬɧɢɯ ɦɨɦɟɧɬɿɜ 
ȼɆ ɨɛɥɚɞɧɭɸɬɶɫɹ ɨɞɢɧɚɪɧɢɦɢ ɝɿɩɨʀɞɧɢɦɢ 

Ƚɉ (ɪɢɫ. 2). 
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                     ɚ                                       ɛ 
Ɋɢɫ. 2. ȿɌɉɪ «ɬɪɨɥɟɣɛɭɫɧɨɝɨ» ɬɢɩɭ ɡ ȼɆ ɛɚɥ-
ɤɨɜɨɝɨ ɬɢɩɭ ɡ ɰɟɧɬɪɚɥɶɧɢɦ ɪɨɡɦɿɳɟɧɧɹɦ 

ɪɟɞɭɤɬɨɪɚ Ƚɉ: ɚ – ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – 

ɦɟɯɚɧɿɱɧɢɣ ȼɆ «Brist RDA 65-175/Ⱥ90,  

var. 1» ɡ ɨɞɢɧɚɪɧɨɸ ɝɿɩɨʀɞɧɨɸ Ƚɉ [1]  

 
ɍ ɤɨɧɫɬɪɭɤɰɿɹɯ ȿɌɉɪ «ɬɪɨɥɟɣɛɭɫɧɨɝɨ» 

ɬɢɩɭ ɿɧɨɞɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢ-

ɩɭ ɡɿ ɡɦɿɳɟɧɢɦ ɪɟɞɭɤɬɨɪɨɦ Ƚɉ (ɪɢɫ. 3).  

Ɂ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɞɨɜɠɢɧɢ ɡɚɞɧɶɨɝɨ 
ɡɜɢɫɭ ɤɭɡɨɜɚ ɟɥɟɤɬɪɨɛɭɫɚ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ 
ɤɨɦɩɨɧɭɜɚɥɶɧɿ ɫɯɟɦɢ ȿɌɉɪ ɡ ɪɨɡɦɿɳɟɧɧɹɦ 

ɌȿȾ ɩɿɞ ɤɭɬɨɦ ɞɨ ɩɨɡɞɨɜɠɧɶɨʀ ɨɫɿ ɫɢɦɟɬɪɿʀ 
ɤɭɡɨɜɚ, ɩɪɢɱɨɦɭ ɜɿɧ ɦɨɠɟ ɡɧɚɯɨɞɢɬɢɫɶ ɚɛɨ ɭ 
ɡɚɞɧɶɨɦɭ ɡɜɢɫɿ (ɪɢɫ. 4), ɚɛɨ ɩɟɪɟɞ ȼɆ ɡ ɪɟɞɭ-
ɤɬɨɪɨɦ Ƚɉ, ɜɯɿɞɧɢɣ ɜɚɥ ɹɤɨɝɨ ɪɨɡɦɿɳɟɧɢɣ ɩɿɞ 

ɬɢɦ ɠɟ ɤɭɬɨɦ, ɳɨ ɿ ɜɢɯɿɞɧɢɣ ɜɚɥ ɌȿȾ (ɪɢɫ. 5). 
 

   
                     ɚ                                       ɛ 
Ɋɢɫ. 3. ȿɌɉɪ «ɬɪɨɥɟɣɛɭɫɧɨɝɨ» ɬɢɩɭ ɡ ȼɆ 

ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡɿ ɡɦɿɳɟɧɢɦ ɪɨɡɦɿɳɟɧɧɹɦ 

ɪɟɞɭɤɬɨɪɚ Ƚɉ: ɚ – ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; 
ɛ – ɦɟɯɚɧɿɱɧɢɣ ȼɆ «Brist RDA 65-

175/Ⱥ90, var. 2» ɡ ɨɞɢɧɚɪɧɨɸ ɝɿɩɨʀɞɧɨɸ 

Ƚɉ [1] 
 

    
                     ɚ                                       ɛ 
Ɋɢɫ. 4. ȿɌɉɪ ɡ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡ 
ɰɟɧɬɪɚɥɶɧɢɦ ɪɨɡɦɿɳɟɧɧɹɦ ɪɟɞɭɤɬɨɪɚ Ƚɉ 

ɿɡ ɜɯɿɞɧɢɦ ɜɚɥɨɦ ɩɿɞ ɤɭɬɨɦ ɞɨ ɣɨɝɨ ɨɫɿ:  
ɚ – ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – ɦɟɯɚɧɿɱɧɢɣ 

ȼɆ ɦɨɞɟɥɿ «Brist RDA 65-175/Ⱥ35, var. 1» 

ɡ ɨɞɢɧɚɪɧɨɸ ɝɿɩɨʀɞɧɨɸ Ƚɉ [1] 

Ɉɛɢɞɜɿ ɤɨɦɩɨɧɭɜɚɥɶɧɿ ɫɯɟɦɢ є ɞɨɰɿɥɶɧɢ-

ɦɢ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɿɞ ɱɚɫ ɫɬɜɨɪɟɧɧɹ ɩɟɪɫ-
ɩɟɤɬɢɜɧɢɯ ɦɿɫɶɤɢɯ ɬɚ ɩɪɢɦɿɫɶɤɢɯ ɟɥɟɤɬɪɨɛɭ-

ɫɿɜ ɦɚɥɨɝɨ ɤɥɚɫɭ (ɆɄɥ) ɡɚ ɝɚɛɚɪɢɬɧɨɸ 

ɞɨɜɠɢɧɨɸ, ɹɤɚ ɫɤɥɚɞɚє ɩɨɧɚɞ 6,0 ɦ ɞɨ 8,0 ɦ 

ɜɤɥɸɱɧɨ. ȼɨɧɢ ɡɚɛɟɡɩɟɱɭɸɬɶ ɧɢɡɶɤɢɣ ɪɿɜɟɧɶ 
ɩɿɞɥɨɝɢ ɭ ɩɪɨɯɨɞɚɯ ɩɨ ɩɚɫɚɠɢɪɫɶɤɨɦɭ ɫɚɥɨɧɭ 
ɟɥɟɤɬɪɨɛɭɫɿɜ. 

 

   
             ɚ                                       ɛ 

Ɋɢɫ. 5. ȿɌɉɪ ɡ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡ  
ɰɟɧɬɪɚɥɶɧɢɦ ɪɨɡɦɿɳɟɧɧɹɦ ɪɟɞɭɤɬɨɪɚ Ƚɉ 

ɿɡ ɜɯɿɞɧɢɦ ɜɚɥɨɦ ɩɿɞ ɤɭɬɨɦ ɞɨ ɣɨɝɨ ɨɫɿ: 
ɚ – ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – ɦɟɯɚɧɿɱɧɢɣ 

ȼɆ ɦɨɞɟɥɿ «Brist RDA 65-175/Ⱥ35, var. 2» 

ɡ ɨɞɢɧɚɪɧɨɸ ɝɿɩɨʀɞɧɨɸ Ƚɉ [1] 

 
ɍ ɜɢɩɚɞɤɭ ɫɬɜɨɪɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨ-

ɭɧɿɮɿɤɨɜɚɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɚɜɬɨɛɭɫɿɜ, ɨɛɥɚɞ-

ɧɚɧɢɯ ɞɢɡɟɥɶɧɢɦ ɞɜɢɝɭɧɨɦ, ɿ ɟɥɟɤɬɪɨɛɭɫɿɜ 
ɆɄɥ ɩɪɨɩɨɧɭєɬɶɫɹ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɤɨɦɩɨɧɭ-
ɜɚɥɶɧɭ ɫɯɟɦɭ ȿɌɉɪ, ɧɚɜɟɞɟɧɭ ɧɚ ɪɢɫ. 6, ɹɤɚ 
ɩɟɪɟɞɛɚɱɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɪɨɦɿɠɧɨɝɨ ɤɭɬɨ-
ɜɨɝɨ ɪɟɞɭɤɬɨɪɚ (ɉɄɬɊ) ɿ ɪɟɞɭɤɬɨɪɚ Ƚɉ, ɜɯɿɞɧɿ 
ɜɚɥɢ ɹɤɢɯ ɪɨɡɦɿɳɟɧɿ ɩɿɞ ɨɞɧɚɤɨɜɢɦɢ ɤɭɬɚɦɢ.  

 

      
                     ɚ                                       ɛ 
Ɋɢɫ. 6. ȿɌɉɪ ɡ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡɿ 
ɡɦɿɳɟɧɢɦ ɪɨɡɦɿɳɟɧɧɹɦ ɪɟɞɭɤɬɨɪɚ Ƚɉ ɿ 
ɉɄɊ: ɚ – ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – 

ɦɟɯɚɧɿɱɧɢɣ ȼɆ ɦɨɞɟɥɿ «Brist RDA 65-

175/Ⱥ90, var. 2» ɡ ɨɞɢɧɚɪɧɨɸ Ƚɉ ɬɚ ɉɄɊ 

ɦɨɞɟɥɿ ADU 35 [1] 

 
Ɂ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɫɨɛɿɜɚɪɬɨɫɬɿ ɜɢɝɨɬɨɜ-

ɥɟɧɧɹ ɟɥɟɤɬɪɨɛɭɫɿɜ ɭ ʀɯ ɤɨɧɫɬɪɭɤɰɿɹɯ ɦɨɠɭɬɶ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɤɨɦɩɨɧɭɜɚɥɶɧɿ ɫɯɟɦɢ ȿɌɉɪ 

ɧɚ ɨɫɧɨɜɿ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡ ɰɟɧɬɪɚɥɶɧɢɦ 

ɪɨɡɦɿɳɟɧɧɹɦ ɪɟɞɭɤɬɨɪɚ Ƚɉ ɿ ɩɪɨɦɿɠɧɨɝɨ ɤɨ-
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ɧɿɱɧɨɝɨ (ɉɄɊ) (ɪɢɫ. 7) ɚɛɨ ɰɢɥɿɧɞɪɢɱɧɨɝɨ 
(ɉɐɊ) ɪɟɞɭɤɬɨɪɚ ɬɚ ɨɞɧɨɝɨ ɚɛɨ ɞɜɨɯ ɌȿȾ.  

 

       
                               ɚ                               ɛ 

 

Ɋɢɫ. 7. Ʉɨɦɩɨɧɭɜɚɥɶɧɿ ɫɯɟɦɢ ȿɌɉɪ ɡ ȼɆ ɛɚ-
ɥɤɨɜɨɝɨ ɬɢɩɭ ɡ ɰɟɧɬɪɚɥɶɧɢɦ ɪɨɡɦɿɳɟɧɧɹɦ 

ɪɟɞɭɤɬɨɪɚ Ƚɉ ɿ ɉɄɊ: ɚ – ɡ ɨɞɧɢɦ ɌȿȾ; ɛ – 

ɡ ɞɜɨɦɚ ɌȿȾ  

 

ȼɚɪɿɚɧɬɢ ȿɌɉɪ ɡ ɉɐɊ, ɫɨɛɿɜɚɪɬɿɫɬɶ ɜɢɝɨ-
ɬɨɜɥɟɧɧɹ ɹɤɨɝɨ є ɧɢɠɱɨɸ, ɧɿɠ ɫɨɛɿɜɚɪɬɿɫɬɶ 
ɜɢɝɨɬɨɜɥɟɧɧɹ ɉɄɊ, ɬɚ ɨɞɧɢɦ ɌȿȾ ɧɚɜɟɞɟɧɿ 
ɧɚ ɪɢɫ. 8.  

 

          
 

                          ɚ                                  ɛ 
 

Ɋɢɫ. 8. Ʉɨɦɩɨɧɭɜɚɥɶɧɿ ɫɯɟɦɢ ȿɌɉɪ ɡ ȼɆ ɛɚ-
ɥɤɨɜɨɝɨ ɬɢɩɭ ɡ ɰɟɧɬɪɚɥɶɧɢɦ ɪɨɡɦɿɳɟɧɧɹɦ 

ɪɟɞɭɤɬɨɪɚ Ƚɉ, ɨɞɧɢɦ ɌȿȾ ɿ ɪɨɡɦɿɳɟɧɧɹɦ 

ɉɐɊ: ɚ – ɡɚ ȼɆ; ɛ – ɩɟɪɟɞ ȼɆ 

 

Ɂɚ ɤɨɦɩɨɧɭɜɚɥɶɧɨɸ ɫɯɟɦɨɸ ɧɚ ɪɢɫ. 8, ɚ, ɭ 
ɹɤɿɣ ɧɚ ɦɿɫɰɿ ɌȿȾ ɪɨɡɦɿɳɚɜɫɹ ɞɢɡɟɥɶɧɢɣ ɞɜɢ-

ɝɭɧ ɡ Ʉɉɉ [1], ɛɭɥɨ ɫɬɜɨɪɟɧɨ ɤɿɥɶɤɚ ɦɿɫɶɤɢɯ 
ɬɚ ɦɿɠɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɿɜ ɆɄɥ ɦɨɞɟɥɟɣ ȻȺɁ-
3201 ɿ ȻȺɁ-3202 «ɉɪɨɥɿɫɨɤ» ɬɚ ȻȺɁ-3203 

«ȿɞɟɥɶɜɟɣɫ» (ɝɚɛɚɪɢɬɧɿ ɞɨɜɠɢɧɢ ɚɜɬɨɛɭɫɿɜ, 
ɜɿɞɩɨɜɿɞɧɨ 6,52 ɦ, 6,97 ɦ ɬɚ 7,29 ɦ). Ʉɨɦɩɨ-
ɧɭɜɚɥɶɧɚ ɫɯɟɦɚ ȿɌɉɪ ɡɚ ɪɢɫ. 8,ɛ ɛɭɥɚ ɡɚɫɬɨ-
ɫɨɜɚɧɚ ɩɿɞ ɱɚɫ ɫɬɜɨɪɟɧɧɹ ɟɥɟɤɬɪɨɛɭɫɚ ɦɚɥɨɝɨ 

ɤɥɚɫɭ ɦɨɞɟɥɿ «Hino Poncho» ɞɨɜɠɢɧɨɸ 6,99 

ɦ ɹɩɨɧɫɶɤɨɸ ɮɿɪɦɨɸ «Jay-Bus Corporation». 

ɍ ȿɌɉɪ ɡ ɉɐɊ, ɪɨɡɦɿɳɟɧɢɦ ɡɚ ȼɆ, ɦɨ-
ɠɭɬɶ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɞɜɚ ɌȿȾ ɡ ɦɟɧɲɢɦɢ 

ɝɚɛɚɪɢɬɧɢɦɢ ɪɨɡɦɿɪɚɦɢ ɡɚ ʀɯ ɨɞɧɚɤɨɜɨʀ ɫɭɦɚ-
ɪɧɨʀ ɩɨɬɭɠɧɨɫɬɿ (ɪɢɫ. 9). 

 

   
 

Ɋɢɫ. 9. Ʉɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ ȿɌɉɪ ɡ ȼɆ 

ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡ ɰɟɧɬɪɚɥɶɧɢɦ ɪɨɡɦɿ-
ɳɟɧɧɹɦ ɪɟɞɭɤɬɨɪɚ Ƚɉ ɡ ɞɜɨɦɚ ɌȿȾ ɿ ɡ 
ɉɐɊ, ɪɨɡɦɿɳɟɧɢɦ ɩɟɪɟɞ ȼɆ 

 

ȿɌɉɪ ɧɚ ɨɫɧɨɜɿ ɦɟɯɚɧɿɱɧɢɯ ȼɆ ɛɚɥɤɨɜɨɝɨ 
ɬɢɩɭ ɦɨɠɭɬɶ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɿ ɞɥɹ ɫɬɜɨɪɟɧɧɹ 
ɫɩɟɰɿɚɥɶɧɢɯ ɬɚ ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɜɚɧɬɚɠɧɢɯ 

ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɪɿɡɧɨɝɨ ɩɪɢɡɧɚɱɟɧɧɹ ɞɥɹ ɨɛ-

ɫɥɭɝɨɜɭɜɚɧɧɹ ɚɟɪɨɩɨɪɬɿɜ.  
Ɉɫɧɨɜɧɿ ɬɟɯɧɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɬɢɩɨɜɢɯ ɦɟ-

ɯɚɧɿɱɧɢɯ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡ ɤɨɥɟɫɚɦɢ ɪɿɡ-
ɧɨɝɨ ɬɢɩɨɪɨɡɦɿɪɭ ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥ. 1. 

 

Ɍɚɛɥɢɰɹ 1 – Ɍɟɯɧɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɜɟɞɭɱɢɯ ɦɨɫɬɿɜ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ  
 

ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɚ 
Ɇɨɞɟɥɶ ɜɟɞɭɱɨɝɨ ɦɨɫɬɚ 

HY-0925 
RDA  

65-175/Ⱥ35
ZF AV 110 ZF A 132 

Ɏɿɪɦɚ-ɜɢɪɨɛɧɢɤ MAN Brist ZF 

Ⱦɨɩɭɫɬɢɦɚ ɧɚɜɚɧɬɚɝɚ, ɤȽɫ 8700 6500 11500 13000 

ɉɟɪɟɞɚɜɚɥɶɧɟ ɱɢɫɥɨ 4,63; 5,28 4,45 3,8; 5,2 3,54; 5,22 

Ɍɢɩɨɪɨɡɦɿɪ ɤɨɥɿɫ R17,5» R19,5» R22,5» 

Ɇɚɫɚ, ɤɝ 398 476 737 689 
 

ȿɌɉɪ ɧɚ ɨɫɧɨɜɿ ɜɟɞɭɱɢɯ ɦɨɫɬɿɜ 

ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ 
Ɇɟɯɚɧɿɱɧɿ ȼɆ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɛɭɥɢ 

ɫɬɜɨɪɟɧɿ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɤɨɧɫɬɪɭɤɰɿɹɯ 
ɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɿɜ ɡ ɩɨɜɧɿɫɬɸ ɧɢɡɶɤɢɦ ɪɿɜɧɟɦ 

ɩɿɞɥɨɝɢ ɭ ɩɪɨɯɨɞɿ ɩɨ ɩɚɫɚɠɢɪɫɶɤɨɦɭ ɫɚɥɨɧɭ. 

ȼɿɞ ɫɬɚɧɞɚɪɬɧɢɯ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɜɨɧɢ 

ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɩɨɞɜɿɣɧɢɯ ɪɨɡ-
ɧɟɫɟɧɢɯ Ƚɉ ɡɿ ɡɦɿɳɟɧɢɦ ɪɟɞɭɤɬɨɪɨɦ ɿɡ ɞɜɨɦɚ 
ɤɨɥɿɫɧɢɦɢ (ɄɊ) ɚɛɨ ɛɨɪɬɨɜɢɦɢ (ȻɊ) ɪɟɞɭɤɬɨ-
ɪɚɦɢ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɨɧɢɠɟɧɧɹ ɰɟɧɬɪɚɥɶ-
ɧɨʀ ɱɚɫɬɢɧɢ ɛɚɥɤɢ ɦɨɫɬɚ ɧɚ 160–210 ɦɦ ɭ ɩɨ-
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ɪɿɜɧɹɧɧɿ ɡ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡɿ ɡɦɿɳɟɧɢɦ 

ɪɟɞɭɤɬɨɪɨɦ Ƚɉ ɬɚ ɧɚ 310–460 ɦɦ ɭ ɩɨɪɿɜɧɹɧ-

ɧɿ ɿɡ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡ ɰɟɧɬɪɚɥɶɧɢɦ ɪɨɡ-
ɦɿɳɟɧɧɹɦ ɪɟɞɭɤɬɨɪɚ Ƚɉ.  

Ɇɟɯɚɧɿɱɧɿ ȼɆ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɜɢɝɨɬɨɜ-
ɥɹɸɬɶ ɤɿɥɶɤɚ єɜɪɨɩɟɣɫɶɤɢɯ ɬɚ ɤɢɬɚɣɫɶɤɢɯ 
ɮɿɪɦ, ɫɟɪɟɞ ɹɤɢɯ «ZF Friedrichshafen AG» (ɇɿ-
ɦɟɱɱɢɧɚ) ɬɚ «Brist Axle Systems Srl.» (Іɬɚɥɿɹ).  
Ʉɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ ȿɌɉɪ ɡ ɦɟɯɚɧɿɱɧɢɦ 

ȼɆ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɬɚ ɣɨɝɨ ɡɨɜɧɿɲɧɿɣ ɜɢ-

ɝɥɹɞ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 10. 

 

  
                       ɚ                                  ɛ 

Ɋɢɫ. 10. ȿɌɉɪ «ɬɪɨɥɟɣɛɭɫɧɨɝɨ» ɬɢɩɭ ɡ ɦɟɯɚ-
ɧɿɱɧɢɦ ȼɆ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɡɿ ɡɦɿɳɟɧɢɦ 

ɪɨɡɦɿɳɟɧɧɹɦ ɪɟɞɭɤɬɨɪɚ Ƚɉ ɿ ɞɜɨɦɚ ȻɊ: ɚ – 

ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – ɦɟɯɚɧɿɱɧɢɣ ȼɆ 

ɦɨɞɟɥɿ «ZF AV 133» ɡ ɩɨɞɜɿɣɧɨɸ ɪɨɡɧɟɫɟ-
ɧɨɸ Ƚɉ [2] 

 
ɇɚ Ɇɿɠɧɚɪɨɞɧɨɦɭ ɚɜɬɨɫɚɥɨɧɿ ɤɨɦɟɪɰɿɣ-

ɧɢɯ ɚɜɬɨɦɨɛɿɥɿɜ IAA-2018 ɮɿɪɦɚ «Brist Axle 

Systems Srl.» ɩɪɟɡɟɧɬɭɜɚɥɚ ɦɟɯɚɧɿɱɧɿ ȼɆ 

ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɡɿ ɡɞɜɨєɧɢɦɢ ɤɨɥɟɫɚɦɢ ɬɢ-

ɩɨɪɨɡɦɿɪɭ R19,5». ȼɯɿɞɧɿ ɜɚɥɢ ɪɟɞɭɤɬɨɪɿɜ 
ɩɨɞɜɿɣɧɨʀ ɪɨɡɧɟɫɟɧɨʀ Ƚɉ ɰɢɯ ȼɆ ɪɨɡɦɿɳɟɧɿ 
ɩɿɞ ɤɭɬɨɦ ɜɿɞɧɨɫɧɨ ɩɨɡɞɨɜɠɧɶɨʀ ɨɫɿ ɫɢɦɟɬɪɿʀ 
ɜ ɨɞɧɨɦɭ ɿɡ ɬɪɶɨɯ ɜɚɪɿɚɧɬɿɜ – 75°, 80° ɚɛɨ 90°.    

ɇɚ ɛɚɡɿ ɬɚɤɢɯ ȼɆ ɦɨɠɥɢɜɟ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɜɚɪɿɚɧɬɚ ɤɨɦɩɨɧɭɜɚɥɶɧɨʀ ɫɯɟɦɢ ȿɌɉɪ, ɧɚɜɟ-
ɞɟɧɨʀ ɧɚ ɪɢɫ. 11. ɌȿȾ ɭ ɰɶɨɦɭ ɜɚɪɿɚɧɬɿ ɜɫɬɚ-
ɧɨɜɥɟɧɢɣ ɩɿɞ ɤɭɬɨɦ ɿ ɳɟ ɛɿɥɶɲɟ ɡɦɿɳɟɧɢɣ ɞɨ 

ɥɿɜɨʀ ɛɨɤɨɜɢɧɢ. 

 

   
                       ɚ                                 ɛ 
Ɋɢɫ. 11. ȿɌɉɪ ɡ ɦɟɯɚɧɿɱɧɢɦ ȼɆ ɩɨɪɬɚɥɶɧɨɝɨ 
ɬɢɩɭ ɿɡ ɜɯɿɞɧɢɦ ɜɚɥɨɦ Ƚɉ ɩɿɞ ɤɭɬɨɦ 75° ɿ 
ɞɜɨɦɚ ȻɊ: ɚ – ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – 

ɦɟɯɚɧɿɱɧɢɣ ȼɆ ɦɨɞɟɥɿ «Brist BRA 104-

195 DC/A75» [3] 

Ɉɫɧɨɜɧɿ ɬɟɯɧɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɬɢɩɨɜɢɯ ɦɟ-
ɯɚɧɿɱɧɢɯ ȼɆ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ, ɨɛɥɚɞɧɚɧɢɯ 
ɡɞɜɨєɧɢɦɢ ɤɨɥɟɫɚɦɢ ɪɿɡɧɨɝɨ ɬɢɩɨɪɨɡɦɿɪɭ, 

ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥ. 2. 
 

Ɍɚɛɥɢɰɹ 2 – Ɍɟɯɧɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɦɟɯɚɧɿɱɧɢɯ  
ɜɟɞɭɱɢɯ ɦɨɫɬɿɜ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ 

ɇɚɣɦɟɧɭɜɚɧɧɹ  
ɩɚɪɚɦɟɬɪɚ 

Ɇɨɞɟɥɶ ɜɟɞɭɱɨɝɨ 
ɦɨɫɬɚ 

BRA  

104-195 

ZF  

AV 133 

Ɏɿɪɦɚ-ɜɢɪɨɛɧɢɤ Brist  ZF 

Ⱦɨɩɭɫɬɢɦɚ ɧɚɜɚɧɬɚɝɚ, ɤȽɫ 10400 13000 

ɉɟɪɟɞɚɜɚɥɶɧɟ ɱɢɫɥɨ 4,86 5,73; 6,19

Ɍɢɩɨɪɨɡɦɿɪ ɤɨɥɿɫ R19,5» R22,5» 

Ɇɚɫɚ (ɡ ɩɿɞɜɿɫɤɨɸ ɛɟɡ 
ɤɨɥɿɫ), ɤɝ 711 767 

 

ȿɌɉɪ ɧɚ ɨɫɧɨɜɿ ɜɟɞɭɱɢɯ ɦɨɫɬɿɜ 

ɿɧɬɟɝɪɚɥɶɧɨ-ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ 
ɉɟɪɲɢɣ ɿɧɬɟɝɪɚɥɶɧɨ-ɩɨɪɬɚɥɶɧɢɣ ȼɆ ɛɭɜ 

ɪɨɡɪɨɛɥɟɧɢɣ ɧɿɦɟɰɶɤɨɸ ɤɨɦɩɚɧɿєɸ «ZF 

Friedrichshafen AG» ɧɚ ɛɚɡɿ ɦɟɯɚɧɿɱɧɨɝɨ ȼɆ 

ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɿ ɩɪɢɡɧɚɱɚɜɫɹ ɜɢɤɥɸɱɧɨ 
ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɤɨɧɫɬɪɭɤɰɿɹɯ ɦɿɫɶɤɢɯ 

ɟɥɟɤɬɪɨɛɭɫɿɜ, ɹɤɿ ɫɬɜɨɪɸɜɚɥɢɫɶ ɹɤ ɦɨɞɢɮɿɤɚ-
ɰɿʀ ɦɿɫɶɤɢɯ ɚɜɬɨɛɭɫɿɜ ɡ ɝɚɛɚɪɢɬɧɨɸ ɞɨɜɠɢ-

ɧɨɸ 11,8–12,2 ɦ. ȼɆ ɿɧɬɟɝɪɚɥɶɧɨ-
ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɦɨɞɟɥɿ «ZF AVE 130» ɨɛ-

ɥɚɞɧɚɧɢɣ ɞɜɨɦɚ ɌȿȾ, ɿɧɬɟɝɪɨɜɚɧɢɦɢ ɭ ɛɚɥɤɭ 
ɦɨɫɬɚ, ɬɚ ɞɜɨɦɚ ɰɢɥɿɧɞɪɢɱɧɢɦɢ ɄɊ (ɪɢɫ. 12). 

Ɍɚɤɢɣ ȼɆ є, ɮɚɤɬɢɱɧɨ, ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɦ.  

 

   
         ɚ                                           ɛ 

Ɋɢɫ. 12. ȿɌɉɪ ɡ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɦ ȼɆ ɿɧɬɟ-
ɝɪɚɥɶɧɨ-ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɡ ɞɜɨɦɚ ɌȿȾ:  ɚ 
– ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – ɟɥɟɤɬɪɨɦɟɯɚ-
ɧɿɱɧɢɣ ȼɆ ɦɨɞɟɥɿ «ZF AVE 130» [3] 

 
Іɧɲɢɣ ɜɚɪɿɚɧɬ ɤɨɧɫɬɪɭɤɰɿʀ ɟɥɟɤɬɪɨɦɟɯɚɧɿ-

ɱɧɨɝɨ ȼɆ ɞɥɹ ɟɥɟɤɬɪɨɛɭɫɿɜ ɡɚɩɪɨɩɨɧɭɜɚɥɢ 

ɚɦɟɪɢɤɚɧɫɶɤɿ ɤɨɦɩɚɧɿʀ «Axletech Internatio-

nal, LLC» ɬɚ «Proterra, Inc.» (ɪɢɫ. 13).  

Ʉɨɧɫɬɪɭɤɰɿɹ ɰɶɨɝɨ ȼɆ є ɯɚɪɚɤɬɟɪɧɨɸ 

ɬɢɦ, ɳɨ ɌȿȾ ɡɚɤɪɿɩɥɟɧɿ ɭ ɫɟɪɟɞɧɿɣ ɱɚɫɬɢɧɿ 
ɛɚɥɤɢ ɿ ɡ’єɞɧɚɧɿ ɡ ɞɜɨɦɚ ɛɨɪɬɨɜɢɦɢ ɪɟɞɭɤɬɨ-
ɪɚɦɢ. 

ɉɨɜɧɿɫɬɸ ɟɥɟɤɬɪɢɱɧɢɣ ȼɆ ɿɧɬɟɝɪɚɥɶɧɨ-
ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɜɢɝɨɬɨɜɥɹє ɧɿɦɟɰɶɤɚ ɮɿɪɦɚ 
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«Ziehl-Abegg Automotive GMBH&Co. KG» 

(ɪɢɫ. 14). ɍ ɣɨɝɨ ɤɨɧɫɬɪɭɤɰɿʀ ɜɿɞɫɭɬɧɿ ɛɭɞɶ-
ɹɤɿ ɩɪɨɦɿɠɧɿ ɪɟɞɭɤɬɨɪɢ, ɬɨɛɬɨ ɜɿɧ ɨɫɧɚɳɟɧɢɣ 

ɥɢɲɟ ɞɜɨɦɚ ɜɛɭɞɨɜɚɧɢɦɢ ɌȿȾ. 

 

       
         ɚ                                    ɛ 

Ɋɢɫ. 13. ȿɌɉɪ ɡ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɦ ȼɆ ɿɧɬɟ-
ɝɪɚɥɶɧɨ-ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɡ ɞɜɨɦɚ ɌȿȾ: ɚ – 

ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – ɟɥɟɤɬɪɨɦɟɯɚɧɿɱ-
ɧɢɣ ȼɆ «AxleTech Proterra-eAxle» [4] 

 

    
            ɚ                                      ɛ 
Ɋɢɫ. 14. ȿɌɉɪ ɡ ɟɥɟɤɬɪɢɱɧɢɦ ȼɆ ɿɧɬɟɝɪɚɥɶɧɨ-
ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɡ ɞɜɨɦɚ ɌȿȾ: ɚ – 

ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – ɟɥɟɤɬɪɢɱɧɢɣ ȼɆ 

ɦɨɞɟɥɿ «ZAwheel v03» [5] 

Ɂɚ ɤɿɥɶɤɚ ɪɨɤɿɜ ɤɨɦɩɚɧɿɹ ɪɨɡɪɨɛɢɥɚ ɭɠɟ 
ɞɪɭɝɟ ɩɨɤɨɥɿɧɧɹ ɬɚɤɢɯ ȼɆ, ɹɤɿ ɩɨɫɬɚɜɥɹє ɬɟ-
ɩɟɪ ɭ ɞɜɨɯ ɜɟɪɫɿɹɯ – ɡ ɨɞɢɧɚɪɧɢɦɢ ɞɭɠɟ ɲɢ-

ɪɨɤɢɦɢ ɤɨɥɟɫɚɦɢ (ɪɢɫ. 14) ɬɚ ɡɿ ɡɞɜɨєɧɢɦɢ 

ɤɨɥɟɫɚɦɢ (ɪɢɫ. 15). ɌȿȾ ɰɢɯ ɟɥɟɤɬɪɢɱɧɢɯ 
ȼɆ, ɨɛɥɚɞɧɚɧɿ ɫɢɫɬɟɦɨɸ ɪɿɞɢɧɧɨɝɨ ɨɯɨɥɨ-
ɞɠɟɧɧɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ ɜɟɥɢɤɢɦ ɤɪɭɬɧɢɦ 

ɦɨɦɟɧɬɨɦ ɩɪɢ ɜɿɞɧɨɫɧɨ ɧɢɡɶɤɢɯ ɨɛɟɪɬɚɯ ʀɯ 
ɜɚɥɿɜ. 

 

    
             ɚ                                       ɛ 

 

Ɋɢɫ. 15. ȿɌɉɪ ɡ ɟɥɟɤɬɪɢɱɧɢɦ ȼɆ ɿɧɬɟɝɪɚɥɶɧɨ-
ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɡ ɞɜɨɦɚ ɌȿȾ: ɚ – 

ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – ɟɥɟɤɬɪɢɱɧɢɣ ȼɆ 

ɦɨɞɟɥɿ «ZAwheel v02» ɡɿ ɡɞɜɨєɧɢɦɢ 

ɤɨɥɟɫɚɦɢ [5] 

 

Ɉɫɧɨɜɧɿ ɬɟɯɧɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɬɢɩɨɜɢɯ ɟɥɟ-
ɤɬɪɨɦɟɯɚɧɿɱɧɢɯ ɬɚ ɟɥɟɤɬɪɢɱɧɢɯ ȼɆ ɿɧɬɟɝɪɚ-
ɥɶɧɨ-ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɧɚɜɟɞɟɧɿ ɭ ɬɚɛɥ. 3. 

 

 
Ɍɚɛɥɢɰɹ 3 – Ɍɟɯɧɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɜɟɞɭɱɢɯ ɦɨɫɬɿɜ ɿɧɬɟɝɪɚɥɶɧɨ-ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ 

 

ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɚ Ɇɨɞɟɥɶ ɜɟɞɭɱɨɝɨ ɦɨɫɬɚ 
AVE 130 ZAwheel v1.0 

Ɏɿɪɦɚ-ɜɢɪɨɛɧɢɤ ZF Ziehl-Abegg  

Ɍɢɩ ɩɪɢɜɨɞɭ ɦɨɫɬɚ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɣ ɟɥɟɤɬɪɢɱɧɢɣ 

Ⱦɨɩɭɫɬɢɦɚ ɧɚɜɚɧɬɚɝɚ, ɤȽɫ 13000 

Ɍɢɩɨɪɨɡɦɿɪ ɤɨɥɿɫ 22.5»x8,25» 22.5»x8,25» 

Ɍɢɩɨɪɨɡɦɿɪ ɲɢɧ 275/70R22.5 275/70R22.5 

ɉɨɬɭɠɧɿɫɬɶ ɌȿȾ, ɤȼɬ 2ɯ125 2ɯ120 

ɩɪɢ ɨɛ./ɯɜ. 10990 500 

ɉɟɪɟɞɚɜɚɥɶɧɟ ɱɢɫɥɨ 22,66 - 

Ʉɪɭɬɧɢɣ ɦɨɦɟɧɬ, ɇɦ 2ɯ11000 2ɯ3700 

Ɇɚɫɚ (ɡ ɩɿɞɜɿɫɤɨɸ ɛɟɡ ɤɨɥɿɫ), ɤɝ 1220 646 

 

ȿɌɉɪ ɧɚ ɨɫɧɨɜɿ ɜɟɞɭɱɢɯ ɦɨɫɬɿɜ 

ɿɧɬɟɝɪɚɥɶɧɨ-ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ 

ɉɪɨɬɹɝɨɦ ɞɜɨɯ-ɬɪɶɨɯ ɨɫɬɚɧɧɿɯ ɪɨɤɿɜ ɤɿɥɶ-
ɤɨɦɚ ɮɿɪɦɚɦɢ ɛɭɥɢ ɫɬɜɨɪɟɧɿ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱ-
ɧɿ ȼɆ ɿɧɬɟɝɪɚɥɶɧɨ-ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɞɥɹ ɜɚɧ-

ɬɚɠɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ, ɤɨɧɫɬɪɭɤɰɿʀ ɹɤɢɯ 

ɯɚɪɚɤɬɟɪɧɿ ɿɧɬɟɝɪɨɜɚɧɢɦɢ ɜ ʀɯ ɛɚɥɤɢ ɛɥɨɤɚɦɢ 

ɡ ɨɞɧɨɝɨ ɚɛɨ ɞɜɨɯ ɌȿȾ ɬɚ Ƚɉ.  

 

ɉɪɨɬɨɬɢɩ ɬɚɤɨɝɨ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɨɝɨ ȼɆ 

ɜ ɨɞɧɨɦɭ ɿɡ ɜɚɪɿɚɧɬɿɜ ɩɪɟɡɟɧɬɭɜɚɥɚ ɮɿɪɦɚ 
«Axletech International, LLC» (ɋɒȺ). Ʉɨɦɩɨ-
ɧɭɜɚɥɶɧɚ ɫɯɟɦɚ ȿɌɉɪ ɡ ɰɢɦ ȼɆ ɬɚ ɣɨɝɨ ɡɚɝɚ-
ɥɶɧɢɣ ɜɢɝɥɹɞ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 16.  

ȼɆ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɨɞɧɨɝɨ ɌȿȾ ɤɚɧɚɞɫɶɤɨʀ 
ɮɿɪɦɢ ɌɆ4 ɦɨɞɟɥɿ «Sumo MD HV2600-6P» ɡ 
ɪɿɞɢɧɧɢɦ ɨɯɨɥɨɞɠɟɧɧɹɦ ɬɚ ɞɜɨɫɬɭɩɟɧɟɜɨɝɨ 
ɪɟɞɭɤɬɨɪɚ ɰɢɥɿɧɞɪɢɱɧɨʀ Ƚɉ ɿɡ ɰɢɥɿɧɞɪɢɱɧɢɦ  
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ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɦ ɦɟɯɚɧɿɡɦɨɦ. Ⱦɨɩɭɫɬɢɦɚ ɧɚ-
ɜɚɧɬɚɝɚ ɧɚ ɦɿɫɬ – 11000 ɤɝ, ɩɿɤɨɜɚ ɩɨɬɭɠɧɿɫɬɶ 
ɌȿȾ – 265 ɤȼɬ, ɤɪɭɬɧɢɣ ɦɨɦɟɧɬ – 2760 ɇ·ɦ, 

ɩɟɪɟɞɚɜɚɥɶɧɟ ɱɢɫɥɨ – 5,08 ɚɛɨ 7,70. 

 

     
             ɚ                                       ɛ 

Ɋɢɫ. 16. ȿɌɉɪ ɡ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɦ ȼɆ ɿɧɬɟ-
ɝɪɚɥɶɧɨ-ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡ ɨɞɧɢɦ ɌȿȾ: ɚ – 

ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – ɟɥɟɤɬɪɨɦɟɯɚɧɿ-
ɱɧɢɣ ȼɆ ɦɨɞɟɥɿ «e4000» [4] 

 

ȿɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɣ ȼɆ ɬɨɝɨ ɠ ɬɢɩɭ ɞɥɹ 
ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɜɚɧɬɚɠɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ 
ɩɪɨɩɨɧɭє ɿ ɚɦɟɪɢɤɚɧɫɶɤɚ ɤɨɦɩɚɧɿɹ «Dana 

Inc.» (ɪɢɫ. 17).  

Ⱥɧɚɥɨɝɿɱɧɚ ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ ȿɌɉɪ 

ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɤɿɥɶɤɨɦɚ ɮɿɪɦɚɦɢ ɡ ȼɆ ɿɧɬɟ-
ɝɪɚɥɶɧɨ-ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ, ɨɛɥɚɞɧɚɧɢɦɢ ɝɿɩɨʀ-
ɞɧɢɦɢ Ƚɉ. ȼɚɪɿɚɧɬ ɬɚɤɨɝɨ ȿɌɉɪ ɡ ɨɞɧɢɦ 

ɌȿȾ ɩɪɨɩɨɧɭє ɮɿɪɦɚ «Dana Inc.» (ɪɢɫ. 18).  

 

 
 

Ɋɢɫ. 17. ȿɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɣ ȼɆ ɿɧɬɟɝɪɚɥɶɧɨ-
ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɦɨɞɟɥɿ «eS9000» ɮɿɪɦɢ 

«Dana Inc.» [6] 

 

   
             ɚ                                       ɛ 

 

Ɋɢɫ. 18. ȿɌɉɪ ɡ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɦ ȼɆ ɿɧɬɟ-
ɝɪɚɥɶɧɨ-ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡ ɨɞɧɢɦ ɌȿȾ ɿ ɝɿ-
ɩɨʀɞɧɨɸ Ƚɉ: ɚ – ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – 

ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɣ ȼɆ ɮɿɪɦɢ «Dana Inc.» 
 

ȼɚɪɿɚɧɬɢ ɪɨɡɝɥɹɧɭɬɢɯ ɤɨɦɩɨɧɭɜɚɥɶɧɢɯ 
ɫɯɟɦ ȿɌɉɪ ɡ ɿɧɬɟɝɪɚɥɶɧɨ-ɛɚɥɤɨɜɢɦɢ ȼɆ, ɨɛ-

ɥɚɞɧɚɧɢɦɢ ɞɜɨɦɚ ɌȿȾ, ɡ ɰɢɥɿɧɞɪɢɱɧɨɸ ɚɛɨ 
ɝɿɩɨʀɞɧɨɸ Ƚɉ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ. 19. 

         
 

Ɋɢɫ. 19. Ʉɨɦɩɨɧɭɜɚɥɶɧɿ ɫɯɟɦɢ ȿɌɉɪ ɡ 
ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɦ ȼɆ ɿɧɬɟɝɪɚɥɶɧɨ-
ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡ ɞɜɨɦɚ ɌȿȾ: ɚ – ɡ 
ɰɢɥɿɧɞɪɢɱɧɨɸ Ƚɉ; ɛ – ɡ ɝɿɩɨʀɞɧɨɸ Ƚɉ 

 

Ʉɨɦɩɚɧɿɹ «Axletech International, LLC» 

ɫɩɿɥɶɧɨ ɡ ɚɦɟɪɢɤɚɧɫɶɤɨɸ ɮɿɪɦɨɸ «Wright-

speed» ɪɨɡɪɨɛɢɥɢ ɿɧɬɟɝɪɚɥɶɧɨ-ɛɚɥɤɨɜɢɣ ɦɿɫɬ 
ɡ ɝɿɩɨʀɞɧɨɸ Ƚɉ, ɨɞɧɢɦ ɌȿȾ ɬɚ ɤɨɪɨɛɤɨɸ ɩɟ-
ɪɟɦɿɧɢ ɩɟɪɟɞɚɱ (ɪɢɫ. 20).   

 

 
             ɚ                                       ɛ 

Ɋɢɫ. 20. ȿɌɉɪ ɡ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɦ ȼɆ 

ɿɧɬɟɝɪɚɥɶɧɨ-ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡ ɨɞɧɢɦ ɌȿȾ, 

ɡ ɝɿɩɨʀɞɧɨɸ Ƚɉ ɿ ɤɨɪɨɛɤɨɸ ɩɟɪɟɞɚɱ: ɚ – 

ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – ȼɆ ɦɨɞɟɥɿ 
EPS785 ɮɿɪɦɢ «Axletech International, 

LLC» [4] 

 

Ⱦɨɩɭɫɬɢɦɚ ɧɚɜɚɧɬɚɝɚ ɧɚ ȼɆ ɦɨɞɟɥɿ 
EPS785, ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ 
ɤɨɧɫɬɪɭɤɰɿɹɯ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɜɚɧɬɚɠɧɢɯ ɟɥɟ-
ɤɬɪɨɦɨɛɿɥɿɜ,  ɫɤɥɚɞɚє 38555 ɤɝ, ɩɿɤɨɜɚ ɩɨɬɭ-

ɠɧɿɫɬɶ ɌȿȾ – 350 ɤȼɬ, ɤɪɭɬɧɢɣ ɦɨɦɟɧɬ – 

3500 ɇ·ɦ. 

Ɍɿ ɫɚɦɿ ɤɨɦɩɚɧɿʀ ɩɪɨɩɨɧɭɸɬɶ ɿ ɩɟɪɫɩɟɤɬɢ-

ɜɧɢɣ ɿɧɬɟɝɪɚɥɶɧɨ-ɛɚɥɤɨɜɢɣ ɦɿɫɬ ɦɨɞɟɥɿ 
«Route 500» ɡ ɝɿɩɨʀɞɧɨɸ Ƚɉ, ɞɜɨɦɚ ɌȿȾ ɬɚ 
ɤɨɪɨɛɤɨɸ ɩɟɪɟɦɿɧɢ ɩɟɪɟɞɚɱ (ɪɢɫ. 21) ɡ ɞɨɩɭ-

ɫɬɢɦɨɸ ɧɚɜɚɧɬɚɝɨɸ 11800 ɤɝ. Ɍɚɤɚ ɤɨɦɩɨɧɭ-

ɜɚɥɶɧɚ ɫɯɟɦɚ ɡɚɛɟɡɩɟɱɭє ɫɬɜɨɪɟɧɧɹ ɟɥɟɤɬɪɨ-
ɦɟɯɚɧɿɱɧɢɯ ȼɆ ɜɟɥɢɤɨʀ ɩɨɬɭɠɧɨɫɬɿ (ɫɭɦɚɪɧɚ 
ɩɿɤɨɜɚ ɩɨɬɭɠɧɿɫɬɶ ɞɜɨɯ ɌȿȾ ɞɨɪɿɜɧɸє 440 

ɤȼɬ) ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ɜɚɧɬɚɠɧɢɯ ɚɜɬɨɦɨ-
ɛɿɥɹɯ ɜɟɥɢɤɨʀ ɜɚɧɬɚɠɨɩɿɞɣɨɦɧɨɫɬɿ. 
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             ɚ                                       ɛ 

Ɋɢɫ. 21. ȿɌɉɪ ɡ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɦ ȼɆ ɿɧɬɟ-
ɝɪɚɥɶɧɨ-ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ ɡ ɞɜɨɦɚ ɌȿȾ ɿ ɝɿ-
ɩɨʀɞɧɨɸ Ƚɉ: ɚ – ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – 

ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɣ ȼɆ ɦɨɞɟɥɿ «Route 

500» ɜɢɪɨɛɧɢɰɬɜɚ ɮɿɪɦɢ «Axletech 

International, LLC» [4] 

 

ȿɌɉɪ ɧɚ ɨɫɧɨɜɿ ɜɟɞɭɱɢɯ ɦɨɫɬɿɜ 

 ɿɧɬɟɝɪɚɥɶɧɨɝɨ ɬɢɩɭ 
ɇɚ ɱɟɪɝɨɜɨɦɭ Ɇɿɠɧɚɪɨɞɧɨɦɭ ɚɜɬɨɫɚɥɨɧɿ 

ɤɨɦɟɪɰɿɣɧɨʀ ɬɟɯɧɿɤɢ IAA-2018, ɹɤɢɣ ɩɪɨɯɨ-
ɞɢɜ 19–27 ɜɟɪɟɫɧɹ 2018 ɪ. ɭ ɧɿɦɟɰɶɤɨɦɭ Ƚɚɧ-

ɧɨɜɟɪɿ (Hannover), ɚɦɟɪɢɤɚɧɫɶɤɚ ɤɨɦɩɚɧɿɹ 
«Dana Incorporated» ɩɪɟɡɟɧɬɭɜɚɥɚ ɟɥɟɤɬɪɢɱɧɿ 
ȼɆ ɿɧɬɟɝɪɚɥɶɧɨɝɨ ɬɢɩɭ ɞɥɹ ɟɥɟɤɬɪɨɛɭɫɿɜ ɬɚ 
ɜɚɧɬɚɠɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ, ɹɤɿ ɩɥɚɧɭɸɬɶɫɹ 
ɞɨ ɨɫɜɨєɧɧɹ ɜɢɪɨɛɧɢɰɬɜɚ ɧɚ ɡɚɜɨɞɿ 
«Dongfeng Dana Axle CO., Ltd», ɹɤɟ ɪɨɡ-
ɦɿɳɟɧɟ ț ȔіșȚі Сȧȕьȧȕь (Xianyang), КȐ-Țаȑ, ɫɩɿɥɶɧɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɿ ȏ ȒȐȚаȑșь-ȒȖȦ ȒȖȔȗаȕієȦ «Dongfeng Motor CO., 
Ltd» [11]. 

Ʉɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ ȿɌɉɪ ɧɚ ɨɫɧɨɜɿ 
ɟɥɟɤɬɪɢɱɧɢɯ ȼɆ ɿɧɬɟɝɪɚɥɶɧɨɝɨ ɬɢɩɭ ɧɚɜɟɞɟ-
ɧɚ ɧɚ ɪɢɫ. 22.  

 

 
ɚ 

 
ɛ 

 
ɜ 

Ɋɢɫ. 22. ȿɌɉɪ ɿɧɬɟɝɪɚɥɶɧɨɝɨ ɬɢɩɭ: ɚ – ɤɨɦ-

ɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ; ɛ – ɟɥɟɤɬɪɢɱɧɢɣ ɦɿɫɬ 
ɦɨɞɟɥɿ «Spicer eS5700r»; ɜ – ɟɥɟɤɬɪɢɱɧɢɣ 

ɦɿɫɬ ɦɨɞɟɥɿ «Dana eS13xr» [6] 

 

Ɍɚɤɢɣ ȿɌɉɪ ɮɚɤɬɢɱɧɨ є ɟɥɟɤɬɪɢɱɧɢɦ ȼɆ 

ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ, ɌȿȾ ɹɤɨɝɨ ɿɧɬɟɝɪɨɜɚɧɢɣ ɭ 

ɛɚɥɤɭ ɿ ɡɛɥɨɤɨɜɚɧɢɣ ɡ ɰɢɥɿɧɞɪɢɱɧɨɸ Ƚɉ.  

ȿɥɟɤɬɪɢɱɧɢɣ ȼɆ ɦɨɞɟɥɿ «Spicer eS5700r» 

(ɪɢɫ. 22, ɛ) ɨɛɥɚɞɧɚɧɢɣ ɌȿȾ ɩɨɬɭɠɧɿɫɬɸ  

130 ɤȼɬ (174 ɤ.ɫ.), ɜɚɠɢɬɶ 305 ɤɝ ɛɟɡ ɤɨɥɿɫ ɿ 
ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɜɚɧɬɚɠɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɿ 
ɟɥɟɤɬɪɨɛɭɫɿɜ ɤɥɚɫɭ 3 (ɩɨɜɧɚ ɦɚɫɚ 3500– 

8000 ɤɝ).  
Ⱦɥɹ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɿ ɟɥɟɤɬɪɨɛɭɫɿɜ ɤɥɚɫɿɜ 

4–6, ɩɨɜɧɚ ɦɚɫɚ ɹɤɢɯ ɫɤɥɚɞɚє 9000–40000 ɤɝ, 
ɩɪɢɡɧɚɱɟɧɿ ɟɥɟɤɬɪɢɱɧɿ ȼɆ ɦɨɞɟɥɿ «Spicer 

eS9000r». ɉɨɬɭɠɧɿɫɬɶ ʀɯ ɌȿȾ ɿɡ ɫɢɫɬɟɦɨɸ 

ɪɿɞɢɧɧɨɝɨ ɨɯɨɥɨɞɠɟɧɧɹ (ɪɿɞɢɧɚ – ɧɿɬɪɨɝɥɿ-
ɤɨɥɶ) ɫɹɝɚє 237 ɤȼɬ, ɤɪɭɬɧɢɣ ɦɨɦɟɧɬ ɪɿɜɧɢɣ 

300 ɇ·ɦ ɿ 5700 ɇ·ɦ ɧɚ ɤɨɥɟɫɚɯ. Ɇɚɫɚ ȼɆ, ɨɛ-

ɥɚɞɧɚɧɨɝɨ ɞɢɫɤɨɜɢɦɢ ɝɚɥɶɦɿɜɧɢɦɢ ɦɟɯɚɧɿɡ-
ɦɚɦɢ, ɫɬɚɧɨɜɢɬɶ 370 ɤɝ.  
Ⱥɧɚɥɨɝɿɱɧɟ ɩɪɢɡɧɚɱɟɧɧɹ ɦɚє ɿ ɟɥɟɤɬɪɢɱ-

ɧɢɣ ȼɆ ɦɨɞɟɥɿ «Dana eS13xr»  (ɪɢɫ. 22, ɜ). 
 

Ⱥɧɚɥɿɡ ɤɨɧɫɬɪɭɤɰɿɣ  

ɬɹɝɨɜɢɯ ɟɥɟɤɬɪɢɱɧɢɯ ɩɪɢɜɨɞɿɜ 

ɡ ɦɨɫɬɚɦɢ ɛɚɥɤɨɜɨɝɨ ɿ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ 

Ɉɝɥɹɞ ɿɫɧɭɸɱɢɯ ɬɚ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɤɨɧɫ-
ɬɪɭɤɰɿɣ ȿɌɉɪ ɩɨɤɚɡɭє, ɳɨ, ɩɪɢɧɚɣɦɧɿ ɧɚ ɰɟɣ 

ɱɚɫ, ɧɚɥɿɱɭєɬɶɫɹ ɩ’ɹɬɶ ʀɯ ɬɢɩɿɜ ɡɚ ɛɭɞɨɜɨɸ ɬɚ 
ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɪɿɡɧɢɯ ɜɚɪɿɚɧɬɿɜ ɤɨɦɩɨɧɭɜɚ-
ɥɶɧɢɯ ɫɯɟɦ. Ȼɟɡɩɟɪɟɱɧɨ, ɤɨɠɟɧ ɬɢɩ ɬɚ ɤɨɦ-

ɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ ȿɌɉɪ ɦɚɸɬɶ ɹɤ ɩɟɪɟɜɚɝɢ 

ɬɚɤ ɿ ɧɟɞɨɥɿɤɢ. ȼɿɞɩɨɜɿɞɧɨ ɫɮɟɪɢ ʀɯ ɡɚɫɬɨɫɭ-

ɜɚɧɧɹ ɩɨɜɢɧɧɿ ɜɢɡɧɚɱɚɬɢɫɹ ɧɚ ɨɫɧɨɜɿ ɚɧɚɥɿɡɭ 

ɫɩɟɰɢɮɿɱɧɢɯ ɤɨɧɫɬɪɭɤɬɢɜɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ 

ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɬɚ ɯɚɪɚɤɬɟɪɧɢɯ ɭɦɨɜ ʀɯ 
ɟɤɫɩɥɭɚɬɚɰɿʀ. 
ȼɢɛɿɪ ɬɨɝɨ ɱɢ ɿɧɲɨɝɨ ɬɢɩɭ ȿɌɉɪ ɬɚ ɤɨɧɤ-

ɪɟɬɧɨʀ ɤɨɦɩɨɧɭɜɚɥɶɧɨʀ ɫɯɟɦɢ ɧɚ ɟɬɚɩɿ ɪɨɡɪɨ-
ɛɥɟɧɧɹ ɟɫɤɿɡɧɢɯ ɩɪɨɩɨɡɢɰɿɣ ɫɬɨɫɨɜɧɨ ɧɨɜɢɯ 
ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɤɨɦɟɪɰɿɣɧɢɯ ɚɜɬɨɦɨɛɿɥɶɧɢɯ 

ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ ɩɨɜɢɧɟɧ ɛɚɡɭɜɚɬɢɫɹ ɧɚ 
ɬɪɶɨɯ ɜɢɡɧɚɱɚɥɶɧɢɯ ɩɚɪɚɦɟɬɪɚɯ:  ɪɨɡɪɚɯɭɧɤɨɜɿɣ ɚɛɨ ɡɚɞɚɧɿɣ ɞɨɩɭɫɬɢɦɿɣ 

ɧɚɜɚɧɬɚɡɿ ɧɚ ȼɆ;  ɝɚɛɚɪɢɬɧɢɯ ɪɨɡɦɿɪɚɯ ȿɌɉɪ – ɞɨɜɠɢɧɿ ɬɚ 
ɜɢɫɨɬɿ;  ɦɚɫɿ ȿɌɉɪ ɬɚ ɣɨɝɨ ɨɤɪɟɦɢɯ ɫɤɥɚɞɨɜɢɯ 

ɱɚɫɬɢɧ, ɨɫɨɛɥɢɜɨ ȼɆ. 

Ȼɟɡɭɦɨɜɧɨ, ɩɪɢ ɜɢɛɨɪɿ ɬɢɩɭ ȿɌɉɪ ɬɚ ɣɨɝɨ 
ɫɤɥɚɞɨɜɢɯ ɱɚɫɬɢɧ ɩɨɜɢɧɧɿ ɜɪɚɯɨɜɭɜɚɬɢɫɹ ɿ 
ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ – ɜɚɪɬɿɫɬɶ ɬɚ ɟɤɫɩɥɭɚ-
ɬɚɰɿɣɧɿ ɜɢɬɪɚɬɢ.  

Ⱦɥɹ ɚɧɚɥɿɡɭ ɬɟɯɧɿɱɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ȿɌɉɪ 

ɧɚ ɨɫɧɨɜɿ ȼɆ ɛɚɥɤɨɜɨɝɨ ɿ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɿɜ 
ɩɪɨɩɨɧɭɸɬɶɫɹ ɧɚɫɬɭɩɧɿ ɩɨɤɚɡɧɢɤɢ:  ɤɨɟɮɿɰɿєɧɬ ɜɿɞɧɨɫɧɨʀ ɦɚɬɟɪɿɚɥɨєɦɧɨɫɬɿ 
ȼɆ: 
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ɞɟ ɦɛM  – ɦɚɫɚ ɧɚɣɜɚɠɱɨɝɨ ȼɆ, ɤɝ; ɦiM  – 

ɦɚɫɚ ɩɨɪɿɜɧɸɜɚɧɨɝɨ ȼɆ ɭ ɚɞɟɤɜɚɬɧɿɣ ɤɨɦ-

ɩɥɟɤɬɚɰɿʀ, ɤɝ;  ɤɨɟɮɿɰɿєɧɬ ɜɚɝɨɜɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ȼɆ ɡɚ 
ɦɚɫɨɸ ɿ ɞɨɩɭɫɬɢɦɨɸ ɧɚɜɚɧɬɚɝɨɸ:  
 

   ɦ

ɦ
,i

G

M
k

g G
                        (2) 

 

ɞɟ ɦG  – ɞɨɩɭɫɬɢɦɚ ɧɚɜɚɧɬɚɝɚ ɧɚ ȼɆ, ɇ;  

g = 9,81 ɦ/ɫ2.  

 

Ⱥɧɚɥɿɡ ɩɚɪɚɦɟɬɪɿɜ ɦɚɫ ɦɟɯɚɧɿɱɧɢɯ ɦɨɫɬɿɜ  
ɛɚɥɤɨɜɨɝɨ ɿ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɿɜ ɬɚ ɟɥɟɤɬɪɨɦɟ-
ɯɚɧɿɱɧɨɝɨ ɿ ɟɥɟɤɬɪɢɱɧɨɝɨ ɦɨɫɬɿɜ ɿɧɬɟɝɪɚɥɶɧɨ-
ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɿɜ ɧɚɜɟɞɟɧɢɣ ɭ ɬɚɛɥ. 4. 

 

Ɍɚɛɥɢɰɹ 4 – Ⱥɧɚɥɿɡ ɩɚɪɚɦɟɬɪɿɜ ɦɚɫ ɬɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɟɥɟɤɬɪɢɱɧɢɯ ɬɹɝɨɜɢɯ ɩɪɢɜɨɞɿɜ ɪɿɡɧɢɯ ɬɢɩɿɜ 

ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɚ 
Ɍɢɩ ɿ ɤɨɦɩɨɧɭɜɚɥɶɧɚ ɫɯɟɦɚ ȿɌɉɪ, ɪɢɫ. № 

Ȼɚɥɤɨɜɢɣ, 

3ɚ 
ɉɨɪɬɚɥɶɧɢɣ, 

10ɚ 
Іɧɬɟɝɪɚɥɶɧɨ-ɩɨɪɬɚɥɶɧɢɣ  

12ɚ 15ɚ 
Ɇɨɞɟɥɶ ɜɟɞɭɱɨɝɨ ɦɨɫɬɚ ZF A132 ZF AV 133 ZF AVE 130 ZAwheel v1.0 

Ⱦɨɩɭɫɬɢɦɚ ɧɚɜɚɧɬɚɝɚ, ɤȽɫ 13000 

ȼɢɫɨɬɚ ɭ ɫɟɪɟɞɧɿɣ ɱɚɫɬɢɧɿ ɦɨɫɬɚ, ɦɦ 650-720 320-390 250-320 

Ɇɚɫɚ ɜɟɞɭɱɨɝɨ ɦɨɫɬɚ, ɤɝ 998 973 1220 646 

Ʉɨɟɮɿɰɿєɧɬ ɜɿɞɧɨɫɧɨʀ ɦɚɬɟɪɿɚɥɨєɦɧɨɫɬɿ ɦɨɫ-
ɬɚ, Mk  0,82 0,80 1,00 0,53 

Ʉɨɟɮɿɰɿєɧɬ ɟɮɟɤɬɢɜɧɨɫɬɿ, Gk , ɤɝ/ɤɇ 7,82 7,63 9,57 5,06 

 

Ⱦɨɰɿɥɶɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɿɥɶɤɨɯ ɌȿȾ ɭ 
ɤɨɧɫɬɪɭɤɰɿʀ ȿɌɉɪ ɩɪɨɩɨɧɭєɬɶɫɹ ɨɰɿɧɸɜɚɬɢ ɡɚ 
ɤɨɟɮɿɰɿєɧɬɨɦ ʀɯ ɜɚɝɨɜɨʀ ɩɨɬɭɠɧɨɫɬɿ:   
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N
                        (3) 

 

ɞɟ ɟɞm  – ɦɚɫɚ ɨɞɧɨɝɨ ɌȿȾ, ɤɝ; ɟɞN  – ɩɨɬɭɠ-

ɧɿɫɬɶ ɨɞɧɨɝɨ ɌȿȾ, ɤȼɬ. 
ȼɩɥɢɜ ɩɪɨɦɿɠɧɨɝɨ ɪɟɞɭɤɬɨɪɚ ɧɚ ɤɨɟɮɿɰɿ-

єɧɬ ɜɚɝɨɜɨʀ ɩɨɬɭɠɧɨɫɬɿ ȿɌɉɪ ɿɡ ɞɜɨɦɚ ɌȿȾ 

ɦɨɠɧɚ ɨɰɿɧɢɬɢ ɡɚ ɜɢɪɚɡɨɦ 

ɟɞ ɟɞ ɩɪ ɩɪ
ɪ N

ɟɞ ɟɞ ɟɞ ɟɞ
,N

n m m m
k k

n N n N

       (4) 

 

ɞɟ ɟɞn  – ɤɿɥɶɤɿɫɬɶ ɌȿȾ ɭ ȿɌɉɪ; ɩɪm  – ɦɚɫɚ 
ɩɪɨɦɿɠɧɨɝɨ ɪɟɞɭɤɬɨɪɚ, ɤɝ. 

 

Ɉɰɿɧɤɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ ȿɌɉɪ 
ɞɜɨɯ ɌȿȾ ɡɚɦɿɫɬɶ ɨɞɧɨɝɨ, ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ɬɚ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɦɚɫɢ ɉɊ, ɧɚɜɟɞɟɧɚ ɭ ɬɚɛɥ. 5 ɡɚ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɧɚɜɟɞɟɧɢɦɢ ɭ [7–11]. 

 
Ɍɚɛɥɢɰɹ 5 – Ⱥɧɚɥɿɡ ɩɚɪɚɦɟɬɪɿɜ ɦɚɫ ɬɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɜɨɯ ɌȿȾ 

 

ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɚ 

Ɇɨɞɟɥɶ ɌȿȾ, ɤȼɬ 
ɌɆ-4 

Sumo 

MD 

Siemens 

1PV5138-

4WS20 

Brusa 

HSM1-

6.17.12 

UQM 

SPM218-

143-3 

GKN 

AF-130 

Ʉɿɥɶɤɿɫɬɶ ɌȿȾ 1 2 

ɉɨɬɭɠɧɿɫɬɶ ɌȿȾ, ɤȼɬ, ɩɿɤɨɜɚ/ ɧɨɦɿɧɚɥɶɧɚ 200/ 145 125/ 70 120/ 70 145/ 85 100/ 64 

Ɇɚɤɫɢɦɚɥɶɧɿ ɨɛɟɪɬɢ ɜɚɥɚ, ɯɜ-1 2700 9000 12000 8000 8000 

Ƚɚɛɚɪɢɬɧɿ ɪɨɡɦɿɪɢ ɌȿȾ, ɦɦ:  

– ɞɨɜɠɢɧɚ (ɩɨ ɤɨɪɩɭɫɭ) 478 510 250 279 110 

– ɲɢɪɢɧɚ (ɞɿɚɦɟɬɪ) 452 245 308 280 300 

Ʉɨɟɮɿɰɿєɧɬ ɤɨɦɩɚɤɬɧɨɫɬɿ ɌȿȾ  

– ɡɚ ɞɨɜɠɢɧɨɸ 1,00 1,07 0,52 0,58 0,23 

– ɡɚ ɜɢɫɬɨɸ/ ɞɿɚɦɟɬɪɨɦ  1.00 0,54 0.65 0,62 0,66 

Ɇɚɫɚ ɌȿȾ. ɤɝ 180 120 51,5 50,0 30,5 

Ʉɨɟɮɿɰɿєɧɬ ɜɚɝɨɜɨʀ ɩɨɬɭɠɧɨɫɬɿ, Nk , ɤɝ/ɤȼɬ 1,24 1,71 0,73 0,59 0,48 

Ɇɚɫɚ ɩɪɨɦɿɠɧɨɝɨ ɪɟɞɭɤɬɨɪɚ, ɤɝ - 38 29 20 15 

Ʉɨɟɮɿɰɿєɧɬ ɜɚɝɨɜɨʀ ɩɨɬɭɠɧɨɫɬɿ, ɪNk , ɤɝ/ɤȼɬ 1,24 1,98 0,94 0,71 0,67 
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Ⱦɥɹ ɚɧɚɥɿɡɭ ȿɌɉɪ ɡ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ, 
ɨɛɥɚɞɧɚɧɢɦɢ ɨɞɧɢɦ ɚɛɨ ɞɜɨɦɚ ɌȿȾ, ɩɪɨɩɨ-
ɧɭєɬɶɫɹ ɤɨɟɮɿɰɿєɧɬ ʀɯ ɟɮɟɤɬɢɜɧɨɫɬɿ  
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ɞɟ ɤɩm  – ɦɚɫɚ ɤɚɪɞɚɧɧɨʀ ɩɟɪɟɞɚɱɿ, ɤɝ. 
Ɂɚɫɬɨɫɭɜɚɧɧɹ ɞɜɨɯ ɌȿȾ ɡɚɦɿɫɬɶ ɨɞɧɨɝɨ ɪɿ-

ɜɧɨʀ ɩɨɬɭɠɧɨɫɬɿ є ɞɨɰɿɥɶɧɢɦ ɭ ɪɚɡɿ ɧɟɨɛɯɿɞ-
ɧɨɫɬɿ ɡɦɟɧɲɟɧɧɹ ɡɚɞɧɶɨɝɨ ɡɜɢɫɭ, ɄɌɁ. ɇɚ-
ɩɪɢɤɥɚɞ, ɫɯɟɦɚ, ɧɚɜɟɞɟɧɚ ɧɚ ɪɢɫ. 9 

ɡɚɛɟɡɩɟɱɭє ɣɨɝɨ ɡɦɟɧɲɟɧɧɹ ɧɚ ɜɟɥɢɱɢɧɭ 
 

ɡɡ ɟɞ ɩɪ ,l L L                          (7) 

 

ɞɟ ɟɞL  ɿ ɩɪL  – ɞɨɜɠɢɧɚ ɿ ɲɢɪɢɧɚ ɤɨɪɩɭɫɿɜ 
ɜɿɞɩɨɜɿɞɧɨ ɌȿȾ ɿ ɩɪɨɦɿɠɧɨɝɨ ɪɟɞɭɤɬɨɪɚ, ɦɦ. 

Ⱦɥɹ ɌȿȾ ɪɿɡɧɢɯ ɦɨɞɟɥɟɣ ɿ ɩɨɬɭɠɧɨɫɬɟɣ 

ɡɡl ≈ 150–300 ɦɦ. 

ɉɪɢ ɜɢɛɨɪɿ ɤɨɦɩɨɧɭɜɚɥɶɧɢɯ ɫɯɟɦ ȿɌɉɪ ɿɡ 
ɞɜɨɦɚ ɌȿȾ ɫɥɿɞ ɜɪɚɯɨɜɭɜɚɬɢ, ɳɨ ɫɨɛɿɜɚɪɬɿɫɬɶ 
ɜɢɝɨɬɨɜɥɟɧɧɹ ɉɄɊ є  ɜɢɳɨɸ ɧɿɠ ɉɐɊ ɭ 1,5 

ɪɚɡɢ ɡ ɤɨɫɨɡɭɛɢɦɢ ɬɚ ɭ 2 ɪɚɡɢ, ɡ ɲɟɜɪɨɧɧɢɦɢ 

ɲɟɫɬɟɪɧɹɦɢ.     

Ɉɰɿɧɤɚ ɤɨɧɫɬɪɭɤɰɿɣ ȿɌɉɪ ɩɨɜɢɧɧɚ ɡɞɿɣɫ-
ɧɸɜɚɬɢɫɹ ɬɚɤɨɠ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɤɨɟɮɿɰɿєɧɬɿɜ 
ɧɟɩɿɞɪɟɫɨɪɟɧɢɯ ɦɚɫ ȼɆ ɬɚ ɧɟɩɿɞɪɟɫɨɪɟɧɢɯ 
ɦɚɫ ȿɌɉɪ 
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ɞɟ ɄɌɁM  – ɩɨɜɧɚ (ɞɨɩɭɫɬɢɦɚ) ɦɚɫɚ ɤɨɥɿɫɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɡɚɫɨɛɭ, ɤɝ. 
Ɉɰɿɧɤɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ȿɌɉɪ ɡ ɦɨɫɬɚɦɢ ɪɿɡ-

ɧɢɯ ɬɢɩɿɜ ɧɚɜɟɞɟɧɚ ɭ ɬɚɛɥ. 6. 

 
Ɍɚɛɥɢɰɹ 6 – Ⱥɧɚɥɿɡ ɟɮɟɤɬɢɜɧɨɫɬɿ ȿɌɉɪ ɡ ȼɆ ɪɿɡɧɢɯ ɬɢɩɿɜ, ɨɞɧɢɦ ɿ ɞɜɨɦɚ ɌȿȾ 

 

ɇɚɣɦɟɧɭɜɚɧɧɹ ɩɚɪɚɦɟɬɪɚ ɋɤɥɚɞɨɜɿ ɱɚɫɬɢɧɢ ȿɌɉɪ 
Ɇɨɞɟɥɶ ȼɆ ZF A132 ZF AV133 ZF AVE 130 ZAwheel v1.0

Ⱦɨɩɭɫɬɢɦɚ ɧɚɜɚɧɬɚɝɚ ɧɚ ɦɿɫɬ, ɤȽɫ 13000 

Ɇɚɫɚ ȼɆ, ɤɝ 998 973 1220 646 

Ɇɨɞɟɥɶ ɌȿȾ 
SUMO MD 

HV2200-6P

GKN 

AF-230 
- - 

Ʉɿɥɶɤɿɫɬɶ ɌȿȾ 1 2 2 2 

ɋɭɦɚɪɧɚ ɧɨɦɿɧɚɥɶɧɚ ɩɨɬɭɠɧɿɫɬɶ ɌȿȾ, ɤȼɬ  190 256 250 240 

Ɇɚɫɚ ɌȿȾ, ɤɝ 212 115 - - 

Ɇɚɫɚ ɩɪɨɦɿɠɧɨɝɨ ɪɟɞɭɤɬɨɪɚ, ɤɝ - 32 - - 

Ɇɚɫɚ ɤɚɪɞɚɧɧɨʀ ɩɟɪɟɞɚɱɿ, ɤɝ 25 25   

ɋɭɦɚɪɧɚ ɦɚɫɚ ȿɌɉɪ, ɤɝ 1235 1155 1220 646 

Ʉɨɟɮɿɰɿєɧɬ ɟɮɟɤɬɢɜɧɨɫɬɿ ȿɌɉɪ, ȿɌɉɪk , ɤɝ/ɤɇ·ɤȼɬ 0,051 0,035 0,038 0,021 

Ʉɨɟɮɿɰɿєɧɬ ɧɟɩɿɞɪɟɫɨɪɟɧɢɯ ɦɚɫ ȼɆ ɭ ɫɤɥɚɞɿ 
ȿɌɉɪ, ɧ

ȼɆk  
0,81 0,84 1 1 

Ʉɨɟɮɿɰɿєɧɬ ɧɟɩɿɞɪɟɫɨɪɟɧɢɯ ɦɚɫ ȿɌɉɪ ɭ ɫɤɥɚɞɿ 
ɄɌɁ ɿɡ ɩɨɜɧɨɸ ɦɚɫɨɸ 18000 ɤɝ, ɧ

ȿɌɉɪk  
0,055 0,054 0,068 0,036 

 

ɓɨ ɫɬɨɫɭєɬɶɫɹ ȿɌɉɪ ɧɚ ɨɫɧɨɜɿ ȼɆ ɿɧɬɟɝ-
ɪɚɥɶɧɨ-ɛɚɥɤɨɜɨɝɨ ɬɚ ɿɧɬɟɝɪɚɥɶɧɨɝɨ ɬɢɩɿɜ, ɬɨ 

ɧɚɪɚɡɿ ɧɟɞɨɫɬɚɬɧɶɨ ɤɨɧɤɪɟɬɧɨʀ ɿɧɮɨɪɦɚɰɿʀ 
ɞɥɹ ɩɨɪɿɜɧɹɧɧɹ ʀɯ ɬɟɯɧɿɱɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 
ɉɪɨɬɟ ɦɨɠɧɚ ɤɨɧɫɬɚɬɭɜɚɬɢ, ɳɨ ɟɥɟɤɬɪɢɱɧɿ 
ȼɆ ɰɢɯ ɬɢɩɿɜ ɜɿɞɡɧɚɱɚɸɬɶɫɹ ɤɨɦɩɚɤɬɧɿɫɬɸ 

ɬɚ ɥɟɝɤɿɫɬɸ ɡɚɫɬɨɫɭɜɚɧɧɹ.             

ȼɢɫɧɨɜɤɢ 

ɍ ɪɟɡɭɥɶɬɚɬɿ ɨɝɥɹɞɭ ɬɚ ɚɧɚɥɿɡɭ ɤɨɧɫɬɪɭɤɰɿɣ 

ɿ ɬɟɯɧɿɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ȿɌɉɪ ɧɚ ɨɫɧɨɜɿ ɡɚɫɬɨ-
ɫɭɜɚɧɧɹ ȼɆ ɛɚɥɤɨɜɨɝɨ ɬɚ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɿɜ 
ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɪɹɞ ɧɚɫɬɭɩɧɢɯ ɜɢɫɧɨɜɤɿɜ: 

– ɩɪɨɬɹɝɨɦ ɤɿɥɶɤɨɯ ɨɫɬɚɧɧɿɯ ɪɨɤɿɜ ɪɨɡɜɢ-

ɬɨɤ ȿɌɉɪ ɜɿɞɛɭɜɚєɬɶɫɹ ɭ ɧɚɩɪɹɦɿ ɫɬɜɨɪɟɧɧɹ 



АȐȠȜȚȜȏіșьțȖȗ ȠȞȎțȟȝȜȞȠ, ȐȖȝ. 45, 2019 

 

 

89

ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɢɯ ɿ ɟɥɟɤɬɪɢɱɧɢɯ ȼɆ ɿɧɬɟɝ-
ɪɚɥɶɧɨ-ɛɚɥɤɨɜɨɝɨ ɬɚ ɿɧɬɟɝɪɚɥɶɧɨɝɨ ɬɢɩɿɜ; 

– ɡ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɧɟɩɿɞɪɟɫɨɪɟɧɢɯ ɦɚɫ 
ɬɚ ɝɚɛɚɪɢɬɧɢɯ ɪɨɡɦɿɪɿɜ ɞɨɰɿɥɶɧɢɦ ɜɢɞɚєɬɶɫɹ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɨɦɩɨɧɭɜɚɥɶɧɢɯ ɫɯɟɦ ȿɌɉɪ ɿɡ 
ɞɜɨɦɚ ɌȿȾ ɿ ɉɐɊ; 

– ɤɨɦɩɨɧɭɜɚɥɶɧɿ ɫɯɟɦɢ ȿɌɉɪ ɡ ȼɆ ɛɚɥɤɨ-
ɜɨɝɨ ɬɢɩɭ ɦɨɠɭɬɶ ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɞɥɹ ɫɬɜɨ-
ɪɟɧɧɹ ɧɨɜɢɯ ɜɚɧɬɚɠɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ  
(ɪɢɫ. 2, ɚ) ɬɚ ɟɥɟɤɬɪɨɛɭɫɿɜ ɡ ɦɿɧɿɦɿɡɨɜɚɧɢɦ 

ɡɚɞɧɿɦ ɡɜɢɫɨɦ (ɪɢɫ. 4, ɚ, 5, ɚ, 8 ɿ 9); 

– ɤɨɦɩɨɧɭɜɚɥɶɧɿ ɫɯɟɦɢ ȿɌɉɪ ɡ ɦɟɯɚɧɿɱ-
ɧɢɦɢ ȼɆ ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ (ɪɢɫ. 10, ɚ ɿ 11, ɚ) 
є ɧɟɩɟɪɫɩɟɤɬɢɜɧɢɦɢ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɟɥɟɤɬɪɨ-
ɛɭɫɿɜ ɿ ɬɪɨɥɟɣɛɭɫɿɜ;  

– ɡ ɤɨɦɩɨɧɭɜɚɥɶɧɢɯ ɫɯɟɦ ȿɌɉɪ ɡ ȼɆ ɿɧ-

ɬɟɝɪɚɥɶɧɨ-ɩɨɪɬɚɥɶɧɨɝɨ ɬɢɩɭ ɫɭɬɬєɜɨ ɤɪɚɳɿ 
ɬɟɯɧɿɱɧɿ ɩɚɪɚɦɟɬɪɢ ɦɚɸɬɶ ɟɥɟɤɬɪɢɱɧɿ ȼɆ  

(ɪɢɫ. 14), ɚɥɟ ɣ ɜɨɧɢ ɬɚɤ ɫɚɦɨ ɧɟ ɩɟɪɫɩɟɤɬɢɜ-
ɧɿ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɬɪɨɥɟɣɛɭɫɿɜ ɿ ɟɥɟɤɬ-
ɪɨɛɭɫɿɜ ɡ ɭɦɨɜ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɥɚɧɭɜɚɧɧɹ ɩɚ-
ɫɚɠɢɪɫɶɤɨɝɨ ɫɚɥɨɧɭ (ɧɟɞɨɥɿɤɢ – ɜɭɡɶɤɿ 
ɩɪɨɯɨɞɢ ɦɿɠ ɚɪɤɚɦɢ ɤɨɥɿɫ ɬɨɳɨ);  

– ɧɚ ɞɚɧɨɦɭ ɟɬɚɩɿ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ 
ɤɨɧɫɬɪɭɤɰɿɹɯ ɧɨɜɢɯ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɤɨɦɟɪ-
ɰɿɣɧɢɯ ɜɚɧɬɚɠɧɢɯ ɟɥɟɤɬɪɨɦɨɛɿɥɿɜ ɛɿɥɶɲ ɞɨ-
ɰɿɥɶɧɢɦɢ є ȿɌɉɪ ɡ ɦɟɯɚɧɿɱɧɢɦɢ ȼɆ ɛɚɥɤɨ-
ɜɨɝɨ ɬɢɩɭ ɚɛɨ ɟɥɟɤɬɪɨɦɟɯɚɧɿɱɧɿ ȼɆ 

ɿɧɬɟɝɪɚɥɶɧɨ-ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ; 

– ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɩɟɪɫɩɟɤɬɢɜɧɢɯ ɚɟɪɨɩɨɪɬ-
ɧɢɯ ɟɥɟɤɬɪɨɛɭɫɿɜ ɡɚ ɧɨɜɢɦɢ ɤɨɦɩɨɧɭɜɚɥɶɧɢ-

ɦɢ ɫɯɟɦɚɦɢ ɡ ɦɿɧɿɦɿɡɨɜɚɧɢɦ ɡɚɞɧɿɦ ɡɜɢɫɨɦ 

ɦɨɠɧɚ ɪɟɤɨɦɟɧɞɭɜɚɬɢ ȿɌɉɪ ɡ ȼɆ ɿɧɬɟɝɪɚɥɶ-
ɧɨ-ɛɚɥɤɨɜɨɝɨ ɬɢɩɭ. 

Ɉɫɤɿɥɶɤɢ ɭɠɟ ɿɫɧɭɸɬɶ ɚɛɨ ɪɨɡɪɨɛɥɹɸɬɶɫɹ 
ɤɨɧɫɬɪɭɤɰɿʀ ȿɌɉɪ ɧɚ ɨɫɧɨɜɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ȼɆ 

ɬɢɩɭ «De-Dion» ɚɛɨ ȼɆ ɧɚ ɨɫɧɨɜɿ ɧɟɡɚɥɟɠ-

ɧɢɯ ɩɿɞɜɿɫɨɤ ɤɨɥɿɫ, ɨɝɥɹɞ ɿ ɚɧɚɥɿɡ ɹɤɢɯ ɩɟɪɟɞ-

ɛɚɱɚєɬɶɫɹ ɭ ɧɚɫɬɭɩɧɢɯ ɫɬɚɬɬɹɯ, ɨɫɬɚɬɨɱɧɿ ɜɢ-

ɫɧɨɜɤɢ ɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɩɟɪɫɩɟɤɬɢɜ 
ɪɨɡɜɢɬɤɭ ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɢɯ ɱɢ ɿɧɲɢɯ ʀɯ 
ɬɢɩɿɜ ɦɨɠɧɚ ɛɭɞɟ ɡɪɨɛɢɬɢ ɬɿɥɶɤɢ ɭ ɡɚɤɥɸɱɧɿɣ 

ɫɬɚɬɬɿ.  
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Focus areas for developing the design of electric 

driveshafts for commercial electric vehicles on the 

basis of beam and portal axles 

Abstract. Problem. The development of designs and 

serial production of UTPR is a very important task of 

Ukrainian engineering and should be one of its pri-

orities. Moreover, a state program should be created 

for the development of domestic commercial electric 

vehicles - that is, electric buses, trolley buses, geno 

bus (hybrid buses with ETPR and diesel generator 

set) and freight electric vehicles for various purpos-

es. Goal. The choice of areas for developing the pro-

duction of electric driveshafts of commercial vehicles 

equipped with electric traction drive for urban and 

suburban passenger traffic and for the delivery of 

various goods to commercial establishments in cities 

and other settlements. Methodology. The layout 

schemes of electric driveshafts of commercial electric 

vehicles based on the use of beam and portal drive 

axles are considered. Results.  A classification of 

electric driveshafts of commercial electric vehicles 

according to the type of drive axle and the placement 

of one or two traction electric motors is proposed. 

The main technical parameters of drive axles are 

given, advantages and disadvantages of electric 

driveshafts are considered. Originality.  A number of 

indicators and formulas for their determination have 

been proposed, providing an analysis of the technical 

efficiency of the ETP on the basis of beam and portal 

axles. Practical value.  As a result of reviewing and 

analyzing the structures and parameters of UTP, 

based on the use of portal and beam axles, recom-

mendations on the use of specific types and layout 

schemes for creating commercial freight electric ve-

hicles, electric buses and trolley buses have been 

made. 

Key words: electric driveshaft, classification, 

driveshaft axles, electric engine, main gear, gear 
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