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Аɧɧɨɬаɰɢɹ. Ɋɚɡɪɚɛɨɬɚɧɵ ɤɨɦɩɥɟɤɫɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɭɩɪɚɜɥɹɟɦɵɯ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɫ ɲɟ-
ɫɬɢɮɚɡɧɵɦɢ ɚɫɢɧɯɪɨɧɧɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ. ȼɵɩɨɥɧɟɧɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɲɟɫɬɢɮɚɡɧɵɯ ɪɟɝɭɥɢɪɨɜɚɧɧɵɯ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɞɥɹ ɬɪɟɯ ɩɪɨɟɤɬɧɵɯ ɡɚɞɚɱ. Ɂɚ ɫɱɟɬ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɣ 
ɨɩɬɢɦɢɡɚɰɢɢ ɧɚɣɞɟɧɵ ɩɪɢɟɦɥɟɦɵɟ ɡɧɚɱɟɧɢɹ ɜɚɪɶɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɞɜɭɯ ɩɪɨɟɤɬɧɵɯ ɤɪɢɬɟɪɢɹɯ. ȼɵɩɨɥ-
ɧɟɧɨ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ ɫ ɬɪɺɯɮɚɡɧɵɦɢ ɢ ɲɟɫɬɢɮɚɡɧɵɦɢ 
ɚɫɢɧɯɪɨɧɧɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ. Ɉɩɪɟɞɟɥɟɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɲɟɫɬɢɮɚɡ-
ɧɵɯ ɞɜɢɝɚɬɟɥɹɯ.  

Кɥɸɱɟɜɵɟ ɫɥɨɜа: ɲɟɫɬɢɮɚɡɧɵɣ ɪɟɝɭɥɢɪɭɟɦɵɣ ɚɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ, ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɩɪɨɟɤɬɧɵɟ ɞɢɚɩɚɡɨɧɧɵɟ ɤɪɢɬɟɪɢɢ, ɜɚɪɶɢɪɭɟɦɵɟ ɩɚ-
ɪɚɦɟɬɪɵ, ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
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Аɧɨɬаɰіɹ. Ɋɨɡɪɨɛɥɟɧɨ ɤɨɦɩɥɟɤɫɧɿ ɦɚɬɟɦɚɬɢɱɧɿ ɦɨɞɟɥɿ ɤɟɪɨɜɚɧɢɯ ɟɥɟɤɬɪɨɩɪɢɜɨɞɿɜ ɡ ɲɟɫɬɢɮɚɡɧɢɦɢ ɚɫɢɧ-
ɯɪɨɧɧɢɦɢ ɞɜɢɝɭɧɚɦɢ. ȼɢɤɨɧɚɧɨ ɚɜɬɨɦɚɬɢɡɨɜɚɧɟ ɨɩɬɢɦɿɡɚɰɿɣɧɟ ɩɪɨɟɤɬɭɜɚɧɧɹ ɲɟɫɬɢɮɚɡɧɢɯ ɪɟɝɭɥɶɨɜɚɧɢɯ ɚɫɢɧ-
ɯɪɨɧɧɢɯ ɞɜɢɝɭɧɿɜ ɞɥɹ ɬɪɶɨɯ ɩɪɨɟɤɬɧɢɯ ɡɚɞɚɱ. Ɂɚ ɪɚɯɭɧɨɤ ɩɚɪɚɦɟɬɪɢɱɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ ɡɧɚɣɞɟɧɿ ɩɪɢɣɧɹɬɧɿ ɡɧɚ-
ɱɟɧɧɹ ɜɚɪɿɣɨɜɚɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɪɢ ɞɜɨɯ ɩɪɨɟɤɬɧɢɯ ɤɪɢɬɟɪɿɹɯ. ȼɢɤɨɧɚɧɨ ɡɿɫɬɚɜɥɟɧɧɹ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɩɨɤɚ-
ɡɧɢɤɿɜ ɟɥɟɤɬɪɨɩɪɢɜɨɞɿɜ ɡ ɬɪɢɮɚɡɧɢɦɢ ɿ ɲɟɫɬɢɮɚɡɧɢɦɢ ɚɫɢɧɯɪɨɧɧɢɦɢ ɞɜɢɝɭɧɚɦɢ. ȼɢɡɧɚɱɟɧɨ ɡɧɚɱɧɟ ɡɧɢɠɟɧɧɹ 
ɜɿɛɪɨɚɤɭɫɬɢɱɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɭ ɲɟɫɬɢɮɚɡɧɢɣ ɞɜɢɝɭɧɚɯ. 
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MOTORS 

Abstract. Develop a comprehensive mathematical model of controlled electric drives with a six-phase asynchro-

nous motors. Performed automated design optimization of controlled six-phase asynchronous motors for the three pro-

ject tasks. The comparison of technical and economic parameters of electric drives with three-phase and six-phase 

asynchronous motors. Defined by a significant reduction in vibro-acoustic performance in a six-phase motors. 
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ȼɜɟɞɟɧɢɟ. Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ ɭɥɭɱɲɟɧɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɟɝɭɥɢɪɭɟ-

ɦɵɯ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ (ɊȺȾ) ɹɜɥɹ-

ɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ ɮɚɡ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭ-
ɟɬ ɫɧɢɠɟɧɢɸ ɩɭɥɶɫɚɰɢɣ ɦɨɦɟɧɬɚ ɢ ɫɤɨɪɨɫɬɢ 

ɧɚ ɜɚɥɭ ɞɜɢɝɚɬɟɥɹ, ɩɨɜɵɲɟɧɢɸ ɧɚɞɟɠɧɨɫɬɢ 
ɩɪɢ ɭɦɟɧɶɲɟɧɧɵɯ ɭɪɨɜɧɹɯ ɲɭɦɚ ɢ ɜɢɛɪɚ-
ɰɢɢ. Ɍɚɤɨɣ ɭɩɪɚɜɥɹɟɦɵɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞ 
ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɦɧɨɝɨɮɚɡɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ, ɫɨ-
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ɡɞɚɸɳɟɝɨ ɫɢɦɦɟɬɪɢɱɧɭɸ ɫɢɫɬɟɦɭ ɧɚɩɪɹɠɟ-
ɧɢɣ, ɢɦɟɸɳɭɸ ɜɪɟɦɟɧɧɨɣ ɫɞɜɢɝ, ɪɚɜɧɵɣ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦɭ ɫɞɜɢɝɭ ɮɚɡ ɦɧɨɝɨɮɚɡ-
ɧɵɯ ɊȺȾ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɪɨɛɥɟɧɢɟ ɷɥɟɤɬɪɢ-
ɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɮɚɡɚɦ ɞɟɥɚɟɬ ɪɟɝɭɥɢ-
ɪɨɜɨɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɊȺȾ ɦɟɧɟɟ ɤɪɢ-
ɬɢɱɧɵɦɢ ɤ ɚɫɢɦɦɟɬɪɢɢ ɩɨ ɚɦɩɥɢɬɭɞɟ ɢ ɮɚɡɟ 
ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 
ɱɢɫɥɚ ɮɚɡ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɭɩɪɨɳɚɟɬ ɫɢ-
ɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ 
[1–3]. 

ɉɪɢɦɟɧɟɧɢɟ ɦɧɨɝɨɮɚɡɧɵɯ ɪɟɝɭɥɢɪɭɟ-
ɦɵɯ ɞɜɢɝɚɬɟɥɟɣ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɦɟɞɢɰɢɧɫɤɨɣ 
ɢ ɛɵɬɨɜɨɣ ɬɟɯɧɢɤɟ, ɜ ɷɥɟɤɬɪɨɦɨɛɢɥɟɫɬɪɨɟ-
ɧɢɢ, ɜ ɬɟɤɫɬɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɜ ɫɢ-
ɫɬɟɦɚɯ ɷɥɟɤɬɪɨɞɜɢɠɟɧɢɹ ɫɭɞɨɜ Д4Ж. ɉɟɪ-
ɫɩɟɤɬɢɜɧɨ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɢ ɤɨɦɩɥɟɤɫɚɯ, 
ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɩɨɜɵɲɟɧɧɚɹ ɧɚɞɺɠɧɨɫɬɶ ɞɜɢ-
ɝɚɬɟɥɹ ɩɪɢ ɧɢɡɤɨɦ ɭɪɨɜɧɟ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ 
[5].  

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɥɹ 
ɪɚɡɪɚɛɨɬɤɢ ɲɟɫɬɢɮɚɡɧɨɝɨ ɊȺȾ ɞɨɥɠɧɚ ɛɵɬɶ 
ɫɨɡɞɚɧɚ ɤɨɦɩɥɟɤɫɧɚɹ ɦɨɞɟɥɶ ɩɪɢɜɨɞɚ, 
ɜɤɥɸɱɚɸɳɚɹ ɦɨɞɟɥɢ ɲɟɫɬɢɮɚɡɧɨɝɨ ɱɚɫɬɨɬ-
ɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɫ ɞɜɭɦɹ ɚɜɬɨɧɨɦɧɵɦɢ 
ɢɧɜɟɪɬɨɪɚɦɢ ɧɚɩɪɹɠɟɧɢɹ (Ⱥɂɇ), ɲɟɫɬɢɮɚɡ-
ɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɧɚɝɪɭɡɤɢ. ɇɚ ɪɢɫ.1 ɩɪɢɜɟ-
ɞɟɧɵ ɞɜɟ ɫɯɟɦɵ ɪɟɝɭɥɢɪɭɟɦɵɯ ɷɥɟɤɬɪɨɩɪɢ-
ɜɨɞɨɜ: ɫ ɬɪɟɯɮɚɡɧɵɦ ɊȺȾ ɢ ɫ ɲɟɫɬɢɮɚɡɧɵɦ 
ɊȺȾ. 

 

 
                                          ɚ 

 
                                   ɛ 

Ɋɢɫ.1. ɋɯɟɦɵ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɗɉ: 
ɚ – ɫ ɬɪɟɯɮɚɡɧɵɦ ȺȾ, 

ɛ – ɫ ɲɟɫɬɢɮɚɡɧɵɦ ȺȾ. 

ȼ ɦɨɞɟɥɢ ɲɟɫɬɢɮɚɡɧɨɝɨ ȺȾ ɨɛɟɫɩɟɱɢ-
ɜɚɟɬɫɹ ɢɫɤɥɸɱɟɧɢɟ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟɧɧɵɯ ɝɚɪɦɨɧɢɤ 5, 7 ɢ ɤɪɚɬɧɨɝɨ ɢɦ 
ɩɨɪɹɞɤɚ Д6Ж.  

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɟɝɭɥɢɪɭɟɦɵɯ ȺȾ ɞɥɹ 
ɩɪɢɜɨɞɨɜ ɫ ɩɨɥɭɩɪɨɜɨɞɧɢɤɨɜɵɦɢ ɩɪɟɨɛɪɚ-
ɡɨɜɚɬɟɥɹɦɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɹ ɪɚɛɨɬɵ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɞɢɚɩɚ-
ɡɨɧɟ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɢ ɷɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ 
ɨɩɪɟɞɟɥɹɟɬ ɫɩɟɰɢɮɢɤɭ ɤɪɢɬɟɪɢɹ ɨɩɬɢɦɚɥɶ-
ɧɨɫɬɢ. Ɉɛɨɫɧɨɜɚɧɧɵɦ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ 
ɫɪɟɞɧɟɞɢɚɩɚɡɨɧɧɨɝɨ ɤɪɢɬɟɪɢɹ ɄɉȾ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɬ ɦɢɧɢɦɢɡɚɰɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɨɬɟɪɶ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɬ 
n1 ɞɨ n2 [7,8,9] 
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Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɞɢɚɩɚɡɨɧɧɵɣ ɤɪɢɬɟɪɢɣ 
ɄɉȾ ɧɟ ɭɱɢɬɵɜɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɞɜɢɝɚɬɟɥɹ ɢ ɩɪɢɜɨɞɚ, ɤɨɷɮ-
ɮɢɰɢɟɧɬ ɢɧɮɥɹɰɢɢ ɢ ɞɪɭɝɨɟ. Ɍɚɤɨɣ ɭɱɟɬ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɚɩɚ-
ɡɨɧɧɨɝɨ ɤɪɢɬɟɪɢɹ ɟɠɟɝɨɞɧɵɯ ɉɁ.  

ɉɪɢ ɪɚɛɨɬɟ ɊȺȾ ɜ ɫɨɫɬɚɜɟ ɫɨɜɪɟɦɟɧɧɵɯ 
ɱɚɫɬɨɬɧɨ–ɪɟɝɭɥɢɪɭɟɦɵɯ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ 
ɢɡ-ɡɚ ɛɥɢɡɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ 
ɩɪɢɜɨɞɚ ɤ 1 ɢɡ ɜɵɪɚɠɟɧɢɹ ɤɪɢɬɟɪɢɹ ɉɁ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɤɥɸɱɟɧɚ ɫɨ-
ɫɬɚɜɥɹɸɳɚɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɫɬɨɢɦɨɫɬɢ 
ɤɨɦɩɟɧɫɚɰɢɢ ɪɟɚɤɬɢɜɧɨɣ ɷɧɟɪɝɢɢ                  

 

 [1 ( )]  ,Эɉ ɧ К o ɚЭɉɉɁ МОɪ Ɍ Ф Ф ɋ     (2) 

 

ɝɞɟ cep– ɩɨɥɧɚɹ ɫɬɨɢɦɨɫɬɢ ɞɜɢɝɚɬɟɥɹ;        
ɚɋ – ɫɬɨɢɦɨɫɬɶ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ, 

ɝɪɧ;  
ɧɌ – ɧɨɪɦɚɬɢɜɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɞɜɢɝɚɬɟɥɹ, ɥɟɬ; ak – ɞɨɥɹ ɡɚɬɪɚɬ ɧɚ ɚɦɨɪɬɢɡɚ-
ɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; ok – ɞɨɥɹ ɡɚɬɪɚɬ ɧɚ ɨɛ-
ɫɥɭɠɢɜɚɧɢɟ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɜɢɝɚɬɟɥɹ. 
Ⱦɥɹ ɪɟɝɭɥɢɪɭɟɦɵɯ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 
ɡɧɚɱɟɧɢɹ Tɧ= 5 ɥɟɬ, ka= 0,065, ko= 0,069 ɩɪɢ-
ɧɢɦɚɸɬɫɹ ɬɟɦɢ ɠɟ, ɱɬɨ ɢ ɞɥɹ ɨɛɳɟɩɪɨɦɵɲ-
ɥɟɧɧɵɯ ȺȾ. 
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ȿɫɥɢ ɢɡɜɟɫɬɧɵ ɜɪɟɦɟɧɧɵɟ ɞɢɚɝɪɚɦɦɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɝɪɭɡɨɤ, ɬ.ɟ. ɜɪɟɦɹ ɪɚɛɨɬɵ ɧɚ 
ɤɚɠɞɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ, ɬɨ ɨɰɟɧɤɭ ɞɚɧɧɵɯ 
ɞɢɚɩɚɡɨɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ 
ɞɜɢɝɚɬɟɥɹ ɢ ɩɪɢɜɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨ-
ɞɢɬɶ ɫ ɭɱɟɬɨɦ ɞɥɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɞɜɢɝɚ-
ɬɟɥɹ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɞɢɚɩɚɡɨɧɚ ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɹ  
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ɝɞɟ 
int – ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɱɚ-

ɫɬɨɬɟ ɜɪɚɳɟɧɢɹ
in
, i – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ 

ɭɱɚɫɬɤɚ ɬɚɯɨɝɪɚɦɦɵ. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɫɪɟɞɧɟɞɢɚɩɚɡɨɧɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ 

 

         

 ( )
,

i

i

i n
i

ɫɞЭɉ
n

i

ɉɁ n t
ɉɁ

t

 



             (5) 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɉɫɨɛɟɧɧɨ-
ɫɬɶɸ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɊȺȾ ɹɜɥɹɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɢɫɬɟɦɟ 
ɪɚɫɱɟɬɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɜɫɟɣ ɫɢɫɬɟɦɵ ɗɉ, ɚ 
ɧɟ ɦɨɞɟɥɢ ɬɨɥɶɤɨ ɞɜɢɝɚɬɟɥɹ Д10,11Ж. ɇɚ ɤɚ-
ɮɟɞɪɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ Ɉɞɟɫɫɤɨɝɨ 
ɧɚɰɢɨɧɚɥɶɧɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢ-
ɬɟɬɚ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ DI-

MASDrive Д12Ж, ɩɨɡɜɨɥɹɸɳɢɣ ɨɫɭɳɟɫɬɜɢɬɶ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɊȺȾ.  

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɛɨɬɚ ɫɟɪɢɣɧɨɝɨ 
ɚɫɢɧɯɪɨɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 
4Ⱥ160S4 ɢ ɜɵɩɨɥɧɟɧɧɨɝɨ ɧɚ ɟɝɨ ɛɚɡɟ ɲɟ-
ɫɬɢɮɚɡɧɨɝɨ ȺȾ. ȼ ɲɟɫɬɢɮɚɡɧɨɦ ɞɜɢɝɚɬɟɥɟ 

ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ ɭɦɟɧɶɲɚɟɬɫɹ 
ɜɞɜɨɟ. ɋɬɨɢɦɨɫɬɶ ɲɟɫɬɢɮɚɡɧɨɝɨ ȺȾ ɛɨɥɶɲɟ 
ɫɬɨɢɦɨɫɬɢ ɬɪɟɯɮɚɡɧɨɝɨ ȺȾ, ɱɬɨ ɭɱɢɬɵɜɚɟɬ-
ɫɹ   5% ɩɨɜɵɲɟɧɢɟɦ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞ-
ɫɬɜɨ. Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɚɛɨɬɚ ɞɜɢɝɚɬɟɥɹ ɜ 
ɪɟɝɭɥɢɪɭɟɦɨɦ ɷɥɟɤɬɪɨɩɪɢɜɨɞɟ (Ɋɗɉ) ɫ ɱɚ-
ɫɬɨɬɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ (Altivar 58, 1500 

y.e., 15 ɤɝ, ɩɪ=0,94) ɩɪɢ ɡɚɤɨɧɟ ɱɚɫɬɨɬɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ U/f=const.  

ɍɫɥɨɜɧɨ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɦɚɫɫɨɝɚɛɚ-
ɪɢɬɧɨɫɬɨɢɦɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɟɣ ɲɟɫɬɢɮɚɡ-
ɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɧɚ 30% ɛɨɥɶɲɟ ɫɨɨɬ-

ɜɟɬɫɬɜɭɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɬɪɟɯɮɚɡɧɵɯ ɩɪɟ-
ɨɛɪɚɡɨɜɚɬɟɥɟɣ. Ʉɚɤ ɧɚɝɪɭɡɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ 
―ɥɢɮɬɨɜɚɹ‖ ɧɚɝɪɭɡɤɚ ɜɟɥɢɱɢɧɨɣ 75 ɇɦ. ȼ 
ɤɚɱɟɫɬɜɟ ɜɚɪɶɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɵɛɪɚɧɵ 
ɱɚɫɬɨɬɚ, ɧɚ ɤɨɬɨɪɭɸ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɨɛɦɨɬɤɚ 
ɫɬɚɬɨɪɚ (Ɉɋ) ɞɜɢɝɚɬɟɥɹ ɢ ɞɥɢɧɚ ɩɚɤɟɬɚ ɫɬɚ-
ɬɨɪɚ ɞɜɢɝɚɬɟɥɹ (L). ɂɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ (f) 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ 
ɱɢɫɥɚ ɜɢɬɤɨɜ Ɉɋ (W1), ɫɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨ-
ɝɨ ɩɪɨɜɨɞɧɢɤɚ Ɉɋ (qɷɮ), ɞɢɚɦɟɬɪɚ ɨɛɦɨɬɨɱ-
ɧɨɝɨ ɩɪɨɜɨɞɚ (dɩɪ) [13].  

ɉɟɪɜɚɹ ɩɪɨɟɤɬɧɚɹ ɡɚɞɚɱɚ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɊȺȾ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ȼ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɜɵɛɪɚɧ ɞɢɚɩɚɡɨɧ 
300 – 1900 ɨɛ/ɦɢɧ. Ⱦɢɚɩɚɡɨɧɵ ɢɡɦɟɧɟɧɢɹ 
ɜɚɪɶɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ 0,8 ɞɨ 1,2 ɛɚɡɨ-
ɜɵɯ ɡɧɚɱɟɧɢɣ. 

ȼ ɬɚɛɥ. 1 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɩɪɨɟɤɬ-
ɧɵɯ ɤɪɢɬɟɪɢɟɜ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɡɦɟɧɟ-
ɧɢɣ ɲɟɫɬɢɮɚɡɧɨɝɨ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɪɢɬɟɪɢɟɜ ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɹ: ηȺȾ (1) ɢ ɉɁɗɉ (2). 

ɇɚ ɪɢɫ.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ Ɋɗɉ ɞɥɹ 
ɩɟɪɜɨɣ ɩɪɨɟɤɬɧɨɣ ɡɚɞɚɱɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ 
ɫɨɛɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɷɥɟɤɬɪɢɱɟ-
ɫɤɢɯ ɢ ɜɢɛɪɨɚɤɭɫɬɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ ɨɬ ɱɢɫɥɚ 
ɨɛɨɪɨɬɨɜ. 

1. ɉɪɨɟɤɬɧɵɟ ɤɪɢɬɟɪɢɢ ɢ ɤɨɧɫɬɪɭɤɬɢɜ-
ɧɵɟ ɢɡɦɟɧɟɧɢɹ ɲɟɫɬɢɮɚɡɧɨɝɨ ɚɫɢɧɯɪɨɧɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ  

 

Ⱦɜɢɝɚɬɟɥɢ 

 

 

 

 

ɉɨɤɚ- 

ɡɚɬɟɥɢ ɢ 

ɩɚɪɚɦɟɬɪɵ 

 

ɋɟɪɢɣ-
ɧɵɣ 
ɬɪɟɯ-
ɮɚɡɧɵɣ 

 

Ȼɚɡɨ-
ɜɵɣ  
ɲɟɫɬɢ-
ɮɚɡɧɵɣ 

Ɉɩɬɢɦɢ-
ɡɢɪɨɜɚɧ-

ɧɵɣ 

ɩɨ 
ɤɪɢ-
ɬɟ-

ɪɢɸ 
1 

ɩɨ 
ɤɪɢ-
ɬɟ-

ɪɢɸ 
2 

ηɫɞ ȺȾ, % 83,87 84,05 85,89 84,10 

ɉɁɫɞ  Ɋɗɉ, 
ɬɵɫ. ɭ.ɟ. 

5,162 5,928 5,968 5,882 

ηɫɞ Ɋɗɉ, % 82,23 82,40 84,21 82,45 

L, ɦɦ 130 130 153,9 123,3 

f, Ƚɰ 50 50 59,90 52,96 

W1 112 112 93 106 

qɷɮ, ɦɦ2
 2,45 2,45 2,94 2,59 

dɩɪ, ɦɦ 1,33 1,33 1,43 1,33 
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Ɋɢɫ.2. ɂɡɦɟɧɟɧɢɟ ɩɨɬɪɟɛɥɹɟɦɨɝɨ            
ɬɨɤɚ (ɚ), ɜɢɛɪɨɫɤɨɪɨɫɬɢ (ɛ) ɢ ɦɚɝɧɢɬɧɨɝɨ 
ɲɭɦɚ (ɜ) ɜ ɞɢɚɩɚɡɨɧɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ: 1– 

Ɋɗɉ ɫ ɫɟɪɢɣɧɵɦ ɬɪɟɯɮɚɡɧɵɦ ȺȾ, 2– Ɋɗɉ ɫ 
ɛɚɡɨɜɵɦ ɲɟɫɬɢɮɚɡɧɵɦ ȺȾ, 3– Ɋɗɉ ɫ  ɲɟ-

ɫɬɢɮɚɡɧɵɦ ȺȾ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɦ ɩɨ ɤɪɢ-
ɬɟɪɢɸ 1, 4– Ɋɗɉ ɫ ɲɟɫɬɢɮɚɡɧɵɦ ȺȾ ɨɩɬɢ-

ɦɢɡɢɪɨɜɚɧɧɵɦ ɩɨ ɤɪɢɬɟɪɢɸ 2 

ȼɬɨɪɚɹ ɩɪɨɟɤɬɧɚɹ ɡɚɞɚɱɚ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɊȺȾ ɞɥɹ 
ɪɚɛɨɬɵ ɧɚ ɡɚɞɚɧɧɭɸ ɬɚɯɨɝɪɚɦɦɭ (100 ɫ.– 300 

ɨɛ/ɦɢɧ, 100 ɫ.– 1900 ɨɛ/ɦɢɧ) ɢ ɪɟɲɚɟɬɫɹ  ɛɟɡ 
ɭɱɟɬɚ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

ȼ ɬɚɛɥ. 2 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɩɪɨɟɤɬ-
ɧɵɯ ɤɪɢɬɟɪɢɟɜ ɢ   ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɡɦɟɧɟ-
ɧɢɣ ɲɟɫɬɢɮɚɡɧɨɝɨ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɜɭɯ  ɤɪɢɬɟɪɢɟɜ ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɹ: ηȺȾ (1) ɢ ɉɁɗɉ (2). 

2. ɉɪɨɟɤɬɧɵɟ ɤɪɢɬɟɪɢɢ ɢ ɤɨɧɫɬɪɭɤɬɢɜ-
ɧɵɟ ɢɡɦɟɧɟɧɢɹ ɲɟɫɬɢɮɚɡɧɨɝɨ ɚɫɢɧɯɪɨɧɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɜɬɨɪɨɣ ɩɪɨɟɤɬɧɨɣ ɡɚɞɚɱɟ 

 

Ⱦɜɢɝɚɬɟɥɢ 

 

 

 

 

ɉɨɤɚ- 

ɡɚɬɟɥɢ ɢ 

ɩɚɪɚɦɟɬɪɵ 

 

ɋɟɪɢɣ-
ɧɵɣ 
ɬɪɟɯ-
ɮɚɡɧɵɣ 

 

Ȼɚɡɨ-
ɜɵɣ  
ɲɟɫɬɢ-
ɮɚɡɧɵɣ 

Ɉɩɬɢɦɢ-
ɡɢɪɨɜɚɧ-

ɧɵɣ 

ɩɨ 
ɤɪɢ-
ɬɟ-

ɪɢɸ 
1 

ɩɨ 
ɤɪɢ-
ɬɟ-

ɪɢɸ 
2 

ηɫɞ ȺȾ, % 76,12 76,12 80,76 79,04 

ɉɁɫɞ  Ɋɗɉ, 
ɬɵɫ. ɭ.ɟ. 

5,587 6,363 6,201 6,093 

ηɫɞ Ɋɗɉ, % 74,63 74,63 79,18 77,49 

L, ɦɦ 130 130 148,4 116,3 

f, Ƚɰ 50 50 59,83 57,13 

W1 112 112 94 98 

qɷɮ, ɦɦ2
 2,45 2,45 2,937 2,80 

dɩɪ, ɦɦ 1,33 1,33 1,43 1,38 
 

Ɍɪɟɬɶɹ ɩɪɨɟɤɬɧɚɹ ɡɚɞɚɱɚ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɊȺȾ ɞɥɹ 
ɪɚɛɨɬɵ ɧɚ ɡɚɞɚɧɧɭɸ ɬɚɯɨɝɪɚɦɦɭ (5 ɫ.– 400 

ɨɛ/ɦɢɧ, 5 ɫ.– 1000 ɨɛ/ɦɢɧ, 5 ɫ.– 1900 ɨɛ/ɦɢɧ) 
ɢ ɪɟɲɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ. 

ȼ ɞɚɧɧɨɦ ɨɩɵɬɟ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɤɨɪɨɫɬɶ 
ɧɚɪɚɫɬɚɧɢɹ ɱɚɫɬɨɬɵ 20 Ƚɰ/ɫ ɢ ɦɨɦɟɧɬ ɢɧɟɪ-
ɰɢɢ ɞɜɢɝɚɬɟɥɹ ɫ ɧɚɝɪɭɡɨɱɧɵɦ ɦɟɯɚɧɢɡɦɨɦ           
1 ɤɝ·ɦ2

. 

ȼ ɬɚɛɥ. 3 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɩɪɨɟɤɬ-
ɧɵɯ ɤɪɢɬɟɪɢɟɜ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɡɦɟɧɟ-
ɧɢɣ ɲɟɫɬɢɮɚɡɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ ɞɜɭɯ  ɤɪɢɬɟɪɢɟɜ: ηȺȾ (1) ɢ ɉɁɗɉ (2).  

ɇɚ ɪɢɫ. 3 ɩɨɤɚɡɚɧɵ ɢɡɦɟɧɟɧɢɹ ɬɨɤɨɜ, 
ɜɢɛɪɨɫɤɨɪɨɫɬɟɣ ɢ ɦɚɝɧɢɬɧɵɯ ɲɭɦɨɜ ɩɪɢ 
ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɞɜɢɝɚɬɟɥɟɣ ɧɚ ɡɚ-
ɞɚɧɧɭɸ ɬɚɯɨɝɪɚɦɦɭ.  
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3.ɉɪɨɟɤɬɧɵɟ ɤɪɢɬɟɪɢɢ ɢ  ɤɨɧɫɬɪɭɤɬɢɜ-
ɧɵɟ ɢɡɦɟɧɟɧɢɹ ɲɟɫɬɢɮɚɡɧɨɝɨ ɚɫɢɧɯɪɨɧɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɬɪɟɬɶɟɣ ɩɪɨɟɤɬɧɨɣ ɡɚɞɚɱɟ 

 

Ⱦɜɢɝɚɬɟɥɢ 

 

 

 

 

ɉɨɤɚ- 

ɡɚɬɟɥɢ ɢ 

ɩɚɪɚɦɟɬɪɵ 

 

ɋɟɪɢɣ-
ɧɵɣ 
ɬɪɟɯ-
ɮɚɡɧɵɣ 

 

Ȼɚɡɨ-
ɜɵɣ  
ɲɟɫɬɢ-
ɮɚɡɧɵɣ 

Ɉɩɬɢɦɢ-
ɡɢɪɨɜɚɧ-

ɧɵɣ 

ɩɨ 
ɤɪɢ-
ɬɟ-

ɪɢɸ 
1 

ɩɨ 
ɤɪɢ-
ɬɟ-

ɪɢɸ 
2 

ηɫɞ ȺȾ, % 90,13 90,38 92,48 90,72 

ɉɁɫɞ  Ɋɗɉ, 
ɬɵɫ. ɭ.ɟ. 

4,074 4,850 5,004 4,769 

ηɫɞ Ɋɗɉ, % 88,34 88,61 90,61 88,94 

L, ɦɦ 130 130 154,1 117,3 

f, Ƚɰ 50 50 59,51 51,89 

W1 112 112 94 108 

qɷɮ, ɦɦ2
 2,45 2,45 2,92 2,54 

dɩɪ, ɦɦ 1,33 1,33 1,43 1,33 

                       
 

   ɚ 
 

 
                                       
                                       ɛ 

   
 

    ɜ 
 

Ɋɢɫ.3 ɂɡɦɟɧɟɧɢɟ ɩɨɬɪɟɛɥɹɟɦɨɝɨ            
ɬɨɤɚ (ɚ), ɜɢɛɪɨɫɤɨɪɨɫɬɢ (ɛ) ɢ ɦɚɝɧɢɬɧɨɝɨ 

ɲɭɦɚ (ɜ): 1– Ɋɗɉ ɫ ɫɟɪɢɣɧɵɦ ɬɪɟɯɮɚɡɧɵɦ 
ȺȾ, 2– Ɋɗɉ ɫ ɛɚɡɨɜɵɦ ɲɟɫɬɢɮɚɡɧɵɦ ȺȾ,    

3– Ɋɗɉ ɫ ɲɟɫɬɢɮɚɡɧɵɦ ȺȾ ɨɩɬɢɦɢɡɢɪɨɜɚɧ-
ɧɵɦ ɩɨ ɤɪɢɬɟɪɢɸ 1, 4– Ɋɗɉ ɫ ɲɟɫɬɢɮɚɡɧɵɦ 

ȺȾ ɨɩɬɢɦɢɡɢɪɨɜɚɧɧɵɦ ɩɨ ɤɪɢɬɟɪɢɸ 2 

ȼɵɜɨɞɵ. ɉɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ ɲɟɫɬɢɮɚɡ-
ɧɵɯ ȺȾ ɩɪɢɦɟɪɧɨ ɜɞɜɨɟ ɦɟɧɶɲɟ ɩɨɬɪɟɛɥɹɟ-
ɦɨɝɨ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ȺȾ. 

ȼɵɹɜɥɟɧɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ 
ɜɢɛɪɨɫɤɨɪɨɫɬɟɣ ɢ ɦɚɝɧɢɬɧɵɯ ɲɭɦɨɜ ɲɟ-
ɫɬɢɮɚɡɧɵɯ ȺȾ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɢɱɧɵ-
ɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɬɪɟɯɮɚɡɧɨɝɨ ȺȾ ɜ ɚɧɚɥɢ-
ɡɢɪɭɟɦɨɦ ɞɢɚɩɚɡɨɧɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɩɪɢ 
ɜɫɟɯ ɬɪɟɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɩɪɨɟɤɬɧɵɯ ɡɚɞɚ-
ɱɚɯ. 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, 
ɤɚɤɨɣ ɩɪɨɟɤɬɧɵɣ ɤɪɢɬɟɪɢɣ ɛɵɥ ɜɵɛɪɚɧ. Ɂɚ 
ɫɱɟɬ ɧɚɣɞɟɧɧɵɯ ɜɚɪɶɢɪɭɟɦɵɯ ɩɟɪɟɦɟɧɧɵɯ 
ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɷɤɫɬɪɟɦɭɦɵ ɫɨɨɬɜɟɬɫɬɜɭ-
ɸɳɢɯ ɤɪɢɬɟɪɢɟɜ. 

ȼɨɡɦɨɠɧɨ ɩɪɨɜɟɞɟɧɢɟ ɨɩɬɢɦɢɡɚɰɢɨɧɧɨ-
ɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢ ɞɪɭɝɢɯ ɤɪɢɬɟɪɢɹɯ, 
ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɡɧɚɱɢɦɨɫɬɢ ɤɪɢɬɟɪɢɟɜ, ɩɪɨ-
ɟɤɬɧɵɯ ɡɚɞɚɱɚɯ, ɚ ɬɚɤɠɟ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɜɚ-
ɪɶɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɚɯ. 

 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 

1.Ⱦɚɰɤɨɜɫɤɢɣ Ʌ. Б. ɋɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨ-
ɹɧɢɟ ɢ ɬɟɧɞɟɧɰɢɢ ɜ ɚɫɢɧɯɪɨɧɧɨɦ ɱɚɫɬɨɬɧɨ-
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ɪɟɝɭɥɢɪɭɟɦɨɦ ɷɥɟɤɬɪɨɩɪɢɜɨɞɟ (ɤɪɚɬɤɢɣ 
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– Ɇɨɫɤɜɚ: – 1996. – ȼɵɩ.10.  

2. ɋɨɭɫɬɢɧ Ȼ.ɉ. Ɇɧɨɝɨɮɚɡɧɵɣ ɢɧɜɟɪ-
ɬɨɪɧɵɣ ɚɫɢɧɯɪɨɧɧɵɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞ 
ДɌɟɤɫɬЖ / Ȼ.ɉ. ɋɨɭɫɬɢɧ // ɇɚɭɤɚ ɩɪɨɢɡɜɨɞ-
ɫɬɜɭ. – Ɇɨɫɤɜɚ: – 2000. – ȼɵɩ. 3. – ɋ. 10–16. 

3. ɋɢɞɟɥɶɧɢɤɨɜ Ȼ.ȼ. ɒɟɫɬɢɮɚɡɧɵɟ ɱɚ-
ɫɬɨɬɧɨ-ɪɟɝɭɥɢɪɭɟɦɵɟ ɚɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟ-
ɥɢ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ДɌɟɤɫɬЖ / Ȼ.ȼ.  ɋɢ-
ɞɟɥɶɧɢɤɨɜ // ɂɡɜɟɫɬɢɹ ɊȺɇ. ɗɧɟɪɝɟɬɢɤɚ. – 

Ɇɨɫɤɜɚ:  – 2000. – ȼɵɩ. 3. – ɋ. 31–38. 
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ɟɝɨ ɜɢɛɪɨɲɭɦɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ДɌɟɤɫɬЖ / 
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ɝɭɥɢɪɭɟɦɵɯ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 
ДɌɟɤɫɬЖ / ȼ.ɋ. ɉɟɬɪɭɲɢɧ // Ɍɪɭɞɵ Ɉɞɟɫɫɤ. 
ɩɨɥɢɬɟɯɧ. ɭɧ–ɬɚ. – Ʉɢɟɜ: – 2001. – 

ȼɵɩ.1(13). – ɋ. 81–86. 

8. ɉɟɬɪɭɲɢɧ ȼ.ɋ. ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ 
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