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 

٤ J١K אאאא 
٤ J٢K אאא 
٤ J٣K א 
٤ J٤K אאאא 
٤ J٥K אאאא 
٤ J٦K אאאאא 
٤ J٧K אאאאאא 

 
 

אא 
אא 

אאא 
א 
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 
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٤ J١ אאאאClosed-loop Control 
אאאאאאK

אאאאאאK 
 

א  

4-1) Eא

א  

אאאא  

Actuating signal  

Input  signal
(command)  

Output signal
(controlled variable)  

k forward-path
System
components

feedback-path
System
components

⊗+  
-  

א
Controller 

E   M  

  

 
 

F1-4Eאאblock diagramא،
אאאאEאcontroller K 

אאאאאplantאאאא
אאKאFאEא

אאאאאאאK
אאאאאאא

Kאא
אoperational   amplifierאאא

K 

F1-4EאK 
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אא Mאא
FEאאאאאplant Kאא

אK 
אאאאאאאאאאא

אאאאאאאאK
אא،א

אאאאK 

 
٤ J٢ אאא 

،אאאאאאא
אאאאאא

אאאאאאאאא
אאאאאKאאSimulink

אאאאא
אK 

٤ J٣ א 
א 1-3،א

אr(t)b(t)r(t)אאb(t)אא 

אF2-4E 

H(s) 

C(s)R(s) E(s)

B(s)

G(s) 
r(t) 

b(t) 

c(t)e(t)



٢٠٧ א אאא 
 Jאאא J אאאאא
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אאאc(t)K 

)()()( tbtrte −= 
אאאFH(s)=1Eאא

א 
F1-4E                                 )()()( tctrte −= 

 
אאs 

 
F2-4E                              )()())( sCsRsE −= 

Wאאאאאאאא 
 

F3-4E                               )(1
)(

)(
)()(

sG
sG

sR
sCsT

+
== 

W 
 

F4-4E                                 )(
)(1

)()( sR
sG

sGsC
+

=  

 
C(s)א2-3 אW 

 

F5-4E                               )(
)(1

1)( sR
sG

sE
+

=  

 
אF3-4Eאאא

،אא:  
Gp(s)אאאאא 
Gc(s)אא 



٢٠٧ א אאא 
 Jאאא J אאאאא
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 

אאGc(s)FGp(s)אא
אאG(s)=Gc(s)⋅Gp(s) 

 
אאאW 

 

F6-4E                        )()(1
)()(

)(
)(

sGsG
sGsG

sR
sC

pc

pc

+
= 

 
אאאW 

 

F7-4E                         )(
)()(1

1)( sR
sGsG

sE
pc+

= 

 
٤ J٤ אאאא 

אאאאאW 
p(t)=Kpe(t) 

אא 
P(s)= KpE(s) 

 
 

C(s) R(s) E(s) 
Gp(s) 

r(t) c(t) 

אF3-4Eא 

Gc(s) 
P(s) 

p(t) e(t) 



٢٠٧ א אאא 
 Jאאא J אאאאא
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אאאW 

F8-4E                                              pc KsG =)(  
אאאאא
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