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(33) :
30.77V 

(32):

4.180 1000 0.77 3218,6 /   

(31):

3218 /K

(29):

( )
( ) ( ) C P C Ak P k T td

T t T t
dt C C

 
    (35)

:

( )C P C Ak P k T p
p

C C

 
  (36)

,

:

( )

( )

P C A

C

P k T p

C
W p

k

C

 




(37

0.00019
( )

0.0000038
W p 
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.

:

1

W p
W p

W p

 (38)

0.00019
( )

0.0001938
W p 



10.

2 –

MatlabR2013a, .

PIDTuning.

APPS - PIDTuning. Import

,

,

11.

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

x 10
4

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1
Step Response
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3 –

: 15.2225PK  -

,

0, 034401iK  - , .

2600 , 22,5 %,

 ( 30 %)

.
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4 –

- 1070 .

.

( ) ( ( ) ( ))C A P

d
C T t k T t T t P

dt
     

(29)

C - ;

45  - ;

Ck - ;

10  - ;

5000PP  - ;

,

:

( )

( )

P C A

C

P k T p

C
W p

k

C

 




(37)

0.0016
( )

0.0000038
W p 



.

:

1

W p
W p

W p

 (38)

0.0016
( )

0.001604
W p 



10.
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5 –

MatlabR2013a, .

PIDTuning.

APPS - PIDTuning. Import

,

,

11.
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6 –

: 9.2538PK  -

,

0,11715iK  - , .

483 , 21,6 %,

 ( 30 %)

.



83

7 –

- 199 .

, .

Simulink, 13.

8 – Simulink
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