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ɝ. ɏɚɪɶɤɨɜ 
 
Аɧɧɨɬаɰиɹ. ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɥɧɨɩɨ-
ɬɨɱɧɨɣ ɝɢɞɪɨɨɛɴɟɦɧɨɣ ɩɟɪɟɞɚɱɢ ɧɚ ɫɬɟɧɞɟ ɫ ɩɪɢɜɨɞɹɳɢɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɢ ɧɚɝɪɭɠɚɸɳɢɦ 
ɭɫɬɪɨɣɫɬɜɨɦ. Ɉɩɢɫɚɧ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɞɚɬɱɢɤɨɜ ɢ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. ɉɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
ɫɬɟɧɞɚ. 
 

Клɸɱевые ɫлɨва: ɩɨɥɧɨɩɨɬɨɱɧɚɹ ɝɢɞɪɨɨɛɴɟɦɧɚɹ ɩɟɪɟɞɚɱɚ, ɫɬɟɧɞ, ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ, 
ɞɚɬɱɢɤɢ, ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɚɹ ɝɢɞɪɨɦɚɲɢɧɚ. 
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Аɧɨɬаɰіɹ. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɦɟɬɨɞɢɤɭ ɩɪɨɜɟɞɟɧɧɹ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɜɧɨɩɨɬɨ-
ɤɨɜɨʀ ɝɿɞɪɨɨɛ’єɦɧɨʀ ɩɟɪɟɞɚɱɿ ɧɚ ɫɬɟɧɞɿ ɡ ɩɪɢɜɿɞɧɢɦ ɟɥɟɤɬɪɨɞɜɢɝɭɧɨɦ ɿ ɧɚɜɚɧɬɚɠɭɜɚɥɶɧɢɦ ɩɪɢ-
ɫɬɪɨєɦ. Ɉɩɢɫɚɧɨ ɜɢɦɿɪɸɜɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫ, ɳɨ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɚɬɱɢɤɿɜ ɿ ɚɧɚɥɨɝɨ-ɰɢɮɪɨɜɨɝɨ ɩɟ-
ɪɟɬɜɨɪɸɜɚɱɚ. ɉɨɞɚɧɨ ɫɬɪɭɤɬɭɪɧɭ ɿ ɝɿɞɪɚɜɥɿɱɧɭ ɫɯɟɦɢ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɫɬɟɧɞɚ. 
 
Клɸɱɨві ɫлɨва: ɩɨɜɧɨɩɨɬɨɤɨɜɚ ɝɿɞɪɨɨɛ’єɦɧɚ ɩɟɪɟɞɚɱɚ, ɫɬɟɧɞ, ɜɢɦɿɪɸɜɚɥɶɧɢɣ ɤɨɦɩɥɟɤɫ, ɞɚɬɱɢ-
ɤɢ, ɚɤɫɿɚɥɶɧɨ-ɩɨɪɲɧɟɜɚ ɝɿɞɪɨɦɚɲɢɧɚ. 
 

EXPERIMENTAL STUDIES OF FULL-HYDROSTATIC TRANSMISSIONS 
 

V. Shevtsov, T. Asst., National Technical University «KhPI», Kharkiv 
 

Abstract. The technique of experimental study of a full-hydrostatic transmission on the stand with the 
leading motor and a load device is offered in the given article. A measuring system consisting of  
sen-sors and an analog – digital converter is described. The block and the hydraulic circuit of the  
experimental stand is presented. 
 
Key words: full-flow hydrostatic transmission, stand, measuring system, sensors, axial-piston hydrau-
lic machine. 
 
 

ȼɜɟɞɟɧɢɟ 
 

Ɍɟɧɞɟɧɰɢɟɣ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɹɜɥɹɟɬɫɹ ɪɨɫɬ ɤɨ-
ɥɢɱɟɫɬɜɚ ɬɪɚɤɬɨɪɨɜ, ɨɫɧɚɳɟɧɧɵɯ ɛɟɫɫɬɭɩɟɧ-
ɱɚɬɵɦɢ ɝɢɞɪɨɨɛɴɟɦɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɬɪɚɧɫ-
ɦɢɫɫɢɹɦɢ. Ɍɚɤɢɟ ɬɪɚɧɫɦɢɫɫɢɢ ɨɛɥɚɞɚɸɬ ɩɪɟ-
ɢɦɭɳɟɫɬɜɚɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɭɩɟɧɱɚɬɵ-
ɦɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɬɪɚɧɫɦɢɫɫɢɹɦɢ, ɫɪɟɞɢ 
ɤɨɬɨɪɵɯ: ɩɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɥɚɜɧɨɟ 
ɛɟɫɫɬɭɩɟɧɱɚɬɨɟ ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟ-
ɧɢɹ ɬɪɚɤɬɨɪɚ, ɜɵɫɨɤɚɹ ɷɪɝɨɧɨɦɢɱɧɨɫɬɶ, ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 

ɬɪɚɤɬɨɪɚ ɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɢ ɞɪ. 
ȼɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɨɞɪɨɛɧɨɦ ɢɫ-
ɫɥɟɞɨɜɚɧɢɢ ɝɢɞɪɨɨɛɴɟɦɧɵɯ ɩɟɪɟɞɚɱ (ȽɈɉ), 
ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɛɟɫɫɬɭɩɟɧɱɚɬɵɯ ɬɪɚɧɫ-
ɦɢɫɫɢɣ, ɨɩɪɟɞɟɥɟɧɢɢ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶ-
ɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɜɟɬɜɢ ɞɜɭɯɩɨɬɨɱɧɨɣ ɩɟɪɟɞɚɱɢ, ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɢ ɩɨɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɢ ɜɵɹɜɥɟɧɢɢ ɨɫ-
ɧɨɜɧɵɯ ɜɡɚɢɦɨɫɜɹɡɟɣ ɢɯ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɢ 
ɫɢɥɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵ-
ɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɦɚɲɢɧɨɬɪɚɤɬɨɪɧɨɝɨ 
ɚɝɪɟɝɚɬɚ Д1–6]. 
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Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 

Ɋɚɡɥɢɱɧɵɟ ɦɟɬɨɞɢɤɢ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɝɢɞɪɨɨɛɴɟɦɧɵɯ 
ɩɟɪɟɞɚɱ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɪɚɛɨɬɚɯ ɋɚɦɨɪɨ-
ɞɨɜɚ ȼ.Ȼ., Ɇɢɬɰɟɥɹ ɇ.Ⱥ., Ȼɨɧɞɚɪɟɧɤɨ Ⱥ.ɂ. ɢ 
ɞɪ. Ⱦɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɩɨɥɚɝɚɸɬ ɫɧɹ-
ɬɢɟ ɢ ɨɛɪɚɛɨɬɤɭ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞ-
ɪɨɨɛɴɟɦɧɨɣ ɩɟɪɟɞɚɱɢ, ɜɯɨɞɹɳɟɣ ɜ ɫɨɫɬɚɜ 
ɝɢɞɪɨɨɛɴɟɦɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɢ. ȼ 
ɪɚɛɨɬɚɯ Д7, 8Ж ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɟɬɨɞɢɤɚ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɨɛɴɟɦɧɨɣ ɬɪɚɧɫ-
ɦɢɫɫɢɢ, ɫɨɫɬɚɜɥɟɧɧɨɣ ɩɨ ɫɯɟɦɟ «ɫ ɞɢɮɮɟ-
ɪɟɧɰɢɚɥɨɦ ɧɚ ɜɯɨɞɟ». ɉɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥɹɸɬ-
ɫɹ ɞɚɜɥɟɧɢɹ ɜ ɫɢɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɝɢɞɪɨ-
ɨɛɴɟɦɧɨɣ ɩɟɪɟɞɚɱɢ, ɨɛɨɪɨɬɵ ɧɚ ɜɯɨɞɟ ɜ 
ɬɪɚɧɫɦɢɫɫɢɸ ɢ ɜɵɯɨɞɟ ɧɚ ɧɚɝɪɭɡɤɭ, ɢɦɢɬɢ-
ɪɭɸɳɭɸ ɤɨɥɟɫɨ, ɚ ɬɚɤɠɟ ɤɪɭɬɹɳɢɟ ɦɨɦɟɧɬɵ. 
ȼ ɪɚɛɨɬɚɯ Д9, 10Ж ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɦɟɬɨ-
ɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɯɚ-
ɪɚɤɬɟɪɢɡɭɸɳɢɯ ɪɚɛɨɬɭ ɝɢɞɪɨɨɛɴɟɦɧɨɣ ɩɟɪɟ-
ɞɚɱɢ ɜ ɫɨɫɬɚɜɟ ɬɪɚɧɫɦɢɫɫɢɢ ɤɨɥɟɫɧɨɝɨ ɬɪɚɤ-
ɬɨɪɚ. ɉɪɢ ɷɬɨɦ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɥɢɫɶ ɨɛɨɪɨɬɵ, 
ɤɪɭɬɹɳɢɟ ɦɨɦɟɧɬɵ ɢ ɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɧɵɯ 
ɫɢɥɨɜɵɯ ɦɚɝɢɫɬɪɚɥɹɯ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 

ɇɟɞɨɫɬɚɬɤɨɦ ɩɪɟɞɥɨɠɟɧɧɵɯ ɦɟɬɨɞɢɤ ɹɜɥɹɟɬ-
ɫɹ ɨɬɫɭɬɫɬɜɢɟ ɜ ɫɩɢɫɤɟ ɫɧɢɦɚɟɦɵɯ ɩɚɪɚɦɟɬ-
ɪɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɚɹ 
ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɷɤɫɩɥɭɚ-
ɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɨɛɴɟɦɧɨɣ 
ɩɟɪɟɞɚɱɢ, ɧɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɬɪɚɧɫɦɢɫɫɢɢ 
ɜ ɰɟɥɨɦ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɧɚ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɪɚɤɬɨɪɚ. ɉɨɷɬɨ-
ɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɦɟɬɨ-
ɞɢɤɢ, ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟ-
ɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɚ ɞɜɭɯ-ɬɪɟɯ 
ɭɱɚɫɬɤɚɯ ɝɢɞɪɨɨɛɴɟɦɧɨɣ ɩɟɪɟɞɚɱɢ. 

 
Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ 

 
Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɛɵɥ ɫɩɪɨ-
ɟɤɬɢɪɨɜɚɧ ɫɬɟɧɞ ɞɥɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɢɞɪɨɨɛɴɟɦɧɨɣ ɩɟɪɟɞɚɱɢ 
(ȽɈɉ) ɧɚ ɛɚɡɟ ɈȺɈ «ɏɚɪɶɤɨɜɫɤɢɣ ɬɪɚɤɬɨɪ-
ɧɵɣ ɡɚɜɨɞ» ɫ ɪɟɝɭɥɢɪɭɟɦɵɦ ɚɤɫɢɚɥɶɧɨ-
ɩɨɪɲɧɟɜɵɦ ɝɢɞɪɨɧɚɫɨɫɨɦ NP11β 
5MHL/DβψωDψВ1 ɢ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦ ɚɤɫɢ-
ɚɥɶɧɨ-ɩɨɪɲɧɟɜɵɦ ɝɢɞɪɨɦɨɬɨɪɨɦ MP11β 
β/Dβψγ5В1 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ȽɂȾɊɈɋɂ-
ɅȺ». ɉɟɪɟɞ ɩɪɨɛɧɵɦ ɩɭɫɤɨɦ ɩɨɫɥɟ ɦɨɧɬɚɠɚ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɬɚɤɢɯ ɪɚɛɨɬ: 
1) ɩɪɨɜɟɪɤɚ ɩɨ ɝɢɞɪɨɫɯɟɦɟ ɩɪɚɜɢɥɶɧɨɫɬɢ ɫɨ-
ɟɞɢɧɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɝɢɞɪɨɭɫɬɪɨɣɫɬɜ; 

β) ɩɪɨɜɟɪɤɚ ɡɚɬɹɠɤɢ ɫɨɟɞɢɧɟɧɢɣ ɬɪɭɛɨɩɪɨ-
ɜɨɞɨɜ, ɚ ɬɚɤɠɟ ɡɚɬɹɠɤɢ ɤɪɟɩɥɟɧɢɹ ɤ ɫɬɵɤɨ-
ɜɵɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɝɢɞɪɨɭɫɬɪɨɣɫɬɜ; 
γ) ɩɪɨɜɟɪɤɚ ɤɪɟɩɥɟɧɢɹ ɧɚɫɨɫɚ, ɝɢɞɪɨɦɨɬɨɪɚ  
ɢ ɞɪɭɝɢɯ ɝɢɞɪɨɭɫɬɪɨɣɫɬɜ; 
4) ɩɪɨɜɟɪɤɚ ɩɪɚɜɢɥɶɧɨɫɬɢ ɩɨɞɤɥɸɱɟɧɢɹ ɡɚ-
ɡɟɦɥɟɧɢɹ; 
5) ɡɚɥɢɜɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ (Ɋɀ) ɜ ɝɢɞ-
ɪɨɛɚɤɢ ɞɨ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɢ ɜ ɝɢɞɪɨɦɚ-
ɲɢɧɵ ɫɨɝɥɚɫɧɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧ-
ɬɚɰɢɢ; 
6) ɨɬɤɪɵɬɢɟ ɜɨɡɞɭɯɨɫɩɭɫɤɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢɥɢ 
ɨɫɥɚɛɥɟɧɢɟ ɫɨɟɞɢɧɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɭɤɚ-
ɡɚɧɧɵɯ ɜ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
7) ɩɪɨɜɟɪɤɚ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ ɜɤɥɸɱɟɧɢɟɦ 
ɩɪɚɜɢɥɶɧɨɫɬɢ ɧɚɩɪɚɜɥɟɧɢɹ ɜɪɚɳɟɧɢɹ ɷɥɟɤ-
ɬɪɨɞɜɢɝɚɬɟɥɹ ɧɚɫɨɫɚ; 
8) ɩɪɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɣ ɪɚɛɨɬɟ ɝɢɞɪɨɨɛɴɟɦ-
ɧɨɣ ɩɟɪɟɞɚɱɢ – ɭɞɚɥɟɧɢɟ ɜɨɡɞɭɯɚ ɢɡ ɝɢɞɪɨɫɢ-
ɫɬɟɦɵ, ɩɨɫɥɟ ɱɟɝɨ ɡɚɤɪɵɬɢɟ ɜɨɡɞɭɯɨɫɩɭɫɤɧɵɯ 
ɭɫɬɪɨɣɫɬɜ (ɢɥɢ ɡɚɬɹɝɢɜɚɧɢɟ ɨɫɥɚɛɥɟɧɧɵɯ ɫɨ-
ɟɞɢɧɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ) ɢ ɞɨɥɢɜɚɧɢɟ Ɋɀ ɜ 
ɝɢɞɪɨɛɚɤ ɞɨ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ. ɋɯɟɦɚ ɫɬɟɧ-
ɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1. 
 

ɉɪɢ ɢɡɦɟɪɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɝɢɞɪɨ-
ɨɛɴɟɦɧɨɣ ɩɟɪɟɞɚɱɢ ɩɨɥɶɡɨɜɚɥɢɫɶ ɬɚɤɢɦɢ ɢɡ-
ɦɟɪɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ: 
1. ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɨɛɨɪɨɬɨɜ ɉɈ-ɦ1β – 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɧɞɭɤɬɢɜɧɵɣ ɞɚɬɱɢɤ ɫ 
ɦɚɝɧɢɬɧɵɦ ɫɟɪɞɟɱɧɢɤɨɦ ɢ ɪɚɫɩɨɥɨɠɟɧɧɨɣ 
ɜɨɤɪɭɝ ɧɟɝɨ ɨɛɦɨɬɤɨɣ. ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɞɚɬ-
ɱɢɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɜɟɞɟɧɢɢ ɷɥɟɤɬɪɨɞɜɢ-
ɠɭɳɟɣ ɫɢɥɵ ɜ ɨɛɦɨɬɤɟ ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 
ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɞɚɬɱɢɤɚ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦ 
ɡɚɞɚɸɳɢɦ ɞɢɫɤɨɦ. ɉɪɢ ɜɪɚɳɟɧɢɢ ɜɚɥɚ ɜɩɚ-
ɞɢɧɵ ɡɭɛɶɟɜ ɡɚɞɚɸɳɟɝɨ ɞɢɫɤɚ ɢɡɦɟɧɹɸɬ ɦɚɝ-
ɧɢɬɧɵɣ ɩɨɬɨɤ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɜ ɨɛɦɨɬɤɟ 
ɞɚɬɱɢɤɚ ɮɨɪɦɢɪɭɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɢɦ-
ɩɭɥɶɫ. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ – 0–β400 ɨɛ./ɦɢɧ. 
2. ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ (ɉȾ) ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɚɬɱɢɤ, ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɤɨ-
ɬɨɪɨɝɨ ɨɫɧɨɜɚɧ ɧɚ ɫɜɨɣɫɬɜɟ ɞɟɮɨɪɦɚɰɢɢ 
ɭɩɪɭɝɨɣ ɦɟɦɛɪɚɧɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ 
ɠɢɞɤɨɫɬɢ (ɦɚɫɥɚ) ɢɥɢ ɝɚɡɚ. ȼɟɥɢɱɢɧɚ ɫɞɜɢɝɚ 
ɦɟɦɛɪɚɧɵ ɦɟɯɚɧɢɱɟɫɤɢ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɩɟɪɟ-
ɦɟɧɧɵɣ ɪɟɡɢɫɬɨɪ (ɪɟɨɫɬɚɬ); ɢɡɦɟɧɟɧɢɟ ɟɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢ-
ɟɦ. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 
ɞɥɹ ɨɫɧɨɜɧɵɯ ɫɢɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɨ-
ɫɬɚɜɥɹɟɬ ɨɬ 0 ɞɨ 40 Ɇɉɚ, ɞɥɹ ɥɢɧɢɢ ɩɨɞɩɢɬɤɢ 
– ɨɬ 0 ɞɨ 6,γ Ɇɉɚ. 
 

ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɉɌ-1γ0 ɩɪɟɞ-
ɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɟɪɦɨɩɚɪɭ, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ 
ɤɨɬɨɪɨɣ ɨɫɧɨɜɚɧ ɧɚ ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɨɦ ɷɮ-
ɮɟɤɬɟ. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ɞɚɬɱɢɤɚ ɫɨɫɬɚɜ-
ɥɹɟɬ ɨɬ 0 ɞ 1γ0 ɋ. 
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Ɋɢɫ. 1. ɋɯɟɦɚ ɫɬɟɧɞɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ȽɈɉ: 1 – ɩɪɢɜɨɞɹɳɢɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ; β,7 – ɩɪɟɨɛɪɚ-

ɡɨɜɚɬɟɥɶ ɨɛɨɪɨɬɨɜ ɉɈ-ɦ1β; γ – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ ɦɚɝɢɫɬɪɚɥɢ ɩɨɞɩɢɬɤɢ; 4 – ɜɫɚɫɵ-
ɜɚɸɳɢɣ ɮɢɥɶɬɪ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ; 5, 11 – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɞɚɜɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɫɢɥɨɜɵɯ ɦɚ-
ɝɢɫɬɪɚɥɟɣ; 6 – ɛɚɤ; 8 – ɬɨɪɦɨɡɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 9, 15 – ɞɚɬɱɢɤɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ; 10 – 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫ ɜɟɧɬɢɥɹɬɨɪɨɦ; 1β – ɧɟɭɩɪɚɜɥɹɟɦɵɣ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɝɢɞɪɨɦɨɬɨɪ; 
13 – ɭɩɪɚɜɥɹɟɦɵɣ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɝɢɞɪɨɧɚɫɨɫ; 14 – ɧɚɫɨɫ ɩɨɞɩɢɬɤɢ ɝɟɪɨɬɨɪɧɨɝɨ ɬɢ-
ɩɚ; 16, 17 – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪɵ; 18 – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɦɩɥɟɤɫ 

 
3. Ⱦɥɹ ɮɢɤɫɚɰɢɢ ɪɚɡɪɟɠɟɧɢɹ ɜ ɮɢɥɶɬɪɟ ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɬɟɩɟɧɢ ɟɝɨ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɚɧɨɜɚɤɭɭɦɦɟɬɪ. 
 
ɋɨɝɥɚɫɧɨ ȽɈɋɌ 17108-86 ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚ-
ɬɟɥɶɫɤɢɟ ɢɫɩɵɬɚɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɩɟɪɜɨɣ 
ɝɪɭɩɩɟ ɬɨɱɧɨɫɬɢ. Ⱦɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ 
ɫɭɦɦɚɪɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚ-
ɦɟɬɪɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1 Д7–9]. 
 
Ɍɚɛɥɢɰɚ 1 Ⱦɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɫɪɟɞɧɟɝɨ 

ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɩɨ  
ȽɈɋɌ 17108 

 

ɉɚɪɚɦɟɬɪ 
Ⱦɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨ-

ɧɟɧɢɹ 
1 2 3 

Ⱦɚɜɥɟɧɢɟ, % ±0,5 ±1,5 ±β,5 
Ɍɟɦɩɟɪɚɬɭɪɚ Ɋɀ, °ɋ ±1,0 ±β,0 ±4,0 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, % ±0,5 ±1,0 ±β,0 
Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, % ±0,5 ±1,5 ±β,5 

 
ȼɵɛɨɪ ɪɟɝɢɫɬɪɢɪɭɸɳɟɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɩɪɨɜɨɞɢɥɫɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 
ɩɨ ɬɨɱɧɨɫɬɢ ɢɡɦɟɪɟɧɢɹ, ɫɤɨɪɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ 
ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɨɰɟɫɫɨɜ, ɱɢɫɥɚ ɪɟɝɢɫɬɪɢɪɭɟ-
ɦɵɯ ɜɟɥɢɱɢɧ, ɫɩɨɫɨɛɚ ɫɨɯɪɚɧɟɧɢɹ ɩɨɥɭɱɟɧ-
ɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ɇɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
ɨɩɪɨɫɚ ɞɚɬɱɢɤɨɜ ɦɨɞɭɥɟɦ Ⱥɐɉ ȿ14-140Ɇ 
ɫɨɫɬɚɜɥɹɥɚ 1000 Ƚɰ. 
 
ȼɫɟ ɞɚɬɱɢɤɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɢɦɟɸɬ 

ɥɢɧɟɣɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɡɚɜɢɫɢɦɨɫɬɢ ɜɵ-
ɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-
ɧɨ ɧɚ Ⱥɐɉ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɭɫɢɥɢɬɟɥɶ. 
 
Ⱦɚɬɱɢɤ ɱɚɫɬɨɬɵ ɨɛɨɪɨɬɨɜ ɜɚɥɚ ɢɦɟɟɬ ɨɬɥɢɱ-
ɧɭɸ ɨɬ ɨɫɬɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɱɬɨ ɫɜɹ-
ɡɚɧɨ ɫ ɩɪɢɧɰɢɩɨɦ ɟɝɨ ɪɚɛɨɬɵ. Ʉɚɤ ɭɠɟ ɨɬɦɟ-
ɱɚɥɨɫɶ, ɞɚɬɱɢɤ ɨɛɨɪɨɬɨɜ ɝɟɧɟɪɢɪɭɟɬ ɢɦɩɭɥɶɫ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨ-
ɬɨɤɚ, ɬɨ ɟɫɬɶ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɜɩɚɞɢɧɵ ɩɨ-
ɥɭɱɚɟɬɫɹ ɫɬɭɩɟɧɱɚɬɵɣ ɫɢɝɧɚɥ. ɑɚɫɬɨɬɚ ɩɨɹɜ-
ɥɟɧɢɹ ɫɬɭɩɟɧɱɚɬɨɝɨ ɫɢɝɧɚɥɚ ɡɚ ɨɞɢɧɚɤɨɜɵɣ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɱɚ-
ɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ Д11Ж. 
 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ ɭɩɪɚɜɥɟɧɢɟ ɩɨɞɚɱɟɣ ɧɚɫɨɫɚ ɨɫɭɳɟɫɬɜɥɹ-
ɥɨɫɶ ɢɡɦɟɧɟɧɢɟɦ ɩɚɪɚɦɟɬɪɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɨɬ –1 ɞɨ +1 ɢ ɨɛɪɚɬɧɨ ɞɨ –1. Ɍɨ ɟɫɬɶ ɧɚɤɥɨɧ-
ɧɭɸ ɲɚɣɛɭ ɧɚɫɨɫɚ ɫ ɪɚɜɧɵɦ ɲɚɝɨɦ ɩɪɨɩɨɪ-
ɰɢɨɧɚɥɶɧɨ ɜɪɟɦɟɧɢ ɨɬɤɥɨɧɹɥɢ ɨɬ ɨɞɧɨɝɨ 
ɤɪɚɣɧɟɝɨ ɩɨɥɨɠɟɧɢɹ ɤ ɞɪɭɝɨɦɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɡɚɩɢɫɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɫɟɯ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɱɟɪɟɡ Ⱥɐɉ. 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɢɡɜɨɞɢɥɫɹ ɡɚɦɟɪ ɬɟɦɩɟ-
ɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ. Ɂɚɦɟɪɵ ɩɚɪɚɦɟɬɪɨɜ (ɞɚɜɥɟɧɢɹ, ɨɛɨɪɨ-
ɬɨɜ ɝɢɞɪɨɧɚɫɨɫɚ ɢ ɝɢɞɪɨɦɨɬɨɪɚ, ɤɪɭɬɹɳɢɯ 
ɦɨɦɟɧɬɨɜ) ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɩɪɢ ɧɟɫɤɨɥɶɤɢɯ 
ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. ɉɪɢ ɷɬɨɦ 
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ɮɢɤɫɢɪɨɜɚɥɨɫɶ ɢɡɦɟɧɟɧɢɟ ɜɨ ɜɪɟɦɟɧɢ ɧɟ 
ɬɨɥɶɤɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɪɟɝɭɥɢɪɨ-
ɜɚɧɢɹ, ɧɨ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
ɧɚ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɚɯ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɨɩɪɟ-
ɞɟɥɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɨɬ ɬɟɦɩɟɪɚɬɭ-

ɪɵ ɨɛɨɪɨɬɨɜ ɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɝɢɪɨɦɨɬɨ-
ɪɚ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɤɨɷɮ-
ɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɨɛɴɟɦɧɨɣ 
ɩɟɪɟɞɚɱɢ Дβ–5]. 

 

 
 
Ɋɢɫ. β. Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɬɟɧɞɚ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ȽɈɉ: ɇ – ɧɚɫɨɫ; Ɇ – ɦɨɬɨɪ; Ʉɉ – 

ɤɥɚɩɚɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ; Ⱦɪ – ɞɪɨɫɫɟɥɢ; ɄɈ – ɤɥɚɩɚɧɵ ɨɛɪɚɬɧɵɟ; ɊȼȾ – ɪɭɤɚ-
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ɇɚ ɪɢɫ. β ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞ-
ɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɬɟɧɞɚ ɞɥɹ ɝɢɞɪɨɨɛɴɟɦ-
ɧɵɯ ɩɟɪɟɞɚɱ, ɧɚ ɤɨɬɨɪɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɭɤɚɡɚɧɵ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɜɫɟɯ ɞɚɬɱɢɤɨɜ ɢ 
ɮɢɤɫɢɪɭɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ. Ɇɟɫɬɚ ɭɫɬɚɧɨɜɤɢ 
ɞɚɬɱɢɤɨɜ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹ-
ɸɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɹɦɢ ɝɢɞɪɨɦɚɲɢɧ. Ⱦɚɬɱɢɤɢ 
ɤɪɭɬɹɳɢɯ ɦɨɦɟɧɬɨɜ ɢ ɨɛɨɪɨɬɨɜ ɭɫɬɚɧɨɜɥɟɧɵ 
ɧɚ ɜɯɨɞɧɨɦ ɢ ɜɵɯɨɞɧɨɦ ɜɚɥɚɯ ɝɢɞɪɨɦɚɲɢɧ. 
Ⱦɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɭɱɚɫɬ-
ɤɚɯ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɚ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ, ɚ ɬɚɤɠɟ ɜ ɤɚɪɬɟɪɟ ɝɢɞɪɨɦɨ-
ɬɨɪɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ 
ɭɬɟɱɟɤ ɜ ɝɢɞɪɨɦɚɲɢɧɟ, ɚ ɬɚɤɠɟ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɶ ɪɚɛɨɬɵ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ.  
 

ȼɵɜɨɞɵ 
 

Ȼɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫ-
ɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɥɧɨɩɨɬɨɱ-
ɧɵɯ ɝɢɞɪɨɨɛɴɟɦɧɵɯ ɩɟɪɟɞɚɱ ɤɚɤ ɫɚɦɨɫɬɨɹ-
ɬɟɥɶɧɨɝɨ ɩɪɢɜɨɞɚ, ɚ ɬɚɤɠɟ ɜ ɫɨɫɬɚɜɟ ɞɜɭɯɩɨ-

ɬɨɱɧɵɯ ɝɢɞɪɨɨɛɴɟɦɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɬɪɚɧɫ-
ɦɢɫɫɢɣ. ɉɪɟɞɥɨɠɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɭɱɢɬɶ ɞɚɧɧɵɟ ɩɨ ɢɡɦɟɧɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪ-
ɧɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɝɢɞɪɨɨɛɴɟɦɧɨɣ ɩɟɪɟɞɚ-
ɱɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢ 
ɧɚɝɪɭɡɤɢ ɧɚ ɜɵɯɨɞɧɨɦ ɡɜɟɧɟ. ɉɨɥɭɱɟɧɧɵɟ 
ɞɚɧɧɵɟ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɦɚɲɢɧ ɢ ɩɟɪɟɞɚɱɢ ɜ ɰɟɥɨɦ, ɚ 
ɬɚɤɠɟ ɨɰɟɧɢɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɞɪɨɩɟ-
ɪɟɞɚɱɢ ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɪɚɛɨɬɵ. 
 

Ʌɢɬɟɪɚɬɭɪɚ 
 

1. Samorodov V.B. Ɍhe optimization algo-
rithm in determining the relationship be-
tween technical and economic indices of 
machine-tractor unit with hydrovolumetric-
mechanical transmission / V.B. Samorodov 
// АsЩяłЩrКМК EЮrШЩОУsФК / European  



ВеȟȠник ХНАДУ, вып. 75, 2016 

 
62 

Cooperation. – 2016. – Vol. 3(10). – Ɋ. 94–
107. 

2. Samorodov V.B. Parametrical synthesis of 
hydrovolumetric-mechanical transmissions 
for vehicles according to the criterion of 
maximum efficiency / V.B.  Samorodov // 
АsЩяłЩrКМК ОЮrШЩОУsФК / European Coop-
eration. – 2015. – Vol. 1(1). 

3. Bondarenko A.I. Laboratory Stand for Re-
search of the Workflow in Hydrostatic Me-
chanical Transmissions / A.I. Bondarenko, 
M.O. Mittsel, A.P. Kogushko // European 
Science and Technology: 9th International 
Scientific Conference. Munich. – 2014. – 
P. 23–26. 

4. Samorodov V.B. Laboratory Stand for Re-
search of the Workflow in Hydrostatic Me-
chanical Transmissions / V.B. Samorodov,  
A.I. Bondarenko, M.O. Mittsel, A.P. Ko-
gushko // European Science and Technolo-
gy: Materials of the IX International Re-
search and Practice Conference, 24–25 De-
cember 2014, Munich,  Germany / Strate-
gic Studies Institute. – Munich: Strategic 
Studies Institute. – 2014. – Vol. II. –  
P. 289–295. 

5. Samorodov V.B. Experimental appropri-
ateness verification of K. Gorodetsky’s 
mathematical model for losses determini-
nation in hydrostatic transmissions for 
modern hydrolic machines / V. Samoro-
dov, S. Shuba, O. Derkach, V. Shevtzov, 
N. Mittsel // Eastern European Scientific 
Journal. – 2014. – № 6. – Ɋ. 285–291. 

6. ɋɚɦɨɪɨɞɨɜ ȼ.Ȼ. Ⱥɧɚɥɢɡ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟ-
ɦɟɧɧɵɯ ɬɪɚɧɫɦɢɫɫɢɣ ɬɪɚɤɬɨɪɨɜ /  
ȼ.Ȼ. ɋɚɦɨɪɨɞɨɜ, Ⱥ.ɉ. Ʉɨɠɭɲɤɨ, ȿ.ɋ. ɉɟ-
ɥɢɩɟɧɤɨ // ȼɟɫɬɧɢɤ ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɬɟɯ-
ɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ «ɏɉɂ»: ɫɛ. 

ɧɚɭɱ. ɪɚɛɨɬ. ɋɟɪɢɹ: Ⱥɜɬɨɦɨɛɢɥɟ- ɢ ɬɪɚɤ-
ɬɨɪɨɫɬɪɨɟɧɢɟ. – 2015. – № 8 (1117). –  
ɋ. β6–32. 

7. ɋɚɦɨɪɨɞɨɜ ȼ.Ȼ. Ⱦɨɪɨɠɧɿ ɜɢɩɪɨɛɭɜɚɧɧɹ 
ɤɨɥɿɫɧɨɝɨ ɬɪɚɤɬɨɪɚ ɡ ɞɜɨɩɨɬɨɤɨɜɨɸ ɝɿɞ-
ɪɨɨɛ’єɦɧɨ-ɦɟɯɚɧɿɱɧɨɸ ɬɪɚɧɫɦɿɫɿєɸ / 
ȼ.Ȼ. ɋɚɦɨɪɨɞɨɜ, Ⱥ.ɉ. Ʉɨɠɭɲɤɨ,  
Ɇ.Ɉ. Ɇɿɬɰɟɥɶ // ɉɟɪɜɵɣ ɧɟɡɚɜɢɫɢɦɵɣ 
ɧɚɭɱɧɵɣ ɜɟɫɬɧɢɤ. – 2015. – №1. – ɋ. 54–61. 

8. ɋɚɦɨɪɨɞɨɜ ȼ.Ȼ. ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɟ ɞɨɫ-
ɥɿɞɠɟɧɧɹ ɪɨɛɨɱɢɯ ɩɪɨɰɟɫɿɜ ɭ ɝɿɞɪɨ-
ɨɛ’єɦɧɨ-ɦɟɯɚɧɿɱɧɢɯ ɬɪɚɧɫɦɿɫɿɹɯ ɡ ɞɢɮɟ-
ɪɟɧɰɿɚɥɨɦ ɧɚ ɜɯɨɞɿ ɬɚ ɡ ɞɢɮɟɪɟɧɰɿɚɥɨɦ 
ɧɚ ɜɢɯɨɞɿ / ȼ.Ȼ. ɋɚɦɨɪɨɞɨɜ, Ⱥ.І. Ȼɨɧɞɚ-
ɪɟɧɤɨ // Ɂɛɿɪɧɢɤ ɧɚɭɤɨɜɢɯ ɩɪɚɰɶ Ⱦɨɧɟ-
ɰɶɤɨɝɨ ɿɧɫɬɢɬɭɬɭ ɡɚɥɿɡɧɢɱɧɨɝɨ ɬɪɚɧɫɩɨ-
ɪɬɭ ɍɤɪɚʀɧɫɶɤɨʀ ɞɟɪɠɚɜɧɨʀ ɚɤɚɞɟɦɿʀ ɡɚɥɿ-
ɡɧɢɱɧɨɝɨ ɬɪɚɧɫɩɨɪɬɭ. – 2014. – № 39. –  
ɋ. 60–67. 

9. ɋɚɦɨɪɨɞɨɜ ȼ.Ȼ. Ɋɟɡɭɥɶɬɚɬɢ ɟɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɨɰɟɫɭ ɝɚɥɶ-
ɦɭɜɚɧɧɹ ɤɨɥɿɫɧɨɝɨ ɬɪɚɤɬɨɪɚ «FОЧНt 936 
VКrТШ» / ȼ.Ȼ. ɋɚɦɨɪɨɞɨɜ, Ⱥ.І. Ȼɨɧɞɚɪɟɧ-
ɤɨ // Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɚɭɞɢɬ ɬɚ ɪɟɡɟɪɜɢ  
ɜɢɪɨɛɧɢɰɬɜɚ. – 2014. –№ γ/β (17). –  
ɋ. 54–59. 

10. ɋɚɦɨɪɨɞɨɜ ȼ.Ȼ. ɉɪɢɛɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɧɚ ɜɚɥɚɯ ɚɜɬɨɦɨɛɢ-
ɥɟɣ ɢ ɬɪɚɤɬɨɪɨɜ / ȼ.Ȼ. ɋɚɦɨɪɨɞɨɜ,  
Ⱥ.ɂ. Ȼɨɧɞɚɪɟɧɤɨ, ɇ.Ⱥ. Ɇɢɬɰɟɥɶ  // Ⱥɜ-
ɬɨɦɨɛɢɥɶɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ. – 2014. –  
№ 1β. – ɋ. γ1–33. 

 
Ɋɟɰɟɧɡɟɧɬ: Ⱥ.ɋ. ɉɨɥɹɧɫɤɢɣ, ɩɪɨɮɟɫɫɨɪ, ɞ.ɬ.ɧ., 
ɏɇȺȾɍ. 
 
ɋɬɚɬɶɹ ɩɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ β0 ɢɸɧɹ  
β016 ɝ. 

 
 
 
 
 
 
 
 
 
 


