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אW 
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 אאאאא،
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אא،אא،אאא
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אאW 

אאאאאאא
אאאאאאאא،אאאK 
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١E אאאאאK 
٢E אאאאאאאא

אא 
٣E אאאאאאK 
٤E אאאאאK 
٥E אאאK 
٦E אאאאK 
٧E אאאאK 
٨E אאK 
٩E אאאאאK 

١٠E אאאאאK 
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 א אא 
אא 

KK
١٠١  ١  J٢   ٢ ٢   ١ 

١٠١  ٢  ٢      ٢  ٢  

١٠٦ ٣    ٢٦  ٤ ٤  

١١٣ ٤    ٤   ٤ ٤ 

١٠١ ٥ א   ٤  ٤  ٢ 

١١٥ ٦    ١٤ ٠ ٣ ٣ 

١٠٧ ٧אאא   ٢   ٢ ٢ 

א ٢٤ ٣ ١٩١٧٤ 
KWא،W،WL،W،KWא 

  
  


א


א




א
 

 א אא 
אא 

K  K 

١٤٥ ١ א J١٠٦ ١ ٢٦  ٤ ٤ 

١١٤ ٢  ١١٣١٤  ٣ ٣ 

١١٧  ٣  ١١٥ ١٤ ٠ ٣ ٣ 

١٠٨ ٤ אא א  ٣  ٢ ١ ٢ 

١٠٦ ٥ א J١٤  ٣ ٣  ١ 

١٧٩ ٦ א  ٨  ٨  ٤ 

א ١٤١٠٥٢٩ ١٩ 
  



א   א 
א                                                   אא 

 
 

- ٤  -  

  
 

א


א


א



 

 א אא 
אא 

KK
٢٤٤ ١ א J١٤٥ ٢٢٦  ٤ ٤ 

١٠٥ ٢ א١   ١ ١  א 

١٠٧ ٣ א J١٠٦ ٢   ١٤  ٣ ٣ 

١٠٣ ٤ א ١٠٦   ٤  ٤  ٢ 

١١٠ ٥ אאא١٦ ٢ ٣ ٤   א 

١٨٧ ٦ 
אא

אא 
١٧٩ ٨  ٨  ٤ 

א ١٨١١١٤٤٢٩ 
  
  
 


א

א
א

א





 

 א אא 
אא 

K  K 
١٠١ ١ אאא٢   ٢ ٢  א 
١٠٢ ٢  J١٠١ ٢ ٢   ٢ ٢ 
٢٠٥ ٣ אא ١٠٧ ٤  ٢ ٢ ٣ 
٢٠٦ ٤ אא ١٠٧ ٥  ٢ ٣ ٤ 
٢١٠ ٥ אא١١٠ א ٦ ١ ٢ ٣ ٤ 
٢١٥ ٦ א١١٠ א ٣    ٣ ٣ 

٢٨٥ ٧ 
אא

א 
١٨٧ ٦  ٦  ٣ 

א ٢٨ ١٥١٢١ ٢١ 
  



א   א 
א                                                   אא 

 
 

- ٥  -  

  
  
 


א




א


א
 

 א אא 
אא 

K  K 
٢٠٧ ١ אא ١٠٧٤  ٢ ٢ ٣ 
٢١٦ ٢ אא٢٠٦ א ٥   ٢ ٣ ٤ 
٢١٧ ٣ אא٢١٠ א٣   ٣ ٣ 
٢٦٠ ٤ אא ٢١٠٧  ٤ ٣ ٥ 

٢٨٧ ٥ 
אא

א 
٢١٠

٢٠٥٨  ٨  ٤ 

א ٢٧ ١٩١١١٦ 
 
  


א




א
א




 א אא 
אא 

K  K 

٢٩٩ ١א٤٢٠ ٤   אא 

אא 
אא 

K  K 
٦٨٥٦١٣١٣٧ ١٠٠

 

אאאF١٣٧G١٣HE٤٢٠E ٢٢٠١ 

 



א   א 
א                                                   אא 

 
 

- ٦  -  

 
 

א J١  K K K K K K K K K K K K K K K K K K K K K K K K K K K K ٨ 
א  K K K K K K K K K K K K K K K K K K K K K K K K K K K١٦ 

אא K K K K K K K K K K K K K K K K K K K K K K K K K K K K K٢١ 
א J٢ K K K K K K K K K K K K K K K K K K K K K K K K K K K K٢٧ 

 K K K K K K K K K K K K K K K K K K K K K K K K K K K٣١ 
אאא K K K K K K K K K K K K K K K K K K K K K K K K K K٣٧ 

אאא  K K K K K K K K K K K K K K K K K K K K K K K K K K K٤٤ 
אאא  K K K K K K K K K K K K K K K K K K K K٥٠ 

אא K K K K K K K K K K K K K K K K K K K K K K K K K K K K ٥٦ 
אא  K K K K K K K K K K K K K K K K K K K K K K K K K K K ٦٢ 

א K K K K K K K K K K K K K K K K K K K K K K K K K K K K ٦٨٦ 
אאא  K K K K K K K K K K K K K K K K K K K K٧٤ 

אאא  K K K K K K K K K K K K K K K K K K K K K K K K K ٧٨ 
אא  K K K K K K K K K K K K K K K K K K K K K K K K K K K K٨٤ 

אאא K K K K K K K K K K K K K K K K K K K K K K K K K K K٩٠ 
אא  K K K K K K K K K K K K K K K K K K K K K K K K K K K K٩٤ 

אא  K K K K K K K K K K K K K K K K K K K K K K K K K٩٨ 
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א א אא א 

١٠٦ א א J١ אא 

 אא 

אW 
אW 

• 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אאא

אאאאאאאאא
אאאאאאאא

א 

א٤ ٣ ٢ ١ א٥ 
אאא  ٣    

א
FLE

  ٣    
      

  ١    

אאאW 
אאאאאאא
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א  אאאא 
אאא 

WאאאאW 
אאW 

 אאא אאאא 

 אא אא 

 
א

 
אא
אK 

 אא אאK 

 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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
 

WאאאW 
אאW 

 אאא אאא 

 
א

א 
אא 

 
אאא

א 
אאאא 

 א א 
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 אא אא 
 אא אא 
 

אא 
 

 אא 
 אאא 

 
אאאא

 
אאא 

אאאW 
אאא  

אאא אאא 
  • אא(Electrostatics)                
  • א 
  • אאאK 
  • אאא 
  • אא(Electromagnetism)        
  • אאא 
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אאא 

אא א א 

אא 
אא 
אאא 

١ JאאFElectrostaticsE 
אאW 

• אא 
• א 
•  
• אאא 
• אא 
• אא 
• אא 
• אא 
• א 

אאW 
• אא 
• אא 
• אאאאא 
• אאא 
• אא 

٨ 

אא 
אא 
אאא 

٢ Jא 
• אאא 
• אא 
• א Jאא J 
• אאא 
• אאאאא 
• אאאא–אא

א 

٦ 
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אאא 

אא א א 

 אא
אא 
אאא 

٣ Jאאא 
אאW 

• אא 
• א 
• אאא 
• א Jא 
•  

אאאאאא
אאאאאW 

• אאא 
• אאא 
• אא 
• אאא 

אאאW 
• א– Jא 
• אא 
• אאאאאאאא 
•  

אW 
• אאא 
• אאא 
• אא 
• אאאא–

אא–אא 
W 

•  
•  
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אאא 

אא א א 

אא 
אא 
אאא 

אאאאW 
• 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 

٤ Jאאא 
אאאאאאW 
• אא 
• אא(Mesh Current Method) 
• א(Node Voltage Method) 
• אF(Superposition Theorem 

א 

٨ 

אא 
אא 
אאא 

٥ Jאא(Electromagnetism)     
• אאאא 
• אאא

FאאE 
• אאא 

• אא Jאא Jא
א 

• אאא
אאא 

• אאא 
• אאאאא
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 
 
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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 

٦ J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 
• א  
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 
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• Electrical Technology, Edward Hughes 
• Introductory Circuit Analysis, Robert L. Boylestad, 2000 
• Principles of Electric circuits, Thomas L. Floyd, 1999 
• Fundamentals of Electric Circuits, Charles K. Alexander, N. O. 

Sadiaka, 2000 
• Electric Circuits, Joseph Edminister, Mahmood Nahoi, 1997 
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 
 
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א א אא א 

١٧٩ א א אא 

 אא 

אW 
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،אאאא
אאאאאאאאK 

٥ ٢٣٤ ١ אא
אא٤  א    

א
FLE

  ٠    
  ٨   

  ٠    

אאאW 
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אאא 

אאאW 

אWאאאאW 
אאW 


אא
אאאאאא

١K אאא 

 
H1 

אאאאא
אFאאא،אא

א،אאE 

٢K אאאא
א 

 
H2 

אאאא
אאא

אאא 

٣K אאאאא
א 

H4, 
H6 

אא
אאאאא

א 
٤K אאא 



א   א 
א                                                   אא 

 
 
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 
אא

אאK 
٥K אאאאא 

H8 
א

אאא 
٦K אא 

WאאאW 
אאאW 


אאאאאא

אאא
א 

١K אאאא
אאא  


H1 

אא
אא 

٢K אא  

H2 
I1 

אאא
אאאאא

אאא 
٣K אאאאא 

H3 
H4 

אאאאאאא
אאא 

٤K אאא 

אאאW 
 אאאאW 

١K אאאFאאאאא،אא،א،אאKKKKאKE 
٢K אאאאאאאK 
٣K אאאאאאאאאK 
٤K אאאאK 
٥K אאאאאK  

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א

א 
אא H1  

• אאאאא 
אאא H2 



א   א 
א                                                   אא 

 
 
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אא،
אאא 

 

אא H2 
אא H1 

• אאאא
א 

אאא H2 
אא،

אאא 
 

אא H2  
א H3  

אאא H4 
אא H6 

  



א   א 
א                                                   אא 

 
 
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אאא 

אא א א 

אאא 
אא 

אא 
אאא 

١ Jאאאאאא 
• אאאאאאאFא Jא J

אKKKKKKאE 
• אאאאFאאא،א

אKKKאE 
• W   

١٦ 

אאא 
אא 

אא 
אאא  

٢ Jאאאאא 
• אאFאE 

 Jאא 
 Jאא 
 Jאאא 
 Jא 
• אא 
-   אא 

 JאאK 
 Jאאא 

- אא 
- אאא 
- אאK 
- אאאאK 
• אא 
- אא 
- אאא 
- אאא 
• אאא 
- א 
- א 

٤٨ 



א   א 
א                                                   אא 

 
 

- ١٨ -  

אאא 

אא א א 
- א 
- אאאא   

אאא 
אא 

אא 
אאא 

٣ Jאאאא  
• אאא 
• אאאאFאEא 
• אאFאE 
• אאא 
• אאאאא L1/L2/L3/N/PE 
• אאאא

אאאאאאאאא
אאאאאK 

١٦ 

אאא 
אא 

אא 
אאא 

٤ J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אא 
• אא 
• אא 
• אאאא 
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Top 2 and 4: Electric Power Engineering Proficiency Course, 
Gesellschaft Fur Technische Zusammenarbeit (GTZ) אא 

  



א   א 
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 
 
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א א אא א 

١٠٥ א אא אא 

  

אW 
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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אאא 

א٥ ٤ ٣ ٢ ١ א
אא١   א   

א
FLE

   ١   
      

      

אאאW 
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אא 
 



א   א 
א                                                   אא 

 
 
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אאא
א 

אאאא 
אאא 

WאאאאW 
אאW 

  
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 
  אאאאא 

  
WאאאW 

אאW 

 
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 אאא 
 אא

 
אאאא 

 
אא

א 
אאאא 

אאאW 
אאא 



א   א 
א                                                   אא 

 
 
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אאאא אאא 
  • אאאאאאא

אאא A • 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 

 
 
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אאא 

אא א א 

 
١K אאאאאאא 

אאאאא 
٢ 

אא 
אא 
אאא 

٢K 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א 
• אאאא 

٢ 

אא 
אא 
אאא 

٣K 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 
• א 
• אא 

٤ 



א   א 
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אאא 

אא א א 
אא 

• אא 
• אא 

אא 
אא 
אאא  

٤K אאאאאא 
אאאא 

•  
• א 
• ،אא 
• אא 

٢ 

אא 
אא 
אאא 

٥K 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אא 
אאא 
אא 

٢ 

א٦ אK אאאא  ١ 
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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אא  

  
  
  

• Electrical Safety Engineering, W. Fordham, Butterworth-
Heinemann, 1997 

• אא J Jאא 

• אאאאא–Kא–אאאא 

אא 
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א  אא א 

١٠٧ א א J٢ אא 

١٠٦Fא–١E אא 

אW 
אW 

• 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

אאאאאא 

א٥ ٤ ٣ ٢ ١ א
אא٣   א   

א
FLE

   ٣   
      

   ١   

אאאW 
 אאאאאאא

אאא 
 
 
 
 



א   א 
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 
 
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א אאאא 

אאא 

WאאאאW 
אאW 

 אאא אאאא 
 א–אא Jא אא–אא J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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 

WאאאW 
אאW 

  א 
   א 
 א אא 

אאאW 
אאא 

אאא אאא 
  • אאא 
  • אאאאא 

 



א   א 
א                                                   אא 

 
 
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אאא 

אא א א

אא 
אא 
אאא  

١ J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(Peak Factor and Form 

factor) 
• 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א 
• אאאא 
• אאא 
• אאאאRL, RC , RLC, 
• א 
• אאאא 

٣٠ 

 

• אאאאRL, RC , RLC, 
• א 
• אאאא 
• אאאאא 
• אאא 

 



א   א 
א                                                   אא 

 
 
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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אאא

FאE 
• א 
• אאאאא 

אא 
אא 
אאא 

٢ J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א(Two 

wattmeters Method of Measuring Power) 

٢٢ 

  
• Electrical Technology, Edward Hughas 
• Introductory Circuit Analysis, Robert L. Boylestad, 2000 
• Principles of Electric circuits, Thomas L. Floyd, 1999 
• Fundamentals of Electric Circuits, Charles K. Alexander, N. O. 

Sadiaka, 2000 
• Electric Circuits, Joseph Edminister, Mahmood Nahoi, 1997 

אא 
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א  אא א 

١٠٣ א  אא 

١٠٦Fא–١E אא 

אW 
אאאא
אאאאא

א
אאאK

אאא
אאK 

אאאאאאאאאאא
אאK 

א٥ ٤ ٣ ٢ ١ א
אא٢   א   

א
FLE

   ٠   
   ٤   

   ٠   

אאאW 
 אאאאאאאא

אאאאאאאא 
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א אאאא 

אאא 

WאאאאW 
אאW 

 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

אFאאE 

 
אאאאאא

א 
א

אFאאE 

 
אאא

 
אאאא
אאא 

 
אאא

אאא 
אאאא

אFאE 

 
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 

WאאאW 
אאW 

  א 
  א 
 
B2, B6, F9, 

C6 
אאא אאא 



א   א 
א                                                   אא 

 
 
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אאאW 
אאאאאאא

אK 
 אאא אאא

  • אאא 
  • אאאאא 
  • אאאא 
  • אאאאFאE 
  • אא 
  • אא 
   • אאאא 
  • אא 

 



א   א 
א                                                   אא 

 
 
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אאא 

אא  א א

אאא 
אא 

אאא
א 

א  

١–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אFאאE 

١٦ 

אאא 
אא 

אאא
א 

  א

٢ Jאאאאא 
• א 
• אאאאא  
• אאאאא 

٤ 

אאא 
אא 

אאא
א 

א  

٣ Jאאאא 
• אאאא 
• אאאא 
• אאאא 
• א 

٤ 

אאא 
אא 

אאא
א 

א  

٤ JאאאאFאE 
• 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 

٤ 



א   א 
א                                                   אא 

 
 
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אאא 

אא  א א

אאא 
אא 

אאא
א 

א  

٥ Jאא 
•  
• אאא 
•  
• אאא 

٤ 

אאא 
אא 

אאא
א 

א  

٦ Jאא 
• אFאאE 
• 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F––E 
• אאאאאא 

- אאאא
F––E 

- אאאא
F––E 

- אא 

٨ 

אאא 
אא 

אאא
א 

א  

٧ Jאאאא 
• אCTאאא 
• אPTאאא 
• אאאא 
• אאא 

٤ 



א   א 
א                                                   אא 

 
 

- ٣٤ -  

אאא 

אא  א א

אאא 
אא 

אאא
א 

א  

٨ Jאא 
• אFאאאE 

- אאאאאא 
- אאאאאא

 
- אאאאאא

 

٨ 

  
  

• Electrical Technology, Edward Hughas 
• Introductory Circuit Analysis, Robert L. Boylestad, 2000 
• Principles of Electric circuits, Thomas L. Floyd, 1999 
• Fundamentals of Electric Circuits, Charles K. Alexander, N. O. 

Sadiaka, 2000 
• Electric Circuits, Joseph Edminister, Mahmood Nahoi, 1997 

אא 
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א  אא א 

١١٠ א אאא אא 

  

אW 
אא

א 
• אא 
• אא 

אאאא
אאאKאא

אאאאאאא
אאK אאאאאאא 

א٥ ٤ ٣ ٢ ١ א
אא٤   א   

א
FLE

   ٣   
   ٢   

   ١   

אאאW 
אאאאאא

אאאאאאא
אאאאKK 
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א אאאא 
אאא 

WאאאאW 
אאW 

B1 
אא

אא 
• אאא

אK 

B5 אאא • אאאאא 

D2 
אאאא

אאא 
• אאאאא

א 

D3 אאאאא  • אאאאאאא 

D5, F5 
אאא 

א 
• אאא 

D2 
אא

אא
א 

• אא 

אאWא–א Jא
WאאאW 

Wאא 
 אא • אאא 

E1 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א 

 
 
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אאאW 
אאאאאאאאאאאאא

אאאאאK 

אאא אאFאאE 

  • אאא 

אא 
 אא

אא  

B, 
C, D

• אאא 

• אא 

• אאא 

• אאא 


א 

 •  

 
 

  



א   א 
א                                                   אא 

 
 
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אאא 

אא א א 

 
אא 

אא 
אאא  

١K אאא 
 JאאאWאא–

אא–אאאאK 
 Jאאאאא 
 Jאאאאאאאא 

 

٦ 

אא 
אא 
אאא 

٢K אאא 
 Jאא 

 Jאאאאא 
 Jאאאא 
 Jאאא 

 Jאא 
 Jאא  

 

٩ 

אא 
אא 
אאא  

٣K אא 
أ  Jאא 

 Jאאאאא 
 Jאאא 
 Jאאאא 

 Jאא 
 Jאא 
 Jא 
 Jאא 

 

١٠ 

אא  ٤K אאא  ١٨ 



א   א 
א                                                   אא 

 
 
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אאא 

אא א א 

אא 
אאא  

 أ J אאא 
 Jא 
 Jאאאאא 
 Jאאא 

 Jאאא 
 Jאאא 
 Jאאאאאאאא

א 
 Jאא 
ص Jאאא 
 Jאא 

אW 
 Jאאא 

 Jאאא 
 Jאא 

 

אא 
אא 

אאא 

٥K אאא 
 אא-ا

 Jאאאא 
–אאאאא

אאא 
 
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אאא 

אא א א 

אאא 
אא 

אאא
א 

א 

١K אאא 
• אאא 

١K אFאאאאאא
E 

٢K אאאא 
• אאFאE 

١K אFאאאאאא
E 

٢K אאאא 
• אאאא 

١. אאאא  

١٠ 

אאא 
אא 

אאא
א 

א 

٢K אא 
• א אאא אאא

אLאאLא 
• אאאאאא 
• אאאאא 
• אאא 

١٠ 

אאא 
אא 
אאא

א 
א 

٣K 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 
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• Electrical Technology , Edward Hughes,  

ISBN:0-07-02134-5 
• Electric Machines G. R. Slemon and A. Straughan, Eddison-Weslley, 

1980 
• Electrical Machines and Transformers-Principles and applications, 

P. F. Ryff, D. Platnick, and J. A. Karnas, Printice Hall 
• Electric Machinery, M. S. Sarma, West Publishing Company, 1994  
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א  א  אא  א 

١٠٨ א  אאא  אא 
  אא 

אW 
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א
א 

א٥ ٤ ٣ ٢ ١ א
אא٢  א    

א
FLE

  ١    
  ٢    

  ٠    

אאאW 
אאאאאאאא

אאאאאאK 

אאא  אאאא 
אאא 

WאאאאW 
אאW 

 אא  אאא 

H2 
אאא

 
אאא 

I2 – E1 אא  אא 

C2 אא אאאאא 



א   א 
א                                                   אא 

 
 

- ٤٣ -  

 
WאאאW 

אאW 

 
אאאא

 
אא 

I2 – E1 אא  אאא 

I2 – E1 
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אאא 

אאאW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  



 
C2 
 
E1 
 
 
H1 
 
I2 

• 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 

 
 
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 
אא 

אא א א 

 
אא 

 

١ Jאאא 
 Jאאאא 
 Jאאאאאא 
 Jאאאא 
 Jא 
 Jאא 
 Jאא 

٩ 

 
אא 

 

٢ Jאאאא 
אאאא 

אאא 
אאאאא 

אא 

٦ 

 
אא 

 

٣ Jאאאאא 
אK 

אאא 
 Kאאאאא

אאאאאא 

٦ 

 
אא 

 

٤ Jאאא
אא 

אאא 
אאא 
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G9 
אאא

אאא 
٦K אאא 

G10,11 
C5 

אאא
אא

א 

٧K אאא
א 

A1- 
A3 

B3,4 

אאא
אאאא
אא 

٨K אאאאאא
אאא

אאא 

A2 
A4 

אאאא
אאא

אאא 

٩K אאאאא
אא 

A5-9 
C4 

אאאFא،
אא،אא،א

،KKKKאK 

١٠K אאאאאא
אא 

G12,G7,C7 
א
אאאאאא 

١١K אאא 

 



א   א 
א                                                   אא 

 
 

- ٤٨ -  

 
WאאאW 

אאW 

G1,G2
C1,C2

אאאא
אK 

١K אא
אאאאאK 

E4,G4 
G5,G6

אאאא
אא 

٢K אאא
א 

G8,G9 אאאאאא  ٣K א 
 

A2,A5,
A6,,A7,
A8,A9 

אאאאא
אא 

٤K א
 

אאאW 
Wאאאא  

١K אאאFאאאאא،אא،א،אאKKKKאE 
٢K אאאאאאK 
٣K אאאאאאאK 
٤K אאאאK 
٥. אאאאאK  

אאא  אאאא 
א 

א 

  
G2 
G3 

• אאאא
א 

אא  G5  
• אאאא 
• אאאאא 

א،א G6,G7 
א،א G6,G7 

אאא  C3 
• אאאא 
• אא 

Fא،א
،אא،אאE  A4-A8 

אא  A2 
  



א   א 
א                                                   אא 

 
 
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אאא 

אא א א 
אאא 

אא 
אא 
אאא 

١K אאאאאא 
• אאאאאFא

א،אאא،א،אאKKKKאE 
٢٤ 

אאא 
אא 

אא 
אאא 

٢K אאאאא 
• אאאאFאE 

- אאאא 
- א 
- א 
- אאאא 
- אאא 
- אא 
- אא 
- אאFאE 
- אאא 
- אאאאאא 
- אא 
- אא 
- אאא 
• אאא F

אE 
- אאא 
- א 
- אא 
- א 
- אאאא 
- אאא 

٢٨ 
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א                                                   אא 

 
 

- ٥٠ -  

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  

אאא 
אא 

אא 
אאא 

٣K אאאאFא–E 
• אאאאא 
• אאא 
• אאFאLE 
• אא 
• אאאאFאא

אאאE 
• אאאאאאא 
• אאא 
• אא 
• אאא  

٢٠ 

אאא 
אא 

אא 
אאא 

٤K אאאא 
• אאא 
• אאא 
• אא 
• אאא 
• אFא،אE 
• אאFאEא 
• אאא 
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אאא 

אא א א 

אאא 
אא 

אא 
אאא 

٥K אא 
• אאאאאאאא 
• אאאא 
• אאאאא 
• אאאFI 
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Top 2 and 4: Electric Power Engineering Proficiency Course, 
Gesellschaft Fur Technische Zusammenarbeit (GTZ) אא 
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א א אא א 

٢١٠ א אא אא 

١١٠FאאאE  

אW 
 

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٥ ٤ ٣ ٢ ١ א
אא٤    א 

א
FLE

    ٣ 
    ٢ 

    ١ 

אאאW 
אאאאאאאאא

אKאאאאאא
K 



א   א 
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 
 

- ٥٣ -  

 

אאא
א 

אאאא 
אאא 

WאאאאW 
אאW 

B1 
אא

אא 
• אאאאK 

B5 אאאא • אאאאא 

D2 
אאאא

אאא 
• אאאאאא 

D3 
אאאאא

א 
• אאאאאאא 

F5 
אאא

אאא 
אאאא • 

F6 
אאא
אא

א 
• אא 

F7 
אאא

אא
אאא 

• אאאאאא

אאWא Jא J 



א   א 
א                                                   אא 

 
 
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WאאאW 
אאW 

E1 
אא

 
• אאא 

E1 אאאא • אאא 

 אאאאא • אאאא 

 אא • א 

F6 
אאאא

א 
• אא 

  • אאא 

אאאW 
אאאאאאאאאאאאא

אאאאאK 

אאאא  אאאא 
אא 
אא 
אא 

B, C, 
D • 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 

B, C, 
D • אאא 

א  •  
 



א   א 
א                                                   אא 

 
 
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אאא 

אא א א 

אא 
אא 
אאא 

١K אאא
• אאאK 
• 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

٢٤ 

אא 
אא 
אאא 

٢K אאאא
• אאא JאאאFאא JE 
• 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

٢٠ 

אא 
אא 
אאא  

٣K אאא
• אאא 
• א 
• אאאאאא

א  

٨  
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אאא 

אא א א 

אאא 
אא 

אאאא 
א 

١K אאא 
• אאאא 

אא 
אא(Blocked rotor test) 

K אא 
  אא  FאLא ،אL

א،אLאE 
K א 

אאא 
אאL 

אאאאאא 
K אא 

אא 
אאאאאא 

١٦ 

٢K  Jאאאא 
• אאFאאאE 
• אא 
• אאא 

٤ 

٣K אאאא  ٤ 

٤K [VY אא  ٢ 
  

• Electrical Technology , Edward Hughes,  
ISBN:0-07-02134-5 

• Electric Machines G. R. Slemon and A. Straughan, Eddison-Weslley, 
1980 

• Electrical Machines and Transformers-Principles and applications, P. 
F. Ryff, D. Platnick, and J. A. Karnas, Printice Hall 

• Electric Machinery, M. S. Sarma, West Publishing Company, 1994 

אא 
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 א א אא א

 ٢٠٥ א אא אא

 ١٠٧Fא–٢E 

אW 
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٥ ٤ ٢٣ ١ א
אא٣    א 

א
FLE

    ٢ 
    ٢ 

    ٠ 

 Wאאא
אאאאאא 

 אאא
אאאא אאא WאאאאW 

אאW 
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אא
א 

אאא
אאא 

 

אאאא 
א 

אאאא
אא 

 
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WאאאW 

אאW 
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W 
אאאאאאאאאאאא

אאאאK 

 אאאE אאFאא

١ J אא 
٢ J אאא 
٣ J אאא 
٤ J אא 
٥ J אאא 
٦ J  
٧ Jאאאא 

E1 
I2 
E3 
B1 

אאא 
אא 

א
אא 

אא 

 



א   א 
א                                                   אא 

 
 
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אאא 
א א אא 

٢ 
١ Jאא
• א 
• אא 

א 
אא  

٤ 

٢-אאא  
• אאא

AND,OR,NOT,NAND,NOR,NOTNOT,XOR,XNOR 
• אאאאאא 
• אאאאאאא  

א 
אא  

٤ 

٣ Jאאא  
• אאא 
• אאאאאא 
• אאאאאאא  

א 
אא  

٤ 

٤- אאא 
• אא 
• אא 
• אאא 

א 
אא  

٤ 
٥ Jאאא  
• אא Jאאא Jאא Jא J

אאא 

א 
אא  

٤ 

٦-   
• א 
• אאא 
• אאאא 
• אאL  

א 
אא  

٤ 

٧ Jאאאא 
• אאאאא 
• אא 
• א 

א 
אא  

  



א   א 
א                                                   אא 

 
 
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  
אאא 

א א אא 

٤ 
אא

א 

אא 

אא 

٢ אא 

٤ 
אLא

אא 

٢ אאאFאE 

٢ 
אאאאאאאא

 אא

٢ אאא 

٢ אא 

٢ א 

٢ אא 

٢ אא 

٢ אאאאא 

 
 

• Programmable Logic Controllers, J. W. Wabb and R. A. Reis, 1994 
• Programmable Logic Controllers, C. Simpson, 1993 
• Programmable Logic Controller and their Engineering Applications, 

A. Crispin, 1990 
• The PLC workbook, Clement Jewery, 1993 

• –א 

אא 

 



א   א 
א                                                   אא 

 
 
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א   אא א 

٢٠٦ א א אא 

١٠٧Fא–٢E אא 

אW 
אאאאא

אא
אאאאאא

 AC DC אא
אK 

אאאאאאאאאא
אאאאאאאאא

K 

א٥ ٤ ٣ ٢ ١ א
אא٤    א  

א
FLE

    ٣  
    ٢  

    ٠  

אאאW 
אאאאאאאא

אאאאאאאאאא
אאאK 
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אאא אאאא 
אאא 

WאאאאW 
אאW 

F3 אאאא • א(Exciter) 
 אאאא • א 

E1 
אאאא

אאא 
• אאא 

H1 
אאאא

אא 
• אא 

I2 אאא • אאא 

WאאאW 
אאW 

  • 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אאאאא

אאאאאK 

אאאא אאFאאE 
  • אאאאא 
   • אאאא
   • אאאא 
   • אאא 
   • אאא 
   • אאא  
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אאא 

אא א א 

אא 
אא 
אאא  

١K אאאאא 
• PN 
• אאאא 
• אא 
• אאאFאGTOKאE 
• א 
• אאאIGBT 
• אא  

٩ 

אא 
אא 
אאא  

٢K אאאא 
• אאא 
• אאאK 
• אאא 
•  

٦ 

אא 
אא 
אאא  

٣K אאאא 
• אאא 
• אאאאא 
• אאא 
• אאאK 
•   

٩ 

אא 
אא 
אאא 

٤K אאא 
• אא 
• אאאאאא  

٥ 

אא 
אא 
אאא  

٥K אאא 
• אאאאא 
• אאאאא 
•   

٥ 



א   א 
א                                                   אא 

 
 
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אאא 

אא א א 

אא 
אא 
אאא  

٦K אאא 
• א 
• אאאא 
• אאאא 
•   

٥ 

  

אאא 

אא א א 

אאא 
אא 

אאאא 
א 

١K אאאאא 
• אאאאא

אאK 
• אאאא 
• אא  

٦ 

٢K אאאא 
• אאא 
• אאא 
• אאא  

٦ 

• אאאא 
 אא •
• אאא 
• אאאאא 
• אאאK 

١٠ 

٣K אאא 
• אאאאא  ٤ 

 



א   א 
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 
 
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• An Introduction to Power Electronics, B. M. Bird, K. G. King, D. 

A. G. Pedder,  John Wiley & sons, 1993 
• Modern Power Electronics, B. K. Rose, IEEE Press Publication , 

1992 
• Power Electronics: Circuits, Devices and applications, M. H. 

Rashid, Prentice Hall, 1994 
ISBN:81-203-0869-7 

• Power Electronic: Converters, Applications, and Design Ned 
Mohan, T. M. undeland, W. T. Robbins, Jon Wiley & sons, 1994 

 

אא 



א   א 
א                                                   אא 

 
 
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א א אא א 

٢٨٥ א אאא אא 

١٨٧FאאאאאE אא 

אW 
אאא

אאאא
אאאא،

אאאאא
אאאאאאK 

א٥ ٤ ٣ ٢ ١ א
אא٣    א  

א
FLE

    ٠  
    ٦  

    ٠  

אאאW 
אאאאאאאאאאאא

אאאאאאK 

א אאאא 
אאא 

אWאאאאW 
אא 

G1 
C1 

אא
אאא

א 
١K אאא 

G2 
C3 

אאאא
אאאאא 

٢K אאאאא
 

E4 
G4, 
G5 

אאאאאא
אא

אאאא
אא 

٣K אא 

G6 
G7 

א
אאאא

אא 
٤K אאאאא



א   א 
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 
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G8 
אאאאא

אא
אאא 

٥K אא 

G10,11 
C5 

אאא
אאאא 

٦K אאא 

G10 
C5 

אאאא
אא 

٧K אאא
א 

A1 
אאא

אאאאא
א 

٨K אאאאאא
אאא

אאא 

A2 
אאאא

אאא
אא 

٩K אאאא
אאא 

A4,A5,A6,
A7,A8,A9 

אאאFא،
אא،אא،א

KKKKאK 

١٠K אאאא
אא 

B8,C7 
,G12 

א
אאאאא

א 
١١K אאאאא 

WאאאW 
אאא 

G1,G2 
C1,C2 

א
אאאאK 

١K אאאא
אא 

E4 
G5,G6 

אאאא
א 

٢K אאאא 

,G8,G11 
A2 

אאאא
א 

٣K א 

A2 
,A4 

אאאאא
אא 

٤K א 
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אאאW 
 אאאאW 

١K אאאFאאאאא،אא،א،אאKKKKאE 
٢K אאאאאאK 
٣K אאאאאאאK 
٤K אאאאא K 
٥. אאאאאK  

אאא אאאא 
אאאG
א 

G1-
G11 • אאאא 

אאאA 
א 

A1-
A9 • אאאא

א א B3 
א B4 



א   א 
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אאא 

אא א א 

אאא 
אא 

אא 
אאא 

١K 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 

• Wאאא
אFE 

• Wאא
∆⁄YYF4.2E 

• WאאYLY
F4.6E 

٥٤ 

אאא 
אא 

אא 
אאא 

٢K 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 

٢٤ 

  
  

Top 2 and 4: Electric Power Engineering Proficiency Course, 
Gesellschaft Fur Technische Zusammenarbeit (GTZ) אא 
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 
 
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א א אא א 

٢١٦ א אאא אא 

٢٠٦FאE  

אW 
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אK 

א٥ ٤ ٣ ٢ ١ א
אא٤     א

א
FLE

    ٣ 
    ٢ 

    ٠ 

אאאW 
 אאאאאאאא

אאאאאאא
אK 
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 
 
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א אאאא 
אאא 

WאאאאW 

 
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 

D2 
אא

אא
א 

• אא 

D2 
אא
אא

א 
• אא 

 
אא

אאא 
אאא •

אאא 
אאאW 

 
אא

 
• אאא 

E1 
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 
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 
 
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אאאW 

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 

D2 • אאאאאא 

 
אא 

C2 • 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 

  
  
  

• Power Electronics: Circuits, Devices and applications, M. H. 
Rashid, Prentice Hall, 1994
ISBN:81-203-0869-7 

• Power Electronics and Motor Control, W. Shepherd, L. M. 
Hulley, and D. T. W. Liang,  Cambridge, 1995 

• Electric Motor and Drives: Fundamentals, Types and 
Applications, Austin Hughes, Heinemann  Newnes, 1990 

 

 אא
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 
 
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אאא 
אא א א

אא 
אא 
אאא  

١K אאאאאא 
• אאאא 
• אאאא 
• אאא 
• אאא 

٢ 

٢K אאאאא 
• אאאK 
• אאK 
• אא 
• אא 

٢ 

٣K אאאאאאא 
• אא 
• אא 
• אא 
• אא 
• אא  

٩ 

٤K אאאאאא 
• אאאאK 
• אאאאK 

٩ 

٥K אאאא
• אאאאאא 
• אאאאאאK 
• אאאאא 

(Slip Power Recovery) 
• 

٩  

 التحكم في المحركات التزامنية ثلاثية الأوجه .٦
• אא 
• אאאא 

٨  

  



א   א 
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 
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אאא 

אאא א א

אאא 
אא 

אאאא 
א 

١K אאאאאאא 
• אא 
• אא 
• אא(Dual 

converter) 
• אא 
• אא
• אא  

١٢ 

٢K אאאאאא 
• אאאאK 
• אאאאK  

٦ 

٣K אאאא 
• אאאאאא 
• אאאאאא 
• אאאאא(Slip 

power recovery)

٨ 
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א  א אא א 

٢٠٧ א אא אא 

١٠٧Fא–٢E אא 

אW 
אאא

אאא
אאאא
אאאאא

אKאאא
אאאא

אא 

א٥ ٤ ٣ ٢ ١ א
אא٣     א

א
FLE

    ٢ 
    ٢ 

    ٠ 

אאאW 
אאאאאאאא

אאאאאאאא
אK 

א אאאא 
אאא 

WאאאאW 
אאW 

 

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 

אאאאאא אאאאאא 

אאאW 
אאW 

 אאאא אאאא 

F5 א אא 
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א                                                   אא 

 
 

- ٧٦ -  

F6 א א 
 אאא א 
  אאא 

אאאW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 
• אאאאא 
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אאא 

אא א א

אא 
אא 

אאא 

١K אא 
• אא 
• אאאא 
• אאאאא 
• אאאאFאאא–

אE 
• אאאאאאאא

 
• אא 

٨ 

אא 
אא 
אאא  

٢K אאא 
• אאאאאא 
• אאK 
• א(servomechanism) 
• אאאא 
• אא 

١K א 
٢K אא 

• אא 
• א 
• אאא 

١K א–אא–א–א 
٢K אLאאLאLאLא 

١٠ 

אא 
אא 
אאא 

٣K אאאאא 
• אאאא 
• אאאא

אאאאאאא 

٨ 

  



א   א 
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אאא 

אא א א

אאא 
אא 

אאא
א 

א  

١K אאאא  ٢ 

٢K אאאאאאאFE 
• אאאא 
• אאא 
• אאאא 

٨ 

٣K אאאאאאאFE 
• אאאאאא 
١K אאאאא 
٢K אאאאא 
• אאאאאא 

١K אאאאא
٢K אאאאא 
٣K אאאאא 
• אאאאא 

١K אאאאא
٢K אאאאא 

١٦ 

  
• Modern Control Engineering, K. Ogatta, Prentice Hall, 1994 
• Modern Control System, R. C. Dorf, Eddison Wesley, 1990 
• Control System Design, C. T. Chen, Saunders College 

Publishing, 1993 
• Feedback Control System, John Van De Vegta, Prentice Hall, 

1990 
• Automatic Control Systems, B. Kuo, Prentice Hall 
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א  אא  

٢١٧ א אאא אא 

٢١٠FאאE  

אW 
אאא

אאK 
• 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אאאאא

אKא 

א٥ ٤ ٣ ٢ ١ א
א٣     א

א
FLE

    ٣ 
    ٠ 

    ٠ 

אאאW 
 אאאאאאאאאא

אאK 



א   א 
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א אאאא 

אאא 

WאאאאW 
אאW 

B1 
אא

אא 
• אאאאK 

B5 אאאא • אאאאא 

D5 א  • אא 

D2 אאאאאא
• אאאאאא

א 
אאWא–א 

WאאאW 
אאW 

E1 אאאא • אאא 


אא

א 
• א 

 אאא • אאא  

אאאW 
אאא  

אאא  אאא 

אא 
אא 
אא  

B, 
C, D

• אאא 
• אFStepper MotorsE 
• אא 
• א(Two Phase Servo-Motors) 
• אאאא 
• אאאא 
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אאא 

אא א א 

אא 
אא 
אאא  

١K אאאW 
• אאאK 
• אאאאW 
١K אאא 
٢K אא 
٣K אאאא 
٤K אא 
٥K אאא 
• אאאאא 
• אאא 
• אאא 
• אא 

٩ 

אא 
אא 

אאא  

٢K אW 
• אא 
• אאאאK 
• א 
• אאאאאאאא 

٨ 

אא 
אא 
אאא  

٣K אאW 
• אאא 

١K אאא 
٢K אאא 
٣. אאאא  

• אאאא 
• אאאאא

 
• אא 

٦ 
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אאא 

אא א א 

אא 
אא 
אאא  

٤K אW 
• אאא 
• אאא 
• אאאאא 
• אאא  

٦ 

אא 
אא 
אאא 

٥K אאאאW 
• אאאאאא 
• אאאאא  

٤ 

אא 
אא 
אאא  

٦K אאאאW 
•   א   אא א א  

אאאא 
٦ 

  
  

• Principles of Electric Machines and Power Electronics, P. C. 
Sen, Jon Wiley & sons, Inc, 1997 

• Electric Machinery, M. S. Sarma, West Publishing Company, 
1994 

• Electric Machines: Steady State Theory and Dynamic 
Performance, A. E. Fitzgeralad, Mc. Graw-Hill, 1992 

אא 
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א  א אא א 

٢١٥ א אא אא 

١١٠FאאאE  

 Wא
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٥ ٤ ٣ ٢ ١ א
אא٣    א 

א
FLE

    ٣ 
     

     

אאאW 
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 

WאאאאW 
אאW 

 
אאאא

אאא 
אאא 

 
אאא

א 
אאF

E 

 
א

אא 
אא

א 

 
אא

א 
אא

א 

 אא 
אאאא

 



א   א 
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 
אא

א 
א

א 

 
אאאאא

 
א אאא

אא 

Wאאא 
אאW 

 
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
אאא 

אאאW 
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   א 
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 
 
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אאא 

אא א א

אא 
אא 
אאא  

١K אא 
• אא Jאא 
• אאאאאא 
• אאאאאא  

٤ 

אא 
אא 
אאא  

٢K אא 
• אא 
• אFE 
• אא 
• אא 
• א 
• אאא 
• א  

٦ 

אא 
אא 
אאא 

٣K אאאאא 
• אאאא 
• אFאאE 
• אאא 
• אאא

אא  

٦ 

אא 
אא 
אאא 

٤K אאא 
• אאא 
• אא 
• אא 
• אאאאא

٦ 

אא 
אא 
אאא  

٥K אא 
• אאא 
• אאא 
• אאא 

٦ 



א   א 
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 
 
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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 

٦K אא 
• אא 
• אא 
• אא 
• אאאאא

א 

٦ 

אא 
אא 
אאא 

٧K אאא 
• אאאאאאא

K 
٥ 

 
 

• אאאאK K–
א–KKK 

• אאאKKאאK
א–K 

 
• Electric Motors and Drives Fundamentals, A. Hughes, 

Heinemann Newnes, 1990. 
• Electric Drives: Concepts and Applications, V. 

Subrahmanyam, McGraw-Hill, 1990. 
Utilization of Electric Power & Electric Traction, , G. C. 
Garg, KHANNA PUBLISHERS DELHI,  1988. 
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א א אא א 

٢٦٠ א אא אא 

٢١١FאאE אא 

אW 

אאW 
١K אא 
٢K אא 

אאא
אאאא

אאאאKא
אK 

אאאאאא،א
אאאאאK  

אאאאאאא
אאאאאאK 

א٥ ٤ ٣ ٢ ١ א
אא٥     א

א
FLE

    ٣ 
    ٤ 

    ٠ 

אאאW 
אאאאאא

אאאאאאאאא
אאאאאאאK 
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א אאאא 

אאא 

WאאאאW 
אאW 

  א 
אא

אא 
F9, F4  אא  אא
F5, F6 א Jא  א 

  אא  א 

  אא 
א

אא 
 א  א 
 א  א 
 א  אא 

אאאW 
אאW 

 
אא

א 
אאא

א 
F8 א  אאא 

 אאא  אאא 

B7  אאא 
אאא

א 
אאאW 

אאאאאאאאאאאאא
אאאאאK 
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אאא  אאאא 
   •  אא 
    • אאאא 
   • אא 
   • אא 
   • אאא 
   • א 
   • א 
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אאא 

אא א א 

אא 
אא 
אאא 

١K אא 
• אא 
• אא–א 

אאLאאLא 
• אאאא 
אאא • 

٦ 

אא 
אא 
אאא  

٢K אאאא 
• אא 
• א  

 Jאאאא 
)אאאאאE 
• אאאא 

٦ 

אא 
אא 
אאא 

٣K אא 
• אאא 
• אאאFאא Jאא–אE 
• אאא 

٣ 

אא 
אא 

אאא 

٤K אא 
•  א אF א J א  J א אא–

אE 
• אFא––

–א–E 
• אאאאאFאא–אא–

א–א–אE 
• אאFא–אא–א–אE 
•  א  א אF א– א א –

אאא JאאE 

١٢ 



א   א 
א                                                   אא 

 
 
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אאא 

אא א א 

אא 
אא 
אאא 

٥K אאא 
• אא 
• אאא 
• אאאא 
• אאאא 
• אאא 
• אא 

٤ 

אא 
אא 
אאא 

٦K א 
• אאFאE 
• אא 
• אא 
• אא 

٤ 

אא 
אא 
אאא 

٧K א 
• אאאאK 
• אאאאאאK 
• אאאא 
• אאא 
• אא 
• אא 
• אא 

٦ 

 



א   א 
א                                                   אא 

 
 
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אאא 

 א א אא

אא 
א 

١K אאFאאE 
•   א א א א  א

א א   א  א א
אאא 

٤ 

אאא 
אא 

אאא 
א 

א  

٢K אאאאא 
• א 
• א 
• אF––E 
• אאאא 
• אאא 

٢٠ 

٣K א 
• אאאא 

١٠ 

٤K א 
• אא 
• אאא 
• אא 
• אא 
• אא 

١٦ 

 
• Electrical Machines Devices and Power Systems, 3rd edition 

Prentice Hall, 1997 
• Electrical Power Systems, J. M. Harison, Prentice Hall, 1996 
• Application Guide For Industrial Generator Protection, GEC 

Company, 1995 
• Transformer Protection Application Guide, Basler Electric 

Company, 1996 
• Applicaton Guide Lines For protection of Industrial Three 

Phase Motor, GEC Company, 1995 

אא 



א   א 
א                                                   אא 

 
 
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א א אא א 

٢٨٧ א אאא  אא 

٢١٠FאאEH٢٠٥FאאE אא 

אW 
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אאאאאאK

אאאאאאא
אאאאאא PLCKKKKF(Easy, logo, S-7K 

א٥ ٤ ٣ ٢ ١ א
אא٤     א

א
FLE

    ٠ 
    ٨ 

    ٠ 

אאאW 
אאאאאאאאאאאא

אאאאאאאאאK 
 



א   א 
א                                                   אא 

 
 

- ٩٤ -  

  

א אאאא 
אאא 

אWאאאאW 
אאאW 

H1 
 אאאאאאא

١K א
א 

H2 
אאא

א 
٢K אא 

H3 
אFא،אא،

א،אPLC،אKKKKאE
٣K אא

אא 

H4 
אאאא

א 
٤K אאא

א 

H6 
אאאא

א 
٥K אאאא 

H7,I3 
אאא

אאאאC.W  or  
C.C.W 

٦K אאאאא 

E2 
אאא،

א 
٧K אא 

C4 
אאאאא

אא 
٨K אאא 

 
H8 אאא  ٩K אאאא 

WאאאW 
אאאW 

E1,E2,E3,
C4 

אאאאא
אאא

 

١K אא
אאא

אאאא 

I1,I2,I3,I4 
,B5 

א
א

א 

٢K אאאאא
א 



א   א 
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 
 
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אאאW 

 אאאאW 
١K אאאFאאאאא،אא،א،אאKKKKאE 
٢K אאאא 
٣K אאאאאאאK 
٤. אאאאאK  

אאא  אאאא 
א  H3 • אאאא 

אאא  H4 
• אאאאא 
אאאאא •

א 

אא  H5 
אא  H6 

א  I3 
אאא  E1 

• אאאאא
אא 

א  E2 
אאא  E3  

אאא  H4 
• אאאא 
• אאאאא

א 

אא  H5 
אא  H6 

א  I3 
  



א   א 
א                                                   אא 

 
 

- ٩٦ -  

  

אאא 

אא א א 

 אאא
אא 

אא 
אאא 

١K אאאא 
• אאא 

- אאאאאFא
א،אאא،א،KKKKKKKKאE 

- אא 
- אאאא 
- אאאאא 
- אאאא 
- Wאאא

א  

٢٠ 

אאא 
אא 
אא 
אאא 

٢K אאאאא 
• אאאא 

- Wאאא 
- Wאא

FE 
- Wאא

FE 
- Wאאא

אFE  

١٢ 

אאא 
אא 

אא 
אאא 

٣K אאאאאא 
• אא 

- WאאL 
- WאאאFא∆LYE 
- WאאאFא

אF∆LYYEאאאK 
- WFYLYEאאא

FאE  

٢٤ 



א   א 
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 
 

- ٩٧ -  

אאא 

אא א א 

אאא 
אא 

אא 
אאא 

٤K 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א  

١٦ 

אאא 
אא 

אא 
אאא 

٥K 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 
 Jאאא 

אאא 
אא 

אא 
אאא 

٦K אאאאאאא
PLC 

• אאאPLC 
- א 
- א 
- א 
• אאאא 

- Wאא
FE 

- Wאא
FE 

- Wאאא
אFE 

٣٢ 

אאא 
אא 

אא 

٧K אאאאאאא
אPLC 

• אא 



א   א 
א                                                   אא 

 
 

- ٩٨ -  

אאא 

אא א א 
אאא  - WאאאFא∆LYE 

• אאא 
- WאF∆LYYEא

אK 
- WאF∆LYYEאא

אK 
- WFYLYEאאK  

  
  

Top 2 and 4: Electric Power Engineering Proficiency Course, 
Gesellschaft Fur Technische Zusammenarbeit (GTZ
Programmable logic  controllers, Frank  D.Ptruszella, Mc  Graw 
Hill 
The  PLC  Workbook, Clement  Jewery,  1993
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