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Ⱥɧɨɬɚɰɿɹ. Ɋɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ, ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɨʀ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɪɨɡɩɨɞɿɥ 
ɬɹɝɨɜɨɝɨ ɬɚ ɝɚɥɶɦɿɜɧɨɝɨ ɡɭɫɢɥɥɹ ɚɜɬɨɦɨɛɿɥɹ ɜ ɪɿɡɧɢɯ ʀɡɞɨɜɢɯ ɰɢɤɥɚɯ ɿ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɰɟ ɩɪɢ 

ɜɢɛɨɪɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɭɡɥɿɜ ɝɿɛɪɢɞɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ. ȼ ɨɫɧɨɜɿ ɦɟɬɨɞɢɤɢ ɩɨɤɥɚɞɟɧɨ ɞɢɮɟɪɟɧɰɿ-
ɚɥɶɧɟ ɪɿɜɧɹɧɧɹ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ ɧɚ ɨɫɧɨɜɿ ɞɪɭɝɨɝɨ ɡɚɤɨɧɭ ɇɶɸɬɨɧɚ. 
 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ʀɡɞɨɜɢɣ ɰɢɤɥ, ɬɹɝɨɜɟ ɡɭɫɢɥɥɹ, ɝɚɥɶɦɿɜɧɟ ɡɭɫɢɥɥɹ. 
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Ⱥɧɧɨɬɚɰɢɹ. Ɋɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɩ-
ɪɟɞɟɥɟɧɢɟ ɬɹɝɨɜɨɝɨ ɢ ɬɨɪɦɨɡɧɨɝɨ ɭɫɢɥɢɹ ɚɜɬɨɦɨɛɢɥɹ ɜ ɪɚɡɧɵɯ ɟɡɞɨɜɵɯ ɰɢɤɥɚɯ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɷɬɨ ɩɪɢ ɜɵɛɨɪɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɭɡɥɨɜ ɝɢɛɪɢɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɢɤɢ ɩɨɥɨɠɟɧɨ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɨɫɧɨɜɟ ɜɬɨɪɨɝɨ ɡɚɤɨɧɚ ɇɶɸɬɨɧɚ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɟɡɞɨɜɨɣ ɰɢɤɥ, ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ, ɬɨɪɦɨɡɧɨɟ ɭɫɢɥɢɟ. 
 

DISTRIBUTION OF TRACTION AND BRAKING FORCES ON VEHICLE’S 

UNDER DIFFERENT RIDING CYCLES 

 

ん. Timkov, Associate Professor, Candidate of Technical Science, A. Ivanov 

postgraduate, National Transport University, Kyiv 
 

Abstract. The method calculation wich can been used to determine the distribution of traction  and 

braking force of the vehicle in different driving cycles and use it when choosing characteristics of a 

hybrid vehicle deviced. The differential equation of vehicle’s motion basis of Newton’s second law lies 

in the basis of the given methodology. 
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ɋɤɥɚɞɧɿɫɬɶ ɩɪɨɰɟɫɭ ɩɪɨɟɤɬɭɜɚɧɧɹ ɚɜɬɨɦɨɛɿɥɹ 
ɩɨɥɹɝɚɽ ɭ ɪɨɡɜ’ɹɡɚɧɧɿ ɡɚɞɚɱɿ ɨɩɬɢɦɚɥɶɧɨɝɨ 

ɩɿɞɛɨɪɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɫɧɨɜɧɢɯ ɚɝɪɟɝɚɬɿɜ, 
ɳɨ ɡɚɛɟɡɩɟɱɢɥɨ ɛɢ ɧɟɨɛɯɿɞɧɿ ɬɹɝɨɜɨ-
ɲɜɢɞɤɿɫɧɿ ɬɚ ɩɚɥɢɜɧɨ-ɟɤɨɧɨɦɿɱɧɿ ɯɚɪɚɤɬɟɪɢ-

ɫɬɢɤɢ ɚɜɬɨɦɨɛɿɥɹ. Ⱦɥɹ ɪɨɡɜ’ɹɡɚɧɧɹ ɰɿɽʀ ɡɚɞɚɱɿ 
ɿɧɠɟɧɟɪɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɦɚɬɟɦɚɬɢɱɧɟ ɦɨ-
ɞɟɥɸɜɚɧɧɹ. Ɇɨɞɟɥɸɜɚɧɧɹ ɦɨɠɧɚ ɪɨɡɝɥɹɞɚɬɢ 

ɹɤ ɡɚɦɿɳɟɧɧɹ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɨɛ’ɽɤɬɚ ɭɦɨɜ-

ɧɨɸ ɩɨɞɨɛɨɸ, ɨɩɢɫɨɦ ɚɛɨ ɿɧɲɢɦ ɨɛ’ɽɤɬɨɦ, 

ɳɨ ɦɚɽ ɧɚɡɜɭ ɦɨɞɟɥɶ ɿ ɡɚɛɟɡɩɟɱɭɽ ɚɞɟɤɜɚɬɧɟ ɡ 
ɨɪɢɝɿɧɚɥɨɦ ɩɨɜɨɞɠɟɧɧɹ ɜ ɪɚɦɤɚɯ ɞɟɹɤɢɯ ɞɨ-
ɩɭɳɟɧɶ ɬɚ ɩɪɢɣɧɹɬɧɢɯ ɩɨɯɢɛɨɤ. Ɇɨɞɟɥɸ-

ɜɚɧɧɹ ɡɚɡɜɢɱɚɣ ɜɢɤɨɧɭɽɬɶɫɹ ɡ ɦɟɬɨɸ ɩɿɡɧɚɧɧɹ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɨɪɢɝɿɧɚɥɭ ɲɥɹɯɨɦ ɞɨɫɥɿɞɠɟɧɧɹ 
ɣɨɝɨ ɦɨɞɟɥɿ, ɚ ɧɟ ɫɚɦɨɝɨ ɨɛ’ɽɤɬɚ. Ɂɪɨɡɭɦɿɥɨ, 
ɦɨɞɟɥɸɜɚɧɧɹ ɜɢɩɪɚɜɞɚɧɨ ɭ ɬɨɦɭ ɜɢɩɚɞɤɭ, 

ɤɨɥɢ ɜɨɧɨ ɩɪɨɫɬɿɲɟ ɡɚ ɫɬɜɨɪɟɧɧɹ ɫɚɦɨɝɨ  

ɨɪɢɝɿɧɚɥɭ.  
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ȼ ɪɨɛɨɬɿ [1] ɚɜɬɨɪɢ ɡɚɩɪɨɩɨɧɭɜɚɥɢ ɦɟɬɨɞɢɤɭ 

ɩɨɩɟɪɟɞɧɶɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɟɥɟɤɬ-
ɪɨɫɢɥɨɜɨʀ ɭɫɬɚɧɨɜɤɢ ɥɟɝɤɨɜɨɝɨ ɝɿɛɪɢɞɧɨɝɨ 
ɚɜɬɨɦɨɛɿɥɹ ɬɚ ɧɚɜɟɥɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɚɧɿ 
ɜɢɩɪɨɛɭɜɚɧɶ ɞɥɹ ɚɜɬɨɦɨɛɿɥɹ «Ɍɚɜɪɿɹ». ɉɪɢ 

ɜɢɛɨɪɿ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɚɜɬɨɪɢ ɪɨɡɪɚɯɭɜɚɥɢ 

ɧɟɨɛɯɿɞɧɭ ɩɨɬɭɠɧɿɫɬɶ ɟɥɟɤɬɪɨɞɜɢɝɭɧɚ ɞɥɹ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɪɢɫɤɨɪɟɧɧɹ ɚɜɬɨɦɨɛɿɥɹ ɭ ɽɜ-
ɪɨɩɟɣɫɶɤɨɦɭ ɦɿɫɶɤɨɦɭ ɰɢɤɥɿ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 

ɨɩɨɪɭ ɤɨɱɟɧɧɹ ɬɚ ɚɟɪɨɞɢɧɚɦɿɱɧɨɝɨ ɨɩɨɪɭ, 
ɜɢɤɥɚɞɟɧɭ ɜ ɪɨɛɨɬɿ [2]. ȼ ɪɨɛɨɬɿ [3] ɛɭɥɨ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɜɢɩɪɨɛɭɜɚɧɶ ɟɮɟɤ-
ɬɢɜɧɨɫɬɿ ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɝɚɥɶɦɭɜɚɧɧɹ ɚɜɬɨ-
ɦɨɛɿɥɹ «ɆȺɆȱ-Ƚɋɍ», ɩɨɛɭɞɨɜɚɧɨɝɨ ɧɚ ɛɚɡɿ 
ɚɜɬɨɦɨɛɿɥɹ ɍȺɁ-3153. Ⱥɜɬɨɪ ɜɿɞɡɧɚɱɚɽ, ɳɨ 

ɨɫɧɨɜɧɢɦɢ ɡɚɜɞɚɧɧɹɦɢ ɩɪɢ ɪɨɡɪɨɛɰɿ ɪɟɤɭɩɟ-
ɪɚɰɿʀ ɟɧɟɪɝɿʀ ɽ: ɩɪɚɜɢɥɶɧɢɣ ɜɢɛɿɪ ɧɚɝɪɨɦɚ-
ɞɠɭɜɚɱɚ ɟɧɟɪɝɿʀ; ɜɢɡɧɚɱɟɧɧɹ ɧɚɣɤɪɚɳɢɯ ɩɚ-
ɪɚɦɟɬɪɿɜ ɚɝɪɟɝɚɬɿɜ Ƚɋɍ ɞɥɹ ɡɛɿɥɶɲɟɧɧɹ ɱɚɫɭ 

ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɝɚɥɶɦɭɜɚɧɧɹ, 
ɳɨ ɞɨɡɜɨɥɢɬɶ ɚɜɬɨɦɨɛɿɥɸ ɧɚ ɞɟɹɤɢɯ ɪɟɠɢɦɚɯ 

ɝɚɥɶɦɭɜɚɬɢ ɬɿɥɶɤɢ ɡɚ ɪɚɯɭɧɨɤ ɪɟɤɭɩɟɪɚɬɢɜɧɨ-
ɝɨ ɝɚɥɶɦɭɜɚɧɧɹ; ɩɿɞɜɢɳɟɧɧɹ ɪɟɤɭɩɟɪɚɰɿʀ 
ɲɥɹɯɨɦ ɜɢɛɨɪɭ ɪɚɰɿɨɧɚɥɶɧɨʀ ɫɯɟɦɢ Ƚɋɍ ɡ 
ɦɿɧɿɦɚɥɶɧɢɦɢ ɜɬɪɚɬɚɦɢ ɩɪɢ ɩɟɪɟɬɜɨɪɟɧɧɿ 
ɟɧɟɪɝɿʀ ɡ ɨɞɧɨɝɨ ɜɢɞɭ ɜ ɿɧɲɢɣ. 

 

ぜñöí ëÜßÜöó öí äÜïöíÖÜç¡í £íÑíô： 
 

Ɋɨɡɪɨɛɤɚ ɦɟɬɨɞɢɤɢ ɪɨɡɪɚɯɭɧɤɭ ɩɨɤɚɡɧɢɤɿɜ 
ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ, ɹɤɚ ɛ ɞɨɡɜɨɥɢɥɚ ɬɟɨɪɟɬɢɱɧɨ 
ɞɨɫɥɿɞɠɭɜɚɬɢ ɡɚɥɟɠɧɿɫɬɶ ɬɹɝɨɜɨɝɨ ɬɚ ɝɚɥɶɦɿ-
ɜɧɨɝɨ ɡɭɫɢɥɥɹ ɜ ɪɿɡɧɢɯ ʀɡɞɨɜɢɯ ɰɢɤɥɚɯ. 
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ȼɥɚɫɬɢɜɨɫɬɿ ɚɜɬɨɦɨɛɿɥɹ ɡɚɥɟɠɚɬɶ ɜɿɞ ɣɨɝɨ 

ɡɞɚɬɧɨɫɬɿ ɧɚɛɢɪɚɬɢ ɲɜɢɞɤɿɫɬɶ, ɞɨɥɚɬɢ ɩɿɞɣɨ-
ɦɢ ɬɚ ɡɭɩɢɧɹɬɢɫɹ ɞɨ ɩɟɜɧɨʀ ɲɜɢɞɤɨɫɬɿ ɡɚ ɧɟ-
ɨɛɯɿɞɧɢɣ ɩɪɨɦɿɠɨɤ ɱɚɫɭ. ȼ ɧɨɪɦɚɥɶɧɢɯ ɭɦɨ-
ɜɚɯ ɪɭɯɭ ɦɚɤɫɢɦɚɥɶɧɿ ɦɨɠɥɢɜɨɫɬɿ ɚɜɬɨɦɨɛɿɥɹ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɪɿɞɤɨ, ɩɪɨɬɹɝɨɦ ɬɪɢɜɚɥɨɝɨ 
ɱɚɫɭ ɫɢɥɨɜɚ ɭɫɬɚɧɨɜɤɚ ɡɚɜɚɧɬɚɠɟɧɚ ɥɢɲɟ ɱɚ-
ɫɬɤɨɜɨ.  
 

Ɋɟɚɥɶɧɟ ɬɹɝɨɜɟ ɡɭɫɢɥɥɹ ɿ ɲɜɢɞɤɿɫɬɶ ɚɜɬɨɦɨ-
ɛɿɥɹ ɡɦɿɧɸɸɬɶɫɹ ɜ ɲɢɪɨɤɢɯ ɦɟɠɚɯ, ɹɤɿ ɜɢ-

ɡɧɚɱɚɸɬɶɫɹ ɩɪɢɫɤɨɪɟɧɧɹɦ, ɫɩɨɜɿɥɶɧɟɧɧɹɦ, 

ɭɯɢɥɨɦ ɚɛɨ ɩɿɞɣɨɦɨɦ ɬɚ ɬɨɳɨ. ɐɿ ɡɦɿɧɢ 

ɩɨɜ’ɹɡɚɧɿ ɡ ɞɨɪɨɠɧɶɨɸ ɨɛɫɬɚɧɨɜɤɨɸ ɬɚ ɬɢ-

ɩɨɦ ɚɜɬɨɦɨɛɿɥɹ. Ɋɟɠɢɦ ɪɭɯɭ ɚɜɬɨɦɨɛɿɥɹ ɜ 
ɦɿɫɬɿ ɚɛɨ ɩɨɡɚ ɦɿɫɬɨɦ ɬɚɤɨɠ ɞɭɠɟ ɫɢɥɶɧɨ 

ɜɩɥɢɜɚɽ ɧɚ ɣɨɝɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɹɤ ɿ ɤɿɥɶ-
ɤɿɫɬɶ ɩɚɫɚɠɢɪɿɜ. ȼɫɟ ɰɟ ɞɭɠɟ ɫɤɥɚɞɧɨ ɜɩɥɢ-

ɜɚɽ ɧɚ ɬɹɝɨɜɟ ɡɭɫɢɥɥɹ ɿ ɡɦɿɧɭ ɲɜɢɞɤɨɫɬɿ ɚɜ-
ɬɨɦɨɛɿɥɹ ɜ ɪɟɚɥɶɧɢɯ ɞɨɪɨɠɧɿɯ ɭɦɨɜɚɯ. 
Ɉɞɧɚɤ, ɞɟɹɤɿ ɬɢɩɨɜɿ ʀɡɞɨɜɿ ɰɢɤɥɢ ɦɨɠɭɬɶ ɛɭ-

ɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ ɬɢɩɨɜɢɯ 
ɞɨɪɨɠɧɿɯ ɭɦɨɜ. ɐɿ ʀɡɞɨɜɿ ɰɢɤɥɢ ɩɪɟɞɫɬɚɜ-
ɥɹɸɬɶ ɡɚ ɡɜɢɱɚɣ ɭ ɜɢɝɥɹɞɿ ɡɚɥɟɠɧɨɫɬɿ ɲɜɢɞ-

ɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɹ ɜɿɞ ɱɚɫɭ ɪɭɯɭ ɩɨ ɝɨɪɢɡɨɧɬɚ-
ɥɶɧɿɣ ɞɨɪɨɡɿ.  
 

ɉɟɪɟɜɚɝɢ ɝɿɛɪɢɞɧɨɝɨ ɚɜɬɨɦɨɛɿɥɹ ɤɪɚɳɟ ɡɚ ɜɫɟ 
ɪɟɚɥɿɡɭɸɬɶɫɹ ɩɪɢ ɪɭɫɿ ɭ ɦɿɫɶɤɨɦɭ ɰɢɤɥɿ ɡ ɜɟ-
ɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɡɭɩɢɧɨɤ ɬɚ ɝɚɥɶɦɭɜɚɧɶ. Ɋɨɡ-
ɝɥɹɧɟɦɨ ɪɨɡɩɨɞɿɥ ɝɚɥɶɦɿɜɧɨɝɨ ɬɚ ɬɹɝɨɜɨɝɨ 
ɡɭɫɢɥɥɹ ɭ ɬɚɤɢɯ ʀɡɞɨɜɢɯ ɰɢɤɥɚɯ (ɪɢɫ. 1): 

Federal Test Procedure EPA 75, New York City 

Cycle (NYCC), UN/ECE Elementary Urban 

Cycle. 
 

 

0 100 200 300 400 500 600
0

5

10

15

20

25

30

35

40

45

ɑɚɫ (ɫ)

ɒ
ɜɢ
ɞɤ
ɿɫ
ɬɶ

 (
ɤɦ

/ɝ
ɨɞ

)

New York City Cycle (NYCC)

 

0 20 40 60 80 100 120 140 160 180 200
0

10

20

30

40

50

60

ɱɚɫ (ɫ)

ɒ
ɜɢ
ɞɤ
ɿɫ
ɬɶ

 (
ɤɦ

/ɝ
ɨɞ

)

UN/ECE Elementary Urban Cycle 

 
Ɋɢɫ. 1. Ȳɡɞɨɜɿ ɰɢɤɥɢ 
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Ɍɹɝɨɜɟ ɬɚ ɝɚɥɶɦɿɜɧɟ ɡɭɫɢɥɥɹ ɦɨɠɧɚ ɪɨɡɪɚɯɭ-

ɜɚɬɢ ɡɚ ɮɨɪɦɭɥɨɸ (1) 

 

21
cos

2
T w x F

dV
F Mgf C A V M

dt
= α + ρ + δ ,  (1) 

 

ɞɟ Ɇ – ɦɚɫɚ ɚɜɬɨɦɨɛɿɥɹ, ɤɝ, g – ɩɪɢɫɤɨɪɟɧɧɹ 
ɜɿɥɶɧɨɝɨ ɩɚɞɿɧɧɹ, f – ɤɨɟɮɿɰɿɽɧɬ ɨɩɨɪɭ ɤɨ-
ɱɟɧɧɹ, wρ − ɝɭɫɬɢɧɚ ɩɨɜɿɬɪɹ,

 
Cx – ɚɟɪɨɞɢɧɚ-

ɦɿɱɧɢɣ ɤɨɟɮɿɰɿɽɧɬ ɨɩɨɪɭ, ȺF – ɥɨɛɨɜɚ ɩɥɨɳɚ 
ɚɜɬɨɦɨɛɿɥɹ,  ɦ2, V – ɲɜɢɞɤɿɫɬɶ ɚɜɬɨɦɨɛɿɥɹ, 
ɦ/ɫ, δ − ɤɨɟɮɿɰɿɽɧɬ, ɹɤɢɣ  ɜɪɚɯɨɜɭɽ ɨɛɟɪɬɚɧɧɹ 
ɦɚɫ, dV/dt – ɩɪɢɫɤɨɪɟɧɧɹ ɚɜɬɨɦɨɛɿɥɹ, ɦ/ɫ2,  

Į – ɤɭɬ ɧɚɯɢɥɭ ɞɨɪɨɝɢ (ɩɪɢ ɪɨɡɪɚɯɭɧɤɚɯ ɛɪɚ-
ɥɢ Į = 0) 

 

ɉɪɢɫɤɨɪɟɧɧɹ dV/dt ɦɨɠɟ ɛɭɬɢ ɪɨɡɪɚɯɨɜɚɧɨ, 
ɹɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2 ɡɚ ɮɨɪɦɭɥɨɸ (2). 

 

 
 

Ɋɢɫ. 2. ȼɢɡɧɚɱɟɧɧɹ ɩɪɢɫɤɨɪɟɧɧɹ ɜ ʀɡɞɨɜɨɦɭ 
ɰɢɤɥɿ 

 

 

1

1

( 1, 2,..., ),k k
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V VdV
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dt t t
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ɞɟ n – ɦɚɤɫɢɦɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɬɨɱɨɤ. 
 

Ɋɟɡɭɥɶɬɚɬɢ ɪɨɡɪɚɯɭɧɤɭ ɬɹɝɨɜɨɝɨ ɬɚ ɝɚɥɶɦɿɜ-
ɧɨɝɨ ɡɭɫɢɥɥɹ ɧɚ ɜɟɞɭɱɢɯ ɤɨɥɟɫɚɯ ɚɜɬɨɦɨɛɿɥɹ 
ɡɚ ɜɢɪɚɡɨɦ (1) ɦɨɠɧɚ ɩɪɟɞɫɬɚɜɢɬɢ ɭ ɜɢɝɥɹɞɿ 
ɝɿɫɬɨɝɪɚɦɢ ɬɪɢɜɚɥɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɥɟɠɧɨ 

ɜɿɞ ɲɜɢɞɤɨɫɬɿ ɬɚ ɡɭɫɢɥɥɹ ɧɚ ɜɟɞɭɱɢɯ ɤɨɥɟɫɚɯ: 
ɰɢɤɥ Federal Test Procedure EPA 75 (ɪɢɫ. 3), 

ɰɢɤɥ NYCC (ɪɢɫ. 4), ɰɢɤɥ UN/ECE EUC (ɪɢɫ. 5). 

 

 
 

Ɋɢɫ. 3. Ɍɪɢɜɚɥɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɹɝɨɜɨɝɨ ɬɚ 
ɝɚɥɶɦɿɜɧɨɝɨ ɡɭɫɢɥɥɹ ɜ ɰɢɤɥɿ FTP EPA 75 

 

 

 
Ɋɢɫ. 4. Ɍɪɢɜɚɥɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɹɝɨɜɨɝɨ ɬɚ 

ɝɚɥɶɦɿɜɧɨɝɨ ɡɭɫɢɥɥɹ ɜ ɰɢɤɥɿ NYCC 

 
 

Ɋɢɫ. 5. Ɍɪɢɜɚɥɿɫɬɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɹɝɨɜɨɝɨ ɬɚ 
ɝɚɥɶɦɿɜɧɨɝɨ ɡɭɫɢɥɥɹ ɜ ɰɢɤɥɿ UN/ECE 

EUC 
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Ɋɨɡɪɨɛɥɟɧɨ ɦɟɬɨɞɢɤɭ ɪɨɡɪɚɯɭɧɤɭ, ɳɨ ɞɨɡɜɨ-
ɥɹɽ ɩɪɨɜɨɞɢɬɢ ɬɟɨɪɟɬɢɱɧɿ ɪɨɡɪɚɯɭɧɤɢ ɬɪɢɜɚ-
ɥɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɹɝɨɜɨɝɨ ɬɚ ɝɚɥɶɦɿɜɧɨɝɨ 

ɡɭɫɢɥɥɹ ɡɚɥɟɠɧɨ ɜɿɞ ɲɜɢɞɤɨɫɬɿ ɚɜɬɨɦɨɛɿɥɹ ɜ 
ɪɿɡɧɢɯ ʀɡɞɨɜɢɯ ɰɢɤɥɚɯ. Ɂ ʀʀ ɞɨɩɨɦɨɝɨɸ ɦɨɠɧɚ 
ɜɢɡɧɚɱɢɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɛɭɞɶ-ɹɤɨɝɨ 
ɚɜɬɨɦɨɛɿɥɹ ɜ ɛɭɞɶ-ɹɤɨɦɭ ʀɡɞɨɜɨɦɭ ɰɢɤɥɿ. ȼɨ-
ɧɚ ɞɨɡɜɨɥɹɽ ɪɨɡɜ’ɹɡɭɜɚɬɢ ɡɧɚɱɧɭ ɤɿɥɶɤɿɫɬɶ 
ɡɚɞɚɱ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɝɿɛɪɢɞɧɢɯ ɬɚ ɟɥɟɤɬ-
ɪɢɱɧɢɯ ɚɜɬɨɦɨɛɿɥɿɜ. ɉɨɞɚɥɶɲɢɣ ɪɨɡɜɢɬɨɤ 
ɛɭɞɟ ɩɨɜ’ɹɡɚɧɢɣ ɡ ɜɢɡɧɚɱɟɧɧɹɦ ɩɨɬɭɠɧɨɫɬɿ 
ɬɹɝɨɜɨɝɨ ɞɜɢɝɭɧɚ, ɝɟɧɟɪɚɬɨɪɚ ɬɚ ɧɚɝɪɨɦɚɞɠɭ-

ɜɚɱɚ ɟɧɟɪɝɿʀ ɧɟɨɛɯɿɞɧɨʀ ɞɥɹ ɜɢɤɨɧɚɧɧɹ ɪɿɡɧɢɯ 

ʀɡɞɨɜɢɯ ɰɢɤɥɿɜ. 
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