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J Ω330 
J ΩK1  
J  ΩK2.2 



 ١١١ אא 

 אאFE  

 
 

- ١٠ - 

אאW
١K אאא١K 
٢K אאKאKא

אאK
٣K א3אRאא2אR א

אא؟٢אא؟ 
٤K 1Rאא4Rאא١אא

אK 
٥K 4אR ،3RאאKא

אא؟٤אא؟ 
٦K אאאאא1אRא

אKאא٢א؟א؟א
א؟


א


٢J

4R3R2R1RR 

V 

=TR
٣J

=
=

2R

2R

I
V


٤J

4R3R2R1RR 

V 

=TR
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٥J

4R3R2R1RR 

V 

=TR


W 








 


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٤ 

אאא 

אאW 
J אאאאK
J אאאK 


אאW

R1

IR

f = 0,1...5KHz

R2

2KΩ

4.7KΩ


F١ E


אאW

J  
J א 
J א 
J ΩK2 
J ΩK7.4 
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אאW
١K א١V12אאKK
٢K אאאאאא1Rא

אא،אאא
1אRK 

٣K א٢א2R.
א




Ky1 =…..                                Kx =…..                                     
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
Ky2 =…..                                Kx =…..                                     


W 









 


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٥ 

אאאאא 

אאW 
J אאאאK
J אאאאאאאאK 


אאW

VPP = 2V R

IRIC

f = 0,1...5KHz
C


F١ E


אאW

J א 
J א 
J אא 
J KΩ2 
J f0.1µ 
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אאW
٠١אאא١א2kΩאf0.1µ،

א PP2V אאאאאא
אאא١K

٠٢אאאאeffVאאאZ
אK

א


Ky1 =…..                                Kx =…..                                     
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
Ky2 =…..                                Kx =…..                                     

543215.01.0F (KHz ) 
Z ( Ω ) 

Veff ( v ) 


W 








 


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٦ 

אא 

אאW 
J אאK
J אאאאK 


אאW

220 Ω

12V AC
60 Hz

0 V

CH1

CH2

Vin Vout

F١E


אאW
٠١ אאא١K
٠٢ אא12Kא

Kאאאא
٠٣ אאאאK


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
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
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
אאZ
אאZ


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






 


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٧ 

א 

אאW 
J אK
J אאאאK 
J אאאK 


אאW

1K Ω

12V AC
60 Hz

0 V

CH2

CH1

Vin Vout

F١E




אאW
١K אאא١K 
٢K אאinVאoutVK 
٣K אאאKאאK 
٤K אK 
٥K אא٤W١א٢K 
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
Ky1 =…..                                Kx =…..                                     


Ky2 =…..                                Kx =…..                                     





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W 
 








 


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٨ 

אאא 

אאW 
J אאאאK
J אאאאאK 
J אאK 


אאW

+ 15V

0 V

BC107
B

C

E

Vout
G

1K Hz

47K Ω680K Ω

10K Ω100K Ω
Vin

+

-

10 µF

100 µF

47µF


F١E


אאW

٦K אא1 אKHzאinV
א20אmVPPK 

٧K אאאאKא
אK 

٨K אא VאאאאK 
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א


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
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W 
 








 


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٩ 

אא 

אאW 
J אאאאK
J אאאאאאK 

 


אאW

3.3K Ω

+ 15V

0 V

BC140
B

C

E

RC1K Ω

B1

VC


F١E



3.3K Ω

+ 15V

0 V

BC140
B

C

E

RC

VC

G
1K Ω


F٢E


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אאW
٩K אאא١K 

١٠K אאאVCא
B1KאK 

١١K אא،B1אK 
١٢K אאא٢،אאאא

1KHzאא٢VPPK 
١٣K אאאאאא

אVC،אאאאאK 


W 
 








 


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 ١٠ 

אא 

 
אאW 

١K אאאK 
٢K אאאK 
٣K אאאאK 


אאW 

 
+ 15V

 Vi

+

1K Ω

10K Ω

1K Ω

R1

R2

Vo

- 15V

0V

_

I2


F١E


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אא: 
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
אאW

+ 15V

 Vi +

330 Ω

1K Ω

330 Ω

R1

R2

Vo

- 15V

0V

_


F١E

 



 ١١١ אא 

 אאFE  

 
 

- ٣٣ - 

אאW
J 15V±
J א741 
J 2 330Ω 
J 1KΩ 
J 22KΩ 
J 2.2KΩ 
J 10KΩ 


אאW 
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i
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
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



 ١١١ אא 

 אאFE  

 
 

- ٣٤ - 


2.2kΩR1 =2.2kΩR1 =2.2kΩR1 =         

4−4−2−1−1−11220V1
422−2−1−12202V2

V3


W 
 








 





 ١١١ אא 

 אאFE  

 
 

- ٣٥ - 

١٢ 

אא 
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V1

+

R3
1K Ω

R4
10K Ω

470 Ω

R1

Rf

Vo

- 15V

0V

_

1K Ω

V2

330 Ω 1K Ω

R2


F١E
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555 אאא 

אאW 
J א555א K
J א555אאK 


אאW

Output fo

555

7

6

2

1

3

8 4

R1
3.3 kΩ

R2
15 kΩ

C
0.01 µF

R1
1 kΩ

1 µF
+ 5 V + 5 V

+ 5 V

T

t1


F١E





אאW
١K אאא١K 
٢K אא555F٣אEאאK 
٣K אאאאK
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א



٢Jא


Ky1 =…..                                Kx =…..                                     




٣JאKKKKKKKKKKKKKKKKKKKKKKKKKKZ








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

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אא 

 
אאW

אאאאאאK


אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١٠


אKKKKKKKK

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

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


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


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אאא
 

 
אאW

K


אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١٠


אKKKKKKKK

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١א٢٣٤



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

אא١٠٠א ٪


אא
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• אאK 
• אאא 
• אא 
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• אF٤٠E




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
אאWאאאאאאK


אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١٠


אKKKKKKKK

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١א٢٣٤




אא٨٠א ٪

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

אא
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
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
אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١٠


אKKKKKKKK

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١א٢٣٤



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
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
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אKKKKKKKK
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


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אאא
 אא

 
אאWאאאK


אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١٠


אKKKKKKKK

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١א٢٣٤




אא٨٠א ٪


אא١٠٠א ٪


אא
• אאאK 
• אאK 
• אאא 
• אא 
 Kאאאא •
• אאאאK 
• אF٤٠E




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אאא
אא 

אאWאאאאK


אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١٠


אKKKKKKKK

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١א٢٣٤




אאא٨٠ ٪


אא١٠٠א ٪


אא
• אאאK 
• אאK 
• אאא 
• אא 
• אאאאK 
• אאאאK 
• אF٤٠E




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אאא
אא 

אאWאאא


אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١٠


אKKKKKKKK

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١א٢٣٤




אא٨٠א ٪


אא١٠٠א ٪


אא
• אאאK 
• אאK 
• אאא 
• אא 
• אאאאK 
• אאאאK 
• אF٤٠E




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אאא
אאא 

 
אאWאא555 אאK


אאKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


אKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١٠


אKKKKKKKK

אKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK


١א٢٣٤




אא٨٠א ٪


אא١٠٠א ٪


אא
• אאאK 
• אאK 
• אאא 
• אא 
• אאאאK 
• אאאאK 
• אF٤٠E




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١K ?אאא? 

،


٢K ?א? 
א


٣K ?א? 


 

4. "Electric Circuits Fundamentals'' 
Thomas Floyd 
 

5. "Electronic Devices '' 
Thomas Floyd 



 

 











































אאאאאא

אאFאEא
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