
 

 

 

 

 

ɋɟɤɰɢɹ 5: ɉɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɬɟɯɧɢɤɚ ɞɥɹ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȺɉɄ)  
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ɩɨɥɭɱɢɬɶ ɩɪɚɜɢɥɚ ɩɪɨɜɟɞɟɧɢɹ ɢ ɬɪɚɤɬɨɜɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɜɢɛɪɨɞɢɚɝɧɨɫɬɢɤɢ ɛɟɡ ɩɨɢɫɤɚ ɚɧɚɥɨɝɢɣ ɞɥɹ 
ɨɪɢɝɢɧɚɥɶɧɨɣ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɲɢɧɵ. 
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ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɯɨɞɱɟɫɤɨɣ ɬɟɯɧɢɤɢ ɢ ɩɨɜɵɲɟɧɢɟ ɟɟ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɚɧɨ ɧɚ ɭɜɟɥɢɱɟɧɢɢ ɷɧɟɪɝɨɜɨɨɪɭɠɟɧɧɨɫɬɢ ɩɪɨɯɨɞɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ. ɋɨɡɞɚɧɢɟ ɧɚ-
ɩɨɪɧɵɯ ɭɫɢɥɢɣ ɧɚ ɡɚɛɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɧɚɪɚɳɢɜɚɧɢɹ ɦɚɫɫɵ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɨɞɨɛɧɚɹ ɬɟɧ-

ɞɟɧɰɢɹ ɩɪɢɜɨɞɢɬ ɤ ɨɝɪɚɧɢɱɟɧɢɸ ɨɛɥɚɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɯɨɞɱɟɫɤɢɯ ɤɨɦɛɚɣɧɨɜ ɢ ɳɢɬɨɜ ɩɨ ɭɝɥɚɦ 

ɩɪɨɜɨɞɢɦɵɯ ɜɵɪɚɛɨɬɨɤ, ɭɜɟɥɢɱɟɧɢɸ ɢɯ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ. ɉɨɷɬɨɦɭ ɫɨɡɞɚɧɢɟ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɩɪɨɜɟɞɟɧɢɹ ɝɨɪɧɵɯ ɜɵɪɚɛɨɬɨɤ ɢ ɪɚɡɪɚɛɨɬɤɚ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɩɪɨ-
ɯɨɞɱɟɫɤɢɯ ɦɚɲɢɧ ɹɜɥɹɸɬɫɹ ɤɪɚɣɧɟ ɧɟɨɛɯɨɞɢɦɵɦ. 

Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɜ ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦɵ ɩɪɨɜɟɞɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɧɚ-
ɤɥɨɧɧɵɯ ɜɵɪɚɛɨɬɨɤ ɹɜɥɹɟɬɫɹ ɝɟɨɜɢɧɱɟɫɬɟɪɧɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɛɚɡɨɜɵɦ ɚɝɪɟɝɚɬɨɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɝɟɨ-
ɯɨɞ – ɚɩɩɚɪɚɬ, ɞɜɢɠɭɳɢɣɫɹ ɜ ɩɨɞɡɟɦɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɨɫɪɟɞɵ. Ʉ ɝɟɨɯɨɞɚɦ ɧɨɜɨ-
ɝɨ ɩɨɤɨɥɟɧɢɹ ɢ ɢɯ ɫɢɫɬɟɦɚɦ ɜɵɪɚɛɨɬɚɧɵ ɬɪɟɛɨɜɚɧɢɹ [1]. Ɉɫɧɨɜɧɨɣ ɫɢɫɬɟɦɨɣ ɝɟɨɯɨɞɚ ɹɜɥɹɟɬɫɹ ɟɝɨ 
ɬɪɚɧɫɦɢɫɫɢɹ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɬɪɚɧɫɦɢɫɫɢɹ ɫɨɡɞɚɟɬ ɧɟɨɛɯɨɞɢɦɵɣ ɜɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ ɢ ɬɹɝɨɜɨɟ ɭɫɢ-

ɥɢɟ ɧɚ ɜɧɟɲɧɟɦ ɞɜɢɠɢɬɟɥɟ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɤɨɪɨɫɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɧɚɩɨɪɧɨɟ ɭɫɢ-

ɥɢɟ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɦ ɨɪɝɚɧɟ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɪɚɡɪɚɛɨɬɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ [2]. 

Ɉɞɧɢɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ ɹɜɥɹɟɬɫɹ ɝɢɞɪɨɩɪɢɜɨɞ [3]. Ⱥɧɚɥɢɡ ɩɪɢɦɟɧɢɦɨɫɬɢ 

ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɫɯɟɦɧɵɯ ɪɟɲɟɧɢɣ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ ɩɨɤɚɡɚɥ, ɱɬɨ ɜ ɧɚɫɬɨɹ-
ɳɟɟ ɜɪɟɦɹ ɝɢɞɪɨɩɪɢɜɨɞ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɜɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɩɪɢ-

ɜɨɞɭ [4, 5], ɱɬɨ ɫɨɡɞɚɟɬ ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ 
ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ [6]. 

ɉɪɢɦɟɧɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɟɪɟɞɚɱ, ɬɪɚɞɢɰɢɨɧɧɨ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɬɪɚɧɫɦɢɫɫɢɹɯ ɝɨɪɧɵɯ ɦɚ-
ɲɢɧ (ɡɭɛɱɚɬɵɟ ɷɜɨɥɶɜɟɧɬɧɵɟ, ɱɟɪɜɹɱɧɵɟ, ɩɥɚɧɟɬɚɪɧɵɟ), ɡɚɬɪɭɞɧɟɧɨ ɜ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɩɪɢ ɧɟɨɛɯɨɞɢ-
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ɦɵɯ ɞɥɹ ɞɜɢɠɟɧɢɹ ɝɟɨɯɨɞɚ ɜɪɚɳɚɸɳɢɯ ɦɨɦɟɧɬɚɯ, ɝɚɛɚɪɢɬɵ ɩɟɪɟɞɚɱ ɛɭɞɭɬ ɫɨɩɨɫɬɚɜɢɦɵ ɫ ɪɚɡɦɟɪɚɦɢ 

ɫɟɤɰɢɣ ɝɟɨɯɨɞɚ [4]. ɗɬɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɸ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɜɧɭɬɪɢ ɝɟɨɯɨɞɚ. Ɍɚɤɠɟ ɜ ɤɚɱɟɫɬɜɟ ɧɟɞɨɫɬɚɬɤɨɜ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ ɡɧɚɱɢɬɟɥɶɧɨɟ ɭɫɥɨɠɧɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ 

ɩɟɪɟɞɚɱ, ɚ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɢ ɫɧɢɠɟɧɢɟ ɢɯ ɧɚɞɟɠɧɨɫɬɢ, ɢ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɚɹ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ [4]. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɨɥɭɱɚɸɬ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɬɪɚɧɫɦɢɫɫɢɹɯ ɝɨɪɧɵɯ ɦɚɲɢɧ) 

ɦɟɯɚɧɢɡɦɵ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɟɣ – ɜɨɥɧɨɜɨɣ ɩɟɪɟɞɚɱɟɣ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ 

ɬɟɥɚɦɢ ɤɚɱɟɧɢɹ (ȼɉɉɌɄ) [7]. Ⱦɚɧɧɚɹ ɩɟɪɟɞɚɱɚ ɨɛɥɚɞɚɟɬ ɪɹɞɨɦ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪɚɜ-
ɧɟɧɢɸ ɫ ɩɟɪɟɞɚɱɚɦɢ, ɬɪɚɞɢɰɢɨɧɧɨ ɢɫɩɨɥɶɡɭɟɦɵɦɢ ɜ ɬɪɚɧɫɦɢɫɫɢɹɯ ɝɨɪɧɵɯ ɦɚɲɢɧ: ɛɨɥɶɲɢɟ ɩɪɟɞɚ-
ɜɚɟɦɵɟ ɜɪɚɳɚɸɳɢɟ ɦɨɦɟɧɬɵ, ɛɨɥɶɲɢɟ ɩɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ, ɦɟɧɶɲɚɹ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ [7]. Ʉɨɦɩɨ-
ɧɨɜɤɚ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɟɪɟɞɚɱɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɟɟ ɚɞɚɩɬɚɰɢɢ ɜ 
ɤɚɱɟɫɬɜɟ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ [7]. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɪɚɡɪɚɛɨɬɚɧɵ ɫɯɟɦɧɵɟ ɪɟɲɟɧɢɹ ɬɪɚɧɫɦɢɫɫɢɢ 

ɢ ɩɪɢɜɨɞɚ ɝɟɨɯɨɞɚ ɫ ȼɉɉɌɄ ɫ ɩɨɥɵɦ ɜɚɥɨɦ [8, 9], ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɵ ɬɪɟɛɭɟɦɵɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ ɫ ȼɉɉɌɄ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ [10]. 

Ɉɞɧɨɣ ɢɯ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ȼɉɉɌɄ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ ɷɬɨ ɨɛɟɫɩɟɱɟɧɢɟ ɛɨɥɶɲɢɯ ɜɪɚɳɚɸ-

ɳɢɯ ɦɨɦɟɧɬɨɜ. ȼ ȼɉɉɌɄ ɩɚɪɚɦɟɬɪɚɦɢ, ɫɜɹɡɵɜɚɸɳɢɦɢ ɧɚɝɪɭɡɨɱɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɢ ɟɟ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɹɜɥɹɸɬɫɹ ɞɥɢɧɚ LC ɢ ɞɢɚɦɟɬɪ dP ɪɨɥɢɤɚ (ɪɢɫɭɧɨɤ 1). 

 

Ɋɢɫ. 1. ɇɚɝɪɭɡɤɚ ɧɚ ɪɨɥɢɤɟ 
1 – ɬɟɥɨ ɤɚɱɟɧɢɹ (ɪɨɥɢɤ), 2 – ɡɭɛɱɚɬɵɣ ɜɟɧɟɰ, 3 – ɫɟɩɚɪɚɬɨɪ, 4 – ɝɟɧɟɪɚɬɨɪ ɜɨɥɧ 

 

ɍɫɢɥɢɹ ɜ ɡɭɛɱɚɬɨɦ ɜɟɧɰɟ Fȼ, ɝɟɧɟɪɚɬɨɪɟ ɜɨɥɧ FG ɢ ɫɟɩɚɪɚɬɨɪɟ FC ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɹ-
ɸɬɫɹ ɩɨ ɥɢɧɢɢ ɤɨɧɬɚɤɬɚ ɞɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫ ɪɨɥɢɤɨɦ, ɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨɡɞɚɸɬ 
ɪɚɫɩɪɟɞɟɥɟɧɧɵɟ ɧɚɝɪɭɡɤɢ fȼ, fG, fɋ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɪɢɫɭɧɨɤ 1). Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɤɨɧɬɚɤɬ-
ɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟɦ ɱɚɫɬɧɨɝɨ ɫɥɭɱɚɹ ɤɨɧɬɚɤɬɧɨɣ 

ɡɚɞɚɱɢ Ƚɟɪɰɚ [11]. ɉɪɢ ɷɬɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɪɨɥɢɤɚ ɢ ɡɭɛɱɚɬɨɝɨ ɜɟɧɰɚ – ɜɧɭɬɪɟɧɧɟɟ ɤɚɫɚɧɢɟ ɞɜɭɯ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɪɨɥɢɤɚ ɢ ɝɟɧɟɪɚɬɨɪɚ ɜɨɥɧ – ɧɚɪɭɠɧɟɟ ɤɚɫɚɧɢɟ ɞɜɭɯ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɪɨɥɢɤɚ ɢ ɫɟɩɚɪɚɬɨɪɚ – ɧɚɪɭɠɧɟɟ ɤɚɫɚɧɢɟ ɰɢɥɢɧɞɪɢ-

ɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɩɥɨɫɤɨɫɬɢ. 
Ɋɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɪɨɥɢɤɟ ɨɬ ɞɟɣɫɬɜɢɹ ɫɢɥ Fȼ, FG, F’

C: 



 

 

 

 

 

ɋɟɤɰɢɹ 5: ɉɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɬɟɯɧɢɤɚ ɞɥɹ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȺɉɄ)  

ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɟɞɪ 

 300

ȼ ȼ Pi
ȼ

ȼ ȼ ɋɫɪ ɊɁ ɌɊ Bi Pi

F M cos
f

L L q R K cos sin( )


  

  
    

   (1) 

  
    

G ȼ Bi
G

G G ɋɫɪ ɊɁ ɌɊ Bi Pi

F M cos
f

L L q R K cos sin( )


  

   (2) 

'

C ȼ
C

C C ɋɫɪ ɊɁ ɌɊ

F M
f

L L q R K cos
 

   
    (3) 

ɝɞɟ  Lȼ, LG, Lɋ – ɞɥɢɧɵ ɤɨɧɬɚɤɬɚ ɪɨɥɢɤɚ ɫ ɡɭɛɱɚɬɵɦ ɜɟɧɰɨɦ, ɝɟɧɟɪɚɬɨɪɨɦ ɜɨɥɧ, ɩɟɪɟɦɵɱɤɨɣ ɫɟ-
ɩɚɪɚɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦ. 

 

ɇɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɚɤɬɧɵɯ ɩɚɪɚɯ, ɜ ɨɛɳɟɦ, ɨɩɢɫɵɜɚɸɬɫɹ ɭɪɚɜɧɟɧɢɟɦ ɤɨɧɬɚɤɬɧɨɣ ɡɚɞɚɱɢ Ƚɟɪɰɚ 
ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ [11]: 

1 2
H 2 2

ɉɊ 1 2 2 1

E Ef

E ( 1 ) E (1 )


   


 
       

   (4) 

ɝɞɟ f – ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɧɚɝɪɭɡɤɚ, ɇ/ɦ; 

 ȡɉɊ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɞɢɭɫ ɤɪɢɜɢɡɧɵ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɦ; 

 E1, E2 – ɦɨɞɭɥɢ ɭɩɪɭɝɨɫɬɢ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɉɚ; 
 µ1, µ2 – ɤɨɷɮɮɢɰɢɟɧɬɵ ɉɭɚɫɫɨɧɚ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɞɢɭɫ ɤɪɢɜɢɡɧɵ [11]: 

ɉɊ 1 2

1 1 1

r r
        (5) 

ɝɞɟ r
1
, r

2
 – ɪɚɞɢɭɫɵ ɤɪɢɜɢɡɧɵ ɜ ɬɨɱɤɚɯ ɤɨɧɬɚɤɬɚ, ɦ; ɩɪɢ ɤɨɧɬɚɤɬɟ ɰɢɥɢɧɞɪɚ ɫ ɩɥɨɫɤɨɫɬɶɸ r

2
=; ɡɧɚɤ 

«+» ɩɪɢ ɧɚɪɭɠɧɟɦ ɤɚɫɚɧɢɟ ɞɜɭɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɡɧɚɤ «–» ɩɪɢ ɜɧɭɬɪɟɧɧɟɦ ɤɚɫɚɧɢɟ ɞɜɭɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

Ⱦɥɹ ɤɨɧɬɚɤɬɧɵɯ ɩɚɪ: 
«ɡɭɛɱɚɬɵɣ ɜɟɧɟɰ – ɪɨɥɢɤ» r1=dP/2; r2=Rȼɉ; 

«ɝɟɧɟɪɚɬɨɪ ɜɨɥɧ – ɪɨɥɢɤ» r1=dP/2; r2=RG; 

«ɩɟɪɟɦɵɱɤɚ ɫɟɩɚɪɚɬɨɪɚ – ɪɨɥɢɤ» r1=dP/2; r2=. 

Ʉɨɧɬɚɤɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɨɧɬɚɤɬɧɵɯ ɩɚɪɚɯ ȼɉɉɌɄ: 

«ɡɭɛɱɚɬɵɣ ɜɟɧɟɰ – ɪɨɥɢɤ» 

ȼ Ɋ ȼ Pi ȼɉ Ɋ 1 2
H 2 2

ȼ ɋɫɪ ɊɁ ɌɊ Bi Pi Ɋ ȼɉ 1 2 2 1

M cos 2 R d E E

L q R K cos sin( ) d R E (1 ) E (1 )


     

   
   

             

   (6) 

«ɝɟɧɟɪɚɬɨɪ ɜɨɥɧ – ɪɨɥɢɤ» 

   
   

             

G Ɋ ȼ Bi G Ɋ 1 2
H 2 2

G ɋɫɪ ɊɁ ɌɊ Bi Pi Ɋ G 1 2 2 1

M cos 2 R d E E

L q R K cos sin( ) d R E (1 ) E (1 )


     

 (7) 

«ɩɟɪɟɦɵɱɤɚ ɫɟɩɚɪɚɬɨɪɚ – ɪɨɥɢɤ» 

ɉ Ɋ ȼ 1 2
H 2 2

C Ɋ ɋɫɪ ɊɁ ɌɊ 1 2 2 1

2 M E E

L d q R K cos E (1 ) E (1 )


   
  
 

            
 (8) 

ɝɞɟ R
G
, R

ȼɉ
 – ɪɚɞɢɭɫɵ ɝɟɧɟɪɚɬɨɪɚ ɜɨɥɧ ɢ ɜɩɚɞɢɧɵ ɡɭɛɱɚɬɨɝɨ ɜɟɧɰɚ, ɦ. 

Ɇɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɪɨɥɢɤɚ ɢɡ ɭɫɥɨɜɢɹ ɤɨɧɬɚɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ ɜ ɤɨɧɬɚɤɬɧɨɣ ɩɚɪɟ: 
«ɡɭɛɱɚɬɵɣ ɜɟɧɟɰ – ɪɨɥɢɤ» 

ȼ ɇɇ Pi ȼɉ Ɋ 1 2
ȼ 2 2 2ȼ

Bi Pi Ɋ ȼɉ 1 2 2 1H ɋɫɪ ɊɁ ɌɊ

M K cos 2 R d E E
L

sin( ) d R E (1 ) E (1 )q R K cos


     

   
   

                

 (9) 



 

 

 

 

 

V Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ 
«ɂɧɧɨɜɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɤɨɧɨɦɢɤɚ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ» 
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   
   

                

ȼ ɇɇ Bi G Ɋ 1 2
G 2 2 2G

Bi Pi Ɋ G 1 2 2 1H ɋɫɪ ɊɁ ɌɊ

M K cos 2 R d E E
L

sin( ) d R E (1 ) E (1 )q R K cos


     

 (10) 

«ɩɟɪɟɦɵɱɤɚ ɫɟɩɚɪɚɬɨɪɚ – ɪɨɥɢɤ» ɫ ɭɱɟɬɨɦ ɜɵɪɚɠɟɧɢɹ (4.3) 

ȼ Wɉ ɇɇ 1 2
C 2 2 2ɋ 2 2

1 2 2 1H ɋɫɪ ɊɁ ɌɊ

M (1 K ) K E E
L  

E (1 ) E (1 )R K cos    

   
 

             

 (11) 

ȼ ȼɉɉɌɄ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɹɜɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɚɪɟ «ɩɟɪɟɦɵɱɤɚ ɫɟɩɚɪɚɬɨɪɚ – ɪɨɥɢɤ» [12]. 

ɉɨɥɭɱɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɞɥɢɧɵ ɪɨɥɢɤɚ L
C
 (ɞɥɢɧɵ ɤɨɧɬɚɤɬɚ ɪɨɥɢɤɚ ɫ ɩɟɪɟɦɵɱɤɨɣ ɫɟɩɚɪɚɬɨɪɚ), ɨɛɟɫ-

ɩɟɱɢɜɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ ɤɨɧɬɚɤɬɧɨɣ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɞɨɩɭɫɤɚɟɦɨɦ ɤɨɧɬɚɤɬɧɨɦ ɧɚ-
ɩɪɹɠɟɧɢɢ ɦɚɬɟɪɢɚɥɚ ɫɟɩɚɪɚɬɨɪɚ: 

C

H H           (12) 

ɝɞɟ H – ɜɨɡɧɢɤɚɸɳɢɟ ɤɨɧɬɚɤɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɟɦɵɱɤɢ ɫɟɩɚɪɚɬɨɪɚ, ɉɚ; 
 C

H    – ɞɨɩɭɫɤɚɟɦɵɟ ɤɨɧɬɚɤɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɫɟɩɚɪɚɬɨɪɚ, ɉɚ. 

ȼɵɪɚɠɟɧɢɹ (1)-(11) ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɱɬɨ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ ɜ 
ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɫɯɟɦɧɨɝɨ ɪɟɲɟɧɢɹ ȼɉɉɌɄ ɹɜɥɹɸɬɫɹ ɤɨɧɬɚɤɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸ-

ɳɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɟɪɟɦɵɱɤɢ ɫɟɩɚɪɚɬɨɪɚ, ɢ ɞɚɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɥɢɦɢɬɢɪɭɸɳɢɦɢ ɞɥɹ 
ɞɚɧɧɨɣ ɩɟɪɟɞɚɱɢ. 

ɉɨɥɭɱɟɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ ɩɚɪɚɦɟɬɪɵ ɪɨɥɢɤɚ ȼɉɉɌɄ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɬɟɥɚɦɢ 

ɤɚɱɟɧɢɹ ɫ ɩɨɥɵɦ ɜɚɥɨɦ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ, ɟɝɨ ɞɥɢɧɭ ɢ ɞɢɚɦɟɬɪ, ɢɫɯɨɞɹ ɢɡ ɪɚɡɦɟɪɨɜ ɩɟɪɟɞɚɱɢ, 

ɦɚɬɟɪɢɥɚ ɪɨɥɢɤɚ ɢ ɫɢɥɨɜɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɟɪɟɞɚɱɢ. 
Ʌɢɬɟɪɚɬɭɪɚ. 

1. Ⱥɤɫɟɧɨɜ ȼ.ȼ., ȿɮɪɟɦɟɧɤɨɜ Ⱥ.Ȼ., ɋɚɞɨɜɟɰ ȼ.ɘ., Ȼɥɚɳɭɤ Ɇ.ɘ., Ɍɢɦɨɮɟɟɜ ȼ.ɘ., Ȼɟɝɥɹɤɨɜ ȼ.ɘ. 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɫɧɨɜɧɵɦ ɫɢɫɬɟɦɚɦ ɝɟɨɯɨɞɚ // ɉɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɝɨɪɧɨ-
ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɋɛɨɪɧɢɤ ɫɬɚɬɟɣ. Ɉɬɞɟɥɶɧɵɣ ɜɵɩɭɫɤ Ƚɨɪɧɨɝɨ ɢɧɮɨɪɦɚɰɢ-

ɨɧɧɨɝɨ ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɛɸɥɥɟɬɟɧɹ (ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɠɭɪɧɚɥɚ). – 2009. – 10. – 432. – Ɇ.: ɂɡ-
ɞɚɬɟɥɶɫɬɜɨ «Ƚɨɪɧɚɹ ɤɧɢɝɚ» (Ƚɨɪɧɵɣ ɢɧɠɟɧɟɪ). ɋ. 107–118. 

2. Ⱥɤɫɟɧɨɜ ȼ.ȼ., ȿɮɪɟɦɟɧɤɨɜ Ⱥ.Ȼ., Ȼɥɚɳɭɤ Ɇ.ɘ., Ɍɢɦɨɮɟɟɜ ȼ.ɘ. Ɋɚɡɪɚɛɨɬɤɚ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɪɚɧɫ-
ɦɢɫɫɢɢ ɝɟɨɯɨɞɨɜ // ɀɭɪɧɚɥ // «ɂɡɜɟɫɬɢɹ ȼɍɁɨɜ. Ƚɨɪɧɵɣ ɠɭɪɧɚɥ». – 2009. – ʋ8. ɋ. 101-103. 

3. Vladimir V. Aksenov, Mikhail Yu. Blaschuk, Mikhail V. Dubrovskii. Estimation of torque variation of 

geohod transmission with hydraulic drive. Applied Mechanic and Materials. Innovation Materials and 

Manufacturing Technologies, Economic Aspects in Enterprises. 2013. Vol. 379. available at: 

http://www.scintific.net 

4. Ⱥɤɫɟɧɨɜ ȼ.ȼ., ȿɮɪɟɦɟɧɤɨɜ Ⱥ.Ȼ., Ȼɥɚɳɭɤ. Ɇ.ɘ., Ɍɢɦɨɮɟɟɜ ȼ.ɘ. Ⱥɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɟɪɟɞɚɱ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ // Ƚɨɪɧɨɟ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ: Ɍɪɭ-
ɞɵ VII ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɭɱɚɫɬɢɟɦ. Ɉɬɞɟɥɶ-
ɧɵɣ ɜɵɩɭɫɤ Ƚɨɪɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɛɸɥɥɟɬɟɧɹ (ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɠɭɪɧɚɥɚ) 
Mining Informational and analitical Bulletin (scientific and tecnical journal). - 2010. - ʋOB3 - 464 c. – 

M.: ɢɡɞɚɬɟɥɶɫɬɜɨ «Ƚɨɪɧɚɹ ɤɧɢɝɚ». ɋ. 154-163. 

5. Ⱥɤɫɟɧɨɜ ȼ.ȼ., ȿɮɪɟɦɟɧɤɨɜ Ⱥ.Ȼ., Ȼɥɚɳɭɤ Ɇ.ɘ., Ɍɢɦɨɮɟɟɜ ȼ.ɘ. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ 
ɜɚɪɢɚɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ // Ƚɨɪɧɨɟ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ: Ɍɪɭɞɵ VII ȼɫɟɪɨɫ-
ɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɭɱɚɫɬɢɟɦ. Ɉɬɞɟɥɶɧɵɣ ɜɵɩɭɫɤ Ƚɨɪ-
ɧɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɛɸɥɥɟɬɟɧɹ (ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɠɭɪɧɚɥɚ) Mining 

Informational and analitical Bulletin (scientific and tecnical journal). - 2010. - ʋOB3 - 464 c. – M.: ɢɡ-
ɞɚɬɟɥɶɫɬɜɨ «Ƚɨɪɧɚɹ ɤɧɢɝɚ». ɋ. 184-194. 

6. Ⱥɤɫɟɧɨɜ ȼ.ȼ.,  Ȼɥɚɳɭɤ Ɇ.ɘ., Ƚɨɪɛɭɧɨɜ ȼ.Ɏ., Ɍɢɦɨɮɟɟɜ ȼ.ɘ. Ʉ ɜɨɩɪɨɫɭ ɨ ɩɪɢɦɟɧɟɧɢɢ ɪɟɞɭɤɬɨɪ-
ɧɨɝɨ ɩɪɢɜɨɞɚ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɚɝɪɟɝɚɬɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɜɵɪɚɛɨɬɨɤ (ɝɟɨɯɨɞɚ) 
// Ƚɨɪɧɵɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɛɸɥɥɟɬɟɧɶ (ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɠɭɪɧɚɥɚ) Mining 

Informational and analytical Bulletin (scientific and technical journal). ɉɪɨɦɵɲɥɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ 



 

 

 

 

 

ɋɟɤɰɢɹ 5: ɉɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɬɟɯɧɢɤɚ ɞɥɹ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȺɉɄ)  

ɢ ɪɚɡɪɚɛɨɬɤɢ ɧɟɞɪ 

 302

ɨɯɪɚɧɚ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ. – 2011. – ʋ Ɉȼ9. – ɋ. 25-36. 

– Ɇ.: ɢɡɞɚɬɟɥɶɫɬɜɨ «Ƚɨɪɧɚɹ ɤɧɢɝɚ». 

7. Ⱥɤɫɟɧɨɜ ȼ.ȼ., ȿɮɪɟɦɟɧɤɨɜ Ⱥ.Ȼ., Ȼɥɚɳɭɤ Ɇ.ɘ., Ɍɢɦɨɮɟɟɜ ȼ.ɘ. Ɉɛɡɨɪ ɜɨɥɧɨɜɵɯ ɩɟɪɟɞɚɱ ɜɨɡɦɨɠ-

ɧɵɯ ɤ ɩɪɢɦɟɧɟɧɢɸ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ // Ƚɨɪɧɨɟ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ: Ɍɪɭɞɵ VII ȼɫɟɪɨɫɫɢɣɫɤɨɣ 

ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɫ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɭɱɚɫɬɢɟɦ. Ɉɬɞɟɥɶɧɵɣ ɜɵɩɭɫɤ Ƚɨɪɧɨɝɨ ɢɧ-

ɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɛɸɥɥɟɬɟɧɹ (ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɠɭɪɧɚɥɚ) Mining Informational 

and analitical Bulletin (scientific and tecnical journal). - 2010. - ʋOB3 - 464 c. – M.: ɢɡɞɚɬɟɥɶɫɬɜɨ 
«Ƚɨɪɧɚɹ ɤɧɢɝɚ». ɋ. 137-149. 

8. Ⱥɤɫɟɧɨɜ ȼ.ȼ.,  Ȼɥɚɳɭɤ Ɇ.ɘ., Ɍɢɦɨɮɟɟɜ ȼ.ɘ. Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɢɜɨɞɚ ɝɟɨɯɨɞɚ ɫ 
ɜɨɥɧɨɜɨɣ ɩɟɪɟɞɚɱɟɣ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɬɟɥɚɦɢ ɤɚɱɟɧɢɹ // Ɉɬɞɟɥɶɧɵɣ ɜɵɩɭɫɤ Ƚɨɪɧɨɝɨ ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɛɸɥɥɟɬɟɧɹ (ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɠɭɪɧɚɥɚ) Mining Informational and 

analytical Bulletin (scientific and technical journal). – 2012. – ʋ Ɉȼ3.– 552 ɋ. – ɋ. 60-68. – Ɇ.: ɢɡɞɚ-
ɬɟɥɶɫɬɜɨ «Ƚɨɪɧɚɹ ɤɧɢɝɚ». 

9. Ⱥɤɫɟɧɨɜ ȼ.ȼ., Ɍɢɦɨɮɟɟɜ ȼ.ɘ. ɋɨɡɞɚɧɢɟ ɫɯɟɦɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɢɜɨɞɚ ɝɟɨɯɨɞɚ ɫ ɜɨɥɧɨɜɨɣ ɩɟɪɟɞɚɱɟɣ 

ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɬɟɥɚɦɢ ɤɚɱɟɧɢɹ ɫ ɩɨɥɵɦ ɜɚɥɨɦ // ȼɟɫɬɧɢɤ ɄɭɡȽɌɍ. 2012. ʋ 6. ɋ. 41-44. 

10. A.B. Efremenkov, V.Yu. Timofeev Determination of Necessary Forces for Geohod Movement // The 7th 

International Forum on Strategic Technology IFOST2012, IEEE Catalog Number: CFP12786-PRT, 

ISBN: 978-1-4673-1770-2, Tomsk Polytechnic University September 17-21. Pp. 211-214. 

11. Ʌɚɧɞɚɭ Ʌ.Ⱦ., Ʌɢɜɲɢɰ ȿ.Ɇ. Ɍɟɨɪɢɹ ɭɩɪɭɝɨɫɬɢ. – Ɇ.: ɇɚɭɤɚ, 1987. – 246  ɫ. 
12. Ȼɟɥɹɟɜ Ⱥ.ȿ., Ɇɟɯɚɧɢɱɟɫɤɢɟ ɩɟɪɟɞɚɱɢ ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɬɟɥɚɦɢ ɩɨɜɵɲɟɧɧɨɣ ɬɨɱɧɨɫɬɢ ɢ ɞɨɥɝɨ-
ɜɟɱɧɨɫɬɢ. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ – Ɍɨɦɫɤ: ɢɡɞ. Ɍɉɂ ɢɦ. ɋ.Ɇ, Ʉɢɪɨɜɚ, 1986. - 60 ɫ. 

 

 

だぢづぎがぎずぎぞごぎ ぢんづんぜぎどづだゑ でごずだゑだゎだ ゑげんごぜだがぎざでどゑごé Äずぎぜぎぞどだゑ 

ゑだずぞだゑだざ ぢぎづぎがんぶご で ぢだずぼぜ ゑんずだぜ ご ぢづだぜぎぐばどだぶぞぼぜご どぎずんぜご 

とんぶぎぞごé ゑ どづんぞでぜごででごご ゎぎだびだがん 

ȼ.ɘ. Ɍɢɦɨɮɟɟɜ*,**, ɤ.ɬ.ɧ., ɞɨɰ., ɦ.ɧ.ɫ., ȼ.ɘ. Ȼɟɝɥɹɤɨɜ*,**, ɤ.ɬ.ɧ., ɞɨɰ., ɦ.ɧ.ɫ.,  
Ɇ.ȼ. Ⱦɨɯɧɟɧɤɨ*, ɫɬɭɞɟɧɬ 

* ɘɪɝɢɧɫɤɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ (ɮɢɥɢɚɥ) ɇɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ 
Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

652055, Ʉɟɦɟɪɨɜɫɤɚɹ ɨɛɥ., ɝ. ɘɪɝɚ, ɭɥ. Ʌɟɧɢɧɝɪɚɞɫɤɚɹ, 26 

**ɂɧɫɬɢɬɭɬ ɭɝɥɹ ɋɢɛɢɪɫɤɨɝɨ ɨɬɞɟɥɟɧɢɹ ɧɚɭɤ Ɋɨɫɫɢɣɫɤɨɣ ɚɤɚɞɟɦɢɢ ɧɚɭɤ 
652050, ɝ. ɘɪɝɚ, ɭɥ. Ʌɟɧɢɧɝɪɚɞɫɤɚɹ 26, ɬɟɥ. (38-451) 6-26-83 

E-mail: tv-ytitpu@mail.ru, 55vva42@mail.ru, maksim555_90@mail.ru 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɝɪɭɩɩɨɣ ɭɱɟɧɵɯ ɜɟɞɭɬɫɹ ɪɚɛɨɬɵ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɢ ɧɚɭɱɧɨɦɭ ɨɛɨɫɧɨɜɚɧɢɸ ɩɚ-
ɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦ ɝɟɨɯɨɞɚ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ, ɩɨɷɬɨɦɭ ɪɚɡɪɚɛɨɬɤɚ ɜɚɪɢɚɧɬɨɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ 

ɝɟɨɯɨɞɚ ɢ ɟɝɨ ɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɢɤ ɢɯ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜɵɪɚɛɨɬɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤɨ ɜɫɟɦ ɨɫɧɨɜɧɵɦ ɫɢɫɬɟɦɚɦ ɝɟɨɯɨɞɚ [1]. Ɉɞɧɨɣ 

ɢɡ ɝɥɚɜɧɵɯ ɫɢɫɬɟɦ ɝɟɨɯɨɞɚ ɹɜɥɹɟɬɫɹ ɟɝɨ ɬɪɚɧɫɦɢɫɫɢɹ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɬɪɚɧɫɦɢɫɫɢɹ ɫɨɡɞɚɟɬ ɧɟɨɛɯɨɞɢ-

ɦɵɣ ɜɪɚɳɚɸɳɢɣ ɦɨɦɟɧɬ ɢ ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ ɧɚ ɜɧɟɲɧɟɦ ɞɜɢɠɢɬɟɥɟ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɤɨɪɨɫɬɧɵɟ ɩɚɪɚ-
ɦɟɬɪɵ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɧɚɩɨɪɧɨɟ ɭɫɢɥɢɟ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɦ ɨɪɝɚɧɟ [2]. 

Ɉɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɟɞɩɨɥɚɝɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɥɧɨɜɨɣ ɩɟɪɟɞɚɱɢ 

ɫ ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ ɬɟɥɚɦɢ ɤɚɱɟɧɢɹ (ȼɉɉɌɄ) ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ [3]. ȼ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɹɯ 
ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɜɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɢɞɪɨɰɢɥɢɧɞɪɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɯɨɪɞɚɦ 

ɨɤɪɭɠɧɨɫɬɢ ɤɨɪɩɭɫɚ ɝɟɨɯɨɞɚ [4]. Ɍɚɤɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ɢɦɟɟɬ ɪɹɞ ɫɭɳɟɫɬɜɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, 
ɬɚɤɢɯ ɤɚɤ: ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɢ ɰɢɤɥɢɱɧɨɫɬɶ ɜɪɚɳɟɧɢɹ ɝɨɥɨɜɧɨɣ ɫɟɤɰɢɢ, ɫɭɳɟɫɬɜɟɧɧɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ 
ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɪɩɭɫ, ɫɭɳɟɫɬɜɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɤɨɪɩɭɫ ɜ ɦɟɫɬɚɯ ɤɪɟɩɥɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ [5]. ɉɪɢ-

ɦɟɧɟɧɢɟ ȼɉɉɌɄ ɜ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ ɜɩɨɥɧɟ ɩɟɪɫɩɟɤɬɢɜɧɨ ɬ.ɤ. ɩɪɢ ɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɨɜɵɲɚɟɬɫɹ 
ɩɥɚɜɧɨɫɬɶ ɪɚɛɨɬɵ, ɫɧɢɠɚɸɬɫɹ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɤɨɪɩɭɫ ɝɟɨɯɨɞɚ. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ 

ɝɟɨɯɨɞɚ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɧɨɜɨɝɨ ɬɢɩɚ ȼɉɉɌɄ – ɫ ɩɨɥɵɦ ɜɚɥɨɦ. ȼ ɪɚɛɨɬɟ [6] 

ɨɩɪɟɞɟɥɟɧɨ ɫɯɟɦɧɨɟ ɪɟɲɟɧɢɟ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ ɫ ȼɉɉɌɄ ɫ ɩɨɥɵɦ ɜɚɥɨɦ, ɧɚɢɛɨɥɟɟ ɫɨɨɬɜɟɬɫɬɜɭɸ-

ɳɟɟ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɬɪɚɧɫɦɢɫɫɢɢ ɝɟɨɯɨɞɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ 
ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɷɥɟɦɟɧɬɨɜ ȼɉɉɌɄ, ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ. 

ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ȼɉɉɌɄ ɨɩɪɟɞɟɥɹɸɬ ɭɫɢɥɢɹ ɢ ɜɪɚɳɚɸɳɢɟ ɦɨɦɟɧɬɵ ɜɨɡ-
ɧɢɤɚɸɳɢɟ ɨɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɝɟɧɟɪɚɬɨɪɨɦ ɜɨɥɧ, ɫɟɩɚɪɚɬɨɪɨɦ, ɡɭɛɱɚɬɵɦ ɜɟɧɰɨɦ ɢ ɪɨɥɢɤɨɦ 


