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ȼɜɟɞɟɧɢɟ. ɉɪɨɰɟɫɫɵ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɹɯ 
ɫɥɟɞɭɸɬ ɩɪɢɧɰɢɩɭ ɦɢɧɢɦɭɦɚ ɩɨɬɟɪɶ [1]. Ɉɞɧɚɤɨ 
ɧɚ ɡɚɠɢɦɚɯ ɞɜɭɯɩɨɥɸɫɧɢɤɚ ɫ ɩɨɫɬɨɹɧɧɨɣ ɜɪɟɦɟɧɢ 
τ ɩɪɢ ɭɱɟɬɟ ɷɧɟɪɝɢɢ АR ɩɨɬɟɪɶ ɩɨ Ɏɪɢɡɟ [2] ɧɚ 
ɩɪɨɢɡɜɨɥɶɧɨɦ ɨɬɪɟɡɤɟ Ф·τ ɜɪɟɦɟɧɢ (Ф – ɩɪɨɢɡɜɨɥɶ-
ɧɨɟ ɜɟɳɟɫɬɜɟɧɧɨɟ ɱɢɫɥɨ) ɩɨɤɚɡɚɬɟɥɶ ɷɧɟɪɝɢɢ ɩɨ-
ɬɟɪɶ ɧɚ ɛɨɥɶɲɨɦ ɨɬɪɟɡɤɟ Э>Ф·τ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ 
ɦɟɧɶɲɟ ɜɟɥɢɱɢɧɵ АR ɞɥɹ Ф·τ, ɩɨɫɤɨɥɶɤɭ ɡɚ ɜɪɟɦɹ Э ɜɟɪɨɹɬɧɵ ɧɟ ɜɨɲɟɞɲɢɟ ɜ ɦɚɥɵɣ ɨɬɪɟɡɨɤ Ф·τ ɜɨɡ-
ɜɪɚɬɵ ɷɧɟɪɝɢɢ ɢɡ ɪɟɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɞɜɭɯɩɨ-
ɥɸɫɧɢɤɚ.  ɗɬɨ ɭɯɭɞɲɚɟɬ ɩɨɤɚɡɚɬɟɥɢ ɷɥɟɤɬɪɨɬɟɯɧɢ-
ɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ. ɉɪɨɛɥɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɚ 
ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɫɯɟɦɧɵɦɢ ɪɟɲɟɧɢɹɦɢ, ɦɟɬɨɞ 
ɩɨɢɫɤɚ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧ ɧɢɠɟ. 

Ɇɟɬɨɞ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɦɟɬɨɞɨɜ ɤɨɦɩɟɧɫɚɰɢɢ 
ɩɨɬɟɪɶ ɨɬ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ ɩɟɪɢɨɞɢɱɟ-
ɫɤɢɯ ɪɟɠɢɦɚɯ ɜ ɪɚɦɤɚɯ ɨɛɳɟɩɪɢɧɹɬɨɣ ɩɪɚɤɬɢɤɢ 
ɭɱɟɬɚ ɩɨ Ȼɭɞɟɚɧɭ [2]. ȼ ɧɟɩɟɪɢɨɞɢɱɟɫɤɢɯ ɪɟɠɢɦɚɯ 
ɩɪɨɛɥɟɦɚ ɫɧɢɠɟɧɢɹ ɩɨɬɟɪɶ ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɚɜɥɟɧɚ 
ɤɚɤ ɩɨɢɫɤ ɜɨɡɦɨɠɧɨɫɬɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɛɨɥɟɟ ɭɞɚɱ-
ɧɨɝɨ, ɱɟɦ «ɟɫɬɟɫɬɜɟɧɧɵɣ», ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ 
ɧɚ ɡɚɞɚɧɧɨɦ ɤɨɧɤɪɟɬɧɨɦ ɨɬɪɟɡɤɟ Ф·τ. ɇɢɠɟ ɪɚɫ-
ɫɦɨɬɪɟɧɚ ɬɚɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚ ɩɪɢɦɟɪɟ ɩɪɨɫɬɟɣ-
ɲɟɣ ɰɟɩɢ ɡɚɪɹɞɤɢ ɟɦɤɨɫɬɢ ɋ ɱɟɪɟɡ ɪɟɡɢɫɬɨɪ R ɨɬ 
ɢɫɬɨɱɧɢɤɚ ɧɚɩɪɹɠɟɧɢɹ ȿ. 

ȼɨɡɦɨɠɧɨɫɬь ɨɩɬɢɦɢɡаɰɢɢ ɩɟɪɟɯɨɞɧɨɝɨ 
ɩɪɨɰɟɫɫа. Ɍɨɤ 0( )i Э  ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ 
ɡɚɪɹɞɤɟ ɟɦɤɨɫɬɢ ɋ ɨɩɢɫɵɜɚɟɬɫɹ ɮɭɧɤɰɢɟɣ: 

    /0( ) ЭEi Э О
R

   ,                         (1) 

ɝɞɟ ·C R   – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɰɟɩɢ. 
ȼ ɥɸɛɨɣ ɤɨɧɤɪɟɬɧɵɣ ɦɨɦɟɧɬ Э1 ɩɪɨɰɟɫɫɚ ɜɟ-

ɥɢɱɢɧɚ p(Э1)=R·i0(Э1)2 ɦɨɳɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɱ-
ɤɟ ɦɢɧɢɦɭɦɚ ɮɭɧɤɰɢɨɧɚɥɚ F ɰɟɩɢ [1]:   2

1 1 10( ) 2 ( ) 0( )F R i Э E ЮC Э i Э      ,       (2) 
ɝɞɟ ЮC(Э1)– ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɟɦɤɨɫɬɢ.  

Ɉɬɦɟɬɢɦ, ɱɬɨ (2) ɧɟ ɬɨɥɶɤɨ ɪɚɜɟɧ ɦɨɳɧɨɫɬɢ 
ɧɚ R ɜ ɥɸɛɨɣ ɦɨɦɟɧɬ, ɧɨ ɢ ɫɥɟɞɭɸɳɟɟ ɢɡ ɧɟɝɨ 
ɭɪɚɜɧɟɧɢɟ НF/Нi0=0 ɬɨɠɞɟɫɬɜɟɧɧɨ ɭɪɚɜɧɟɧɢɸ 
Кɢɪɯɝɨɮɚ. Ɉɱɟɜɢɞɧɨ, ɢɦɟɧɧɨ ɫɥɟɞɨɜɚɧɢɟ ɷɬɨɦɭ 
ɭɪɚɜɧɟɧɢɸ ɩɪɢ ɥɸɛɨɦ Э ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɯɨɞ 
ɥɨɤɚɥɶɧɨɣ ɨɩɬɢɦɚɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɩɨ ɩɨɬɟɪɹɦ ɜ 
ɝɥɨɛɚɥɶɧɭɸ ɨɩɬɢɦɚɥɶɧɨɫɬɶ ɩɨ ɩɨɬɟɪɹɦ. ɇɨ ɷɬɨ – 

ɩɪɢ ɭɫɥɨɜɢɢ ɧɟɢɡɦɟɧɧɨɫɬɢ ɰɟɩɢ. ɉɨɫɬɚɜɢɦ ɜɨɩɪɨɫ 
ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɢ ɬɚɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɤɨ-
ɬɨɪɵɣ ɧɚ ɤɨɧɰɚɯ ɡɚɞɚɧɧɨɝɨ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ 
Ф·τ ɞɚɜɚɥ ɛɵ ɫɨɫɬɨɹɧɢɹ ɩɨ (1), ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɨɛ-
ɳɢɦ ɧɚɡɧɚɱɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜɚ, ɧɨ ɢɦɟɥ  ɦɟɧɶɲɭɸ 
ɜɟɥɢɱɢɧɭ ɷɧɟɪɝɢɢ ɩɨɬɟɪɶ АR  ɧɚ ɷɬɨɦ ɢɧɬɟɪɜɚɥɟ. 
Ɉɫɭɳɟɫɬɜɢɦɨɫɬɶ ɬɚɤɨɣ ɨɩɬɢɦɢɡɚɰɢɢ ɫ ɩɨɦɨɳɶɸ, 
ɧɚɩɪɢɦɟɪ, ɧɟɤɨɬɨɪɨɝɨ ɞɨɩɨɥɧɟɧɢɹ ɤ RC-ɰɟɩɢ, ɦɨɝ-
ɥɚ ɛɵ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɧɟɧɭɥɟ-
ɜɨɣ ɞɨɛɚɜɤɢ П(Э) ɤ ɬɨɤɭ (1). Дɨɛɚɜɤɚ ɧɟ ɞɨɥɠɧɚ ɦɟ-
ɧɹɬɶ ɫɨɫɬɨɹɧɢɣ ɰɟɩɢ ɩɨ (1) ɧɚ ɤɨɧɰɚɯ ɢɧɬɟɪɜɚɥɚ 
Ф·τ, ɬɨ ɟɫɬɶ, ɢɦɟɬɶ ɫɜɨɣɫɬɜɚ П(0)=0 ɢ П(Ф·τ)=0. ɇɚ-
ɩɪɢɦɟɪ, ɷɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɢɧɭ-
ɫɨɢɞɚ ɬɨɤɚ ɚɦɩɥɢɬɭɞɨɣ Im ɢ ɱɚɫɬɨɬɨɣ =2π/ Фτ. Ɍɨ-
ɝɞɚ ɨɛɳɢɣ ɬɨɤ:    0 ·sТn(2 / )mi Э i Э I Э Ф    .             (3) 

Иɬɨɝɨɜɚɹ ɜɟɥɢɱɢɧɚ ɷɧɟɪɝɢɢ, ɜɵɞɟɥɢɜɲɟɣɫɹ ɧɚ 
ɪɟɡɢɫɬɨɪɟ R, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɢɬɫɹ ɢɧɬɟɝɪɚɥɨɦ: 

    2
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R mА R i Э I Э Ф НЭ
         .  (4) 

ɉɪɟɞɫɬɚɜɥɹɟɬɫɹ ɥɨɝɢɱɧɵɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɟɫɥɢ 
ɭɪɚɜɧɟɧɢɟ 0R mНА НI   ɞɚɟɬ ɪɟɲɟɧɢɟ Im=0, ɬɨ 
ɬɪɚɟɤɬɨɪɢɹ (1) ɩɪɨɰɟɫɫɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɟ ɬɨɥɶɤɨ 
ɥɨɤɚɥɶɧɵɦ ɦɢɧɢɦɭɦɚɦ ɦɨɳɧɨɫɬɢ ɩɨɬɟɪɶ ɜ ɥɸɛɨɣ 
ɬɨɱɤɟ ɢɧɬɟɪɜɚɥɚ, ɧɨ ɢ ɞɨɫɬɚɜɥɹɟɬ ɦɢɧɢɦɭɦ ɨɛɳɟɣ 
ɷɧɟɪɝɢɢ ɩɨɬɟɪɶ ɧɚ ɡɚɞɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ. Ɉɱɟɜɢɞɧɨ, 
ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɩɪɨɰɟɫɫ ɩɨ (1) ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɜɵ-
ɝɨɞɧɵɦ ɦɟɠɞɭ ɤɨɧɰɚɦɢ ɢɧɬɟɪɜɚɥɚ Ф·τ. ɉɪɨɜɟɪɤɚ 
ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɷɬɨ ɧɟ ɬɚɤ, ɩɨɫɤɨɥɶɤɭ ɭɪɚɜɧɟɧɢɟ 
ɞɥɹ ɷɤɫɬɪɟɦɭɦɚ 0R mНА НI  , ɩɨɥɭɱɚɟɦɨɟ ɩɨɫɥɟ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɧɟɫɥɨɠɧɨɝɨ ɢɧɬɟɝɪɚɥɚ (4), 
ɞɚɟɬ ɞɥɹ Im ɧɟɧɭɥɟɜɨɟ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɪɟɲɟɧɢɟ:  
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ȼ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɩɪɢ 0Ф   ɜɵɪɚɠɟɧɢɟ (5) 
ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɞɚɟɬ ɧɭɥɟɜɨɟ ɪɟɲɟɧɢɟ Im=0. ɇɨ ɩɪɢ 

0Ф   ɪɟɲɟɧɢɟ ɧɟ ɹɜɥɹɟɬɫɹ ɧɭɥɟɜɵɦ. Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ, ɩɪɨɰɟɫɫ (1) ɥɨɤɚɥɶɧɨ (ɩɪɢ 0Ф   ɧɚ ɨɬɪɟɡɤɟ НЭ) 
ɨɩɬɢɦɚɥɟɧ. ɇɨ ɫɤɥɚɞɵɜɚɸɳɚɹɫɹ ɩɪɢ ɷɬɨɦ ɨɛɳɚɹ 
ɬɪɚɟɤɬɨɪɢɹ ɦɨɠɟɬ ɛɵɬɶ ɭɥɭɱɲɟɧɚ ɫ ɰɟɥɶɸ ɫɧɢɠɟ-
ɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɟɪɶ ɞɥɹ ɜɫɟɝɨ ɤɨɧɟɱɧɨɝɨ ɢɧɬɟɪɜɚɥɚ 
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Ɉɛɫɭɠɞɚɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɭɦɟɧɶɲɟɧɢɹ ɜɟɥɢɱɢɧɵ ɭɱɢɬɵɜɚɟɦɨɣ ɷɧɟɪɝɢɢ ɩɨɬɟɪɶ ɩɪɢ ɩɟɪɟɯɨɞɧɨɦ 
ɩɪɨɰɟɫɫɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ ɩɭɬɟɦ ɞɨɩɨɥɧɟɧɢɹ ɰɟɩɢ ɡɜɟɧɨɦ ɢɡ ɪɟɚɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ. Ɇɟɬɨɞ ɩɪɟɞɜɚ-
ɪɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɫɬɪɨɟɧ ɧɚ ɚɧɚɥɢɡɟ ɩɚɪɚɦɟɬɪɨɜ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɞɨɛɚɜɤɢ ɤ 
ɩɟɪɟɯɨɞɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɫɨɫɬɨɹɧɢɹ ɰɟɩɢ, ɫɩɨɫɨɛɧɨɣ ɭɦɟɧɶɲɢɬɶ ɩɨɬɟɪɢ ɜɧɟ ɫɜɹɡɢ ɫ ɟɟ ɪɟɚɥɢɡɭɟɦɨɫɬɶɸ. 
ɉɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɪɟɚɥɢɡɚɰɢɢ ɬɚɤɨɣ ɞɨɛɚɜɤɢ, ɩɨɞɤɥɸɱɟɧɢɟ ɤɨɬɨɪɨɣ ɤ ɢɫɯɨɞɧɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɨɫɬɚɜɥɹɟɬ 
ɧɟɢɡɦɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɵ ɫɨɫɬɨɹɧɢɹ ɧɚ ɤɨɧɰɚɯ ɢɧɬɟɪɜɚɥɚ ɭɱɟɬɚ, ɫɧɢɠɚɹ ɜɦɟɫɬɟ ɫ ɬɟɦ ɜɟɥɢɱɢɧɭ ɷɧɟɪɝɢɢ 
ɩɨɬɟɪɶ ɡɚ ɜɟɫɶ ɢɧɬɟɪɜɚɥ ɭɱɟɬɚ.  

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɰɟɩɶ, ɩɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ, ɭɪɚɜɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ, ɷɧɟɪɝɢɹ ɩɨɬɟɪɶ, 
ɩɪɢɧɰɢɩ ɦɢɧɢɦɭɦɚ ɩɨɬɟɪɶ. 
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Ф·τ. ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 
ɮɭɧɤɰɢɢ ɷɧɟɪɝɢɢ  R mА I  ɩɨɬɟɪɶ ɢ ɝɪɚɮɢɤɢ ɬɨɤɨɜ 

 i Э ,  0i Э  ɞɥɹ ɰɟɩɢ ɫ ɩɚɪɚɦɟɬɪɚɦɢ R=15, C=10–4 
ɢ E=100. Ɏɨɪɦɭɥɚ (5) ɞɚɟɬ ɨɩɬɢɦɚɥɶɧɭɸ ɚɦɩɥɢɬɭ-
ɞɭ ɬɨɤɨɜɨɣ ɞɨɛɚɜɤɢ ɤ (1) ɜɟɥɢɱɢɧɨɣ Im=–1,642. ɗɬɭ 
ɜɟɥɢɱɢɧɭ ɩɨɞɬɜɟɪɠɞɚɟɬ ɢ ɝɪɚɮɢɤ  R mА I .  

Ɉɬɦɟɬɢɦ ɰɟɧɬɪɚɥɶɧɵɣ ɩɨɫɵɥ ɫɬɚɬɶɢ, ɡɚɤɥɸ-
ɱɚɸɳɢɣɫɹ ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨɦ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɦ 
ɢɝɧɨɪɢɪɨɜɚɧɢɢ ɬɨɠɞɟɫɬɜɚ «ɜɵɝɨɞɧɨ ɥɨɤɚɥɶɧɨ – 
ɜɵɝɨɞɧɨ ɝɥɨɛɚɥɶɧɨ». Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɥɨɤɚɥɶɧɵɦ  0Ф   ɢ ɝɥɨɛɚɥɶɧɵɦ  0Ф   ɡɞɟɫɶ ɨɛɴɹɫɧɹɟɬɫɹ 
ɩɪɨɫɬɨ – ɮɭɧɤɰɢɨɧɚɥ (2) ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɮɭɧɤɰɢɨ-
ɧɚɥɚ ɞɥɹ ɥɸɛɨɣ ɜɨɡɦɨɠɧɨɣ ɫɯɟɦɵ, ɮɢɡɢɱɟɫɤɢ ɪɟɚ-
ɥɢɡɭɸɳɟɣ ɞɨɛɚɜɤɭ  П Э . ɇɚ ɪɢɫ. 2 ɩɪɟɞɫɬɚɜɥɟɧ 
ɩɪɢɦɟɪ ɨɞɧɨɣ ɢɡ ɬɚɤɢɯ ɫɯɟɦ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɥɢɡɤɨ 
ɜɨɫɩɪɨɢɡɜɨɞɹɳɟɣ ɬɨɤ ɩɨ (3) ɢ ɦɨɬɢɜɢɪɭɸɳɟɣ ɤ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɬɚɤɨɣ ɬɚɤɬɢɤɢ.  

ɋɯɟɦɚ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɨɣ «ɭɫ-
ɤɨɪɹɸɳɟɣ LC1-ɰɟɩɶɸ» (ɪɢɫ. 2) ɱɚɫɬɢɱɧɨ ɪɟɚɥɢɡɭɟɬ 
ɞɨɛɚɜɤɭ  П Э  ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ 
ɪɚɫɱɟɬ, ɨɛɥɚɞɚɟɬ ɫɜɨɣɫɬɜɨɦ ɫɧɢɠɚɬɶ ɢɬɨɝɨɜɭɸ 
ɨɰɟɧɤɭ АR, ɩɨɩɭɬɧɨ ɭɥɭɱɲɚɹ ɢ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɰɟɩɢ ɧɚ ɢɧɬɟɪɜɚɥɟ Ф·τ. 

Дɥɹ ɩɪɨɜɟɪɤɢ ɩɨɥɭɱɟɧɧɵɯ ɨɰɟɧɨɤ ɜɨɫɩɨɥɶɡɭ-
ɟɦɫɹ ɫɬɚɧɞɚɪɬɧɨɣ ɩɪɨɰɟɞɭɪɨɣ ɫɨɫɬɚɜɥɟɧɢɹ ɞɢɮɮɟ-
ɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫɨɫɬɨɹɧɢɹ ɰɟɩɢ, [3], ɢ 
ɩɨɫɬɪɨɢɦ ɧɚ ɢɯ ɨɫɧɨɜɟ ɱɢɫɥɟɧɧɭɸ ɦɨɞɟɥɶ ɢɧɬɟɝ-
ɪɢɪɨɜɚɧɢɹ ɜ ɪɚɦɤɚɯ ɚɥɝɨɪɢɬɦɚ ɹɜɧɨɝɨ ɦɟɬɨɞɚ ɗɣ-
ɥɟɪɚ ɞɥɹ ɩɟɪɟɦɟɧɧɵɯ ЮC1, iL ɢ ЮC ɫɨɫɬɨɹɧɢɹ ɰɟɩɢ 
ɩɨ ɪɢɫ. 2: 
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ɉɪɢɧɹɜ ɡɚ ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɬɪɟɡɤɚ ɨɩɢɫɚɧɢɹ 
ɩɪɨɰɟɫɫɚ ɜɟɥɢɱɢɧɭ 5·R·C, ɪɚɫɱɟɬ ɩɨ (6) ɩɪɨɜɟɞɟɦ 
ɞɥɹ ɰɟɩɢ ɫ ɩɚɪɚɦɟɬɪɚɦɢ E=100, R=15, C=10–4 ɩɪɢ 
ɜɟɥɢɱɢɧɟ L, ɨɩɪɟɞɟɥɹɟɦɨɣ ɞɥɹ ɡɚɞɚɜɚɟɦɨɣ ɋ1 ɱɟ-
ɪɟɡ ɨɰɟɧɨɱɧɭɸ ɜɟɥɢɱɢɧɭ ɱɚɫɬɨɬɵ ɪɟɡɨɧɚɧɫɚ ɫ ɩɟ-
ɪɢɨɞɨɦ 3·R·C ɪɟɚɤɬɢɜɧɨɣ ɜɟɬɜɢ =(L·C1)–0,5=  
=2·π/3·R·C . Ɋɚɫɱɟɬ ɷɧɟɪɝɢɣ АR ɢ А0 ɩɨɬɟɪɶ ɧɚ R 
ɩɪɨɜɟɞɟɦ ɩɨ ɮɨɪɦɭɥɚɦ: 
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ɇɚ ɪɢɫ. 3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɨɩɢɫɵ-
ɜɚɟɦɨɝɨ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɜɢɞɟ ɝɪɚɮɢ-
ɤɨɜ ЮC(Э), i(Э). Дɥɹ ɫɪɚɜɧɟɧɢɹ, ɬɚɦ ɠɟ ɝɪɚɮɢɤɢ 
ЮC0(Э) ɢ i0(Э) ɞɥɹ ɫɥɭɱɚɹ ɰɟɩɢ ɛɟɡ ɜɟɬɜɢ LC1. 

Дɥɹ ɷɬɨɣ ɠɟ ɰɟɩɢ ɧɚ ɪɢɫ. 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚ-
ɜɢɫɢɦɨɫɬɢ ɞɨɥɢ АR/А0 (ɜ ɩɪɨɰɟɧɬɚɯ) ɩɨɬɟɪɶ ɨɬ 
ɜɟɥɢɱɢɧɵ ɋ1 ɩɪɢ ɧɚɥɢɱɢɢ ɜɟɬɜɢ LC1 ɨɬ ɩɨɬɟɪɶ ɜ 

 

Ɋɢɫ. 1. Ɉɩɬɢɦɭɦ Im, ɩɪɨɰɟɫɫ ( , )mi Э I  ɫ ɞɨɛɚɜɤɨɣ ɢ ɢɫɯɨɞɧɵɣ ɩɪɨɰɟɫɫ  0i Э  
 

 
 

Ɋɢɫ. 2. Ⱦɨɩɨɥɧɟɧɢɟ RC-ɰɟɩɢ ɡɚɪяɞɤɢ ɪɟɚɤɬɢɜɧɨɣ ɜɟɬɤɨɣ LC1 
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ɢɫɯɨɞɧɨɣ RC-ɰɟɩɢ ɞɥɹ ɪɚɡɧɵɯ ɜɟɥɢɱɢɧ ЮC1(0) ɧɚ-
ɱɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ C1 (ɨɧɨ ɭɤɚɡɚɧɨ ɜ ɞɨɥɹɯ 
ɨɬ ȿ: 0; 0,1; 0,2; 0,3). ȼɢɞɢɦ, ɱɬɨ ɞɟɣɫɬɜɢɬɟɥɶɧɨ 
ɜɜɟɞɟɧɢɟ «ɭɫɤɨɪɹɸɳɟɣ ɜɟɬɜɢ» ɫ ɷɥɟɦɟɧɬɚɦɢ L ɢ 
C1 ɫɧɢɠɚɟɬ ɩɨɤɚɡɚɬɟɥɶ ɷɧɟɪɝɢɢ ɪɟɡɢɫɬɢɜɧɵɯ ɩɨ-
ɬɟɪɶ ɧɚ ɡɚɞɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ. Дɨɥɹ ɫɧɢɠɟɧɢɹ ɡɚɜɢ-
ɫɢɬ ɢ ɨɬ ɜɟɥɢɱɢɧɵ ЮC1(0). 

Ɂаɤɥюɱɟɧɢɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɢɧɢɦɚɤɫɧɵɣ 
ɩɨɞɯɨɞ ɤ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ ɜ ɰɟɩɹɯ ɦɨɠɟɬ 
ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɤɚɤ ɩɪɹɦɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɪɢɧɰɢɩɚ 
ɦɢɧɢɦɭɦɚ ɩɨɬɟɪɶ ɤ ɭɥɭɱɲɚɟɦɨɣ ɢɫɯɨɞɧɨɣ ɰɟɩɢ ɜ 
ɜɢɞɟ ɨɰɟɧɨɤ ɚɛɫɬɪɚɤɬɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɭɥɭɱɲɟ-
ɧɢɹ ɟɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚ ɤɨɧɤɪɟɬ-
ɧɨɦ ɨɬɪɟɡɤɟ ɜɪɟɦɟɧɢ. Ɍɚɤɨɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɢɫ-
ɫɥɟɞɨɜɚɧɢɟ ɲɚɧɫɨɜ ɧɚ ɭɥɭɱɲɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɞɟɥɚɟɬ ɦɨɬɢɜɢɪɨɜɚɧɧɵɦ ɞɚɥɶɧɟɣɲɢɣ 
ɩɨɢɫɤ ɤɨɧɤɪɟɬɧɵɯ ɫɯɟɦɧɵɯ ɪɟɲɟɧɢɣ ɞɥɹ ɫɧɢɠɟ-
ɧɢɹ ɪɟɡɢɫɬɢɜɧɵɯ ɩɨɬɟɪɶ. 

Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɜɵɲɟ ɩɪɨɫɬɨɣ ɩɪɢɦɟɪ ɨɩɬɢ-
ɦɢɡɚɰɢɢ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ RC-ɰɟɩɢ ɢɦɟɟɬ ɢ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɚɤ ɜɚɪɢɚɧɬ ɫɨɜɟɪɲɟɧ-
ɫɬɜɨɜɚɧɢɹ ɫɯɟɦ ɤɨɦɩɟɧɫɢɪɨɜɚɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟ-
ɥɟɣ [4]. Иɦɟɧɧɨ ɜɧɭɬɪɢ ɰɢɤɥɚ ɬɚɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚ-
ɬɟɥɹ «ɭɫɤɨɪɹɸɳɚɹ» ɟɦɤɨɫɬɶ ɋ1 ɨɤɚɡɵɜɚɟɬɫɹ ɡɚɪɹ-

ɠɟɧɧɨɣ ЮC1(0)≠0, ɚ ɧɚɱɚɥɨ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɣ ɟɦɤɨ-
ɫɬɢ ɋ ɦɨɠɧɨ ɫɩɥɚɧɢɪɨɜɚɬɶ ɧɚ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɣ 
ɦɨɦɟɧɬ ɜɟɫɶɦɚ ɫɥɨɠɧɨɝɨ ɩɪɨɰɟɫɫɚ (ɧɚɩɪɢɦɟɪ, ɦɨ-
ɦɟɧɬ Э=0,03 ɩɨ ɪɢɫ. 3). ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɤɚɤ ɩɨɤɚɡɵ-
ɜɚɸɬ ɨɰɟɧɤɢ, ɷɤɨɧɨɦɢɹ ɩɨɬɟɪɶ ɧɚ R ɨɩɢɫɚɧɧɵɦ 
ɜɵɲɟ ɫɯɟɦɧɵɦ ɪɟɲɟɧɢɟɦ ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ 20 % ɢ 
ɛɨɥɟɟ. 
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TСО OpЭТЦТгaЭТon oП ЭСО “NaЭЮraХ” TransТОnЭ ProМОss 
M.I. Gramm, South Ural State University, Chelyabinsk, Russian Federation 
 
 

IЭ Тs НТspЮЭОН an opporЭЮnТЭв Эo rОНЮМО ЭСО ОnОrРв oП aМЭТvО lossОs НЮrТnР ЭСО ПТnТЭО ЭТmО ЭОrm oП ЭransТОnЭ 
proМОss bв ЭСО СОlp oП aННТЭТonal aММОlОraЭТnР rОaМЭТvО МТrМЮТЭ. TСО sТmplО ОбamplО oП RC-МТrМЮТЭ sСoаs ЭСО Мon-
sТНОrablО rОНЮМЭТon oП ЭСО ОnОrРв bв ЭСО СОlp oП МТrМЮТЭ aННТЭТon Эo maТn МТrМЮТЭ. TСО proМlaТmОН mОЭСoН promТs-
Оs prospОМЭs oП spОМТПТМ аaв oП opЭТmТгaЭТon oП aМЭТvО lossОs ПormОrlв sООmОН as an ТnОvТЭablО. 

KОваorНs: ОХОМЭriМaХ МirМЮiЭs, ЭransiОnЭ proМОss, ОnОrРв oП ХossОs, opЭimiгaЭion oП ОnОrРв ОбМСanРО, ХОasЭ 
poаОr ЭСОorОm. 
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