
  . 13, . 4 141 

 621.65:004.183 
 

 
 

., .  
 

. (061) 769-83-13 
 

 – -
,  

, , -
. ,  

,  
, -

. , -
-

,  60%  
, . 

 
 – , ,  

, , , . 
 

.  
, , 

. -
-

 [1], -
, -

 [2]. ,  
, 

[3, 4]. -
-

. , -
-

, -
 

. , -
. 

 
-
 

.  

                                                             
© . 



  . 13, . 4 142 

-
. 

. -
 [2, 3, 5]  « »  «  

»  [6]. -
 « »,  « -

, -
 

» [5].  [2] ,  
, 

,  ( ) 
, -

-
, .  

 
, ,  

 
, , -

 [2].  [4]  ( -
),  « -

, -
, -

, -
, -

-
». 

-
, 

,  
 [2, 6],  

, -
. -

, 
 ( , ) -

. 
,  ( ) -

, -
 ( , ) 

, , .  
, -

, , ,  
 « » ( , -

), 
 « »,  



  . 13, . 4 143 

.  
. 

 [2] , -
 « -

», -
.  tsin  tcos -

, ,  
,  [2] (  sin sincos cos cos ttt ), 

. 
.  [3]  

,  ( ), 
-

. ,  (  
, ) -

, .  
, , -

 
. : «  (  

)  
? ». -

, . : « , -
 – , -

 … , ,  
 ( , , -

)?». , ,  
, ,  «  

, , -
».  

, -
,  

, -
. -

. [4] -
. 

 ( ) 
,  

 ( ),  
. -

,  (  
) , , 

. 
.  

-
. 



  . 13, . 4 144 

. 1.  
, . 

 
, .  

,  
,  

, , -
 [7].  

 )(te  
 ( ) 

 R  L  ( . 1).  
 i   

, [8] 

dt
diR .                                               (1) 

 (1) idt ,  
idRdtiidt 2 .                                           (2) 

 (2) , -
 dt ,  Rdti2  – ,  

 R ,  id  – ,  
,  iddWM  [8]. 

 
. 1. . 

 
, , -
  0  m  i,  [8] 

m

idWM
0

 .                                                (3) 

 Li  Ldid ,  [8]  

2

2

0

LIidiLW
I

M   ,                                        (4) 

 I  – . 
-

 

dt
diLi

dt
Lid

dt
dWq M

L
22

 .                                    (5) 

-



  . 13, . 4 145 

, . 
 s  

 Rp ,  (8) : 

.

,
2 Rip

is

R

                                                     (6) 

 
 [8], : 

.
,
,

qps
qq
pp

L

R

                                            (7) 

p , q – -
. 

 
[8]: 

,cos

,sin

2RiEI
dt
diLiEI                                               (8) 

 E  I – ,  – -
. 

-
-

. ,   -
-

 [8] ,  
 

kkk IIIP cos...cos 11100  ,                      (9) 
 k...,,, 10  kIII ...,,, 10  – ,  

k ; k...,,1  –  
 k . , -

-
 [2, 8, 9]. 

  S  
 -

 I [8] 
EIS ,      (10)  

 2
k

2
1

2
0 ...E , 2

k
2
1

2
0 ... IIII . 

 ( ) -
, -

, , , -
 



  . 13, . 4 146 

 [8]. 
2. . 

-
 

(5)-(7), ,  [2, 5, 6],  
, , -

 L  R -
 )(t  ( . 2).  

 
. 2. -

. 
 

: e(t) = 1000sin(314t) ; 
R = 1 ; L=3  (  
L=0). . -

,  
,  8 . 

.  
 Mathlab, -

 Simulink -
 SimPowerSystems.  

 (  0º) -
 8 

, -
 5%. 

,  
 (6)  (  1, .3) -

 (  2),  
 (  3)  (10) (  4), -

, -
.  0,03  

. 
 

, -
,  ( . 3),  

, ,  
1-  2-  ( . 4).  

 
1×105 ,  ( . 3)  2,5×105 , 

 40%. 
 



  . 13, . 4 147 

  
. 3. -

-
. 

. 4.  1- -
 2- -

. 
 

-
. ,  60º  

 ( . 5, )  1,25×105 , 
 ( . 5, )  

2×105 ,  62,5%.  
-

,  
 (  1 . 5, ). 

 

   
) ) ) 

. 5. -
 60º:  – ;  – ; 

 –  1-  2- . 
 

. -
 3 . , ,  

 8 -
 ( ,  60º, . 6).  

 
 ( . 6, )  

1,25×105 , -
 (  3, .6, )  1×105 ,  

 1×105  (  2, . 6, ). -
-

 25%. 
. 1  

 0º  60º  



  . 13, . 4 148 

. 
 

  
) ) ) 

. 6. -
 60º:  –  

 ( . 3); – :  ( -
 2),  (  3),  (  

4);  – . 
 

 1–  

 ( ) 
-
 

 

 
 ×105  

  
 

  
  0º 60º 0º 60º 

0 0 1,01 0,56 0,75 0,39 
0 1 -1,57 -0,998 -1,09 -0,634 
0 2 -0,68 -0,65 -0,3 -0,32 
1 2 -0,99 -1,14 -0,54 -0,57 
2 1 -0,99 -1,14 -0,97 -0,99 
3 1 -0,00054 -0,32 -0,25 -0,20 
4 1 -0,00002 -0,22 -0,23 -0,35 
5 1 -0,00063 -0,27 -0,23 -0,21 
6 1 -0,079 -0,00002 -0,1 -0,17 
7 1 -0,00069 -0,14 -0,14 -0,19 
8 1 -0,0507 -0,16 -0,11 -0,077 

  2,5 2  1 
. . 

 0 0 -1 - 1 

. . 
-

 
– – -2,7 -2,2 

 
. 1 -

-



  . 13, . 4 149 

.  
, -

, , ,  
. 

 « » [2],  
 
 

», -
, -

, .  
, . . -

. , . 
.  

 
 

, , ,  
. ,  

, -
, -

,  
. -

, , , -
,  

,  
 60%  

.  
-
 

, -
 25% -

, .  
 

 
1. .  / . , 

., .– .: , 1992. – 312 .  
2. .  

 / . , .  // -
. . « -

. »  
. – , 2012. – . 3/2012 (19). – .30-36. 

3. . ,  
 / . .– : , 2009. – .448-452. 

4. . -
 / .  – .: , 1978. – 320 . 



  . 13, . 4 150 

5. .  
 / .  // . – -

: ,2007. – 
 3. – .1. – .66-77. 

6. .  
: . . . 

. . : . 05.14.02 « -
» / . . – : 2009. – 20 . 

7. . , .1. ,  
,  / . . – .: , 1973. – 511 . 
8. . . -

. / . . ., ., 
. . .– .: . ., 1984. – 559 . 

9. .  / [ ., 
., ., .].– .: , 2003. – 443 . 

 
 

 
. 

 
 

-
, -

, , . -
, , -

-
, . ,  

-
,  60% 

, . 
 

ON THE POWER IN AN ELECTRICAL CIRCUIT WITH A VALVE 
 

I. Orlovskyi 
 

Summary 
The  comparison  of  methods  for  calculating  the  power  compo-

nents in electrical circuits consisting of a source of sinusoidal voltage, 
valve, active and active-inductive-load. Power components are calcu-
lated as the derivative of the energy, from the description of energy 
conversion processes were analyzed and were received by the terms of 
the product, the Fourier series of voltages and currents. It is shown 
that the instantaneous values of these terms, at work on a purely resis-
tive load are negative, reaching more than 60% of the average power 
of the source that has no physical match. 


