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While analysing circles with switching a transition is carried out from the model, described by the
differential equation with a broken right part to the model with an unbroken right part having an
impulse action at the fixed moments of time. In the environment of MathCad by means of such a
model a chart describing the behavior of the electric circle with switching has been built.
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τ1 > θ = const, τj+1 − τj > θ, j = 1, 2, ...
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��$�� !����� +42 � � $�5�$" 67��" !��� 66 " 8 6



��������		
 �����
��	�� ��� � ��
�����		
�� ��� ���

������ ���	
����

Ri(t) + L
di(t)

dt
= e(t), (1)

e(t) =

⎧⎪⎪⎨
⎪⎪⎩

E1 sin(ω1t+ ϕ1), τkm < t < τkm+1,
E2 sin(ω2t+ ϕ2), τkm+1 < t < τkm+2,

...
Em sin(ωmt+ ϕm), τkm+m−1 < t < τkm+m.

, k = 0, 1, ...
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i(0) = 0, i(τj + 0) = i(τj − 0), j = 1, 2, ...

� �
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 t ∈ [τ0, τ1]

i(t) =
E1

R2 + L2ω2
1

[
(Lω1 cosϕ1 −R sinϕ1) e

−R
L
t+

+(R sin(ω1t+ ϕ1)− ω1L cos(ω1t+ ϕ1))

]

� ��
 t ∈ [τ2, τ3]

i(t) =
E1

R2 + L2ω2
1

(Lω1 cosϕ1 −R sinϕ1) e
−R

L
t+

+

[
E1

R2 + L2ω2
1

(R sin(ω1τ1 + ϕ1)− ω1L cos(ω1τ1 + ϕ1))−

− E2

R2 + L2ω2
2

(R sin(ω2τ1 + ϕ2)− ω2L cos(ω2τ1 + ϕ2))

]
e−

R
L
(t−τ1)+

+

[
E1

R2 + L2ω2
1

(R sin(ω1τ2 + ϕ1)− ω1L cos(ω1τ2 + ϕ1))−

− E2

R2 + L2ω2
2

(R sin(ω2τ2 + ϕ2)− ω2L cos(ω2τ2 + ϕ2))

]
e−

R
L
(t−τ2)+

+
E1

R2 + L2ω2
1

(R sin(ω1t+ ϕ1)− ω1L cos(ω1t+ ϕ1)) .
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m = 2�

-�������  ������ ��!������
. � �
�	��� /012304� �
		"�� � �	���� i(t)
��
 ����
� ������	��� � t ∈ [0, 40]� 5����
����� ���!����	��� � �����	
 ����
τ1 = 10, τ1 = 20, τ1 = 30�
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n(t) = ni(t), t ∈ [kτi−1, kτi], i = 1, ...,m, k = 0, 1...,

ni(t) =
EiR

R2 + L2ω2
i

sin(ωit+ ϕi)− LEiωi

R2 + L2ω2
i

cos(ωit+ ϕi)

� ����
�� ������
i(t) = x(t) + n(t),
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Rx(t) + L
dx(t)

dt
= 0, t �= τj, j = 1, 2, ...

x(0) = −n1(0),

Δx|t=τj =

⎧⎪⎪⎨
⎪⎪⎩

n1(τj)− n2(τj), j = km+ 1,
n2(τj)− n3(τj), j = km+ 2,

...
nm(τj)− n1(τj), j = km+m.

, k = 0, 1, ...
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X(t) = Ce−
R
L
t, C = const,

��	�������" �� &������ #���$�� i(t) 
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