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ɉɪɢ ɩɟɪɟɤɥɸɱɟɧɢɹɯ ɜ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɜɨɡɧɢɤɚɸɬ ɛɵɫɬɪɵɟ ɜɨɡɦɭɳɟɧɢɹ, ɞɥɢɧɨɣ 

ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. Ɍɪɚɞɢɰɢɨɧɧɵɣ ɩɨɞɯɨɞ ɤ ɚɧɚɥɢɡɭ ɬɚɤɢɯ ɫɯɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɫɬɪɨɟɧɢɢ 

ɦɨɞɟɥɢ, ɤɨɬɨɪɚɹ ɨɩɢɫɵɜɚɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦɢ ɭɪɚɜɧɟɧɢɹɦɢ ɫ ɪɚɡɪɵɜɧɨɣ ɩɪɚɜɨɣ ɱɚɫɬɶɸ [1].   

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɥɨɠɟɧ ɞɪɭɝɨɣ ɩɨɞɯɨɞ: ɨɫɭɳɟɫɬɜɥɟɧ ɩɟɪɟɯɨɞ ɨɬ ɦɨɞɟɥɢ, ɤɨɬɨɪɚɹ ɨɩɢɫɵɜɚɟɬɫɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɭɪɚɜɧɟɧɢɟɦ ɫ ɪɚɡɪɵɜɧɨɣ ɩɪɚɜɨɣ ɱɚɫɬɶɸ, ɤ ɦɨɞɟɥɢ ɫ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɚɜɨɣ ɱɚɫɬɶɸ ɫ 
ɢɦɩɭɥɶɫɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜ ɮɢɤɫɢɪɨɜɚɧɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ. Ɍɚɤɠɟ ɧɚɦɢ ɫɨɡɞɚɧɵ ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦ-

ɩɨɧɟɧɬɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ  ɩɨɜɟɞɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ ɫ ɩɟɪɟɤɥɸɱɟɧɢɹɦɢ. 
Ɋɚɫɫɦɨɬɪɢɦ ɫɧɚɱɚɥɚ ɰɟɩɶ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɥɢɧɟɣɧɵɯ ɢɧɞɭɤɬɢɜɧɨɫɬɢ  ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ  ɢ 

ɩɢɬɚɟɬɫɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɨɞɜɢɠɭɳɟɣ ɫɢɥɵ ゑ. 

 

 
Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɜɬɨɪɨɣ ɡɚɤɨɧ Ʉɢɪɯɝɨɮɚ ɞɥɹ ɬɚɤɨɣ ɰɟɩɢ ɢɦɟɟɬ ɜɢɞ 

 

ɝɞɟ 
 

Ɉɬɫɸɞɚ ɩɨɥɭɱɢɦ ɥɢɧɟɣɧɨɟ ɧɟɨɞɧɨɪɨɞɧɨɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ 

  

Ɍɟɩɟɪɶ ɪɚɫɫɦɨɬɪɢɦ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɥɢɧɢɣ ɢɧɞɭɤɬɢɜɧɨɫɬɢ L 

ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ R ɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ ɩɨɨɱɟɪɟɞɧɨ ɩɢɬɚɟɬɫɹ ɨɬ ɨɞɧɨɝɨ ɢɡ ɢɫɬɨɱ-
ɧɢɤɨɜ ɷɥɟɤɬɪɨɞɜɢɠɭɳɟɣ ɫɢɥɵ   ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɩɟɪɟɤɥɸɱɚɬɟɥɹ. 

Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɜ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ   Ⱦɨɩɭɫɬɢɦ, 

ɱɬɨ    - ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɢ 

, , j=1, 2, … 

Ɍɨɝɞɚ ɩɪɨɰɟɫɫɵ, ɤɨɬɨɪɵɟ ɩɪɨɢɫɯɨɞɹɬ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ  ɰɟɩɢ ɫ ɫɢɧɭɫɨɢɞɚɥɶɧɵɦ ɬɨɤɨɦ ɢ ɩɟɪɟ-
ɤɥɸɱɟɧɢɹɦɢ, ɦɨɠɧɨ ɡɚɞɚɬɶ ɦɨɞɟɥɶɸ, ɤɨɬɨɪɚɹ ɨɩɢɫɵɜɚɟɬɫɹ ɥɢɧɟɣɧɵɦ ɧɟɨɞɧɨɪɨɞɧɵɦ ɞɢɮɮɟɪɟɧɰɢ-

ɚɥɶɧɵɦ ɭɪɚɜɧɟɧɢɟɦ ɫ ɪɚɡɪɵɜɧɨɣ ɜ ɬɨɱɤɚɯ   ɩɪɚɜɨɣ ɱɚɫɬɶɸ [2]. 

,    (1) 

   

k{0,1,2,…}. 

ɉɨ ɡɚɤɨɧɭ ɤɨɦɦɭɬɚɰɢɢ ɧɚ ɢɫɤɨɦɭɸ ɮɭɧɤɰɢɸ ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɭɫɥɨɜɢɹ 
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ȼ ɫɥɭɱɚɟ m=2  ɞɥɹ ɦɨɞɟɥɢ ɫ ɪɚɡɪɵɜɧɨɣ ɩɪɚɜɨɣ ɱɚɫɬɶɸ ɢ ɬɪɟɯ ɦɨɦɟɧɬɨɜ ɜɪɟɦɟɧɢ, ɜ ɤɨɬɨɪɵɯ 
ɩɨɨɱɟɪɟɞɧɨ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɤɥɸɱɟɧɢɟ, ɜ ɫɬɚɬɶɟ [1] ɩɨɥɭɱɟɧɵ ɮɨɪɦɭɥɵ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɦɝɧɨ-
ɜɟɧɧɨɝɨ ɬɨɤɚ i1(t), i2(t) i3(t) ɞɥɹ ɩɪɨɦɟɠɭɬɤɨɜ ɜɪɟɦɟɧɢ [0,  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

ɇɚɩɪɢɦɟɪ, ɡɧɚɱɟɧɢɟ ɦɝɧɨɜɟɧɧɨɝɨ ɬɨɤɚ ɩɪɢ   ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɱɢɫɥɟɧɢɹ ɡɧɚɱɟɧɢɹ ɦɝɧɨɜɟɧɧɨɝɨ ɬɨɤɚ i(t) ɩɪɢ ɞɚɥɶɧɟɣɲɢɯ 
ɩɟɪɟɤɥɸɱɟɧɢɹɯ ɦɨɞɟɥɶ ɫ ɪɚɡɪɵɜɧɨɣ ɩɪɚɜɨɣ ɱɚɫɬɶɸ ɨɤɚɡɵɜɚɟɬɫɹ ɦɚɥɨ ɩɪɢɝɨɞɧɨɣ ɜ ɫɜɹɡɢ ɫ ɝɪɨɦɨɡɞɤɨ-
ɫɬɶɸ ɜɵɱɢɫɥɟɧɢɣ.  

ɉɨɷɬɨɦɭ ɩɨɫɬɪɨɢɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɦɨɞɟɥɶ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɦ ɱɚɫɬɧɵɟ ɪɟɲɟɧɢɹ n(t) ɧɟ-
ɨɞɧɨɪɨɞɧɨɝɨ ɭɪɚɜɧɟɧɢɹ (1). 

 

 

                         

ɢ ɫɞɟɥɚɟɦ ɡɚɦɟɧɭ [2] 

 

ɤɨɬɨɪɚɹ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɦɟɫɬɨ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɝɨ ɭɪɚɜɧɟɧɢɹ ɫ ɪɚɡɪɵɜɧɨɣ ɩɪɚɜɨɣ ɱɚɫɬɶɸ 

ɢɫɫɥɟɞɨɜɚɬɶ ɞɪɭɝɭɸ ɦɨɞɟɥɶ, ɨɩɢɫɵɜɚɟɦɭɸ ɥɢɧɟɣɧɵɦ ɨɞɧɨɪɨɞɧɵɦ ɭɪɚɜɧɟɧɢɟɦ ɫ ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ 

ɦɨɦɟɧɬɚɦɢ ɢɦɩɭɥɶɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ [3] 

 

 

k=0, 1, … 
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Ɋɟɲɢɜ ɷɬɨ ɭɪɚɜɧɟɧɢɟ, ɩɪɢɦɟɧɹɹ ɨɛɳɟɟ ɪɟɲɟɧɢɟ ɨɞɧɨɪɨɞɧɨɝɨ ɭɪɚɜɧɟɧɢɹ 

 

ɜɟɪɧɺɦɫɹ ɤ ɢɫɤɨɦɨɣ ɮɭɧɤɰɢɢ i(t). 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɩɨɜɟɞɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ  ɧɚɦɢ ɫɨɡɞɚɧɚ ɩɪɨɝɪɚɦɦɚ, ɢɧɬɟɪɮɟɣɫ ɤɨɬɨɪɨɣ ɢɦɟɟɬ ɜɢɞ 
 

 

 

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɢɫɬɨɱɧɢɤɨɜ  ȿɊɋ (ɡɟɥɟɧɚɹ ɤɧɨɩɤɚ) ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɵɤɥɸɱɚɸɬɫɹ 
ɜɤɥɸɱɟɧɧɵɣ ɪɚɧɟɟ ɢɫɬɨɱɧɢɤ  ȿɊɋ (ɤɪɚɫɧɚɹ ɤɧɨɩɤɚ).  

Ɏɭɧɤɰɢɢ ɩɪɨɝɪɚɦɦɵ: 

 ɜɢɡɭɚɥɶɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ  ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ m ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨ-
ɞɜɢɠɭɳɟɣ ɫɢɥɵ; 

 ɜɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɦɝɧɨɜɟɧɧɨɝɨ ɬɨɤɚ i(t) ɫ ɩɨɦɨɳɶɸ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɪɚɡɪɵɜ-
ɧɨɣ ɩɪɚɜɨɣ ɱɚɫɬɶɸ (ɩɪɢ m=2 ɢ  k{0,1,2});  

 ɜɵɱɢɫɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɦɝɧɨɜɟɧɧɨɝɨ ɬɨɤɚ i(t) ɫ ɩɨɦɨɳɶɸ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɫ ɢɦ-

ɩɭɥɶɫɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ (ɩɪɢ m>=2 ɢ k{0,1,2,…});  

 ɜɵɜɟɞɟɧɢɟ ɝɪɚɮɢɤɨɜ ɤɨɥɟɛɚɧɢɹ ɦɝɧɨɜɟɧɧɨɝɨ ɬɨɤɚ; 
 ɩɨɥɭɱɟɧɢɟ ɞɚɧɧɵɯ ɢɡ ɬɟɤɫɬɨɜɨɝɨ ɮɚɣɥɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɮɨɪɦɚɬɚ. 

 

Ɉɬɦɟɬɢɦ, ɱɬɨ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɨɡɞɚɧɵ ɫɨɛɫɬɜɟɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɢɧɫɬɚɥɥɢɪɨɜɚɧɧɵɟ ɜ 
ɩɚɥɢɬɪɭ ɤɨɦɩɨɧɟɧɬɨɜ Borland C++ Builder. 

ɉɪɢɜɟɞɟɦ  ɢɧɬɟɪɮɟɣɫɧɭɸ ɱɚɫɬɶ ɨɞɧɨɝɨ ɢɡ ɬɚɤɢɯ ɤɨɦɩɨɧɟɧɬɧɵɯ ɤɥɚɫɫɨɜ: 
//The Power class  

// Drawing figure loaded from resources 

// Added 3 new parameters : E, W, Fi 

class TPower : public TRectangleSchemaElement 

{ 

public: 

       TPower(AnsiString ElementName, const TPoint Position,  

       double E, double W, double Fi); 

       virtual  ~TPower() {}; 

  virtual double __fastcall GetGraphicValue(void) {return U;} 

  __property double E = {read = E_, write = E_}; 

  __property double W = {read = W_, write = W_}; 

  __property double Fi = {read = Fi_, write = Fi_}; 

  __property double StartFi = {read = FiStart_}; 

  __property double U = {read = GetU}; 
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private: 

  double E_; 

  double W_; 

  double Fi_; 

  double U_; 

  double FiStart_; 

  double __fastcall GetU(void)  {    return E_*sin(Fi_);  } 

}; 

 

Ⱦɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɫɥɭɱɚɹ m=2 ɧɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɚ ɫɢɫɬɟɦɚ MathCad ɢ ɡɚɞɚɧɵ 

ɬɚɤɢɟ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ, ɤɨɬɨɪɵɟ ɧɚɝɥɹɞɧɨ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɜɥɢɹɧɢɟ ɩɟɪɟɤɥɸɱɟɧɢɣ 

ɧɚ ɡɧɚɱɟɧɢɟ ɦɝɧɨɜɟɧɧɨɝɨ ɬɨɤɚ. 
ɉɪɨɞɟɦɨɧɫɬɪɢɪɭɟɦ ɜɵɱɢɫɥɟɧɢɹ ɧɚ ɪɚɛɨɱɟɦ ɥɢɫɬɟ MathCad ɞɥɹ ɞɜɭɯ ɬɢɩɨɜ ɦɨɞɟɥɟɣ: c ɪɚɡɪɵɜ-

ɧɨɣ ɩɪɚɜɨɣ ɱɚɫɬɶɸ (ɱɚɫɬɶ ɮɨɪɦɭɥ ɜ ɫɜɹɡɢ ɫ ɢɯ ɝɪɨɦɨɡɞɤɨɫɬɶɸ ɧɟ ɩɪɢɜɟɞɟɧɵ) ɢ ɫ ɢɦɩɭɥɶɫɧɵɦ ɜɨɡ-
ɞɟɣɫɬɜɢɟɦ ɢ ɧɟɩɪɟɪɵɜɧɨɣ ɩɪɚɜɨɣ ɱɚɫɬɶɸ. 

 

 

 

 

 

 

 

 

  

i t( ) i1 t( ) t 
1

if

i2 t( ) t 
1

 t 
2

if

i3 t( ) t 
2

 t 
3

if

  

 

 

 

 

 

 

 

 

 

 

 

 

 

L 50  R 2  E
1

100  E
2

200  


1

2  
2

1  
1

0  
2

1.5  

k 6  
60

k
  

0
0  j 1 k  


j


0

 j  

i1 t( )

E
1

R
2


1 2 L

2



1

L cos 
1  R sin 

1   e

R

L
t

 R sin 
1

t 
1

  
1

L cos 
1

t 
1

 







  



 

 

 

 

 

 

ɋɟɤɰɢɹ 1: Ɇɚɬɟɦɚɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɟɫɬɟɫɬɜɨɡɧɚɧɢɢ 
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Ɉɬɦɟɬɢɦ, ɱɬɨ ɢɫɩɨɥɶɡɭɹ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ ɢ ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɦɨɠɧɨ ɥɟɝɤɨ 
ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɢ ɩɨɥɭɱɢɬɶ ɡɧɚɱɟɧɢɟ ɦɝɧɨɜɟɧɧɨɝɨ ɬɨɤɚ, ɡɚɞɚɜ ɥɸɛɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɶ ɩɟɪɟɤɥɸɱɟɧɢɣ, ɥɸɛɵɟ ɦɨɦɟɧɬɵ ɢɦɩɭɥɶɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɢ. 
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