
   
 
_________________________________________________________________________________ 

0 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 

 

 بــهـــثُ عخـــــبيـــــــــــــــج

 هبــــــــــخ ثجُــــــــــانهُذس هُخــــــك

     

 



   
 
_________________________________________________________________________________ 

1 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 

 

 

 

 

 

 

 

 ثُهب جبيعخ - انهُذسخ ثجُهب كهُخ

 انًعتًذح انسبعبد انجكبنىرَىس ثُظبو نجزايج انًىحذح انلائحخ

 

 

 

 

 

 

 

 



   
 
_________________________________________________________________________________ 

2 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 

 

 

 

 

 

 

 



   
 
_________________________________________________________________________________ 

I 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

رلم 
 الصفحة

 المحتوى

 أولا: ممدمة 1

 إٌة والرسالة وأوجه التمٌزالر 1

 الرإٌة 1

 الرسالة 1

 أوجه التمٌز فً هذه الخطة 2

 تطور إنشاء الكلٌة وألسامها العلمٌة 2

 النظرة المستمبلٌة 3

 الأهداف الأستراتٌجٌة للكلٌة 3

 ثانٌا: الأحكام العامة و الإنتمالٌة و مواد اللائحة 4

 ( أحكام عامة1مادة ) 4

 ام إنتمالٌة( أحك2مادة ) 4

 (  منح الدرجات العلمٌة3مادة ) 5

 ( الألسام العلمٌة4مادة) 6

 ثالثا: لائحة الدراسة بنظام الساعات المعتمدة 8

 ( نظام الدراسة بالبرامج الأكادٌمٌة5مادة) 8

 (2222( معٌار الساعة المعتمدة طبما  للإطار المرجعى )6مادة ) 8

 ( رئٌس المسم العلم7ًمادة) 8

 ( منسك البرنامج8مادة ) 9

 (  لجنة شئون التعلٌم والطلاب9مادة  ) 12

 ( المنسك العام للتحول الرلمى بالبرامج12مادة ) 11

 ( مجلس إدارة البرامج11مادة ) 11

 ( إجراءات إضافة / تجمٌد البرامج12مادة ) 12

 ( شروط المٌد ومتطلبات الإلتحاق13مادة ) 12

 ( Inter-Disciplinary) Programsالدراسٌة للبرامج متعددة التخصصات الرسوم  (14مادة ) 14

 ( لواعد  التحوٌل )تغٌٌر البرنامج الدراسى ( وإعادة المٌد داخل الجامعة15مادة ) 15

 ( لواعد التحوٌل من الجامعات الأخرى16مادة ) 15

 ( الدراسة فى جامعات اخرى17مادة ) 16

 ل على الدرجة( متطلبات الحصو18مادة ) 16

 ( مدة الدراسة19مادة ) 17

 ( مواعٌد الدراسة22مادة) 18

 ( الألسام العلمٌة المشتركة فى تنفٌذ برامج الساعات المعتمدة21مادة ) 19

 ( طرق التدرٌس والوسائل التعلٌمٌة22مادة ) 19

 ( لواعد الإنتظام فى الدراسة23مادة ) 19

 لإنذار الأكادٌمى( الفصل من الدراسة وا24مادة ) 20

 ( شروط تسجٌل الممررات الدراسٌة25مادة ) 21

 ( مستوٌات الدراسة26مادة ) 21

 (: التدرٌب المٌدان27ًمادة ) 21

 ( إضافة وحذف الممررات الدراسٌة28مادة) 22

 ( الإنسحاب من الممررات الدراسٌة29مادة) 22

 ( الممررات الدراسٌة الغٌر مكتملة32مادة) 22

 ( إعادة الممررات الدراسٌة31ادة)م 22

 ( الإمتحانات والتمٌٌم للممررات الدراسٌة32مادة) 23

 ( تمدٌرات الممررات الدراسٌة33مادة) 25



 

_________________________________________________________________________________ 

II 

 جامعة بنها 
 كلٌة الهندسة ببنها

2023لائحة مرحلة البكالورٌوس 

Benha University  

Benha Faculty of Engineering 

25 ( المرشد الأكادٌمى34مادة )

26 (GPA( حساب المعدل التراكمى )35مادة )

26 ( مرتبة الشرف لطلبة البكالورٌوس36مادة )

26 ف خرٌجى البرامج فى وظٌفة معٌد( تكل37ٌمادة )

27 ( الإدارة الإلكترونٌة38مادة )

32 ملخص البرامج الدراسٌة

28 رابعا: تفاصٌل البرامج الممدمة

31 متطلبات االجامعة

37 Faculty Requirements for Displinary Programsخ ٓزطِجبد ا٤ٌُِ

46 Programs Requirements 

46 Part A: Displinary Programs 

46 Program # 1 Mechanical Design and Production Engineering 

68 Program #  2 Mechanical Power Engineering 

94 Program # 3 Mechatronics Engineering 

115 Courses offered to Mechanical Engineering Programs 

173 Program # 4 Electrical Power and Machines Engineering 

199 Program # 5 Computer and Control Systems Engineering 

226 Program # 6 Electronics and Electrical Communications Engineering 

244 Program # 7 Biomedical Engineering 

269 Courses offered to Electrical Engineering Programs 

342 Program # 8 Civil Engineering 

400 Program # 9 Architectural Engineering Program 

446 Part B: Inter-Displinary Programs 

446 Faculty Requirements for Inter-Displinary Programs 

456 Program # 10 Electromechanical Engineering 

515 Program # 11 Construction Engineering and Management 

573 Program #  12 Infrastructures and Utilities Engineering 

632 Program # 13 Mechatronics and Automation Engineering 

Mohammed Essam
Highlight

Mohammed Essam
Highlight

Mohammed Essam
Highlight

Mohammed Essam
Highlight

Mohammed Essam
Highlight



   
 
_________________________________________________________________________________ 

1 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 أولا: يمذيخ

ٍزلبكح ٖٓ صٞهح اُوًبئي أُطِٞثخ ُلا بؽلُٟول ثلأ اُزؼ٤ِْ اُٜ٘ل٠ٍ ك٠ ٜٗب٣خ اُووٕ اُزبٍغ ػْو ً

ًزْبكبد اُؼ٤ِٔخ اُز٠ ٕبؽجذ اُضٞهح اُٖ٘بػ٤خ. ٝٓغ اُزطٞه اُنٟ ؽلس ك٠ ٜٗب٣خ اُووٕ اُزبٍغ ػْو ٝثلا٣خ الا

ٙؼذ ٜٓٔزبٕ هئ٤َ٤زبٕ ٛٔب ٜٓٔخ اُؼِْ ٝا ُٝ ُؼبُْ ٜٝٓٔخ اُٜ٘لٍخ ٝأُٜ٘لً ، ؽ٤ش رَؼ٠ الأ٠ُٝ اُووٕ اُؼْو٣ٖ 

ُٔؼوكخ اٍزلبكح ٖٓ ؽ٤ٖ رَؼ٠ أُٜٔخ اُضب٤ٗخ ا٠ُ الا ك٠ أُغبلاد اُز٠ رل٤ل اُجْو٣خ، ك٠ خ٤ٍٞغ اٛبه أُؼوكرا٠ُ 

ؽز٤بعبد اعل٣لح رِج٢ اُؼ٤ِٔخ ك٢ ٓب ٣٘لغ الإَٗبٕ ٝأُغزٔغ ٖٓ فلاٍ رط٣ٞو  ٓ٘زغبد عل٣لح أٝ كزؼ ٓغبلاد 

 بٕ ٝأُغزٔغ.الإَٗ

ٍزلبكح ٖٓ اُزولّ اُؼ٠ِٔ ك٠ اٍز٘جبٛ ٠ُ رٞك٤و اٌُٞاكه اُوبكهح ػ٠ِ الآٖ اُٞاٙؼ إٔ اُزؼ٤ِْ اُٜ٘ل٠ٍ ٣ٜلف اٝ

الا ثز٤ٖ٘ؼٜب، لا رزؾون ٍزلبكح أُغزٔغ ٖٓ رِي أُ٘زغبد اُغل٣لح ا ٓزطِجبد أُغزٔغ، الا إٔ ِج٢ٓ٘زغبد عل٣لح ر

زبع٤خ أُ٘بٍجخ ٝاػلاك أَُز٘لاد اُل٤٘خ ٝاُٜ٘ل٤ٍخ ٝرٞك٤و اُؼلك ٝا٥لاد الأٓو اُن١ ٣زطِت رٞك٤و اُطبهبد الإٗ

ٝٓؼلاد اُو٤بً ٝرقط٤ٜ ٝٓزبثؼخ الإٗزبط ٝٓواهجخ اُغٞكح ٝاُؼ٘ب٣خ ثب٤ُٖبٗخ ٝر٤ٖ٘غ هطغ اُـ٤به ٝؿ٤وٛب ٖٓ 

 اُؼ٘بٕو الإٗزبع٤خ.

٤ٍخ أُقزِلخ ٣زطِت اػلاك ٜٓ٘لً أُغبلاد اُٜ٘لك٢ إ اؽز٤بط ٍٞم اُؼَٔ ٌُٞاكه ثْو٣خ ٓلهثخ ٝٓئِٛخ ُِؼَٔ 

 ػ٠ِ ٓؼوكخ ًبك٤خ ثبُؼِّٞ اُٜ٘ل٤ٍخ اُؾل٣ضخ ا٠ُ عبٗت اُولهح ػ٠ِ اُزطج٤ن ٝأُيط ث٤ٖ كوٝع أُؼوكخ أُقزِلخ.

ٝٙؾذ ٛنٙ اُوإ٣خ ٓ٘ن ٍ٘ٞاد ػل٣لح ُلٟ اُلٍٝ أُزولٓخ ٝاُوائلح ك٠ أُغبلاد اُٖ٘بػ٤خ ٝاُٜ٘ل٤ٍخ، ٝثؼ٘ أُول 

أصبه مُي ٓب ٗواٙ َِٝٗٔٚ ٝاٙؾب ٖٓ رولّ ػ٠ِٔ ٕٝ٘بػ٠ ٝرٌُ٘ٞٞع٠ أْٛ ، ًٝبٕ ٖٓ بءرٜبًل كٍٝ اُؼبُْ اُضبُش

 عؼَ ٛنٙ اُلٍٝ هائلح ك٠ رِي أُغبلاد.

إ ٓٞاًجخ اُزولّ اُؼ٢ِٔ ٝاُزٌُ٘ٞٞع٢ أُز٘ب٢ٓ ٣زطِت اُزط٣ٞو أَُزٔو ُجوآظ اُزؼ٤ِْ اُٜ٘ل٢ٍ اُلاىٓخ لإػلاك 

 ٝاُلػْ اُٜ٘ل٢ٍ أُطِٞة ُِوطبػبد اُٖ٘بػ٤خ ٝأُل٤ٗخ ٝفلٓخ أُغزٔغ. أع٤بٍ ٖٓ أُٜ٘ل٤ٍٖ رَبْٛ ك٢ اُزط٣ٞو

 أوجه التمٌزالرؤٌة والرسالة و

 رؤٌةال . أ

 فً التعلٌم الهندسً و البحث العلمًو الدولً  زة على المستوى المومً و الإللٌمًٌلتحمٌك مكانة متمتتطلع الكلٌة 

 .بتكار لتحمٌك التنمٌة المستدامة للمجتمعو الا

 سالةرال . ب

فى سوق العمل ، ولادرة على  اللازمة للمنافسةكلٌة بإعداد كوادر هندسٌة مزودة بالمعارف والمهارات التلتزم 

 وتطوٌر التكنولوجٌا الحدٌثة، وتمدٌم بحوث فى المجالات الهندسٌة بما ٌخدم المجتمع والبٌئة. استخدام
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 فً هذه الخطة التمٌز أوجه . ت

د على أهمٌة الربط بٌن التعلٌم و التعلم، كذلن تعتمد على إدخال تكنولوجٌات تتوجه الخطة الجدٌدة إلى التؤكٌ

حدٌثة فً أسالٌب التعلٌم مثل التعلٌم الإلكترونً و التعلٌم عن بعد بالإضافة إلى التوجه للتعلٌم المتكامل و ذلن 

 من خلال:

 ـ برامج دراسٌة حدٌثة تتوافك مع احتٌاجات سوق العمل. 1

 ٌركز على الجوانب الهندسٌة والتطبٌمٌة.ـ محتوى علمى  2

 ة سوق العمل.كبالطالب وتإهله لموامهارات صمل تـ برامج للتدرٌب المٌدانى  3

 فى الهندسة. الآلىـ التركٌز على استخدام تطبٌمات الحاسب  4

 الفنٌة. الأجنبٌةـ إثراء الطالب باللغة  5

 .ى برامج دراسٌة مرنةختٌارٌة تحمك طموح الطلاب فلاـ حزمة من المواد ا 6

 قسامها العلمٌةأتطور إنشاء الكلٌة و

تحت مسمى المعهد العالى للتكنولوجٌا ببنها التابع لوزارة التعلٌم العالى م 1988أنُشئت كلٌة هندسة بنها عام 

بدأت  م 1993سنوات للحصول على درجة البكالورٌوس فً الهندسة. وفى عام  مدة الدراسة به خمسكانت و

الدراسات العلٌا فً الكلٌة ببرنامجٌن لنٌل درجة الماجستٌر والدبلوم. وانضم المعهد العالى للتكنولوجٌا برامج 

لى كلٌة الهندسة إ، وتم تغٌٌر مسمى المعهد العالى للتكنولوجٌا ببنها م 2006جامعة بنها عام  تحت مظلةببنها 

تم  2012مو الكمً والتطور النوعً، ففً عام ومنذ بداٌتها سارت الكلٌة على طرٌك الن . م 2011ببنها عام 

تم اعتماد وتطبٌك اللائحة الجدٌدة للدراسات  2013اعتماد وتطبٌك اللائحة الجدٌدة لكلٌة الهندسة ببنها. وفى عام 

 برنامجً الماجستٌر و الدبلوم.إلً لنٌل درجة الدكتوراه بالإضافة  ا  العلٌا لتشمل برنامج

فً أعداد طلابها وفً أعداد أعضاء هٌئة التدرٌس فٌها. ومنذ انشائها ٌتمتع خرجٌها  وتشهد الكلٌة زٌادة مضطردة

بمستوى فنى متمٌز وأكادٌمً رفٌع، كما أن إنتاجها العلمً والبحثً إنتاج متمٌز ومعروف على المستوى الدولً. 

لمسم العلوم  بالإضافةسة المدنٌة الهندسة المٌكانٌكٌة و الهندسة الكهربائٌة والهند :وبدأت الكلٌة بثلاثة ألسام هً

لسم الهندسة المعمارٌة لسد عجز المجتمع المحٌط بالكلٌة  لإنشاءادارة الكلٌة مإخرا  سعتالهندسٌة الأساسٌة، ثم 

من لجنة  هاوتم اعتماد ،لتشمل لسم الهندسة المعمارٌة 2016لهذا التخصص، ولد تم تحدٌث لائحة الكلٌة عام 

 .2016ة والمجلس الأعلى للجامعات فً نوفمبر لطاع الدراسات الهندسٌ

تضم الكلٌة العدٌد من المعامل والمختبرات المزودة بؤحدث التمنٌات والتجهٌزات الحدٌثة التً تساعد الطالب 

والباحث فً إجراء البحوث والدراسات. وتسعى الكلٌة ببذل كل جهد لخدمة المجتمع ومهنة الهندسة من خلال 



   
 
_________________________________________________________________________________ 

3 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

متمٌزة وتمدٌم الاستشارات الهندسٌة للمطاع الخاص والحكومً وتمدٌم الدورات التدرٌبٌة  تمدٌم برامج متخصصة

 .دولٌاوورش العمل المتخصصة وكذلن عمد المإتمرات والمشاركة فً الملتمٌات العلمٌة محلٌا و

 :التالٌة  الأقسام العلمٌةوتضم الكلٌة 

 .لسم الهندسة المٌكانٌكٌة .1

 .لسم الهندسة الكهربٌة .2

 الهندسة المدنٌة.لسم  .3

 لسم العلوم الهندسٌة الأساسٌة. .4

 لسم الهندسة المعمارٌة . .5

 المستقبلٌة النظرة

المحلى  جامعة بنها دائما سباّلة فً إنشاء التخصصات الجدٌدة والتً ٌحتاجها المجتمع -بنها بهندسة الكانت كلٌة 

ومع التمدم الصناعً فً المجالات  ،اتونٌوالإللٌمً والدولً مثل شعبة الهندسة الطبٌة وشعبة هندسة المٌكاتر

 لى النهضة التى تشهدها مصر للمشارٌعإبالإضافة  المختلفة على المستوى المحلً والمستوى الإللٌمً والدولً

 Inter-Disciplinaryمتعددة التخصصات )فلمد برزت الحاجة إلى إنشاء عدد من البرامج المومٌة 

Programs  )  الهندسة فً التخصصات التالٌة :لعلوم فً المنح درجة بكالورٌوس 

 .الهندسة الكهرومٌكانٌكٌة 

 .هندسة وإدارة التشٌٌد 

 والبنٌة التحتٌة هندسة المرافك 

 هندسة المٌكاترونٌات و الأتمتة 

 كهُخالأستزاتُجُخ نههذاف الأ

 تخرٌج مهندسٌن على معرفة بالأسالٌب الهندسٌة الحدٌثة. •

 د حلول للمشاكل الهندسٌة واتخاذ المرارات.إعداد الكوادر المادرة على إٌجا •

 إعداد مهندسٌن لادرٌن على المنافسة فً سوق العمل. •

 متكامل. وتربوي تعلٌمًتنمٌة المٌم الأخلالٌة والتربوٌة للخرٌجٌن بخلك مناخ  •

 اللازم للمطاعات الصناعٌة والخدمٌة وخدمة المجتمع. الهندسًالإسهام فً التطوٌر والدعم  •

المتطور  الابتكاريت علٌا تتسم بمزج العلوم الهندسٌة بالتجرٌب والتطبٌك لتنمٌة الفكر توفٌر دراسا •

 واللازم لتطور المجتمع.
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توفٌر دورات تعلٌم وتدرٌب مستمر تهدف إلى تطوٌر أداء المهندسٌن فً المجالات الحدٌثة وغٌر  •

 التملٌدٌة.

 فرصة لتدرٌب الطلاب.استخدام إمكانٌات الكلٌة بما ٌخدم المجتمع المحٌط وٌوفر  •

العمل كمركز للبحوث ودراسات الجدوى لحل المشاكل المرتبطة بالصناعة والإنتاج فً البٌئة المحٌطة  •

 وتمدٌم الاستشارات الهندسٌة للمنشآت ولمشروعات البنٌة الأساسٌة بكافة أنواعها.

 َتمبنُخ و يىاد انلائحخو الا انعبيخ لأحكبوا ثبَُب:

 ( أحكبو عبيخ1يبدح )

رطجن أؽٌبّ هبٕٗٞ ر٘ظ٤ْ اُغبٓؼبد ٝلائؾزٚ اُز٘ل٤ن٣خ ٝاُلائؾخ اُلاف٤ِخ ٤ٌُِِخ ٝؿ٤وٛب ٖٓ اُِٞائؼ اُغبٓؼ٤خ  .1

 ك٤ٔب ُْ ٣وك ك٠ ّؤٗٚ ٗٔ ك٠ ٛنٙ اُلائؾخ

. أٓب ٓبُْ ُغبٓؼخ ٝلائؾزٚ اُز٘ل٤ن٣خ ٝ اُوٞاػل أُ٘ظٔخ اُٖبكهح ٖٓ ا ْ اُغبٓؼبد٤ُوبٕٗٞ ر٘ظ ٣قٚغ اُطبُت .2

 جن ػ٤ِٚ أؽٌبّ ٛنٙ اُلائؾخ. ٣نًو ك٤ٚ ٗٔ كزط

فز٤به٣خ ٝمُي ثٔٞاكوخ ٓغٌِ اُوَْ اُؼ٢ِٔ ٝٓغ٢َِ ا٤ٌُِخ بٙبكخ ٓووهاد ُوبئٔخ أُووهاد الا٣َٔؼ ٤ٌُِِخ ث .3

 ٝاُغبٓؼخ كٕٝ اُوعٞع ُِغ٘خ اُوطبع اُٜ٘ل٠ٍ.

ُِٔووه ثٔب  ُٔغٌِ ا٤ٌُِخ ثؼل ٓٞاكوخ ٓغٌِ اُوَْ اُؼ٢ِٔ أُقزٔ، أُٞاكوخ ػ٠ِ رـ٤٤و عيئ٢ ُِٔؾزٟٞ اُؼ٠ِٔ .4

 %.20لا٣زؼبهٗ ٓغ اٍْ أُووه ٝأٛلاكٚ ثَ٘جخ لارزؼلٟ 

 ( أحكبو إَتمبنُخ2يبدح )

أُؾبٙواد ُؼلك لا ٣ي٣ل ػٖ ٓبئخ ٝػْو٣ٖ ٛبُجب ٣ِٝو٤ٜب أؽل الأٍبرنح أٝ الأٍبرنح أَُبػل٣ٖ أٝ رؼول  -1

ؾزَت ٍبػبد اّواف ّواف ػ٠ِ اُزٔبه٣ٖ ٝاُزٔبه٣ٖ اُزطج٤و٤خ  ٝرٝػ٠ِ اُوبئْ ثبُزله٣ٌ الإ ،أُله٤ٍٖ

 ثٞاهغ ػلك ٍبػبد اُزٔو٣ٖ ٝ اُزٔو٣ٖ اُزطج٤و٢ أُؾلكح ُِٔووه.

 ٣وّٞ ثزله٣ٌ اُزٔبه٣ٖ ػٚٞ ٖٓ ٤ٛئخ اُزله٣ٌ ٝأؽل ٓؼب٤ٗٝٚ أٝ اص٘بٕ ٖٓ ٓؼب٠ٗٝ أػٚبء ٤ٛئخ اُزله٣ٌ -2

 .ٛبُجب 22ٌَُ ٓغٔٞػخ ٌٓٞٗخ ٖٓ 

 10ُٔٞاك اُزطج٤و٤خ ُِٔغٔٞػخ أٌُٞٗخ ٖٓ اٌ اُزٔبه٣ٖ اُزطج٤و٤خ رؼبَٓ ٓؼبِٓخ اُزٔبه٣ٖ ٣ٝوّٞ ثزله٣رؼبَٓ  -3

ص٤ٖ٘ اؽل ٓؼب٤ٗٝٚ أٝ اص٘بٕ ٖٓ ٓؼب٠ٗٝ أػٚبء ٤ٛئخ اُزله٣ٌ ثبلإٙبكخ ا٠ُ أػٚٞ ٤ٛئخ رله٣ٌ ٝ ةلاٛ

 ٖٓ اُوبئ٤ٖٔ ثبُزله٣ت اُؼ٠ِٔ ثبُٞهُ أٝ أُؼبَٓ.

اُزله٣ت ػٚٞ  خ ُِزله٣ت ا٤ُٔلا٠ٗ ٣زْ  ك٠ أُواًي اُٖ٘بػ٤خ ٝاُْوًبد اُٜ٘ل٤ٍخ ٣ْٝوف ػ٠ِثبَُ٘ج -4

ٛلاة  5ُٔب لا٣وَ ػٖ  ُزله٣ت اكاهٟ ٝاؽل ٖٓ ا٤ٌُِخ٤ٛئخ رله٣ٌ ٝاؽل ٝأؽل ٓؼب٤ٗٝٚ ٣ٝؼبٕٝ ك٠ ر٘ظ٤ْ ا

، ثبلإٙبكخ ا٠ُ ٜٓ٘لً ٖٓ أُٖ٘غ ٌَُ فَٔخ ٛلاة ػ٠ِ إٔ رٖوف ٌَُ ْٜٓ٘  ك٢ أُغٔٞػخ اُٞاؽلح

 ٖٓ أٍبً أُورت ػٖ ًَ ٣ّٞ رله٣ت. % 5ٌٓبكؤح ثٞاهغ 
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 انعهًُخ انذرجبد (  يُح3يبدح )

. ر٘وَْ اُجوآظ ا٠ُ اكاهح ُِجوٗبٓظ ٓغ٣ٌِل٣و اُجوٗبٓظ ٝٓغٔٞػخ ٖٓ اُجوآظ اُٜ٘ل٤ٍخ.  ثجٜ٘برولّ ٤ًِخ اُٜ٘لٍخ 

. ٣زْ افز٤بهْٛ ثؼ٘ب٣خ ُزِج٤خ (Inter-Disciplinary Programs) ٝاُجوآظ ٓزؼلكح اُزقٖٖبد٤خ رقٖٖثوآظ 

 .بعبد الإه٤ٔ٤ِخ اُز٢ رَزوطت اُؼل٣ل ٖٓ اُقو٣غ٤ٖ أُٖو٤٣ٖؽز٤الااُٖ٘بػخ ًٝنُي ٔغزٔغ ٝاؽز٤بعبد اُ

 جبيعخ ثُهب –( لبئًخ انجزايج انتٍ تمذيهب كهُخ انهُذسخ ثجُهب 1جذول )

ُخ
س

ُذ
ه
ان
ج 

اي
جز

ان
ُخ 

ص
ص

خ
نت
 ا
ج

اي
جز

ان
 

 اُٜ٘لٍخ ا٤ٌُٔب٤ٌ٤ٗخ

 ٛ٘لٍخ اُز٤ْٖٔ ٝالإٗزبط ا٤ٌُٔب٢ٌ٤ٗ 1
Mechanical Design and Production Engineering Program 

 ٛ٘لٍخ اُو١ٞ ا٤ٌُٔب٤ٌ٤ٗخ 2
Mechanical Power Engineering Program 

 ٛ٘لٍخ ا٤ٌُٔبرو٤ٗٝبد 3
Mechatronics Engineering Program 

 اُٜ٘لٍخ اٌُٜوث٤خ

 اٌُٜوث٤خرٖبلاد الإٌُزو٤ٗٝبد ٝالاٛ٘لٍخ  4
Electronics and Electrical Communications Engineering Program 

 اُٜ٘لٍخ اُطج٤خ اُؾ٣ٞ٤خ 5

Biomedical Engineering Program 

 اُو١ٞ ٝا٥لاد اٌُٜوث٤خٛ٘لٍخ  6
Electrical Power and Machines Engineering Program 

 ٛ٘لٍخ اُؾبٍجبد ٝٗظْ اُزؾٌْ 7
Computer and Control Systems Engineering Program 

 ٍخ أُل٤ٗخاُٜ٘ل 8 اُٜ٘لٍخ أُل٤ٗخ
Civil Engineering Program 

 اُٜ٘لٍخ أُؼٔبه٣خ 9 اُٜ٘لٍخ أُؼٔبه٣خ
Architectural Engineering Program 

انجزايج يتعذدح 

-Inter)انتخصصبد 
Disciplinary 

Programs) 

 Elctromechanical Engineering Program 10 اُٜ٘لٍخ اٌُٜو٤ٌٓٝب٤ٌ٤ٗخ

 Construction Engineering and management Program 11 ٛ٘لٍخ ٝ اكاهح اُز٤٤ْل

ٛ٘لٍخ أُواكن ٝ اُج٤٘خ 

 اُزؾز٤خ
12 Infrastructure and Utilities Program 

ٛ٘لٍخ ا٤ٌُٔبرو٤ٗٝبد ٝ 

 الأرٔزخ
13 Mechatronics Engineering and Automation Program  

 

 ُٜ٘لٍخ ثجٜ٘ب كهعخ اُجٌبُٞه٣ًٞ ك٠ اُزقٖٖبد اُزب٤ُخ :رٔ٘ؼ عبٓؼخ ثٜ٘ب ث٘بء ػ٠ِ ِٛت ٖٓ ٓغٌِ ٤ًِخ ا

 ثكبنىرَىس انعهىو فٍ انهُذسخ انًُكبَُكُخ -1

 .ثوٗبٓظ ٛ٘لٍخ اُز٤ْٖٔ ٝالإٗزبط ا٤ٌُٔب٢ٌ٤ٗ -

 .ثوٗبٓظ ٛ٘لٍخ اُو١ٞ ا٤ٌُٔب٤ٌ٤ٗخ -

 .ثوٗبٓظ ٛ٘لٍخ ا٤ٌُٔبرو٤ٗٝبد -

 اُٜ٘لٍخ اٌُٜو٤ٌٓٝب٤ٌ٤ٗخثوٗبٓظ  -

 رٔزخٛ٘لٍخ ا٤ٌُٔبرو٤ٗٝبد ٝ الأثوٗبٓظ  -
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 ثكبنىرَىس انعهىو فٍ انهُذسخ انكهزثُخ -2

 .رٖبلاد اٌُٜوث٤خالإٌُزو٤ٗٝبد ٝالاٛ٘لٍخ ثوٗبٓظ  -

 .ثوٗبٓظ اُٜ٘لٍخ اُطج٤خ اُؾ٣ٞ٤خ -

 .اُو١ٞ ٝا٥لاد اٌُٜوث٤خٛ٘لٍخ ثوٗبٓظ  -

 .ثوٗبٓظ ٛ٘لٍخ اُؾبٍجبد ٝٗظْ اُزؾٌْ -

 ثكبنىرَىس انعهىو فٍ انهُذسخ انًذَُخ -3

 .ثوٗبٓظ اُٜ٘لٍخ أُل٤ٗخ -

 ٛ٘لٍخ ٝ اكاهح اُز٤٤ْل بٓظثوٗ -

 ٛ٘لٍخ أُواكن ٝ اُج٤٘خ اُزؾز٤خ ثوٗبٓظ -

 ثكبنىرَىس انعهىو فٍ انهُذسخ انًعًبرَخ -4

 .ثوٗبٓظ اُٜ٘لٍخ أُؼٔبه٣خ -

٣ْٝزوٛ ػ٠ِ اُطبُت ارٔبّ أُزطِجبد الأًبك٤ٔ٣خ اُلاىٓخ لأؽل رِي اُجوآظ ُِؾٍٖٞ ػ٠ِ اُلهعخ اُؼ٤ِٔخ ك٠ 

 ك٠  ٛنٙ اُجوآظ ث٘ظبّ اَُبػبد أُؼزٔلح ٝثبُِـخ الإٗغ٤ِي٣خ.اُزقٖٔ أُطِٞة ٝرٌٕٞ اُلهاٍخ 

 ( الألسبو انعهًُخ4يبدح)

 (.2علٍٝ ) رولّ أُووهاد ك٢ ٤ًِخ اُٜ٘لٍخ ثجٜ٘ب ٖٓ فلاٍ فَٔخ أهَبّ ػ٤ِٔخ

 جبيعخ ثُهب –كهُخ انهُذسخ ثجُهب  –( الألسبو انعهًُخ 2جذول )

 انمسى انعهًٍ و
 ٤ٍخهَْ اُؼِّٞ اُٜ٘ل٤ٍخ الأٍب 1

 هَْ اُٜ٘لٍخ ا٤ٌُٔب٤ٌ٤ٗخ 2

 هَْ اُٜ٘لٍخ اٌُٜوث٤خ 3

 هَْ اُٜ٘لٍخ أُل٤ٗخ 4

 هَْ اُٜ٘لٍخ أُؼٔبه٣خ 5

 روغ َٓئ٤ُٝخ اُوَْ اُؼ٢ِٔ ًبُزب٢ُ:

 .اُجؾش اُؼ٢ِٔٝ ًنُي ك٢ رقٖٔ اُوَْ  ٓووهادٝاُز٢ رؾزبط ا٠ُ  رله٣ٌ أُووهاد ُغ٤ٔغ اُجوآظ -

ٌَُ ٓووه ٍٞاء أػٚبء ٤ٛئخ اُزله٣ٌ ٝرو٤ّؼ  ٔووهأُؾزٟٞ اُؼ٢ِٔ ُِرله٣ٌ ٛٞ أَُئٍٝ ػٖ اُؼ٢ِٔ اُوَْ  -

 .ٖٓ اُوَْ أٝ ٖٓ هَْ آفو أٝ ٖٓ فبهط ا٤ٌُِخ

 .اما كػذ اُؾبعخ ٓغٌِ ا٤ٌُِخُٔٞاكوخ  ٖٓ فبهط ا٤ٌُِخ فبٙغ أػٚبء ٤ٛئخ اُزله٣ٌاٗزلاة اهزواػ  -

 .ُِٔووهادُٔؾزٟٞ اُؼ٢ِٔ ٔ٘بٛظ اُزله٣ٌ ٝاُزط٣ٞو أَُزٔو اُاُوَْ ٛٞ أَُئٍٝ ػٖ  -
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 اُزب٢ُ:ػ٠ِ اُ٘ؾٞ ك٤ٜب  ُزله٣ٌ ٝاعواء اُجؾٞسثبأُقزٔ اُؼ٢ِٔ ُوَْ فبٕخ ثباُزب٤ُخ  ٙٞػبدأُٞ

 اُو٣ب٤ٙبد ٝاُل٤ي٣بء ٝا٤ٌُٔب٤ٌٗب ٝا٤ٔ٤ٌُبء.اُؼِّٞ اُٜ٘ل٤ٍخ الأٍب٤ٍخ: . هَْ 1

 اُٜ٘لٍخ ا٤ٌُٔب٤ٌ٤ٗخ:. هَْ 2

ب ٝاُِؾبّ، ٛ٘لٍخ ٕ٘بػ٤خ، ٛ٘لٍخ ٓٞاك، ٤ٌٓب٤ٌٗ اَُجبًخ٤ب رٌُ٘ٞٞع: ٛ٘لٍخ اُز٤ْٖٔ ٝالإٗزبطرقٖٔ  -

، هطغ أُؼبكٕ، ر٤ٌَْ أُؼبكٕ اُو٤بٍبد، ٤ٌٓب٤ٌٗب ا٥لاد ٝاُزؾٌْ ا٢ُ٥، اُز٤ْٖٔ ٝاُوٍْ اُٜ٘ل٢ٍ،

 اُز٤ٖ٘غ اُوه٢ٔ، رقط٤ٜ أُٖبٗغ، ٛ٘لٍخ اُغٞكح.

، اٗزوبٍ اُؾواهح ٝاٌُزِخ، ادُـبىاُل٣٘ب٤ٌٓب اُؾواه٣خ ٝك٣٘ب٤ٌٓب ا: ٛ٘لٍخ اُوٟٞ ا٤ٌُٔب٤ٌ٤ٗخرقٖٔ  -

، أٗظٔخ اُطبهخ اُؾواه٣خ ٝٓؾوًبد الاؽزوام اُلاف٢ِ ٝاُز٤٤ٌق ٝاُزجو٣ل ٤ٌٓب٤ٌٗب أُٞائغ، الاؽزوام،

 .ُِ٘ظْ اُؾواه٣خ، أٗظٔخ اُطبهخ اُغل٣لح ٝ أُزغلكح اُزؾٌْ ا٢ُ٥ ٝاُو٤بٍبد

 ٤ْ ٝر٤ٖ٘غ ا٤ٌُٔبروٌٌٝٗ، اُوٝثٞربدالأرٔزخ ٝاُزؾٌْ، اُز٤ْٖٔ أُلٓظ، ر٤ٖٔبد: ا٤ٌُٔبروٝٗ رقٖٔ -

 ، الأٗظٔخ ا٤ٌُٔبرو٤ٗٝخ ك٢ اُٖ٘بػخ، الأٗظٔخ ا٤ٌُٔبرو٤ٗٝخ ك٢ ا٤َُبهاد.ٝرطج٤وبد ا٤ٌُٔبروٌٌٝٗ

 اُٜ٘لٍخ اٌُٜوث٤خ:هَْ . 3

أٍب٤ٍبد اُٜ٘لٍخ اٌُٜوثبئ٤خ، ا٥لاد اٌُٜوثبئ٤خ، أٗظٔخ : د اٌُٜوثبئ٤خلاٛ٘لٍخ اُوٟٞ ٝا٥ رقٖٔ -

 اُؾٔب٣خ ، اُو٤بٍبد اٌُٜوثبئ٤خاُوطغ ٝ اٌُزو٤ٗٝبد اُوٟٞ، ٛ٘لٍخ ، خ، اُغٜل اُؼب٢ُاُوٟٞ اٌُٜوثبئ٤

 .خبهٝالافزجبه ٝاُزؾٌْ ك٢ أٗظٔخ اُط

أُٞاك اٌُٜوثبئ٤خ، اُو٤بٍبد الإٌُزو٤ٗٝخ، اُٜ٘لٍخ : ٛ٘لٍخ الإٌُزو٤ٗٝبد ٝالارٖبلاد اٌُٜوثبئ٤خ رقٖٔ -

أُٞعبد اٌُٜوٝٓـ٘ب٤َ٤ٛخ، الافزجبهاد اٌُٜوثبئ٤خ، اُلٝائو  الارٖبلاد، الإٌُزو٤ٗٝخ، اُلٝائو الإٌُزو٤ٗٝخ،

 .أُزٌبِٓخ

ٛ٘لٍخ اُجوٓغ٤بد ، ّجٌبد اُؾبٍٞة، الأٖٓ اُوه٢ٔ، ر٘ظ٤ْ : ٛ٘لٍخ اُؾبٍجبد ٝاُ٘ظْ رقٖٔ -

ٝاُنًبء الإط٘بػ٢ ٝاُزطج٤وبد ٝاٍُٞبئٜ  لٓغخر٤ْٖٔ اُلٝائو ٝالأٗظٔخ أُ، اُؾبٍٞة، اُوه٤ٔخ

 .ٝٛ٘لٍخ اُ٘ظْ ٝرطج٤وبد أٌُج٤ٞرو أُؼبُغخ، أُزؼلكح

 زؾ٤َِ الإْٗبئ٢، ر٤ْٖٔ ا٤ُٜبًَ اُقوٍب٤ٗخ، ر٤ْٖٔ ا٤ُٜبًَ اُلٞلام٣خ، افزجبه اُقٖبئٔ. هَْ اُٜ٘لٍخ أُل٤ٗخ: ا4ُ

٤ٌٓب٤ٌٗب ، ٛ٘لٍخ اُز٤٤ْل ٝاكاهح أُْبه٣غ ٝهٞح أُٞاك ٝٙجٜ اُغٞكح، ٝاُٜ٘لٍخ اُغ٤ٞرو٤٘خ ٝالأٍبٍبد، ٝ

أَُؼ اُز٣ٖٞو١ ٝالاٍزْؼبه ػٖ ٛ٘لٍخ اُو١ ٝ اُٖوف، أَُبؽخ ٝاُغ٤ٞك٤َ٣ب، ، ٤ٌبأُٞائغ، ا٤ُٜلهُٝ

 .اُٜ٘لٍخ اُج٤ئ٤خ ، رقط٤ٜ اُ٘وَ ، اُطوم ٝأُطبهاد، أُوٝه ، اُٖوف اُٖؾ٢اُ٘وَ ثؼل ، ٛ٘لٍخ 
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اُٜ٘لٍخ  ت ك٢ٍاُز٤ْٖٔ أُؼٔبه١، ٗظو٣خ اُؼٔبهح، ربه٣ـ اُؼٔبهح، رطج٤وبد اُؾب. هَْ اُٜ٘لٍخ أُؼٔبه٣خ: 5

اُؾلبظ ػ٠ِ أُجب٢ٗ  ٝرٌُ٘ٞٞع٤ب اُج٘بء ٝاُزْو٣ؼبد ٝاكاهح أُْبه٣غ،ُز٘ل٤ن٣خ وٍٞٓبد ااُأُؼٔبه٣خ ٝ

، اُلهاٍبد اُج٤ئ٤خ ،اُز٤ْٖٔ اُؾٚو١ ، اُزقط٤ٜ اُؾٚو١ ، رقط٤ٜ أُلٕ، ٝرو٤ْٓ اُزواس أُؼٔبه١

 .٤َٛ أُٞاهغ اُزبه٣ق٤خ ٝاُزواص٤خٝاػبكح رؤ

 ُظبو انسبعبد انًعتًذحثبنثب: لائحخ انذراسخ ث

 ( َظبو انذراسخ ثبنجزايج الأكبدًَُخ5يبدح)

وفما  للمواعد التنفٌذٌة للدراسة و  الأكادٌمٌةٌطبك نظام الساعات المعتمدة فى جمٌع الممررات الدراسٌة بالبرامج 

 .لأعلى للجامعاتبالمجلس اوالتكنولوجٌة والصناعٌة التً ٌمرّها مجلس الجامعة ولجنة لطاع الدراسات الهندسٌة 

 (2020( يعُبر انسبعخ انًعتًذح طجمب  نلإطبر انًزجعً )6يبدح )

ٍجٞػ٤ب فلاٍ اُلَٖ أٝلا: ثبَُ٘جخ ُِٔؾبٙواد: رؾَت ٍبػخ ٓؼزٔلح ٝاؽلح ٌَُ ٓؾبٙوح ٓلرٜب ٍبػخ ٝاؽلح أ

 اُلها٠ٍ اُٞاؽل.

ٍجٞػ٤ب ارٖبٍ اٍبػخ  3-2اؽلح ٌَُ صب٤ٗب : ثبَُ٘جخ ُِزٔبه٣ٖ اُزطج٤و٤خ ٝاُلهًٝ اُؼ٤ِٔخ: رؾَت ٍبػخ ٓؼزٔلح ٝ

 فلاٍ اُلَٖ اُلها٠ٍ اُٞاؽل.

 كهبئن هاؽخ. 10كه٤وخ رله٣ٌ كؼ٢ِ ٝ 50رٖبٍ اُٞاؽلح ا٢ُ صبُضبً : ر٘وَْ ٍبػخ الا

 ( رئُس انمسى انعه7ًٍيبدح)

 ٣وّٞ هئ٤ٌ اُوَْ اُؼ٠ِٔ ثبُٜٔبّ اُزب٤ُخ:
 ٛلاف ٝا٤َُبٍبد اُؼ٤ِب ك٢ ا٤ٌُِخ.لأرؾو٤ن ا -1

 كاه٣خ.لإكاهح ّئٕٝ اُوَْ اُزؼ٤ٔ٤ِخ ٝاُجؾض٤خ ٝاّواف ػ٠ِ االإ -2

ر٤َ٘ن ٓغ هإٍبء الأهَبّ اُؼ٤ِٔخ الأفوٟ  ك٠ رو٤ّؼ اَُبكح أػٚبء ٤ٛئخ اُزله٣ٌ ُِو٤بّ ثؤػجبء رله٣ٌ  -3

 أُووهاد ًَ ك٢ ٓغبٍ رقٖٖٚ.

 .اػلاك اُقطٜ اُزْـ٤ِ٤خ ُِوَْ ٝٓزبثؼخ ر٘ل٤نٛب. -4

 بُوَْ.ث ٓظاِجوًُبك٢ٔ٣ لأّواف ػ٠ِ ػ٤ِٔخ اُزط٣ٞو الإا -5

 الإّواف ػ٠ِ اُزله٣ت ا٤ُٔلا٠ٗ. -6

 الإّواف ػ٠ِ أُئرٔو اُؼ٠ِٔ ُِجوٗبٓظ. -7

 الإّواف ػ٠ِ رط٣ٞو اُج٤٘خ اُزؾز٤خ ٖٓ ٓلهعبد ٝهبػبد ٝٓؼبَٓ. -8

 الإّواف ػ٠ِ أػٔبٍ اُغٞكح ثبُجوآظ. -9
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 ّواف ػ٠ِ ػ٤ِٔخ ٓؼبكُخ أُووهاد اُلها٤ٍخ ك٢ اُوَْ.لإا -10

كاه١ ٝاُجؾض٢ ك٢ اُوَْ ٝهكؼٚ ا٠ُ لإًبك٢ٔ٣ ٝالأكاء االأٍخ ٝوو٣و ١ٍٞ٘ ّبَٓ ػٖ ٤ٍو اُلهااػلاك ر -11

 ػ٤ٔل ا٤ٌُِخ.

 ( يُسك انجزَبيج8يبدح )

ػ٠ِ اهزواػ ٖٓ ٓغٌِ اُوَْ اُؼ٢ِٔ أُقزٔ أٝ  ث٘بءثوواه ٖٓ ٓغٌِ ا٤ٌُِخ ثوٗبٓظ ٌَُ ٣زْ افز٤به َٓ٘ن 

 ٝكن أُؼب٤٣و اُزب٤ُخ:  ٣لُٔلح ػب٤ٖٓ كها٤٤ٍٖ هبثِخ ُِزغل ٓغ٢َِ اُو٤َٖٔ ثبَُ٘جخ ُِجوآظ اُج٤٘٤خ

 .٤ٖ ثبُوَْ مٝ ًلبءح ك٢ ٓغبٍ رقِٖٖٚإٔ ٣ٌٕٞ أؽل أػٚبء ٤ٛئخ اُزله٣ٌ اُؼبٓ -1

 .٢ اُؼَٔ ثٜٔبهح ٓغ اُلو٣نِكاهح ٝاُولهح ػلإإٔ ٣زٔزغ ثٜٔبهاد اُو٤بكح ٝا -2

 .كاه٣خلإًبك٤ٔ٣خ، ٝالأء، ٝاُو٤بكاد الارٖبٍ اُلؼبٍ ٓغ اُيٓلاإٔ ٣زٔزغ ثٜٔبهاد ا -3

 ٍٞ ٓجزٌوحِهإ٣خ ٣ٝطوػ ؽ إٔ ٣ٌٕٞ ُل٣ٚ -4

 .٤ِْإٔ ٣ٌٕٞ ُل٣ٚ فجوح ك٢ ٓغبٍ عٞكح ٝرط٣ٞو اُزؼ -5

 .٢ كها٣خ ث٘ٔبمط ر٤ٕٞق ٝ روبه٣و اُجوآظ ٝأُووهاد اُلها٤ٍخِإٔ ٣ٌٕٞ ػ -6

 .عواء ٤ٕٝبؿخ كهاٍخ اُزو٤٤ْ اُنار٢اإٔ ٣ٌٕٞ ُل٣ٚ فجوح ك٢ ٤ًل٤خ  -7

 .ث٤خلاْٗطخ اُطلأإٔ ٣ْبهى ك٢ ا -8

ز٤ٔي ك٢ اٗغبى أُٜبّ أُؾلكح، ٍٝغَ ٝربه٣ـ ٝظ٤ل٢ ٣ْٜل ُٚ ثبُ٘ياٛخ ِٚ ُِئٛإٔ ٣ٌٕٞ ُل٣ٚ ٤ٍوح مار٤خ ر -9

 ُزياّ.لاٝا

 ٣ٝوّٞ َٓ٘ن اُجوٗبٓظ ثبُٜٔبّ اُزب٤ُخ : 

 ٓزبثؼخ ر٘ل٤ن اُجوٗبٓظ اُلها٢ٍ ٖٓ فلاٍ: -1

 اُزؾون ٖٓ اًزَبة اُطِجخ ُٔقوعبد رؼِْ اُجوٗبٓظ اُلها٢ٍ. -

 ٠ٕ ثٜب ك٢ ر٤ٕٞق ٓووهاد اُجوٗبٓظ اُلها٢ٍ.اُزؾون ٖٓ رطج٤ن اٍزوار٤غ٤بد اُزله٣ٌ أُٞ -

 اُزؾون ٖٓ رطج٤ن ٛوم رو٤٤ْ اُطِجخ ا٠ُٕٞٔ ثٜب ك٢ ر٤ٕٞق ٓووهاد اُجوٗبٓظ اُلها٢ٍ. -

 ٓزبثؼخ رل٤َو اُ٘زبئظ ؿ٤و اُطج٤ؼ٤خ ُطِجخ أُووه اُلها٢ٍ ٓغ ٓلهً أُووه. -

 ا٠ُ هئ٤ٌ اُوَْ.كهاٍخ اُٖؼٞثبد اُز٢ رٞاعٚ ر٘ل٤ن اُجوٗبٓظ اُلها٢ٍ، ٝهكغ روو٣و ثنُي  -2

 هكغ أُوزوؽبد أُزؼِوخ ثزط٣ٞو أُووهاد اُلها٤ٍخ ا٠ُ هئ٤ٌ اُوَْ. -3

 الإّواف ػ٠ِ ػ٤ِٔبد اُزَغ٤َ الأًبك٠ٔ٣ ُِطلاة ٝ ٓزبثؼخ اُقطخ اُلها٤ٍخ ُِطلاة. -4

 ٓزبثؼخ الإهّبك الأًبك٠ٔ٣ ُِطلاة. -5
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ػ٠ِ هئ٤ٌ اُوَْ  أفوٟ ٤ًِبد ٖٓ أٝ أفوٟ ثوآظ ٖٓ أُؾ٤ُٖٞ ُِطلاة أُووهاد ٓؼبكُخ ػوٗ -6

 . أُقزٔ

ثبُٔووهاد ٖٓ اَُبكح أػٚبء ٤ٛئخ اُزله٣ٌ ُزؾ٤َٖ  اُقبٕخ اُزوبه٣و ٝٓواعؼخ اُزؼ٤ٔ٤ِخ اُؼ٤ِٔخ ٓزبثؼخ -7

 .اُؼ٤ِٔخ اُزؼ٤ٔ٤ِخ

اػلاك ٝٓ٘بهْخ اُزوو٣و ا١َُٞ٘ ُِجوٗبٓظ اُلها٢ٍ ٓغ أػٚبء ٤ٛئخ اُزله٣ٌ ثبُوَْ، ٝهكغ اُزوو٣و ا١َُٞ٘  -8

 زؼِوخ ثٚ ا٠ُ هئ٤ٌ اُوَْ.ُِجوٗبٓظ ٝاُز٤ٕٞبد أُ

 .كها٢ٍ كَٖ ًَ ثلا٣خ ػوٗ فطخ أُووهاد ك٢ -9

 عٔغ اُج٤بٗبد الإؽٖبئ٤خ أُزؼِوخ ثبُجوٗبٓظ اُلها٢ٍ، ٝهكغ روو٣و ثنُي ا٠ُ هئ٤ٌ اُوَْ. -10

 كهاٍخ الاؽز٤بعبد اُزله٣ج٤خ لأػٚبء اُوَْ، ٝهكغ روو٣و ثنُي ا٠ُ هئ٤ٌ اُوَْ. -11

 غلاٍٝ اُلها٤ٍخ.ٓزبثؼخ اٗزظبّ اُؼ٤ِٔخ اُزؼ٤ٔ٤ِخ ٝاُ -12

 . ًبك٢ٔ٣لأػزٔبك الا.رطج٤ن ٗظْ ُٝٞائؼ اُغٞكح ٝاُزو٣ْٞ ٝا -13

 ُِجوٗبٓظ. أٝ اُزوو٣وا١َُٞ٘بٓظ ُؼَٔ اُلهاٍخ اُنار٤خ ُٗغ٘خ عٞكح اُجوأُزبثؼخ ٓغ  -14

 انطلاة شئىٌ نجُخ  (9)  يبدح

اُطلاة  ّئٕٞ٘خ رقزٔ ُغثوئبٍخ ٤ًَٝ ا٤ٌُِخ ُِزؼ٤ِْ ٝ اُطلاة ٝ  اُطلاةاُزؼ٤ِْ ٝ ُغ٘خ ّئٕٞ رٌَْ 

 :( ٖٓ هبٕٗٞ ر٘ظ٤ْ اُغبٓؼبد28ٛجوب ُِٔبكح ) ثلهاٍخ ًَ اُْئٕٞ اُقبٕخ ثبُطلاة

 اثلاء اُوأ١ ك٢ هجٍٞ رؾ٣َٞ اُطلاة ٝ ٗوَ ٝٝهق اُو٤ل ٝ هجٍٞ الأػناه. -1

 ر٘ظ٤ْ اُزله٣ت اُؼ٢ِٔ ُِطلاة. -2

بٕ ػٖ َٓز٣ٞبرٜب، ٝ ٓزؾاد اُقبٕخ ثٜب، ٝ روبه٣و ُغبٕ الآزؾبٗبد ٝ كهاٍخ الإؽٖبءرزجغ ٗزبئظ الا -3

 رول٣ْ اُز٤ٕٞبد اُلاىٓخ ك٢ ّؤٜٗب ا٠ُ ٓغٌِ ا٤ٌُِخ. 

 ر٘ظ٤ْ أٌُبكؤد ٝ أُ٘ؼ اُلها٤ٍخ. -4

 هزواؽبد اٌُل٤ِخ ثوكغ َٓزٞاٙ.غ اُْ٘بٛ اُضوبك٢ ٝ اُو٣ب٢ٙ ٝ الاعزٔبػ٢ ُِطلاة ٝ رول٣ْ الارزج -5

هائل ٖٓ أػٚبء  ها٤ٍخٓغٔٞػخ ٖٓ ٛلاة اُلوهخ اُل ر٘ظ٤ْ ٤ٍبٍخ ػ٤ِٔخ ُِطلاة، ثؾ٤ش ٣ٌٕٞ ٌَُ -6

ٝ رٞع٤ْٜٜ ٝ اُؼَٔ ػ٠ِ  خ٤ٛئخ اُزله٣ٌ، ٣ؼبٝٗٚ ٓلهً َٓبػل أٝ ٓؼ٤ل ُِٞهٞف ػ٠ِ ْٓبًِْٜ اُؼ٤ِٔ

 ؽِٜب ثٔؼوكخ اكاهح ا٤ٌُِخ ٝ أٍبرنرٜب.

 الأٓٞه ٝ ٣زْ رٖؼ٤ل .ػزٔبكُلا ا٤ٌُِخ ٓغٌِ ػ٠ِ ٝاُطلاة اُزؼ٤ِْ ّئٕٞ ُغ٘خ ر٤ٕٞبد ع٤ٔغ ػوٗ ٣زْ

 :َٓبه٣ٖ ك٢ اُغبٓؼخ َٓزٟٞ ػ٠ِ ةاُطلا ثْئٕٝ أُزؼِوخ
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 .اُزق٤ٖٖخ ثبُجوآظ أُِزؾو٤ٖ ثٜ٘ب ُِطِجخ ثغبٓؼخ ٝ اُطلاة اُزؼ٤ِْ ٓغٌِ .1

 .اُزقٖٖبد ٓزؼلكح ثبُجوآظ أُو٤ل٣ٖ ُِطلاة ثٜ٘ب عبٓؼخ ثوآظ ٓغٌِ .2

 انًُسك انعبو نهتحىل انزلًً ثبنجزايج (10يبدح )

٤ِخ ثؼل رو٤ّؼ ا٤َُل الأٍزبم اُلًزٞه ٤ًَٝ ا٤ٌُِخ ُْئٕٞ اُزؼ٤ِْ ٣ؼ٤ٖ ثوواه ٖٓ ا٤َُل الأٍزبم اُلًزٞه ػ٤ٔل اٌُ

ٝاُطلاة ثب٤ٌُِخ َٓ٘ن ػبّ ُِزؾٍٞ اُوه٠ٔ ُِجوآظ ٖٓ اَُبكح أػٚبء ٤ٛئخ اُزله٣ٌ ثب٤ٌُِخ ٖٓ إٔؾبة 

  :خاُقجواد ك٠ اُؼَٔ ث٘ظبّ اَُبػبد أُؼزٔلح ُٔلح ػب٤ٖٓ كها٤٤ٍٖ هبثِخ ُِزغل٣ل ٝػ٤ِٚ اُو٤بّ ثبُٜٔبّ اُزب٤ُ

 رٖبٍ ثْجٌخ الإٗزوٗذ.اُِزؾٍٞ اُوه٠ٔ ٖٓ ّجٌبد ٝ ٗوبٛ  ؾز٤خالإّواف ػ٠ِ رغ٤ٜي اُج٤٘خ اُز -1

 ٌُزو٤ٗٝب.آواعؼخ أػٔبٍ اُزَغ٤َ ُِطلاة  -2

 فزجبهاد الإٌُزو٤ٗٝخ.ٓواعؼخ رٖؾ٤ؼ الا -3

 هكغ ٗزبئظ اُطلاة ػ٠ِ أُٖ٘خ اُوه٤ٔخ ُِغبٓؼخ. -4

 ( يجهس إدارح انجزايج11يبدح )

، أٓب اُجوآظ ٓزؼلكح (أُغب٤ٗخاُزق٤ٖٖخ )ِجوآظ ُكاهح الإٓغٌِ ُؼ٢ِٔ أُقزٔ ثلٝه ٓغٌِ اُوَْ ا وّٞ ٣

٣قزٔ ٓغٌِ ٝ ٔغب٤ٗخ( رٌَْ ٓغبٌُ اكاهرٜب ٛجوب ُلائؾخ أُٞؽلح ُِجوآظ ثبُغبٓؼخ.اُاُزقٖٖبد )ؿ٤و 

ثبُجوآظ ٓزؼلكح  عواءاد  اُؼ٤ِٔخ ٝاُلها٤ٍخ ٝالإكاه٣خ ٝأُب٤ُخ أُزؼِوخاكاهح اُجوآظ ثبُ٘ظو ك٢ ع٤ٔغ الا

  ، ٝثبلأفٔ الإعواءاد ا٥ر٤خ : اُزقٖٖبد

 .ُِجوآظ الاٍزوار٤غ٢ اُزقط٤ٜ. أ

 .ُِجوآظ اُز٣َٞو٤خ الأْٗطخ. ة

 .الأًبك٤ٔ٣خ اُجوآظ ٝرغ٤ٔل ثلزؼ اُقبٕخ اُغلٟٝ كهاٍبد اعواء. د

 .اُجوآظ ثزْـ٤َ أُزؼِوخ أُب٤ُخ أَُبئَ ع٤ٔغ. س

 .ا٤ٌُِخ ٝأٗظٔخ ُٞائؼ ك٢ اُٞاهكح ػلاُوٞا ٖٓ ٍزض٘بءالا كهاٍخ. ط

 .اُجوآظ ك٢ ٝاُزؼِْ اُزؼ٤ِْ عٞكح ػ٠ِ ُِٔؾبكظخ ا٤َُبٍبد اهزواػ. ػ

 .ٝاُطلاة اُزؼ٤ِْ ّئٕٞ ُغ٘خ ٝروبه٣و ُِجوآظ اُزٞع٤ٜ٤خ اُِغبٕ روبه٣و ٓواعؼخ. ك

 .ٓؼ٤٘خ ثٔووهاد ٣زؼِن ك٤ٔب اُطلاة رظِٔبد ٓغ اُزؼبَٓ. م

 .اُجوآظ ْـ٤َثز رزؼِن أفوٟ َٓبئَ أ١. ه

 .اُٜ٘بئ٢ ُلاػزٔبك ا٤ٌُِخ ٓغٌِ ا٠ُ اُجوآظ اكاهح ٓغٌِ ر٤ٕٞبد ع٤ٔغ ٝروكغ
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 انجزايج تجًُذ/  إضبفخ ( إجزاءاد12يبدح )

 إٔ ًٔب ٣ٌٖٔ. اُوَْ ٛنا رقٖٔ ٖٙٔ عل٣ل رق٢ٖٖ ثوٗبٓظ ٖٓ أهَبّ ا٤ٌُِخ اهزواػ هَْ لأ١ ٣ٌٖٔ •

 زقٖٖبد.اُ ٓزؼلك عل٣لاً ثوٗبٓغًب هَْ ٖٓ أًضو ٣وزوػ

 كهاٍخ ا٠ُ ثبلإٙبكخ اُِٞائؼ ٛنٙ ك٢ ًٔب اُجوٗبٓظ ٓؼِٞٓبد ع٤ٔغ ٓزٚٔ٘بً اُجوٗبٓظ ٓوزوػ رول٣ْ ٣غت •

ب الاهزواػ ٣زٖٚٔ إٔ ٣ٝغت. اُغل٣ل اُجوٗبٓظ ُقو٣غ٢ ٝأُغزٔغ اُٖ٘بػخ لاؽز٤بعبد علٟٝ ًٚ  ٓواعؼخ أ٣

 .اُجوٗبٓظ ٛنا ُزْـ٤َ ا٤ٌُِخ كافَ أُزبؽخ أُٞاهك

 ٓغٌِ ا٠ُ اُز٤ٕٞخ ٝهكغ الاهزواػ ثلهاٍخ ٣وّٞ اُن١ اُجوآظ اكاهح ٓغٌِ ا٠ُ أُوزوؽبد ع٤ٔغ رول٣ْ ٣غت •

 .ا٤ٌُِخ

 ُِغبٓؼبد الأػ٠ِ اُغبٓؼخ لإؽبُزٜب ا٠ُ أُغٌِ ا٠ُ اؽبُزٜب ٣زْ ا٤ٌُِخ، ٓغٌِ هجَ ٖٓ ػ٤ِٜب أُٞاكوخ ثؼل •

 .اُِٞائؼ ٛنٙ ا٠ُ اٙبكزٜب صْ ٖٝٓ

 ُيّ اما اُجوٗبٓظ رغ٤ٔل ،ٌُ أُقزٖخبأٝ أُغ اُوَْ أُقزٔ ٓغٌِ ر٤ٕٞخ ٠ػِ ث٘بءً  ا٤ٌُِخ، ُٔغٌِ ٣ٌٖٔ •

 .الأٓو

 ( شزوط انمُذ ويتطهجبد الإنتحبق13يبدح )

ٝ رزجغ اُ٘ظْ ٝ اُِٞائؼ اُٖبكهح ػٖ أُغٌِ .ثٜ٘بعبٓؼخ ٢ٛ ٓئٍَخ رؼ٤ٔ٤ِخ ؽ٤ٌٓٞخ رزجغ  ثجٜ٘ب ٤ًِخ اُٜ٘لٍخ

اُطلاة اُن٣ٖ ٣َزل٤لٕٝ ٖٓ ٛنا ٝ اُجوآظ أُزقٖٖخ ٓغبٗبً.  ولّ اُزؼ٤ِْ ك٢ر الأػ٠ِ ُِغبٓؼبد. ًٔب أٜٗب

ٖٓ  ّٜبكح اُضب٣ٞٗخ أُٖو٣خ )اُضب٣ٞٗخ اُؼبٓخ( أٝ ٓب ٣ؼبكُٜب، ٝاُزؾن ثٜب ٞاأًِٔ اُزؼ٤ِْ أُغب٢ٗ ْٛ أُٝئي اُن٣ٖ

أُغب٢ٗ أٝ ٓب ٣ؼبكُٜب. ٣ؾبكع اُطبُت ػ٠ِ رؼ٤ِٔٚ  ْٜبكحاُ ٙاُؾٍٖٞ ػ٠ِ ٛن بّػفلاٍ ٌٓزت اُز٤َ٘ن ك٢ ٗلٌ 

 .ٝ لائؾزٚ اُز٘ل٤ن٣خ ُغبٓؼبدهبٕٗٞ ر٘ظ٤ْ ااُْوٝٛ أُٖ٘ٞٓ ػ٤ِٜب ك٢  ٛبُٔب أٗغي

 ٘ظبّ اَُبػبد أُؼزٔلح.ث٣زْ رول٣ْ ع٤ٔغ اُجوآظ ك٢ ٛنٙ اُِٞائؼ   • 

 خ ٝٓزؼلكح اُزقٖٖبد.٤ر٘وَْ اُجوآظ ك٢ ٛنٙ اُِٞائؼ ا٠ُ كئز٤ٖ: رقٖٖ  • 

بحٌث تكون رغبة الطالب  لتحاق بالبرامج المختلفةللاعامة الد مواعمن خلال مجلس الكلٌة التضع الكلٌة  •

ػ٠ِ اُولهح  ث٘بء الساعات المعتمدة ببرامج ومبدأ تكافإ الفرص هً الأساس فً لبول الطلاب بنظام الدراسة

  ٤ٌُِِخ. ٍز٤ؼبث٤خالا

بُجوآظ ٓزؼلكح ث بمُزؾث٤٘ٔب رقٚغ هٞاػل الاَغ٤َ ك٢ اُجوآظ أُزقٖٖخ، ٣َٔؼ ُطلاة اُزؼ٤ِْ أُغب٢ٗ ثبُز •

ُِٞائؼ أُ٘ظٔخ ك٢ ٛنا اُْؤٕ ٛجوب ُٔب رٚؼٚ اُغبٓؼخ ٖٓ ( ا٤ُٔٔيحاُزقٖٖبد )أُؼوٝكخ ٍبثوبً ثبٍْ اُجوآظ 

 .ٛجوب ُِلائؾخ الأًبك٤ٔ٣خ أُٞؽلح ثبُغبٓؼخ ُٜب هٍّٞ كها٤ٍخ ٓ٘لِٖخّوٝٛ ٝ
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ِوطبع ُاُؾل الأك٠ٗ  ٞاؽوو ْٜز٤َ٘ن ٌُٖٝ٘ٓ فلاٍ ٌٓزت اُثجٜ٘ب اُطلاة ؿ٤و أُِزؾو٤ٖ ٓجبّوح ث٤ٌِخ اُٜ٘لٍخ • 

ُزؾبم، أٓب ٠ِ ُِغبٓؼبد ك٢ ٛنا اُْؤٕ ٍ٘خ الا٣قٚؼٕٞ ُوٞاػل اُزؾ٣َٞ اُٖبكهح ٖٓ أُغٌِ الأػ اُٜ٘ل٢ٍ

اُوٍّٞ اُلها٤ٍخ  مادٓزؼلكح اُزقٖٖبد ّوٛ إٔ ٣ْ٘ٚ ا٠ُ اُجوآظ ٛلاة اَُ٘ٞاد اَُبثوخ ٣زْ هجُْٜٞ 

 خ ًَ ػبّ.ٓغٌِ ا٤ٌُِ ب٣ووهٛاُز٢  أُ٘لِٖخ

الاٗٚٔبّ ا٠ُ اُجوآظ  ُْٜ اُؾن ك٢ٖٓ فلاٍ ٌٓزت اُز٤َ٘ن، ثجٜ٘ب اُطلاة أُو٤ل٣ٖ ٓجبّوح ث٤ٌِخ اُٜ٘لٍخ • 

 هٍّٞ كها٤ٍخ ٓ٘لِٖخ. ٓزؼلكح اُزقٖٖبد اُز٢ رلكغ

هٍّٞ كها٤ٍخ ٓ٘لِٖخ  ُجوآظ ٓزؼلكح اُزقٖٖبد اُز٢ رلكغثب ٤ٌِخ رول٣ْ ٓ٘ؼ كها٤ٍخ اٙبك٤خا٣ٌُٖٔ ُٔغٌِ • 

ٝكن اُوٞاػل  طلاة اُن٣ٖ ؽووٞا اُؾل الأك٠ٗ ٖٓ أُؼلٍ اُزوا٢ًٔ، أٝ اُطلاة م١ٝ اُولهاد أُب٤ُخ أُؾلٝكح،ُِ

 .هزواػ ٓغٌِ اكاهح اُجوآظاػ٠ِ  ث٘بء اُز٢ ٣ؼِٜ٘ب أُغٌِ ًَ ػبّ

ٛجوب  (ؼ٢ِٔ ) ّؼجخ اُو٣ب٤ٙبد إ ٝعلدوَْ اُاُ - ؼبٓخاُاُضب٣ٞٗخ ٖٓ أٝائَ ٛبُت  صلاص٣ٕٞزْ اػلبء أػ٠ِ • 

٤ِٛخ ٓلح الإػلبء ٣َزٔوُجوآظ ٓزؼلكح اُزقٖٖبد. ُٝزؾبم ثبػ٘ل الا لهاٍخآُٖ هٍّٞ ُِزور٤ت اُزٌواه١ 

ٛنا  ولك٢ ًَ كَٖ كها٢ٍ، ٝالا كبٕ اُطبُت ٤ٍل 3.7ؽبكع اُطبُت ػ٠ِ ٓؼلٍ روا٢ًٔ لا ٣وَ ػٖ اما اُلهاٍخ 

 .ػ٤ِٚ الآز٤بى ٤ٍٝزْ رطج٤ن اُوٞاػل الأفوٟ

ة اُقَٔخ الأٝائَ ك٢ اُلوهخ الإػلاك٣خ ك٢ أ١ ٤ًِخ ٛ٘لٍخ ؽ٤ٌٓٞخ ٖٓ اُوٍّٞ اُلها٤ٍخ ػ٘ل ٣زْ اػلبء اُطلا •

 أٝ أًجو 3.7الإُزؾبم ثبُجوآظ ٓزؼلكح اُزقٖٖبد ٝ ٣َزٔو الإػلبء اما ؽبكع اُطبُت ػ٠ِ ٓؼلٍ روا٢ًٔ 

 .ػ٤ِٚ ٛنا الآز٤بى ٤ٍٝزْ رطج٤ن اُوٞاػل الأفوٟ ولٝالا كبٕ اُطبُت ٤ٍل

جوآظ ٓزؼلكح اُزقٖٖبد رقل٤ٚبد ك٢ اُوٍّٞ اُلها٤ٍخ اُطلاة أُزلٞه٤ٖ كها٤ٍب كافَ ٣زْ ٓ٘ؼ اُ •

 ًبُزب٢ُ:

 % 20رقل٤٘ ٣َٖ ا٠ُ  ≤GPA 3.7اما ًبٕ   -

 % 10رقل٤٘ ٣َٖ ا٠ُ  GPA ≥3.3≤3.7اما ًبٕ  -

ٖ كٍٖٞ كها٤ٍخ هئ٤َ٤خ ٓززب٤ُخ، ٣ٌٔ 4ُٔلح   2.0≤اما ُْ ٣ؾون ٛبُت اُجوآظ أُزقٖٖخ ٓؼلٍ روا٢ًٔ • 

ٗزوبٍ ُخ ػلّ رؾو٤ن مُي ٣ٌٖٔ ُِطبُت الاأَُبػ ُٚ ثزَغ٤َ ٓووهاد ُل٤ِٖٖ كها٤٤ٍٖ ُوكغ ٓؼلُٚ ٝ ك٢ ؽب

 .أُووهح ا٠ُ اُجوآظ ٓزؼلكح اُزقٖٖبد ٓغ ككغ اُوٍّٞ اُلها٤ٍخ

زَغ٤َ ثك٢ ٓووه ٓب ٓور٤ٖ، ك٤َُٔؼ ُٚ  -أُزؼلكح اُزقٖٖبداما هٍت اُطبُت أَُغَّ ك٢ أ١ ٖٓ اُجوآظ • 

ًَ ػبّ ك٢ ٍ٘خ ٓوبثَ هٍّٞ اٙبك٤خ ٣ووهٛب ٓغٌِ ا٤ٌُِخ ٓواد أفوٟ  4ٓوح أفوٟ ُٔلح  أُووه اٛن

 رَغ٤َ أُووه.



   
 
_________________________________________________________________________________ 

14 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

ٓزطِجبد  ٖٙٔ ثبُزَغ٤َ ك٢ أُووهاد أُطِٞثخ ُِؾٍٖٞ ػ٠ِ اُلهعخ اُجوآظ أُزقٖٖخ٣َٔؼ ُطِجخ  •

ؿ٤و لأ١ ٍجت ٖٓ الأٍجبة بٓظ ُِجوٗأ١ ٍبػبد ٓؼزٔلح َٓغِخ ثؼل اَُبػبد أُؼزٔلح أُطِٞثخ ٝثوٗبٓغٚ. 

 ٓغٌِ ا٤ٌُِخ ًَ ػبّ ك٢ ٍ٘خ رَغ٤َ أُووه. ٣زْ رؾ٤َٖ اُوٍّٞ اُلها٤ٍخ أُ٘لِٖخ اُز٢ ٣ووهٛبٔوجُٞخ اُ

 كبٗٚ اد ك٢ اُلٍٖٞ اُلها٤ٍخ اُوئ٤َ٤خ. ٝٓغ مُيهؤوكوٜ رَغ٤َ اُ اُجوآظ أُزقٖٖخ٣ٌٖٔ ُطلاة  •

ٓغٌِ ا٤ٌُِخ  لكغ اُوٍّٞ اُلها٤ٍخ أُ٘لِٖخ اُز٢ ٣ووهٛبرَغ٤َ اُلٝهاد ك٢ اُلَٖ ا٤ُٖل٢ ث ٣ٌْٜٔ٘ مُي

 ًَ ػبّ ك٢ ٍ٘خ رَغ٤َ أُووه.

 ٣ٌٕٞ ٓبُْ) الأهَ ػ٠ِ ٓؼزٔلح ٍبػخ 12ٍ َٓغلا ٣ٌٕٞ ٕأ ٣غت اُجوٗبٓظ ك٢ ٓ٘زظٔب اُطبُت ٣ٌٕٞ ٢ٌُ •

 21 ػٖ غِخأَُ اَُبػبد ػلك ري٣ل لاأٝ َٝٓ٘ن اُجوٗبٓظ ًبك٢ٔ٣الأ أُوّل ٓٞاكوخ ثؼل( فو٣غب اُطبُت

 .ُِطبُت اُؼبّ أُؼلٍ ٝ اُزَغ٤َ ُوٞاػل ٛجوب ٓؼزٔلح ٍبػخ

اُوٍّٞ اُلها٤ٍخ ٓغ ٍلاك أ١ ػلك ٖٓ أُووهاد  كهاٍخ٣ٌٖٔ لأ١ ٛبُت ؿ٤و ِٓزؾن ث٤ٌِخ اُٜ٘لٍخ ثجٜ٘ب  •

لهعبد ٛجوب اُٝ ٣ؾَٖ اُطبُت ػ٠ِ ث٤بٕ  ه،٤ٌُِخ ًَ ػبّ ك٢ ٍ٘خ رَغ٤َ أُوواُز٢ ٣ووهٛب ٓغٌِ ا

 ُِلائؾخ.

Disciplinary) -Inter (: انزسىو انذراسُخ نهجزايج يتعذدح انتخصصبد14يبدح )

Programs ) 

ػ٠ِ ٝ. ٛجوب ُلائؾخ الأًبك٤ٔ٣خ أُٞؽلح ثبُغبٓؼخ٣زْ رؾل٣ل اُوٍّٞ اُلها٤ٍخ ، أُؾلكح ٌَُ ٍبػخ ٓؼزٔلح ، • 

 ًبك٤ٔ٣خ.٘خ الأبَُث الإػلإ ػٖ ٛنٙ اُوٍّٞ هجَ ثلء اُلهاٍخ ٤ًَٝ ا٤ٌُِخ ُِزؼ٤ِْ ٝ اُطلاة

ػلك اَُبػبد أُؼزٔلح  ٣زْ ككغ اُوٍّٞ اُلها٤ٍخ ك٢ ًَ كَٖ كها٢ٍ )اُل٤ِٖٖ الأٍٝ ٝاُضب٢ٗ( ػ٠ِ أٍبً• 

أُزجو٢  ػلك اَُبػبد أُؼزٔلح ٣ٌٍٖبػخ ٓؼزٔلح ٌَُ كَٖ كها٢ٍ ٓب ُْ  12اُز٢ ٣َغِٜب اُطبُت ثؾل أك٠ٗ 

اُؼلك اُلؼ٢ِ َُِبػبد  ػ٠ِ اُطبُت ككغ ٓجِؾ أهَ ٖٓ مُي ، ٝك٢ ٛنٙ اُؾبُخ ٣غت ُِؾٍٖٞ ػ٠ِ اُلهعخ

 أُؼزٔلح أَُغِخ.

ٓوبثَ اُقلٓبد اُؼبٓخ ٝ اُزله٣ت ٝ الأْٗطخ ًَ كَٖ كها٢ٍ هئ٢َ٤  أُووهح  وٍّٞا٣ُلكغ اُطبُت • 

 كافَ اُؾوّ اُغبٓؼ٢.اُلإل٤خ 

 .أُووهحوٍّٞ الا ثؼل ككغ اُ لا٣ٌٕٞ ٍبه٣ب أُووهاُزَغ٤َ ك٢ •  
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 عذ  انتحىَم )تغُُز انجزَبيج انذراسً ( وإعبدح انمُذ داخم انجبيعخ( لىا15يبدح )

  ١ ٖٓ اُجوآظ أ٣غٞى رؾ٣َٞ اُطلاة ٖٓ ثوٗبٓظ ٛ٘ل٠ٍ ث٘ظبّ اَُبػبد أُؼزٔلح )ٖٓ كافَ ا٤ٌُِخ( ا٠ُ

% ٖٓ ٓزطِجبد 05ي اُطبُت ٣ؾلكٛب ٓغٌِ ا٤ٌُِخ ٛبُٔب ُْ ٣غزأُلهعخ ك٠ لائؾخ ا٤ٌُِخ ٝكوب ُِوٞاػل اُز٠ 

 .ٝ ثؼل اعواء أُوبٕخ اُلاىٓخ قوطاُز

  إٔ ٣ٌٞٗٞا  ٣غت ػ٤ِْٜ آفو،ك٠ ثوٗبٓظ  ُزؾبم ُِلهاٍخ٣وؿجٕٞ ك٠ الاأُِزؾو٤ٖ ثجوٗبٓظ ٝ ػ٠ِ اُطلاة

ٝٛجوب ُِوٞاػل اُز٠ ٣ؾلكٛب ٓغٌِ ا٤ٌُِخ  2.0ثٔزٍٜٞ روا٠ًٔ لا٣وَ ػٖ  اُؼبّٜٗٞا ٓووهاد أَُزٟٞ أهل 

 .ٍز٤ؼبث٤خالا ػ٠ِ اُولهح ث٘بء٣ٝووٛب ٓغٌِ اُغبٓؼخ 

 ٟاما ًبٕ اُزؾ٣َٞ ٖٓ ٤ًِخ أفوٟ كافَ اُغبٓؼخ لا٣زْ اُزؾ٣َٞ الا ػٖ ٛو٣ن ٌٓزت اُزؾ٣ٞلاد أُوًي 

 . ٝثؼل ػَٔ أُوبٕبد اُلاىٓخ ٝٓغ ثلا٣خ اُؼبّ اُلها٠ٍ ثبكاهح اُغبٓؼخ 

 ( ُْؾَبة اُزول٣واد أٌُبكئخ ػ٘ل رؾ٣َٞ اُطبُت ٖٓ اُ٘ظبّ اُل٠ِٖ ٣3َزقلّ اُغلٍٝ هه )٠ ٗظبّ ُا

 اَُبػبد أُؼزٔلح.

  ٣غٞى هجٍٞ اُطلاة اُٞاكل٣ٖ اُؾب٤ِٕٖ ػ٠ِ اُضب٣ٞٗخ اُؼبٓخ أٝ ٓب٣ؼبكُٜب ٝكوب ُِزو٤ّؾبد اُز٠ روك ٤ٌُِِخ

ٖٓ الإكاهح اُؼبٓخ ُِٞاكل٣ٖ ٣ٝز٠ُٞ ٓغٌِ ا٤ٌُِخ اهزواػ ٓوبثَ رٌِلخ اُقلٓبد اُزؼ٤ٔ٤ِخ ثقلاف اُوٍّٞ 

 .ٔ٘ظٔخٛجوب ُِوٞاػل اُاُغبٓؼ٤خ ٣ٝزْ اُوجٍٞ 

 لىاعذ انتحىَم يٍ انجبيعبد الأخزي( 16يبدح )

 فوٟ ٛجوب ُِْوٝٛ اُزب٤ُخ :أ٣زْ رول٣ْ ِٛجبد اُزؾ٣َٞ ٖٓ عبٓؼبد 

 .٣زْ اُزؾ٣َٞ ػٖ ٛو٣ن ٌٓزت اُزؾ٣ٞلاد أُوًيٟ ثبكاهح اُغبٓؼخ 

 د.إٔ ٣َزٞك٠ اُطبُت هٞاػل اُوجٍٞ ثب٤ٌُِخ ٝاُْوٝٛ الأفوٟ اُز٠ ٣ؾلكٛب أُغٌِ الأػ٠ِ ُِغبٓؼب 

  ٘٣غٞى ُٔغٌِ ا٤ٌُِخ هجٍٞ ٛلاة ٓؾ٤ُٖٞ ٖٓ ٤ًِبد ٛ٘ل٤ٍخ ؽ٤ٌٓٞخ رطجن اُ٘ظبّ اُل٠ِٖ ك٠ ثؼ

ً  اُجوآظ ثب٤ٌُِخ ثؼل ػَٔ أُوبٕبد اُلاىٓخ ُِزؾ٣َٞ ٖٓ اُ٘ظبّ اُل٠ِٖ ا٠ُ ٗظبّ  اَُبػبد أُؼزٔلح ٛجوب

 . ج٘ل اَُبثنُزياّ ثٔب ٗٔ ػ٤ِٚ اُ٘خ هطبع اُلهاٍبد اُٜ٘ل٤ٍخ ٓغ الاُلأٛو اُز٠ رٚؼٜب ُغ

 ثب٤ٌُِخ  ٓزؼلكح اُزقٖٖبدجوآظ اُرؾ٣َٞ اُطلاة ٖٓ ثوآظ ٍبػبد ٓؼزٔلح ثغبٓؼبد أفو١ ا٢ُ  ٣غٞى

عز٤بى % ٖٓ اَُبػبد أُؼزٔلح اُلاىٓخ لا50ؽزَبة أًضو ٖٓ اؽ٤ش لا٣زْ  ثؼل ػَٔ أُوبٕبد أُطِٞثخ 

ثْوٛ ػلّ ٓوٝه أًضو ٖٓ فٌٔ  اُجوٗبٓظ أُؾٍٞ ا٤ُٚ ٖٓ اَُبػبد اُز٢ أٜٗبٛب اُطبُت هجَ اُزؾ٣َٞ

ٝ ك٢ ع٤ٔغ الأؽٞاٍ ٣زْ اعواء ٓوبٕخ ُٔب كهٍٚ ٤ُزْ ؽَبثٚ ٖٙٔ  .عز٤بىٛباٍ٘ٞاد كها٤ٍخ ػ٠ِ 

 ؽزَبثٜب ك٢ ؽَبة أُؼلٍ اُزوا٢ًٔ ُِطبُت.آزطِجبد اُؾٍٖٞ ػ٠ِ اُلهعخ كٕٝ 

  ٍّبػبد ٓؼزٔلح ُٔووهاد ٠ٚٓ ػ٠ِ كهاٍزٜب فٌٔ ٍ٘ٞاد أًبك٤ٔ٣خ.أؽزَبة اػل ٟ 

 اُوٍٞة أٝ الأًبك٤ٔ٣خ ُِلوٓ الأه٠ٖ اُؾل رغبٝىْٛ ثَجت ٤ًِزْٜ ٖٓ أُل٤ُٖٖٞ اُطلاة ث٘وَ ٣َٔؼ لا. 
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 انذراسخ فً جبيعبد اخزي( 17يبدح )

ك٠  ُِجوٗبٓظ اُلها٢ٍ أُو٤ل ك٤ٚ اُطبُت ( ٖٓ اَُبػبد أُؼزٔلح%٣40َٔؼ ُِطبُت  ثلهاٍخ ٓب لا٣ي٣ل ػٖ  )

 فوٟ ٓؼزوف ثٜب ٖٓ أُغٌِ الأػ٠ِ ُِغبٓؼبد ٝرؾَت ُْٜ ٛنٙ اَُبػبد ٝكن اُْوٝٛ اُزب٤ُخ:أعبٓؼخ  

 خ اُٜ٘لٍخ ثجٜ٘ب.ٍبػخ ٓؼزٔلح ثبُجوٗبٓظ ك٠ ٤ًِ 36إٔ ٣ٌٕٞ اُطبُت أ٠ٜٗ ث٘غبػ ٓبلا٣وَ ػٖ  -1

إٔ ٣ؾَٖ اُطبُت ػ٠ِ ر٤ٕٞخ ثبُٔٞاكوخ ػ٠ِ أُووهاد اُز٠ ٤ٍوّٞ ثلهاٍزٜب ك٠ اُغبٓؼخ الأفوٟ ٖٓ  -2

 أُوّل الأًبك٠ٔ٣ ٝرؼزٔل ٖٓ ٓغٌِ ا٤ٌُِخ.

 %.80إٔ ٣زٞاكن  أُؾز١ٞ اُؼ٢ِٔ ُِٔووه ك٠ ؽلٝك  -3

 عزبى ًَ أُووهاد أُزطِجخ ُِٔووه.اإٔ ٣ٌٕٞ اُطبُت هل  -4

 تطهجبد انحصىل عهً انذرجخ( ي18يبدح )

 الهندسة: فً العلومبكالورٌوس ٌشترط لحصول الطالب على درجة 

 للمتطلبات وفم ا البرامج أحد فً بنجاحساعة معتمدة(  160)  المطلوبة المعتمدة لساعاتجتٌاز اا -1

 .2.0 عن ٌمل لا تراكمً معدل مع علٌها المنصوص

 ( ساعة معتمدة .0) النجاح فى جمٌع الممررات الدراسٌة التى لها -2

 على التخرج مشروع ٌكتمل أن ٌمكن. للتخرج البرامج متطلبات من أساسً جزء هو التخرج مشروع -3

 متطلبات ٌستوف لم ما الطالب ٌتخرج ولن البرنامج، متطلبات حسب متتالٌٌن دراسٌٌن فصلٌن مدى

 .المشروع فً النجاح

 النسبة المئوٌة
 نظام الساعات المعتمدة

 التقدٌر المناظر عدد النقاط

 % فؤكثر95
4.0 

A+ 

%95% الى ألل من 90  A 

%90% الى ألل من 85  3.70 A- 

%85% الى ألل من 80  3.30 B+ 

%80% الى ألل من 75  3.00 B 

%75% الى ألل من 71  2.70 B- 

%71% الى ألل من 68  2.30 C+ 

%68% الى ألل من 65  2.00 C 

%65% الى ألل من 60  1.70 C- 

%60% الى ألل من 55  1.30 D+ 

%55% الى ألل من 50  1.00 D 

%50ألل من   0.00 F 

 المعتمدة الساعاتلى نظام ات المكافئة عند التحوٌل من النظام الفصلى إتمدٌرال( 3جدول رلم )
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أسابٌع لكل تدرٌب خلال  4لألل بمدة لا تمل عن  ٌجب أن ٌموم الطالب بالتدرٌب المٌدانى مرتٌن علً ا -4

 فترة دراسته.

% من الساعات المعتمدة على الألل حتى ٌمكنه التسجٌل فى 70جتاز ان ٌكون لد أٌجب على الطالب  -5

مشروع التخرج .وإذا كان المشروع ٌنمسم إلى فصلٌن دراسٌٌن فعلى الطالب أن ٌدرسهما وفما 

 شروع التخرج خلال الفصل الدراسى الصٌفى.لترتٌبهما.ولاٌجوز التسجٌل لم

 (على النحو التالى:4على أن ٌكون توزٌع الممررات التى ٌحتوى علٌها البرنامج )جدول 
 
 

 

 سترشادٌة التى وضعتها الهٌئة المومٌةة لكل برنامج الممررات والنسب الامع مراعاة أن تحمك الخطط الدراسٌ

 لضمان جودة التعلٌم وتشمل الممررات التالٌة

 العلوم الإجتماعٌة والإنسانٌة -1

 دارة الأعمالإ -2

 العلوم الأساسٌة -3

 الثمافة الهندسٌة -4

 العلوم الهندسٌة الأساسٌة -5

 التطبٌمات الهندسٌة والتصمٌم -6

 مشروع التخرج والتدرٌب المٌدانى -7

 ( مدة الدراسة19مادة )

  الطالب متطلبات الحصول علٌها وفما لما تحدده اللائحة الداخلٌة تمنح الدرجة العلمٌة متى استوفى

 للبرنامج.

 المجموعات التخصصٌة
 الحد

 الأدنى
 الحد

 الأقصى
 المكونات الأساسٌة

ة ، بناء شخصٌة الخرٌجٌن الثمافٌة ، وتنمٌة مهارتهم الشخصٌ -- %8 متطلبات الجامعة
والإدران العام بمضاٌا المجتمع والتركٌز على الهوٌة والإرتباط 

 بالوطن

الحد الأدنى للعلوم الأساسٌة والثمافة الهندسٌة والعلوم الهندسٌة  -- %20 متطلبات الكلٌة
 الأساسٌة حول كافة التخصصات

تطبٌمات فى العلوم الهندسٌة الأساسٌة ومبادئ التصمٌم وال -- %35 متطلبات التخصص العام
 التخصص العام ) معلومات عن جمٌع التخصصات الدلٌمة(

المهارات والعلوم الهندسٌة والتصمٌمات والتطبٌمات الهندسة  %30 -- متطلبات التخصص الدلٌك
 التخصصٌة

 تىسَع انًمزراد انذراسُخ داخم انجزَبيج (4)جذول  
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  ٌمكن أن ٌسمح للطالب المتفوق بالتخرج والحصول على درجة البكالورٌوس فى الهندسة

سنوات دراسٌة، أو )ثمانٌة فصول دراسٌة  4بنظام الدراسة بالساعات المعتمدة، فى مدة 

 لمدة الدراسة العادٌة. بالإضافة ، هذات التخرجكافة متطلبا اجتٌازرئٌسٌة(، بعد 

 فى البرنامج وهو ما لاٌشمل الفصول  ةالحد الألصى للدراسة ضعف المدة المنصوص علٌها والممترح

 سباب ممبولة من مجلس الكلٌة وبعد هذه المدة ٌتم فصل الطالب من البرنامج.جمدة لأالدراسٌة الم

 الدراسة واعٌد( م20مادة)

 :فصول كالتالى ةلى ثلاثإكادٌمٌة الأ تنمسم السنة
) فصل رئٌسى(  وٌبدأ مع بداٌة العام الدراسى الجامعى ولمدة  فصل الخرٌف -الفصل الدراسى الأول  .1

 .سبوعا تدرٌساأ 15

جازة منتصف العام  الجامعى ولمدة إ)فصل رئٌسى ( وٌبدأ بعد   فصل الربٌع -الفصل الدراسى الثانى .2

 .سبوعا تدرٌساأ 15

اسابٌع تدرٌسٌة مع مضاعفة  7فى شهر ٌولٌو ولمدة  أوٌبد ختٌارى (ال الدراسى الصٌفى )فصل الفص .3

 .ساعات الممررات الدراسٌة

 (1شكل رلم ( الأكادٌمً تموٌمٌتم المٌد والتسجٌل لبل بداٌة كل فصل دراسى طبما لل
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 ( الأقسام العلمٌة المشتركة فى تنفٌذ برامج الساعات المعتمدة21مادة )

ات الجودة و المٌام بكافة متطلبٌشرف مجلس المسم المختص على تدرٌس جمٌع الممررات الدراسٌة )التخصصٌة( 

عه وٌتم تدرٌس ممررات العلوم بللبرنامج الذى ٌت ستبٌانات الممررة من لبل مجلس الكلٌةو التمرٌر السنوي و الا

 فى تخصصه: لفة  من خلال الألسام التالٌة كلالمخت

 دسة المٌكانٌكٌة .لسم الهن -1

 لسم الهندسة الكهربٌة . -2

 لسم الهندسة المدنٌة . -3

 لسم الهندسة المعمارٌة. -4

 لسم العلوم الهندسٌة الأساسٌة. -5

 .ةمن كلٌات الطب فى برنامج الهندسة الطبٌة الحٌوٌ ةلسام خارجٌأ -6

 ألسام خارجٌة من كلٌات الحموق فى مجال التشرٌعات والموانٌن والعمود والإنسانٌات. -7

 دارة .التجارة فى مجال اللوجستٌات والإ لسام خارجٌة من كلٌاتأ -8

نجلٌزٌة وٌجوز تدرٌس بعض الممررات باللغة العربٌة مثل هى اللغة الإختبارات و الا لغة الدراسة

 .الإنسانٌات

 ( طرق التدرٌس والوسائل التعلٌمٌة22مادة )

 حو التالى:تعتمد الكلٌة على طرق التدرٌس التملٌدٌة والحدٌثة على الن

لى طلابه إحٌث تموم على وسٌلة ٌعرض بها المحاضر المادة العلمٌة وٌنملها  الطرق التقلٌدٌة -

 بعد تبسٌطها وتموم هذه الطرٌمة فى الغالب على شرح المحاضر وفاعالٌته.

هما فى تموم على التفاعل بٌن المحاضر والطالب معا ، بمعنى أن ٌشترن كلا الطرق الحدٌثة   -

المعلومة والتعلم الذاتى الذى ٌإدى إلى إطلاق طالات الطلاب وإبداعاتهم وٌدفعهم البحث عن 

للتعلم وتعتبر الوسائل الحدٌثة عنصرا من عناصر العملٌة التعلٌمٌة وتستخدم الكلٌة الوسائل التالٌة 

: 

 الوسائل البصرٌة ) أجهزة العرض الضوئٌة المتصلة بالحاسب(. -

 المحاضرات عبر الإنترنت والفٌدٌو(. –لسبورات الذكٌة ا –خرى )الحاسب الألى أوسائل  -

لعرض لصص النجاح والتطبٌك صٌن من الصناعة أو ذوى الخبرة صختدعوة الخبراء والم -

 للدراسة. العملً

ٌجوز لمجلس الكلٌة بعد أخذ رأى مجلس المسم المختص وحسب طبٌعة الممررات الدراسٌة  -
م الهجٌن، بحٌث تكون الدراسة فى الممرر بنسبة أن ٌمرر تدرٌس ممرر أو أكثر بنمط التعلٌ

% بنظام التعلٌم عن بعد، وعلى أن ٌتم عرض ذلن على 40-30% وجها  لوجه و60-70
 .لاعتمادهمجلس شئون التعلٌم والطلاب بالجامعة للموافمة علٌه ورفعه إلى مجلس الجامعة 

 ( قواعد الإنتظام فى الدراسة23مادة )

 لتزام بالمواعد التالٌة:مج علٌهم الاطلاب المسجلٌن بالبراال
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 سداد الرسوم الدراسٌة (1)

 ٌتم دفع رسوم التسجٌل والخدمات التعلٌمٌة طبما لما ٌمرره مجلس الجامعة فى هذا الشؤن.

 انتظام الحضور (2)

أو العملٌة وٌخطر  ةستاذ كل ممرر تسجٌل حضور وغٌاب الطلاب عن المحاضرات أوالتمارٌن التطبٌمٌأٌتولى 

 ك البرنامج:بذلن منس
 من مجموع المحاضرات و التمارٌن. %10عند تجاوزه نسبة غٌاب  ٌاأول اٌتم إنذار الطالب إنذار -

 من مجموع المحاضرات و التمارٌن. %20عند تجاوزه نسبة غٌاب  إنذارا ثانٌاٌتم إنذار الطالب  -

ممبول بدون عذر من مجموع المحاضرات و التمارٌن % 25اذا زادت نسبة غٌاب الطالب عن  -

 ومعتمد من مجلس الكلٌة ٌتم حرمان الطالب من دخول امتحان الممرر.

ٌسجل للطالب ٌمبله مجلس الكلٌة عذر ممبول % وكان غٌابه ب25ب للطالب عن إذا زادت نسبة الغٌا -

 ولا تدخل فى حساب أٌا من المعدل الفصلى أو التراكمى للطالب. غٌر مكتملتمدٌر 

 ٌقاف قٌد الطالبإ (3)

الطالب بتمدٌم طلب بإٌماف لٌده فعلٌه سداد الرسوم الدراسٌة الإدارٌة الخاصة بذلن ولً أمر ام فى حالة لٌ

 ن ٌتم ولف المٌد فى المواعٌد المحددة من لبل مجلس الكلٌة.أعلى 

 

 تغٌٌر عنوان الطالب (4)

لات دارة البرنامج  بؤى تغٌٌر ٌحدث فى محل إلامته حتى تتم المراسإالطالب أن ٌخطر ولً أمر على 

 .أو من خلال النظام الإلكترونً أو الإٌمٌل الجامعً للطالب على عنوانه الصحٌح

 انفصم يٍ انذراسخ والإَذار الأكبدًًَ( 24يبدح )

  ٖٓ َ٣2.0ؾَٖ اُطبُت ػ٠ِ اٗناه أًبك٠ٔ٣ اما ًبٕ ٓؼلُٚ اُزوا٠ًٔ  ك٠ أٟ كَٖ كها٠ٍ هئ٠َ٤ أه. 

 د أًبك٤ٔ٣خ ٓززب٤ُخ.ناهاٗاٍزخ  ٣زْ كَٖ اُطبُت ٖٓ اُلهاٍخ اما ؽَٖ ػ٠ِ 

  ك٠ أٟ  كَٖ كها٠ٍ هئ٠َ٤ ، كبٗٚ ٣زْ اػبكح ؽَبة ػلك  2.0اما رغبٝى أُؼلٍ اُل٠ِٖ ُِطبُت

 الإٗناهاد الأًبك٤ٔ٣خ أُززبثؼخ.

 )ٛجوب  ٣زْ كَٖ اُطبُت اما ُْ ٣ؾون ٓزطِجبد اُزقوط فلاٍ أُلح اُوٖٟٞ ُِلهاٍخ )ٙؼق ٓلح اُجوٗبٓظ

 ُلائؾخ.

 ُٔرزبػ ُٚ كوٕخ اٙبك٤خ  ٠ُ2.0 ػٖ اٚ اُل٠ِٖ ٓؼلُٗقلبٗ الَٖ ٖٓ اُلهاٍخ ثَجت ؼوٗ ُِاُطبُت ا

ك٤٤ِٖٖ كها٤٤ٍٖ هئ٤٤َ٤ٖ ٓززب٤ُٖ ثبلإٙبكخ ا٠ُ كَٖ ا٤ُٖق ُزؾو٤ن  ثؾل أه٠ٖٜٝٗبئ٤خ ُِزَغ٤َ 

% ٖٓ اُؼلك الإعٔب٠ُ َُِبػبد أُؼزٔلح 80ٓزطِجبد اُزقوط ّو٣طخ إٔ ٣ٌٕٞ أٗغي ث٘غبػ ٓب لا٣وَ ػٖ 

 . ُزقوعٚاُلاىٓخ 
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 مزراد انذراسُخًشزوط تسجُم ان (25) يبدح

  ٣ٌٖٔ ُِطبُت إٔ ٣َغَ ٓووهاد كها٤ٍخ ك٠ اُلٍٖٞ اُلها٤ٍخ اُوئ٤َ٤خ ٝكوب ُِوٞاػل اُزب٤ُخ ) ثؼل ٓٞاكوخ

 أُوّل الأًبك٠ٔ٣ ُِطبُت(

 3.0ٍبػخ ٓؼزٔلح ٝمُي ُِطبُت اُؾبَٕ ػ٠ِ ٓؼلٍ روا٠ًٔ أًجو ٖٓ أٝ ٣َبٟٝ  21ؽز٠  -

ٝ ُِطبُت اُؾبَٕ أٓؼزٔلح ٝمُي ػ٘ل اُزَغ٤َ ك٠ أٍٝ كَٖ كها٠ٍ ُِطبُت  ٍبػخ 18ؽز٠  -

 . 2.0ػ٠ِ ٓؼلٍ روا٠ًٔ أًجو ٖٓ أٝ ٣َبٟٝ 

 .2.0ٍبػخ ٓؼزٔلح ٝمُي ُِطبُت اُؾبَٕ ػ٠ِ ٓؼلٍ روا٠ًٔ أهَ ٖٓ  14ؽز٠  -

 ٍبػخ ٓؼزٔلح. 12اُؾل الأك٢ٗ ُؼلك اَُبػبد أُؼزٔلح أَُغِخ ٛٞ  -

 ك٠ اُلَٖ اُلها٠ٍ ا٤ُٖل٠  ٛجوب ُِوٞاػل اُزب٤ُخ )ثؼل ٓٞاكوخ أُوّل  ٣ٌٖٔ ُِطبُت رَغ٤َ ٓووهاد

 الأًبك٠ٔ٣ (

 3.0ٍبػبد ٓؼزٔلح ٝمُي ُِطبُت اُؾبَٕ ػ٠ِ ٓؼلٍ روا٠ًٔ أًجو ٖٓ أٝ ٣َبٟٝ  9ؽز٠  -

 ٓبُْ ٣ٌٖ َٓغلاً ُِزله٣ت ا٤ُٔلا٢ٗ.

٣ٌٖ  ٓبُْ 3.0ٍبػبد ٓؼزٔلح ٝمُي ُِطبُت اُؾبَٕ ػ٠ِ ٓؼلٍ روا٠ًٔ أهَ ٖٓ  8ؽز٠  -

 َٓغلاً ُِزله٣ت ا٤ُٔلا٢ٗ.

ٍبػبد  3اما ًبٕ اُطبُت َٓغلاً ُِزله٣ت ا٤ُٔلا٢ٗ ٣ٌٔ٘ٚ رَغ٤َ ٓووه ٝاؽل ثؾل أه٢ٖ  -

 ٓؼزٔلح.

 ٣ئكٟ ا٠ُ ٙ اما ًبٕ مُي ٣ٌٖٔ ُِطبُت رَغ٤َ ٓووه كها٠ٍ اٙبك٠ ٝاؽل ػٖ اُؾلٝك أُنًٞهح أػلا

 رقوعٚ ٝمُي ثؼل ٓٞاكوخ أُوّل الأًبك٠ٔ٣.

 ُجوٗبٓظ رؾل٣ل أُووهاد اُلها٤ٍخ اُز٠ ٣زْ ٛوؽٜب ًَ كَٖ كها٠ٍ ػلا أُووهاد  ٣َٔؼ لإكاهح ا

 اُٚوٝه٣خ ُِزقوط ك٤زْ اربؽزٜب ُِزَغ٤َ  ًَ كَٖ كها٠ٍ.

 ُ ٓزؾبٕ اُٜ٘بئ٢ لاْٜ كفٍٞ ا٣ٌٖٔ ُِطلاة اُزَغ٤َ ًَٔزٔؼ٤ٖ ك٢ ثؼ٘ أُووهاد اُلها٤ٍخ ٝؿ٤و َٓٔٞػ

 َٓ٘ن اُجوٗبٓظ. ثؼل ٓٞاكوخ أُوّل الأًبك٢ٔ٣ ٝالا ُِٔووه 

 يستىَبد انذراسخ( 26يبدح )

ًِٔب اٍزٌَٔ اُطبُت َٗجخ ٓؾلكح ٖٓ ٓزطِجبد اُجوٗبٓظ ٍٞف ٣زْ ٗوِٚ ٖٓ َٓزٟٞ َُِٔزٟٞ اُزب٠ُ ٣ٝٞٙؼ 

 ٠ُ َٗجخ ػلك اَُبػبد أُؼزٔلح اُز٠ رْ اعز٤بىٛب ث٘غبػا( ؽبُخ اُطبُت اٍز٘بكا 5اُغلٍٝ ههْ )

 

أَُزٟٞ 

 اُلها٠ٍ

َٗجخ ػلك اَُبػبد أُؼزٔلح  ُترؼو٣ق ٓٞهغ اُطب

 عزبىٛب اُطبُت ث٘غبػااُز٠ 

 %25ا٠ُ أهَ ٖٓ  0ٖٓ  (Freshman)أَُزٟٞ اُؼبّ  الأٍٝ

 %50ا٠ُ أهَ ٖٓ  25ٖٓ  (sophomore) أَُزٟٞ الأٍٝ اُضب٠ٗ

 %75ا٠ُ أهَ ٖٓ  50ٖٓ  (Junior) أَُزٟٞ اُضب٠ٗ  اُضبُش

 %٠100 اُ 75ٖٓ  (Senior) أَُزٟٞ اُضبُش اُواثغ

 انًُذاٍَ انتذرَت (27) يبدح

 اّواف رؾذ كافَ اُوطبػبد أُزقٖٖخ صٔب٤ٗخ أٍبث٤غلاروَ ػٖ  ُٔلح ٤ٓلا٢ٗ رله٣ت٣َْٔ ًَ ثوٗبٓظ  •

 .اُزله٣ٌ ٤ٛئخ أػٚبء

 ٗزوبٍ ٓوح ٝاؽلح أٍجٞػ٤ب.اٝ ٣ٔ٘ؼ ثلٍ  اكاهح اُجوٗبٓظ هجَ ٖٓ ؼ٤ٖٓ ْٓوف اُزله٣ت ٓزبثؼخ ٣ز٠ُٞ •

 (  ؽبُخ اُطبُت اٍز٘بكا ا٠ُ ػلك اَُبػبد أُؼزٔلح أُغزبىح 0علٍٝ ههْ )
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 .ثغٜخ اُزله٣ت الارٖبٍ َٓئٍٝ رؾل٣ل٣زْ  •

 .اُزله٣ت كزوح ٜٗب٣خ ك٢ الأًبك٢ٔ٣ أُْوف ا٠ُ ك٢٘ روو٣و رول٣ْ اُطبُت ػ٠ِ ٣غت •

 .اُزله٣ت كزوح ٜٗب٣خ ك٢ الأًبك٢ٔ٣ أُْوف ا٠ُ ِطبُتُ رو٤٤ْ رول٣ْ أُْ٘ؤح ػ٠ِ ٣غت •

، ُِزله٣ت الأٍٝ ٍبػخ 65عز٤بى اُطبُت اٝ ٣ْزوٛ ػ٠ِ الأهَ  أٍبث٤غ 4ًَ كزوح  كزور٤ٖ ا٠ُ اُزله٣ت ٣٘وَْ •

 .ػ٠ِ اُزور٤تُِزله٣ت اُضب٢ٗ  ٖٓ اَُبػبد أُؼزٔلح ٍبػخ 96ٝ 

 .اُزوا٢ًٔ أُؼلٍ ؽَبة ك٢ اؽزَبثٚ ٣زْ ٝلا اُوٍٞة/  اُ٘غبػ أٍبً ػ٠ِ ا٤ُٔلا٢ٗ اُزله٣ت رو٤٤ْ ٣زْ •
 

 ( إضبفخ وحذف انًمزراد انذراسُخ28يبدح)
 الأٍٝ ٖٓ اُلٍٖٞ اُلها٤ٍخ اُوئ٤َ٤خ أٝ ك٠ الأ٣بّ  ُِطبُت إٔ ٤ٚ٣ق ٓووه كها٠ٍ ك٠ الأٍجٞع ٣َٔؼ

 اُضلاصخ الأ٠ُٝ ٖٓ اُلَٖ اُلها٠ٍ ا٤ُٖل٠ .

 ٖاُلها٤ٍخ ٣ٌٖٞٔ ُِطبُت إٔ ٣ؾنف أُووهاد اُلها٤ٍخ أَُغَ ثٜب ؽز٠ ٜٗب٣خ الأٍجٞع اُضب٠ٗ ٖٓ اُل ٍ

 اُوئ٤َ٤خ أٝ ٜٗب٣خ الأٍجٞع الأٍٝ ٖٓ اُلَٖ اُلها٠ٍ ا٤ُٖل٠ .

 ٙبكخ أٝ ؽنف أُووهاد اُلها٤ٍخ ا٠ُ ٓقبُلخ اُؾل الأك٠ٗ أٝ اُؾل الأه٠ٖ ُؼلك لا٣غت إٔ ٣ئكٟ  ا

 اَُبػبد أُؼزٔلح ٌَُ كَٖ كها٠ٍ .

 َسحبة يٍ انًمزراد انذراسُخ( الا29يبدح)
 َٗؾبة ٖٓ أُووه اُلها٠ٍ  فلاٍ الأٍبث٤غ اُؼْوح الأ٠ُٝ ٖٓ اُلٍٖٞ اُلها٤ٍخ اُوئ٤َ٤خ ٣ٌٖٔ ُِطبُت الا

 غ اُقَٔخ الأ٠ُٝ ُِلَٖ اُلها٠ٍ ا٤ُٖل٠ .أٝ فلاٍ الأٍبث٤

 َٗؾبة ٝأُٞاكوخ ػ٤ِٚ ه أَُ٘ؾت ٓ٘ٚ ، ّو٣طخ إٔ ٣زْ الاٗزٜبء ٖٓ ِٛت الالا٣وٍت اُطبُت ك٠ أُوو

 .فلاٍ أُلح اُي٤٘ٓخ أُؾلكح

  ٣ؾَٖ اُطبُت ػ٠ِ رول٣و(W)  َُِٓٔووه أَُ٘ؾت ٓ٘ٚ ٣َٝٔؼ ُٚ ثزَغ٤َ ٛنا أُووه )اُؾٚٞه اٌُب

 ٓزؾبٗبد ( ك٠ اُلٍٖٞ اُلها٤ٍخ اُلاؽوخ .خ ثٔب ك٠ مُي الاالأْٗطٝأكاء ع٤ٔغ 

 اُلها٤ٍخ اُلاؽوخ اما هٍت ك٠ اعز٤بىٙ أٝ فز٤بهٟ ، ٣َٔؼ ُِطبُت ثزـ٤٤وٙ ك٠ اُلٖثبَُ٘جخ ُِٔووه الا ٍٞ

 َٗؾبة ٓ٘ٚ . ٝٛنا ٣قٚغ ُٔٞاكوخ أُوّل الأًبك٠ٔ٣ ُِطبُت ٝٓزطِجبد رقوعٚ.هبّ ثبلا

 ًكتًهخانراسُخ غُز ( انًمزراد انذ30يبدح)

 ٓزؾبٕ اُٜ٘بئ٠ ُِٔووه اُلها٠ٍ ثؼنه ٓوجٍٞ ٖٓ هجَ اُِغ٘خ أُقزٖخ ثْئٕٞ اما ُْ ٣ؾٚو اُطبُت الا

 . (I)اُجوٗبٓظ أَُغَ ثٚ ٝٝاكن ػ٤ِٚ ٓغٌِ ا٤ٌُِخ ، كبٕ أُووه ٣ؼزجو ؿ٤و ٌٓزَٔ 

  ٣ؾَٖ اُطبُت ػ٠ِ رول٣و(I) اُزوا٠ًٔ ُِطبُت، ك٠ أُووه ؿ٤و أٌُزَٔ ُٖٝ ٣لفَ ك٠ ؽَبة أُؼل ٍ

 ٓزؾبٕ ٛنا أُووه.لاك٠ ٛنا أُووه ك٠ أُٞػل اُزب٠ُ أُزبػ  الآزؾبٕٝمُي ؽز٠ ٣زْ اعواء 

  ٓزؾبٕ ٛنا لأٌزَٔ ك٠ أُٞػل اُزب٠ُ أُزبػ اُؿ٤و اُٜ٘بئ٠ ُِٔووه  الآزؾبٕاما ُْ ٣وْ اُطبُت ثبعواء

 ك٠ أُووه اُلها٠ٍ .  (F)أُووه كبٗٚ ٣ؾَٖ ػ٠ِ رول٣و 

 ٓزؾبٕ ٛنا أُووه لأٌزَٔ ك٠ أُٞػل اُزب٠ُ أُزبػ اُاُٜ٘بئ٠ ُِٔووه ؿ٤و  الآزؾبٕا هبّ اُطبُت ثبعواء ام

اُٜ٘بئ٠ ا٠ُ كهعبد أػٔبٍ اُلَٖ اُلها٠ٍ ٝمُي ُؾَبة اُزول٣و ا٠ٌُِ ُٜنا  الآزؾبٕرٚبف كهعبد ٛنا 

 أُووه اُلها٠ٍ.

 ( إعبدح انًمزراد انذراسُخ31يبدح)

 ثٜلف اُزؾ٤َٖ اما ًبٕ رول٣وٙ ك٠ ٛنا أُووه  ُٔوح ٝاؽلح ٓزؾبٗباكها٠ٍ كهاٍخ ٝ هح ٓوو٣ٌٖٔ ُِطبُت اػبك

 ٣َزٞك٠ ّوٛ اُؾل الأك٠ٗ ٖٓ اُ٘غبػ ٝكوب ُِوٞاػل اُزب٤ُخ.

٣ؾَٖ اُطبُت ػ٠ِ اُزول٣و الأػ٠ِ ك٠ أُووه اُلها٠ٍ ثؼل الإػبكح . ٝٛنا اُزول٣و ٛٞ اُنٟ ٤ٍزْ  -

 ُت . ّو٣طٚ إٔ رظٜو الإػبكح ك٠ ّٜبكح اُطبُت.ؽزَبثٚ ك٠ أُؼلٍ اُزوا٠ًٔ ُِطبا
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اُؾل الأه٠ٖ ُؼلك أُواد اُز٠ ٣ٌٖٔ ُِطبُت رٌواهٛب ثٜلف اُزؾ٤َٖ ٛٞ فٌٔ ٓواد فلاٍ ٓلح  -

 كهاٍزٚ . ٣َٝزض٠٘ ٖٓ مُي أُووهاد اُله٤ٍخ اُز٠ ٣زْ اُزؾ٤َٖ ك٤ٜب رِج٤خ ُٔزطِجبد اُزقوط.

، ك٤ِـ٠ رول٣وٙ اَُبثن ُِٔووه رؾ٤َٖ اُزول٣و اما ًبٕ ثـوٗ ك٠ ؽبُخ هٍٞة اُطبُت ك٠ الإػبكح -

 (F).ٝلا٣ؼزل ثٚ ثؼل مُي ٣ٝؼزجو هاٍجب ٣ٝؾَٖ ػ٠ِ رول٣و 

، كبٗٚ ٣طِت ٓ٘ٚ اػبكح ع٤ٔغ ٓزطِجبد F)اما هٍت اُطبُت ك٠ ٓووه كها٠ٍ ) ؽبَٕ ػ٠ِ رول٣و  -

 اُزب٤ُخ:ٓزؾبٗبد( ٝكوب ُِوٞاػل ك٠ مُي الا أُووه )اُؾٚٞه اٌُبَٓ ٝأكاء ع٤ٔغ الأْٗطخ ثٔب

Bأه٠ٖ رول٣و ُِٔووه اُلها٠ٍ أُؼبك ٛٞ  -1
+

 . 

٣ؾَٖ اُطبُت ػ٠ِ رول٣و أُووه اُلها٠ٍ ثؼل الإػبكح ٝٛنا اُزول٣و ٛٞ اُنٟ ٤ٍزْ  -2

 ؽزَبثٚ ك٠ أُؼلٍ اُزوا٠ًٔ ُِطبُت ّو٣طخ إٔ رظٜو الإػبكح ك٠ ّٜبكح اُطبُت.ا

٤غ ٓزطِجبد رو٤٤ْ أُووه اُلها٠ٍ اما هبّ اُطبُت ثبػبكح ٓووه كها٠ٍ، كبٗٚ ٣طِت ٓ٘ٚ إٔ ٣ؼ٤ل عٔ -

 .ؽز٠ ٣ؼبك رو٤٤ٔٚ ثبٌُبَٓ. ؽ٤ش ٣ؼبك اؽزَبة رول٣و أُووه اُلها٠ٍ

ٓزؾبٕ اُٜ٘بئ٠ ثبػبكح الا(، F ٣غٞى أَُبػ ُِطبُت اما هٍت ك٠ ٓووه كها٠ٍ ) ؽَٖ ػ٠ِ رول٣و -

ُِطبُت، ٝٝكوب  )ك٠ ماد اُلَٖ اُلها٠ٍ ( فلاٍ أُلح اُز٠ رووٛب اُلائؾخ، ُٝٔووه كها٠ٍ ٝاؽل كوٜ

  :ُِوٞاػل الأر٤خ

، ٝألا روَ الآزؾبٕ% ٖٓ كهعخ 50ػٖ  هاُٜ٘بئ٠ ُِٔوو الآزؾبٕألا روَ كهعخ اُطبُت ك٠  -

  ه.% ٖٓ اعٔب٠ُ كهعبد أُوو55ٗز٤غخ اُطبُت ك٠ أُووه ػٖ 

C ألا ٣ي٣ل رول٣و اُطبُت ك٠ أُووه ثؼل الإػبكح ػٖ -
-

. 

٠ِ٤ ػ٤ِٚ اػبكح أُووه كهاٍخ ٝآزؾبٕ ٛجوب ُوٞاػل اُزٌٔ الآزؾبٕك٠ ؽبُخ هٍٞة اُطبُت ك٠  -

  .الإػبكح

 (ك٠ ؽبُخ اُٚوٝهح ) ػلّ اًزٔبٍ ػلك اَُبػبد أُؼزٔلح أُٖوػ ثٜب ك٠ اُلَٖ اُلها٠ٍ -

٣غٞى ُِطبُت اُواٍت ك٠ ٓزطِت ٍبثن، ثز٤ٕٞخ أُوّل الأًبك٠ٔ٣ ٝٓٞاكوخ ُغ٘خ اُزؼ٤ِْ 

زطِت اَُبثن، ٣ٝؼِن ٗغبػ اُطبُت ك٠ أُووه ؽز٠ ثب٤ٌُِخ، اُزَغ٤َ ك٠ ٓووه ثبُزيآٖ ٓغ أُ

  .٣غزبى اُطبُت أُزطِت اَُبثن ث٘غبػ

 يتحبَبد وانتمُُى نهًمزراد انذراسُخ( الا32يبدح)

 .رؾَت اُلهعخ ٌَُ ٓووه ٖٓ ٓبئخ كهعخ 

  اُٜ٘بئ٠ ٝكهعبد الأػٔبٍ اُل٤ِٖخ ٓٞىػخ ٛجوبً  الآزؾبٕاُلهعخ ا٤ٌُِخ ٌَُ ٓووه ٠ٛ ٓغٔٞع كهعبد

ثبَُ٘جخ ُِجوآظ اُزق٤ٖٖخ أٓب اُجوآظ ٓزؼلكح اُزقٖٖبد ك٤زجغ رٞى٣غ   ( أُوكن6لٍٝ ههْ )ُِغ

ً ٣َٝزض٠٘ ٖٓ مُي ْٓوٝع اُزقوط  الآزؾبٕ، ٣ٌٕٝٞ (7اُلهعبد اُغلٍٝ ههْ ) اُٜ٘بئ٠ رؾو٣و٣ب

٤ب أٝ اُٜ٘بئ٠ ٣ٌٕٞ ّلٜ الآزؾبٕإٔ   (Course syllabus)ٝأُووهاد اُز٠ ٣ؾلك ٕٝق أُووه ثبُلائؾخ 

 ٝ ثؤٟ ٛو٣وخ أفوٟ.أثبٍزقلاّ اُؾبٍت ا٠ُ٥ 

 ُِجوآظ اُزق٤ٖٖخ ( رٞى٣غ كهعبد أُووه6علٍٝ ههْ )

 

 

 

 المشروع المقرر عملً فقط المقرر نظري فقط المقرر نظري/عملً نوع الإمتحان

%40 النهائً  الآزؾبٕ  40%  40%  50% 

متحان فصلًا  30%  30%  30%  – 

%20 متحان شفوى/عملىا  - -  

فلاكٚٝ أػٔبٍ ك٤ِٖخ   10%  30% 30%  50%  
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 ( رٞى٣غ كهعبد أُووه ُِجوآظ ٓزؼلكح اُزقٖٖبد7علٍٝ ههْ )

 المشروع المقرر عملً المقرر نظري المقرر نظرى / عملى نوع الامتحان

%30 %30 امتحان فصلى   30  % --- 

%20   -- امتحان فصلى ثانى  20  % --- 

%10 أعمال السنة  10%  10%  50 %  

الآزؾبٕ 

 اُؼ٢ِٔ/اُْل٢ٜ

20%  -- 40%   -- 

النهائى الآزؾبٕ  40%  40%  -- 50 % 

 

فزجبه اُٜ٘بئ٠ ٝثـ٘ % ٖٓ كهعبد الا40ؽَٖ ػ٠ِ أهَ ٖٓ  اما (F)٣ؼزجو اُطبُت هاٍجب ٣ٝؾَٖ ػ٠ِ رول٣و 

 اُ٘ظو ػٖ ٓغٔٞع كهعبرٚ ثبُٔووه.

  ٣ؼزجو اُطبُت هاٍجب ٣ٝؾَٖ ػ٠ِ رول٣و(F) اُلهعبد ا٤ٌُِخ ُِٔووه60َ ٖٓ اما ؽَٖ ػ٠ِ أه ٖٓ % ، 

ُـ، أٝ ُْ ٣ؾٚو ااُٜ٘بئ٠ ثَجت رغبٝى َٗجخ اُـ٤بة أٝ اُـِ.. الآزؾبٕأٝ رْ ؽوٓبٗٚ ٖٓ ؽٚٞه 

 اُٜ٘بئ٠ كٕٝ رول٣ْ ػنه ٓوجٍٞ ٖٓ هجَ ٓغٌِ ا٤ٌُِخ . الآزؾبٕ

 ( غت ػ٠ِ اُطبُت ٝ ٗبعؼ ٣ٝأٍبػخ ٓؼزٔلح ٣ٌٕٞ اُزول٣و ك٤ٜب هاٍت  0)أُووهاد اُلها٤ٍخ اُز٠ ُٜب

ٝ أ ،% ٖٓ كهعبد أُووه ٤ُؼزجو ٗبعؾب ٝلا٣لفَ ٛنا أُووه ك٠ ؽَبة أُؼلٍ اُل60٠ِٖاُؾٍٖٞ ػ٠ِ 

 أُؼلٍ اُزوا٠ًٔ.

   ٌٕٞٓزؾبٗب ٝاؽلا ػ٠ِ إٔ ٣ؼول ك٠ الأٍجٞع اَُبثغ ٖٓ ثلا٣خ ًَ ٖٓ اُل٤٤ِٖٖ أووه اُل٢ِٖ ُِ الآزؾب٣ٕ

ك٠ اُلَٖ ا٤ُٖل٠ ٣ؼول ك٠ الأٍجٞع اُواثغ . ٝهل رَْٔ ) اُقو٣ق ٝاُوث٤غ( ٝاُوئ٤٤َ٤ٖ اُلها٤٤ٍٖ 

أٝ ْٓبه٣غ ٖٓـوح .. اُـ ٛجوب ُٔب ٛٞ ٓٞٙؼ ك٠ ٕٝق أُووه  ،أٝ ثؾٞصب ،الأػٔبٍ اُل٤ِٖخ  روبه٣وا

(Course syllabus). 

 أؽل أُؾبٙو٣ٖ اُوبئ٤ٖٔ ثزله٣ٌ أُووه ػ٠ِ إٔ ٣ٌٕٞ )٣ؾلكٙ َٓ٘ن اُجوٗبٓظ(  َٓ٘ن أُووهٌٕٞ ٣ ٖٓ

ػ٠ِ ا٤ُ٥بد اُز٠  ث٘بءِغ٘خ رٖؾ٤ؼ أُووه ك٠ ٓواعؼخ اُزٞى٣غ الإؽٖبئ٠ ُزول٣واد اُطلاة ػٚٞا ث

عزٔبػ٤خ ٝٓووهاد اكاهح الأػٔبٍ ٝٓووهاد ٣ٚؼٜب ٓغٌِ ا٤ٌُِخ . ٝثبَُ٘جخ ُٔووهاد اُؼِّٞ الإَٗب٤ٗخ ٝالا

ٝ ٖٓ ٣لٞٙٚ أ ،ُطلاةاُضوبكخ اُٜ٘ل٤ٍخ اُز٠ لارورجٜ ثجوٗبٓظ ٓؼ٤ٖ ك٤ٌٕٞ ٤ًَٝ ا٤ٌُِخ ُْئٕٞ اُزؼ٤ِْ ٝا

 َٓ٘وب ػ٤ِٜب.

  ٓزؾبٕ ػ٢ِٔ ٝ ٣وَْ ااُٜ٘بئ٠ ُٜب ٛٞ  الآزؾب٤ٌٍٕٕٞ أٝ أُووهاد اُز٢ ُٜب ّن ػ٢ِٔ أُووهاد اُؼ٤ِٔخ

 أػٚبء ٤ٛئخ رله٣ٌ. 4ٌٓٞٗخ ٖٓ  الآزؾبٕٛلاة ٝ رٌٕٞ ُغ٘خ  5اُطلاة ا٠ُ ٓغٔٞػبد ٝ ًَ ٓغٔٞػخ 

 ٓزؾبٕ ّلٟٞ ك٠ ٜٗب٣خ اُلَٖ.اٜ٘بئ٠ ُٚ ػجبهح ػٖ اُ الآزؾب٤ٌٍٕٕٞ  1-ثبَُ٘جخ ُْٔوٝع اُزقوط 

 ُُْٔبه٣غ ثٜ٘ب٣خ هزواػ ر٤ٌَْ ُغبٕ ٖٓ هجَ َٓ٘ن اُجوٗبٓظ ُٔ٘بهْخ اا٣زْ  2-َ٘جخ ُْٔوٝع اُزقوطثب

 .ٝ ٣ؼزٔل ٖٓ ٓغٌِ اكاهح اُجوآظٝ ٣لَٚ ٝعٞك ػٚٞ ٖٓ فبهط ا٤ٌُِخ ٖٙٔ ر٤ٌَْ اُِغ٘خ  اُلَٖ

 اُزظِٔبد ٝاُلزوح اُي٤٘ٓخ اُلاىٓخ ُنُي. ٣ؾلك ٓغٌِ ا٤ٌُِخ آ٤ُخ رول٣ْ ٝكهاٍخ 

  اُٜ٘بئ٠ ثَبػز٤ٖ ُغ٤ٔغ أُووهاد ، ٓبػلا ٓووهاد اُوٍْ ٝاُز٤ْٖٔ ٝأُووهاد  الآزؾبٕرؾلك ٓلح

 ٖٓ ٓغٌِ ا٤ٌُِخ ثنُي ُزؾل٣ل ٛنٙ أُووهاد. ا٣ٖٝله هواهأًضو ٖٓ مُي أُْبثٜخ ُٜب ك٤غٞى ى٣بكرٜب ا٠ُ 
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  طوم اُزو٤٤ْ أُقزِلخ. ٣ٝغٞى ُٔغٌِ ا٤ٌُِخ إٔ ٣ُغ اُلهعبد ٕ ٣٘ٔ ر٤ٕٞق أُووه ػ٠ِ رٞىأ٣غت

َٓ٘ن اُجوٗبٓظ ثؼل اُز٤َ٘ن ٓغ هزواػ ٓغٌِ اُوَْ اػ٠ِ  ث٘بء٣ؼلٍ رٞى٣غ اُلهعبد ُٔووه ٓب ٝمُي 

 .ٝاػلإ مُي اُزٞى٣غ ُِطلاة هجَ ثلء اُلَٖ اُلها٠ٍ 

 ُٔووهاد اُلها٤ٍخ إٔ ٣ووه ػول ٣غٞى ُٔغٌِ ا٤ٌُِخ ثؼل أفن هأٟ ٓغٌِ اُوَْ أُقزٔ ٝؽَت ٛج٤ؼخ ا

ك٠ ٓووه أٝ أًضو، ًٔب ٣غٞى ػول الآزؾبٕ ك٠ ًَ أُووه أٝ عيء ٓ٘ٚ ثٔب ٣َٔؼ  اٌُزو٤ٗٝبالآزؾبٗبد 

ٝػ٠ِ إٔ ٣زْ ػوٗ مُي ػ٠ِ ٓغٌِ ّئٕٞ اُزؼ٤ِْ ٝاُطلاة ثبُغبٓؼخ ُِٔٞاكوخ ػ٤ِٚ  اٌُزو٤ٗٝبثزٖؾ٤ؾٚ 

 .لاػزٔبكٙٝهكؼٚ ا٠ُ ٓغٌِ اُغبٓؼخ 

 ذَزاد انًمزراد انذراسُخ( تم33يبدح)

  ٝعز٤بى أُووه ) أُووهاد إ ٣طِت ٓ٘ٚ كوٜ أثبَُ٘جخ ُِٔووهاد اُز٠ ٣َغَ اُطبُت ك٤ٜب ًَٔزٔغ أ

اُلها٤ٍخ ماد ػلك اَُبػبد أُؼزٔلح اُٖلو٣خ ، أُووهد اُلها٤ٍخ ؿ٤و أُلهعخ ك٠ ؽَبة أُؼلٍ 

 (.8اُزوا٠ًٔ( ٍزٌٕٞ رول٣واد اُطبُت ٛجوب ُِغلٍٝ ههْ )

 

 

 

 

 

 

  ٣زْ ؽَبة ػلك اُ٘وبٛ ٌَُ ٓووه ػ٠ِ أٍبً اُلهعبد اُز٠ ٣ؾَٖ ػ٤ِٜب اُطبُت فلاٍ كهاٍزٚ ُٜنا

اُٜ٘بئ٠ ( ٣ٝٞٙؼ  الآزؾبٕ -اُؼ٠ِٔ ٕالآزؾب –ٓزؾبٗبد ٓ٘زٖق اُلَٖ اُلها٠ٍ ا -أُووه )الأْٗطخ

 (  ٤ًل٤خ ؽَبة ػلك اُ٘وبٛ ٝاُزول٣و ٖٓ فلاٍ اُلهعبد .9اُغلٍٝ ههْ )

  ٣غت ػ٠ِ اُطبُت اُؾٍٖٞ ػ٠ِ اُؾل الأك٠ٗ(D)  ٍْزقلآٚ ك٠ الاعز٤بى أٟ ٓووه كها٠ٍ ٝاُز٠ ٣ز

 .ؽَبة أُؼلٍ اُزوا٠ًٔ ُِطبُت 

 ( انًزشذ الأكبد34ًًَيبدح )

 فز٤به أُووهاد اُلها٤ٍخ ثٌَ اًبك٠ٔ٣  ٌَُ ٛبُت ٣زبثغ اُطبُت ٣َٝبػلٙ ك٠ أوٗبٓظ ٓوّل ٣ؼ٤ٖ َٓ٘ن اُج

 كَٖ كها٠ٍ.

 : ٖأُوّل الأًبك٠ٔ٣ َٓئٍٞ ػ 

 َٓبػلح اُطبُت ك٠ رَغ٤َ أُووهاد ٛجوب ُٔؼلٍ اُطبُت. -

 فز٤به أُووهاد ثٌَ كَٖ كها٠ٍ .افز٤به َٓبهٙ الأًبك٠ٔ٣ ًٝنُي ك٠ آَبػلح اُطبُت ك٠  -

 فز٤به اُزله٣ت ا٤ُٔلا٠ٗ.اػلح اُطبُت ك٠ َٓب -

 فز٤به اُزقٖٔ ْٝٓوٝع اُزقوطآَبػلح اُطبُت ك٠  -

 اُزلب٤َٕ أُلٍُٞ اُزول٣و

Au  َٓزٔغ(Audience) ٣وٕل ُِطبُت أَُغَ َٓزٔغ 

P  ٗبعؼ (Pass) ٣وٕل ُِطبُت اُ٘بؽظ 

F  هاٍت (Fail) ٣وٕل ُِطبُت اُواٍت 

W  َٓ٘ؾت(Withdraw) ٚ٣وٕل ُِطبُت أَُ٘ؾت ٖٓ ٓووه ث٘بءً ػ٢ِ ِٛج 

I  َٔٓووه ؿ٤و ٌٓز 

(Incomplete) 

ه ػ٤ِٚ اٍزٌٔبٍ ٓزطِجبد أُووه  ٝرـ٤ت ٣وٕل ُِطبُت اُن١ رؼن

ك٢ الإٓزؾبٕ اُٜ٘بئ٢ ثؼنه ٓوجٍٞ ٝهلّ ِٛجبً ثنُي ٝرْ هجُٞٚ ٛجوبً 

 ُِوٞاػل.

( رول٣واد أُووهاد اُلها٤ٍخ ماد ػلك اَُبػبد أُؼزٔلح اُٖلو٣خ 8)علٍٝ ههْ   
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  ٣غٞى ُِٔوّل الأًبك٠ٔ٣ إٔ ٣طِت ٖٓ اُطبُت اػبكح ٓووهاد كها٤ٍخ ٗغؼ ك٤ٜب اُطبُت ثبُلؼَ أٝ إٔ ٣طِت

٠ٌ ٣ؾون ٓ٘ٚ اُزَغ٤َ ك٠ ٓووهاد كها٤ٍخ  اٙبك٤خ ، ٝمُي ثٜلف هكغ أُؼلٍ اُزوا٠ًٔ أُطِٞة ُ

 اُطبُت ٓزطِجبد اُزقوط.

 (GPA( حسبة انًعذل انتزاكًً )35يبدح )

  رؾَت ٗوبٛ أُووهاد اُلها٤ٍخ اُز٠ ؽووٜب اُطبُت ػ٠ِ أٜٗب ػلك اَُبػبد أُؼزٔلح ُٜنا أُووه

 (7ٓٚوٝثخ ك٠ ٗوبٛ اُزول٣و ٝكوب ُغلٍٝ ههْ )

  ْٜٗب ٓغٔٞع ٗوبٛ أُووهاد أػ٠ِ  ؽزَبة اعٔب٠ُ اُ٘وبٛ اُز٠ ؽووٜب اُطبُت ك٠ أٟ كَٖ كها٠ٍا٣ز

 عزبىٛب اُطبُت  ك٠ ٛنا اُلَٖ اُلها٠ٍااُز٠ 

ػزجبهٙ اعٔب٠ُ ػلك اُ٘وبٛ اُز٠ ؽووٜب اُطبُت ب٣ؾَت أُؼلٍ اُزوا٠ًٔ ُِطبُت ك٠ ٜٗب٣خ أٟ كَٖ كها٠ٍ ث

ٙ ك٠ ع٤ٔغ أُووهاد اُلها٤ٍخ اُز٠ رٔذ كهاٍزٜب ٓوَٞٓب ػ٠ِ اُؼلك الإعٔب٠ُ َُِبػبد أُؼزٔلح ُٜن

 أُووهاد ، ٓغ ٓواػبح اُوٞاػل أُزؼِوخ ثبػبكح اُو٤ل ٝرؾ٤َٖ أُووهاد .

               
∑                                 

∑                    
 

 ٠ُ اُ٘وبٛ اُز٠ ؽووٜب اُطبُت ك٠ أُووهاد اُلها٤ٍخ ػزجبه اعٔبب٣ؾَت ٓزٍٜٞ اُ٘وبٛ ك٠ اُلَٖ اُلها٠ٍ ث

 ك٠ ٛنا اُلَٖ اُلها٠ٍ ٓوَٞٓب ػ٠ِ اُؼلك الإعٔب٠ُ َُِبػبد أُؼزٔلح ُٜنٙ أُووهاد.

 عز٤بى ع٤ٔغ ٓزطِجبد اُزقوط أُؼلٍ اُزوا٠ًٔ ُِزقوط ٛٞ أُؼلٍ اُزوا٠ًٔ ػ٘ل اُزقوط ٝمُي ثؼل ا

 ػ٠ِ الأهَ. ٣2.0ًٞ الا اما ؽون ٓؼلٍ روا٠ًٔ ٝلا٣ٌٖٔ ُِطبُت اُؾٍٖٞ ػ٠ِ كهعخ اُجٌبُٞه

  ٣زْ  أُؼلٍ اُزوا٣٢ًٔزؾلك رور٤ت اُقو٣غ٤ٖ ػ٠ِ أٍبً أُؼلٍ اُزوا٠ًٔ ُِزقوط . ك٠ ؽبُخ اُزَبٟٝ ك٠

 اُزور٤ت ٛجوب ُِٔغٔٞع اُزوا٠ًٔ ُِلهعبد.

خ ، ثٔب ك٠ مُي ٣غت إٔ رزٖٚٔ ّٜبكح اُطبُت ع٤ٔغ أُووهاد اُلها٤ٍخ اُز٠ رْ رَغ٤ِٜب فلاٍ ٓلح اُلهاٍ

 أُووهاد اُلها٤ٍخ اُز٠ هٍت ك٤ٜب أٝ اَٗؾت ٜٓ٘ب أٝ رْ رؾ٤َٜ٘ب.

 ( يزتجخ انشزف نطهجخ انجكبنىرَىس36يبدح )

 ٠ٌُ ٣ؾَٖ اُطبُت ػ٠ِ ٓورجخ اُْوف كبٕ ػ٤ِٚ إٔ ٣َزٞك٠ اُْوٝٛ اُزب٤ُخ:

ٛنا أُؼلٍ ػ٠ِ  فلاٍ كزوح كهاٍزٚ ك٠ اُجوٗبٓظ ٓغ رؾو٤ن 3.3اُؾلبظ ػ٠ِ ٓؼلٍ روا٠ًٔ لا٣وَ ػٖ  .1

 الأهَ فلاٍ ع٤ٔغ كٍٖٞ اُلهاٍخ .

 ك٠ أٟ ٓووه كها٠ٍ فلاٍ كزوح كهاٍزٚ.  (F)ألا ٣ٌٕٞ هل ؽَٖ ػ٠ِ رول٣و .2

 .ألا ٣ٌٕٞ هل رْ رٞه٤غ أٟ ػوٞثبد رؤك٣ج٤خ ػ٤ِٚ فلاٍ كزوح كهاٍزٚ ك٠ ا٤ٌُِخ  .3

 ( تكهُف خزَجً انجزايج فً وظُفخ يعُذ37يبدح )

ػ٠ِ ِٛت ٖٓ ٓغٌِ ا٤ٌُِخ ٛجوب  ث٘بءاُجوآظ ثوواه ٖٓ هئ٤ٌ اُغبٓؼخ  ٣زْ ر٤ٌِق أُؼ٤ل٣ٖ ٖٓ فو٣غ٠

ٖٓ ماد اُوبٕٗٞ ٣ْٝزوٛ  136،135( ٖٓ هبٕٗٞ ر٘ظ٤ْ اُغبٓؼبد ٝثٔب لا٣قَ ثزطج٤ن أُبكر٤ٖ 133ُِٔبكح )

Bألا ٣وَ ٓؼلُٚ اُزوا٢ًٔ ػ٘ل اُزقوط ػٖ 
+

. 
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 ( الإدارح الإنكتزوَُخ38يبدح )

ٓظ ث٘ظبّ آظ أٝ رزؼبهل ػ٤ِٚ ٝمُي ٤ٌُٔ٘خ اُؼَٔ ثبُجواروّٞ ا٤ٌُِخ ثز٤ْٖٔ ثوٗبٓظ لإكاهح ٗظْ أُؼِٞٓبد ُِجو

 اُزب٤ُخ : ػ٠ِ اُج٘ٞكٛنا اُجوٗبٓظ  ٣ْزَٔٝ ٢ٝ ٣ْوف ػ٤ِٜب َٓ٘ن اُزؾٍٞ اُوهٔ اَُبػبد أُؼزٔلح

 رَغ٤َ أُووهاد اُلها٤ٍخ . -1

 اٙبكخ ٝؽنف أُووهاد اُلها٤ٍخ. -2

 أػٔبٍ الإهّبك الأًبك٠ٔ٣. -3

 كاهح اُجوٗبٓظ ك٠ رؾو٤ن اُوٞاػل أُ٘ظٔخ ُِجوٗبٓظ.اأػٔبٍ  -4

 أػٔبٍ اٌُ٘زوٝلاد. -5

 ٓزؾبٗبد .أػٔبٍ اُلهاٍخ ٝالا -6

 الأػٔبٍ اُقبٕخ ثْئٕٞ اُطلاة. -7

 ٤بٗبد اُؾبُخ.ث -8

 روبه٣و ػٖ أكاء اُطلاة. -9

 رَغ٤َ ؿ٤بة اُطلاة. -10

 اُزٞإَ ٓغ اُطلاة. -11

 الإٓزؾبٗبد الإٌُزو٤ٗٝخ. -12

 أػٔبٍ اُغٞكح. -13

ٍزقلاّ ُِطبُت ٝػٚٞ ٤ٛئخ اُزله٣ٌ اٍزلػبئٜب، ٍُٜٝٞخ الا٣ٝغت ٓواػبح اُؾلبظ ػ٠ِ ٍو٣خ اُج٤بٗبد ٝ

 ٝاُلو٣ن الإكاهٟ ٝاربؽخ اُلػْ اُل٠٘.

 

 النسبة المئوٌة
 نظام الساعات المعتمدة

دٌر المناظرالتق عدد النقاط  

 %97أكثر من 
4.0 

A+ 

%97% الى ألل من 93  A 

%93% الى ألل من 89  3.70 A- 

%89% الى ألل من 84  3.30 B+ 

%84% الى ألل من 80  3.00 B 

%80% الى ألل من 76  2.70 B- 

%76% الى ألل من 73  2.30 C+ 

%73% الى ألل من 70  2.00 C 

%70% الى ألل من 67  1.70 C- 

%67ى ألل من % ال64  1.30 D+ 

%64% الى ألل من 60  1.00 D 

%60ألل من   0.00 F 

( تمذَز انًمزراد وعذد انُمبط انًُبظز9جذول رلى )  
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 انًمذيخ نجزايجا راثعب: تفبصُم

 اُز٢ اُجوآظ أؽل ك٢ اُؼِّٞ ثٌبُٞه٣ًٞ ثجٜ٘ب كهعخ اُٜ٘لٍخ ٤ًِخ ٓغٌِ ِٛت ػ٠ِ ث٘بءً  ثٜ٘ب عبٓؼخ رٔ٘ؼ

 ( ٝٓزؼلكحDisciplinary programsٓزقٖٖخ ) ثوآظ ا٠ُ ر٘وَْٝ اُز٢  ،ثجٜ٘ب اُٜ٘لٍخ ٤ًِخ رولٜٓب

 .(Inter-Disciplinary Programsاُزقٖٖبد )

 الأػ٠ِ أُغٌِ  -( 2020وعؼ٤خ ُ٘ظبّ اُلهاٍخ ث٘ظبّ اَُبػبد أُؼزٔلح ث٤ٌِبد اُٜ٘لٍخ )ُِْوٝٛ أُ ٝكوبً

 :اُزب٤ُخ أُزطِجبد ا٠ُ ثوٗبٓظ أ١ أُووهاد اُلها٤ٍخ ك٢ ر٘وَْ ُِغبٓؼبد،

 .اُغبٓؼخ ٓزطِجبد. 1

 .ا٤ٌُِخ ٓزطِجبد. 2

 .اُزقٖٔ ٓزطِجبد. 3

 .اُجوٗبٓظ .ٓزطِجبد4

 ٝٓزؼلكح أُزقٖٖخ اُجوآظ ٖٓ ٌَُ أُقزِلخ أُزطِجبد ث٤ٖ أُؼزٔلح بػبداَُ رٞى٣غ (10اُغلٍٝ ) ٣ٞٙؼ

 أُقزِلخ اُزقٖٖبد ث٤ٖ ٓؼزٔلح ٍبػخ 114 رو٤َْ ٣زْ اُزقٖٖبد، ٓزؼلكح ُِجوآظ ثبَُ٘جخ. اُزقٖٖبد

 .اُجوٗبٓظ ٛنا ٜٓ٘ب ٣زٌٕٞ اُز٢

 انىطُُخ الأكبدًَُخ انًزجعُخ زانًعبَُ فٍ َشزهب تى كًب نهجذاراد انًختهفخ انًستىَبد (2انشكم ) َىضح

(NARS-2018 .)و يتطهجبد وفمب انًختهفخ انجذاراد يستىَبد هذِ انجذاراد تىسَع انًمزراد فٍ تحذد 

 .انًستىي انذراسٍ

 .الأرثعخ انًتطهجبد ثٍُ انًعتًذح انسبعبد ( تمسُى 10جذول )

يتطهجبد   

 انجبيعخ
 يتطهجبد انكهُخ

يتطهجبد 

 انتخصص

يتطهجبد 

 يجانجزَب

 انجزايج انتخصصُخ

(Specialized 

Programs) 

 اُٜ٘لٍخ ا٤ٌُٔب٤ٌ٤ٗخ

14 CH 

8.75% 

32 CH 

20% 

66 

41.25% 

48 

30% 

 اُٜ٘لٍخ اٌُٜوث٤خ
67 

41.88% 

47 

29.37% 

 اُٜ٘لٍخ أُل٤ٗخ
114 CH 

71.25% 

 اُٜ٘لٍخ أُؼٔبه٣خ
114 CH 

71.25% 

 انجزايج يتعذدح انتخصصبد

(Inter-Disciplinary Programs) 

114 CH 

71.25% 
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Figure 2 Different Levels of Competencies as per NARS 2018, as published by NAQAAE 

 

 

 

 

Level 0

University requirments

Level A

General Engineering

Level  B

Discipline
Level C

Disciplinary 


Level D

Inter-disciplinary 

programs

ARS NARS NARS ARS ARS

Design 

and Production

Power Electromechanical

Mechanical

Mechatronic

Mechatronic 

and Automation

Power

Standards for Benha

 University students

Generic Standards 

for Engineering 

students

Electrical

Commenication

 and Electronics

Computer 

and Systems

Biomedical

Civil

Construction

 Engineering 

and Management

Environmental 

Engineering

Architecture



   
 
_________________________________________________________________________________ 

30 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 :يج انذراسُخازجنايهخص 

Table 11 List of overall data about the programs. 

# Program NC 
Credits and SWL Total Contact Hours 4 Requirements % 

BS % 
CH ECTS SWL Lec Tut Lab TT UR FR DR PR 

Specialized Programs              

1 Design and Production Engineering 61 160 267 6750 104 55 76 235 8.75 20 39.37 31.87 22.5 

2 Mechanical Power Engineering  61 160 267 6750 106 55 74 235 8.75 20 41.25 30 18.75 

3 Mechatronics Engineering Program 61 160 267 6750 104 55 76 235 8.75 20 39.375 31.875 22.5 

4 Electrical Power and Machines Engineering  61 160 270 6750 110 102 73 285 8.75 20 41.87 29.4 18.125 

5 Computer and Control Systems Engineering 58 160 270 6750 108 56 75 239 8.75 20 41.88 29.38 20.63 

6 Electronics and Communications  58 160 270 6750 107 65 72 244 8.75 20 42.5 28.75 18.75 

7 Biomedical Engineering 58 160 270 6750 108 89 97 294 8.75 22 41.7 29 18.75 

8 Civil Engineering  62 160 270 6750 113 51 61 225 8.75 20 63.75 0 18.75 

9 Architectural Engineering  61 160 267 6750 108 98 26 232 8.75 20 71.25 0 11.25 

Interdisciplinary Programs               

10 Infrastructures and Utilities Engineering  62 160 267 6667 110 70 50 230 8.75 20 0 71.75 18.75 

11 Construction Engineering and Management  62 160 267 6667 111 71 50 232 8.75 20 0 71.75 18.75 

12 Elctromechanical Engineering 61 160 234 5850 113 82 31 226 9 20 2 71 21 

13 Mechatronics and Automation Program 61 160 279.6 6990 106 56 71 233 8.75 27.5 0 63.75 22.5 

NC Total number of Courses UR University Requirement   

CH Credit Hour FR Faculty Requirement   
ECTS European Credit Transfer System DR Discipline Requirement   

SWL Student Workload PR Program Requirement   
Lec Lectures TT Total   

Tut Tutorials BS Basic Sciences Percentage   
Lab Laboratory     

      

Checklist for each program: 

- The total number of credit hours should be between 144 and 165 

- The percentage of the 4 requirements is calculated by credit hours and should follow the percentages in the Terms of Reference. 

- The percentage of Basic Sciences is calculated by credit hours and should follow the percentages in the Terms of Reference. 

- The maximum number of courses is 60 

- The maximum number of weekly contact hours is 280 Contact Hours. The maximum number of Lecture Contact hours is 50% of total 

contact hours or 130 contact hours, whichever is less. 
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 انجبيعخايتطهجبد 

٣ٜزْ  ،ز٤ٔ٘خ أُٞاهك اُجْو٣خْٜٓ ُٖٓله ٤ٌُٕٞ ك٢ أػ٠ِ َٓز٣ٞبرٚ ٤ٌُٕٞ اُزل٤ٌو اُجْو١  ثٜ٘ب ثج٘بءعبٓؼخ  رٜزْ

اُل٣ٖ ٝالأفلام ثزؼب٤ُْ  اُزواس اُزبه٣ق٢ ُِٔغزٔغ أُٖو١ ٝروب٤ُلٙ. ًٔب أٜٗب رٜزْ وث٤خ ٝبُؾٚبهح اُؼث بُٜ٘ٞٗث

ُنُي ٛزٔبّ ثلهاٍخ أُْبًَ أُغزٔؼ٤خ أُؼبٕوح ٝ ٤ًل٤خ ٓٞاعٜزٜب. اُؼوث٤خ. ٝ ٖٓ الأ٤ٔٛخ ثٌٔبٕ الا ٝاُو٤ٓٞخ

ُل٤ُٝخ أُؼبٕوح ، ٤ٌُٕٞ ّق٤ٖخ ِوٚب٣ب ا٤ُ٘ٛٞخ ٝالإه٤ٔ٤ِخ ٝارٔبٓب ُلهى ثٜ٘ب ٣ٓغت إٔ ٣ٌٕٞ فو٣ظ عبٓؼخ 

 .ٜٓبهاد اُزٞإَ ِزلبػَ اُلؼبٍ ك٢ أُغزٔغ ٖٓ فلاٍ ٓقزِقٝ ٓئِٛخ كٌو٣ب ُ ٝاػ٤خ

ٜٓبهارٚ ٝري٣ل ٖٓ ٝػ٤ٚ  خّق٤ٖخ اُطبُت ٝر٤ٔ٘ ُج٘بء أُووهادػلكاً ٖٓ  ثٜ٘بُزؾو٤ن ٛنا، ٕٔٔذ عبٓؼخ ٝ 

ٛنٙ ٖٓ ؼ٘ ثجٜ٘ب ث. افزبهد ٤ًِخ اُٜ٘لٍخ ر٠َٔ ٓزطِجبد اُغبٓؼخٔووهاد أُقزِلخ. ٛنٙ اُ ٞػبدثبُٔٞٙ

 :رْزَٔ ػ٠ِهاد ٔووهاد ٖٙٔ اُجوآظ اُٜ٘ل٤ٍخ. ٛنٙ أُوواُ

 ( لبئًخ يمزراد يتطهجبد انجبيعخ11جذول )

 انًمزر انكىد
انسبعبد 

 انًعتًذح

 سبعبد الإتصبل

 الإجًبنٍ درس َظزٌ يعًم يحبضزح

UHS 101 2 -- -- 2 2 ُـخ أع٘ج٤خ 

UHS 102 
ُٞع٤ب أُؼِٞٓبد رٌ٘ٞ

 ٝ الإرٖبلاد
2 2 -- -- 2 

UHS 103 2 -- -- 2 2 اُوٚب٣ب أُغزٔؼ٤خ 

UHS 104 2 -- -- 2 2 أفلاه٤بد أُٜ٘خ 

UHS XXX  2 -- -- 2 2 1ٓووه افز٤به١ 

UHS XXX  2 -- -- 2 2 2ٓووه افز٤به١ 

UHS XXX  2 -- -- 2 2 3ٓووه افز٤به١ 

 14 -- -- 14 14 الإعٔب٢ُ

 

 

Table 11 List of University Requirements Courses 

Code Course Title Cr. Hrs. 

Ct. Hr. 

Lect. 
Lab

. 
Tut. Tot. 

UHS 101 Foreign Language 2 2 0 0 2 

UHS 102 

Information and 

Communication 

Technology 

2 2 0 0 2 

UHS 103 Societal Issues 2 2 0 0 2 

UHS 104 Professional Ethics 2 2 0 0 2 

UHS XXX Humanities Elective I 2 2 0 0 2 

UHS XXX Humanities Elective II 2 2 0 0 2 

UHS XXX Humanities Elective III 2 2 0 0 2 

Total 14 14 0 0 14 
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 ( لبئًخ انًمزراد الإختُبرَخ نًتطهجبد انجبيعخ12جذول )

 انًمزر انكىد
انسبعبد 

 انًعتًذح

 سبعبد الإتصبل

 الإجًبنٍ درس َظزٌ يعًم يحبضزح

 ٓووهاد ه٣بكح الأػٔبٍ

UHS 201 
إدارة عمال ولأمبادىء رٌادة ا

 المشروعات
2 2 -- -- 2 

UHS 203 2 -- -- 2 2 ٌةرشدارة الموارد البإ 

 ممررات المهارات الشخصٌة والمكتسبة
UHS 301 2 -- -- 2 2 تصال والعرضلإمهارات ا 

UHS 302 2 -- -- 2 2 مهارات المٌادة 
مًممررات البحث والتحلٌل العل  

UHS 801 2 -- -- 2 2 مناهج البحث 
UHS 803 2 -- -- 2 2 رٌمهارات التفك 

 

Table 12 List of Humanities Elective Courses 

Humanities Elective Code Course Title Cr. Hrs. 

Entrepreneurship Courses 

UHS 201 Principles of Entrepreneurship and Project 

Management 

2 

UHS 203 Human Resources Management 2 

Personal and acquired skills 

courses 

UHS 301 Communication and Presentation Skills 2 

UHS 302 Leadership Skills 2 

Scientific research and 

analysis courses 

UHS 801 Research Methodologies 2 

UHS 803 Thinking Skills 2 

 

University Requirements Compulsory Courses 
 

Code Course Title 
Pre-

req. 
CH 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum SA MT PE/OE Final 

UHS 

101 
Foreign Language - 2 2 - - 2 30% 30% - 40% 

C
o

u
rs

e 
C

o
n

te
n

ts
 

 ٢ ٝاػزٔبكٛب ٖٓٔ، أٝ الأُٔب٤ٗخ، أٝ اُلو٤َٗخ، أٝ أ١ ُـخ أفو١ ٣زْ اهواهٛب ٖٓ هجَ ٓغٌِ اُوَْ اُؼ٤ِي٣خفٖبئٔ اُِـخ الاٗغِ

 اػل الاٍِٞة ٝاُغَٔ اُلؼبُخ ٝفٖبئٖٜب، اُزؼوف ػ٠ِ ثؼ٘ الأفطبءٓغٌِ ا٤ٌُِخ ٝاُغبٓؼخ، ٓواعؼٚ هٞاػل اُِـخ، ثؼ٘ هٞ

ُز٤ٔ٘خ  ٓقزِق اُلوٝع ك٢ًزبثٚ اُغِٔخ اُل٤٘خ، ث٘بء اُلوواد الاٍب٤ٍخ: أٗٞاع اُلوواد، هواءح ٝرؾ٤َِ ٓوزطلبد ٖٓ اٌُزت  ك٢اُْبئؼخ 

 ٜٓبهاد الارٖبٍ.

The characteristics of the foreign language (English, Deutsch, French, or any foreign language 

approved by the academic department council and both the faculty and university councils) - 

Revision of the language grammar – grammar style and effective sentences and their 

characteristics – Identification of common errors in writing technical sentences – Building basic 

paragraphs: types of paragraphs, reading and analysing of excerpts from books in varies 

disciplines to develop communication skills. 

R
ef

er
en

ce
s 

EManuel Alvarez-Sandoval, ―The Importance of Learning a Foreign Language in a Changing 

Society‖, 2005, Universe 

 

https://www.goodreads.com/author/show/3436214.EManuel_Alvarez_Sandoval
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Code Course Title 
Pre-

req. 
CH 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum SA MT PE/OE Final 

UHS 

102 

Information and 

Communication 

Technology 

- 2 2 - - 2 30% 30% - 40% 

C
o

u
rs

e 
C

o
n

te
n

ts
 

هٞاػل  ٝاُزؼِْ، ٗظْ اٍُٞبئَ أُزؼلكح، الاٗزوٗذاُزؼ٤ِْ ٝاُزؼِْ، ّجٌخ  ك٢ٓلب٤ْٛ ٖٝٓطِؾبد رٌُ٘ٞٞع٤ب أُؼِٞٓبد، أٗٔبٛ الارٖبٍ 

اٗزوٗذ الأ٤ّبء، اُوٝثٞربد ٝر٤ٖ٘لٜب، اُنًبء الإط٘بػ٢، اُج٤بٗبد اُٚقٔخ، اُؾٍٞجخ اُٞاهغ أُؼيى،  الاكزوا٢ٙ،اُج٤بٗبد، اُٞاهغ 

 اَُؾبث٤خ.

Concepts and terminologies of information technology – Communication styles in teaching and 

learning – The internet and learning – multimedia systems – databases – Virtual Reality – 

Augmented reality – Internet of Things – Robotics and its classification – Artificial Intelligence – 

Big data – Cloud Computing. 

R
ef

er
en

ce
s ITL Limited ITL Education Solutions Limited, ―Introduction to Information Technology‖, 2nd 

edition, 2012, Pearson Education, ISBN: 9789332525146 

Floyd Fuller, Brain Larson, Lisa Bucki, Faithe Wempen, ―Computers: Understanding Technology 

Comprehensive ―, 6th edition, 2016, Kendall Hunt Publishing, ISBN-13   :  978-0763870089 

 

Code Course Title 
Pre-

req. 
CH 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum SA MT PE/OE Final 

UHS 

103 
Societal Issues  - 2 2 - - 2 30% 30% - 40% 

C
o

u
rs

e 
C

o
n
te

n
ts

 

 رٞػ٤خ اُطلاة ثبُؼل٣ل ٖٓ اُوٚب٣ب الاعزٔبػ٤خ ٝاُج٤ئ٤خ ٝالاهزٖبك٣خ ٝؽ ه٣ٚ ا ١ ٖٓو ٓضَ ٖٓ اُوٚب٣ب أُؼبٕوح ف هٚب٣ب اُي٣بكح

 ٝاُز٤ٔ٘خ أَُزلآخ، ٝهٚب٣باٌَُب٤ٗخ ك٢ ٖٓو ٝأصوٙ ا ػ٠ِ اُلوك ٝأُغزٔغ، ٝهٚب٣ب ٌٓبكؾخ اُلَبك ٝأصوٙ ػ٠ِ اُؾوٞم الاهزٖبك٣خ 

 ؽوٞم الإَٗبٕ، ٝهٚب٣ب اُؼ٘ق ٙل أُوأح، ٝهٚب٣ب اُٖؾخ اُؼبٓخ ٝاُزِٞس اُج٤ئ٢ ٝاُزٖؾو ٝرـ٤٤و أُ٘بؿ ٝا٤ُٔبٙ، هٚب٣ب اُطبهخ

 ٝؿ٤وٛب ٖٓ اُوٚب٣ب اُٜبٓخ ك٢ ٓغزٔؼ٘ب.

The awareness of students on many social, environmental, economic, and other contemporary 

issues in Egypt such as issues of overpopulation in Egypt and its impact on the individual and 

society - issues of combatting venality and its impact on economic rights and sustainable 

development – human rights issues – issues of violence against women – public health issues – 

environmental pollution and desertification -Climate change, water and energy issues – Other 

important issues in our society. 

R
ef

er
en

ce
s 

Enid Hill, ―Discourses in Contemporary Egypt: Politics and Social Issues‖, 2000, American 

University in Cairo Press. 
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Code Course Title 
Pre-

req. 
CH 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum SA MT 
PE/

OE 
Final 

UHS 

104 
Professional Ethics - 2 2 - - 2 30% 30% - 40% 

C
o

u
rs

e 
C

o
n

te
n

ts
 

رٞاعٚ  ٢اُزػ٠ِ أُٞٙٞػبد الأفلاه٤خ  اُزو٤ًيٍب٤ٍخ ُلأفلاه٤بد ا٤ُٜ٘ٔخ ٓغ ٣ولّ أُووه اُقِل٤خ اُلاىٓخ ُٔ٘بهْخ أُٞا٤ٙغ الأ

 ٣ٝؾز١ٞ أُووه ػ٠ِ اُزؼو٣ق ثبُٔوٞٓبد اُؼبٓخ لأفلاه٤بد أُٜ٘خ ٝٓواػبح أُِٖؾخ اُؼبٓخ ٝاُِٞائؼ. ٓغبٍ اُؼَٔ اُقو٣غ٤٤ٖ ك٢

 ًَ ٤ًِخ. ٢ك ظٖ ٓغبٍ ػَٔ اُقو٣رغبٙ أُغزٔغ ٝاُؾوٞم ٝاُٞاعجبد ٓغ كهاٍخ أٓضِخ ٓ الاُزيآبدٝالاٗظٔخ، 

The course offers the background necessary to discuss the core issues of professional ethics 

facing graduates in their field of work. The course contains the definition of the general 

ingredients of professional ethics, and taking into account the public interest, rules and 

regulations, obligation towards society, rights and duties, with a study of example from the 

graduate‘s field of work in each college. 

R
ef

er
en

ce
s 

John Rowan & Samuel Zinaich, Jnr., ―Ethics for the Professions‖, 1st edition, 2002, ISBN-13 : 978-

0155069992 

University Requirements Elective Courses 

Code Course Title Pre-req CH Ct. Hr. Assessment 

UHS 

201 

Principles of 

Entrepreneurship and 

Project Management 

- 2 
Lec. Lab Tut Sum SA MT 

PE/O

E 
Final 

2 - - 2 30 30 - 40 

C
o

u
rs

e 
C

o
n
te

n
t 

ه٣بكح الأػٔبٍ، ه٣بكح الأػٔبٍ ٝأُْ٘آد اُٖـ٤وح، ر٤ُٞل الأكٌبه ُِْٔبه٣غ اُو٣بك٣خ، اُغبٓؼخ ٝه٣بكح الأػٔبٍ كوٓ ٝرؾل٣بد،  ٓلب٤ْٛ ك٢

ث٤ئخ الاػٔبٍ اُقبهع٤خ اُقطخ اُز٣َٞو٤خ، اُقطخ اُزْـ٤ِ٤خ، اُقطخ أُب٤ُخ، ًزبثخ فطخ اُؼَٔ، اُج٤ئخ اُزٌُ٘ٞٞع٤خ ُِْٔوٝع اُو٣بك١، 

ُِْٔوٝػبد اُو٣بك٣خ، ثوآظ كػْ أُْبه٣غ اُوائلح ك٢ الاهزٖبك أُٖو١، ٜٓبهاد ػوٗ أُْوٝع اُو٣بك١، ٓولٓخ ك٢ اكاهح 

أُْوٝػبد، ا٤ٌَُٜ اُز٘ظ٢ٔ٤ ُِْٔوٝػبد، رو٤٤ْ اُ٘غبػِ، اُزقط٤ٜ، هواءح اُج٤بٗبد، ٓقطٜ اُْجٌبد، رؾ٤َِ أَُبه اُؾوط ُِْجٌبد، 

 .ٔ أُٖبكه ٝاُو٤ٞك، اكاهح اُزٌِلخ، اكاهح أُقبٛو، ه٤بً ٝٓواهجخ أكاء أُْوٝػبدرق٤ٖ

Concepts in entrepreneurship – entrepreneurship and small enterprises – Idea generation of 

entrepreneurial projects – The university and entrepreneurship opportunities and challenges – Marketing 

plan – operational plan – financial plan – Writing the business plan – The technological environment for 

entrepreneurship projects – External business environment for pioneering projects – Egyptian economy 

programs to support leading projects – entrepreneurial project presentation skills – 

Introduction to project management – The organizational structure – Success assessment – Planning – 

data reading – network planning – critical path analysis of networks – resource allocation and 

constraints – cost management – risk management – measurement and control of project performance. 

R
ef

er
en

ce
s 

 Alexander Osterwalder, Yves Pigneur, ―Business model generation: A handbook for visionaries, 

game changers, and challengers‖, 1st edition, 2010, ISBN-13 :  978-0470876411 

 Eric Ries, ―The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create 

Radically Successful Businesses‖, 1st edition, 2011, ISBN-13 :  978-0307887894 

 https://designthinking.ideo.com/ 

 

 

https://designthinking.ideo.com/
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Code Course Title Pre-req CH Ct. Hr. Assessment 

UHS 

203 

Human Resources 

Management 
 2 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 - - 2 30 30 - 40 

C
o

u
rs

e 
C

o
n

te
n

t 

اُوئ٤َ٤خ لإكاهح أُٞاهك اُجْو٣خ، اُزقط٤ٜ ُِٔٞاهك  ، اُزطٞه اُزبه٣ق٢ لإكاهح أُٞاهك اُجْو٣خ، اُٞظبئقْو٣خٓلّٜٞ اكاهح أُٞاهك اُج

اُجْو٣خ، اُؾٍٖٞ ػ٠ِ أُٞاهك اُجْو٣خ، رله٣ت ٝرط٣ٞو أُٞاهك اُجْو٣خ، رؼ٣ٞ٘ أُٞاهك اُجْو٣خ، اُؾلبظ ػ٠ِ أُٞاهك اُجْو٣خ 

 .ٝاٍزلآزٜب

The concept of human resources management – The historical development of human resource 

management – the main jobs of human resource management – planning for human resources – 

obtaining human resources – training and developing human resources – compensation for human 

resources – maintaining and sustaining human resources. 

R
ef

er
en

ce
s  Dessler, G., Chhinzer, N., & Gannon, G., « Management of human resources: The essentials‖, 5th 

ed., 2019, Pearson Education, ISBN: 9780134882963. 

 A. DeNisi, R. Griffin, HR, ―Human Resource Management―, 3rd edition, 2007, ISBN-13   :  978-

0618794195 

 

Code Course Title 
Pre-

req. 
CH 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum SA MT PE/OE Final 

UHS 

301 

Communication & 

Presentation Skills 
- 2 2 - - 2 30% 30% - 40% 

C
o
u
rs

e 
C

o
n
te

n
ts

 

ؼٞهبد الارٖبٍ، ٜٓبهاد الارٖبٍ، ٍٔبد ٝاٍب٤ُت اُؼوٗ اُلؼبٍ، ٓلفَ ػبّ ا٠ُ الارٖبٍ، ا٤ٔٛخ الارٖبٍ، ا ٗٞاع الارٖبٍ، ٓ

الارٖبٍ اُِلظ٢: ٜٓبهاد اُزؾلس، الارٖبٍ ؿ٤و اُِلظ٢، ٜٓبهاد اُؾٞاه ٝاٍزوار٤غ٤بد الاه٘بع، الارٖبٍ ك٢ ث٤ئخ اُؼَٔ، ًزبثخ ا٤َُوح 

 .اُنار٤خ ٝاُزوبه٣و ٝاُوٍبئَ اُو٤ٍٔخ

A general introduction to communication, the importance of communication, types of communication, 

communication obstacles, communication skills, features and methods of effective presentation, verbal 

communication: speaking skills – non-verbal communication – dialogue skills and persuasion strategies 

– communication in the work environment – writing resume – writing formal reports and letters. 

R
ef

er
en

ce
s Mike Markel; Stuart A. Selber, "Practical Strategies for Technical Communication", Macmillan 

Learning, 3rd edition, 2019 

Mike Markel; Stuart Selber, "Technical Communication", Macmillan Learning, 13th edition, 2021 
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Code Course Title 
Pre-

req. 
CH 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum SA MT PE/OE Final 

UHS 

302 
Leadership Skills - 2 2 - - 2 30% 30% - 40% 

C
o
u
rs

e 
C

o
n

te
n

ts
 

ا٠ُ ر٤ٔ٘خ أُٜبهاد اُو٤بك٣خ ٝالإكاه٣خ ُلٟ اُطلاة، ٝر٤ٔ٘خ كوٓ اُزْ ه ١ ُل٣ْٜ، ٖٓ فلاٍ رؼو٣لْٜ ثَٔبد ٣ٜلف أُووه 

ٝاُزلبػَ ٤ي اُزٔ اٍزوار٤غ٤بداُو٤بك٣خ ٝالإكاه٣خ، ٝأْٛ ٛوم ٝأٍب٤ُت اُزؾٍٞ ٖٓ اُزؼجئخ ا٠ُ اُو٤بكح، ٝرؼو٣لْٜ ثؤْٛ  اُْق٤ٖخ

أفلاه٤بد اُو٤بكح ٝالإكاهح أُزؼِوخ ثبُزقط٤ٜ ٝاكاهح اُناد ٝالأفو٣ٖ، ٝٛوم ٝأٍب٤ُت اٙبكخ ا٠ُ ر٤ٔ٘خ ثؼ٘ أُٜبهاد ٝ اُو٤بك١،

 ، ٝأفلاه٤بد الإكاهح ٝاُو٤بكح.٤واُوواهاد اُلؼبُخ، ٝأٍب٤ُت اُزؾق ه ١، ٜٝٓبهح ه٤بكح اُزـ٤ ارقبم

The course aims to develop the students‘ leadership and management skills – Develop their 

opportunities for excellence, by introducing the leadership and administrative personality traits – 

The most important ways of transformation from mobility to leadership – The most important 

strategies of excellence and leadership interaction – developing some skills and ethics of leadership 

and management related to planning self and other management – Effective decision-making 

methods and techniques – motivational methods – the skill of change leadership – management 

and leadership ethics. 

References 
Primal Leadership, ―Unleashing the power of Emotional Intelligence‖, Daniel Goleman, Harvard 

Business Review Press 

 

 

Code 
Course Name 

Pre-

req. 
CH 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum SA MT PE/OE Final 

UHS 

801 

Research 

Methodology 
- 2 2 - - 2 30% 30% - 40% 

C
o

u
rs

e 
C

o
n

te
n

ts
 

ه ٝر٤ْٖٔ أكٝاد اُجؾش ٝٙجطٜب ٝافز٤ب اُؼ٢ِٔٝفٖبئٖٚ، فطٞاد اُجؾش  اُؼ٢ِٔٝفٖبئٖٚ، رؼو٣ق اُجؾش  اُؼ٢ِٔ اُزل٤ٌو

. (اُج٤بٗبد افز٤به ٓٞٙٞع اُجؾش، رؾل٣ل ٌِْٓخ اُجؾش ٝػٞآَ افز٤بهٛب، رؾل٣ل اٛبه اُجؾش، رؾل٣ل ٜٓ٘ظ اُجؾش، رؾ٤َِ)اُؼ٤٘بد 

 : أُٜ٘ظاُؼ٢ِٔ لاٍزطلاػ٤خ، اُلهاٍبد إُٞل٤خ، اُلهاٍبد اُزغو٣ج٤خ. ٓ٘بٛظ ٝٛوم اُجؾشأٗٞاع اُلهاٍبد اُؼ٤ِٔخ: اُلهاٍبد ا

الأٍب٤ُت  كهاٍخ إُٔٚٔٞ، رؾ٤َِ إُٔٚٔٞ، أٗٞاع اُز٤ٖٔٔبد اُزغو٣ج٤خ، الأٍب٤ُت إُٞل٤خ، ل٢، أَُؼ الاعزٔبػ٢،إُٞ

 الاٍز٘زبع٤خ.

Scientific thinking and its specifications, definition of scientific research and its specifications, steps 

of scientific research and designing research tools and sample selection (choosing a research subject, 

defining the research problem and the principles of choice, setting the research frame and 

methodology and data analysis). Types of scientific studies: Descriptive, survey and experimental 

studies. 

Scientific research methods: Descriptive method, social screening, content study, content analysis, 

types of experimental designs, descriptive methods, analytical methods. 

R
ef

er
en

ce
s 

Ann Sloan Devlin, "The Research Experience: Planning, Conducting and Reporting Research", 

SAGE, 2nd Edition, 2020 

C.R. Kothari, "Research Methodology: Methods and Techniques", New Age, 2nd Edition, 2004, ISBN 

(13) : 978-81-224-2488-1 
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Code Course Title 
Pre-

req. 
CH 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum SA MT PE/OE Final 

UHS 803 Thinking Skills - 2 2 - - 2 30% 30% - 40% 

C
o

u
rs

e
 C

o
n

te
n

ts
 

، (َٓز٣ٞبرٚ –فٖبئٖٚ  –رؼو٣لٚ اُزل٤ٌو )، ٛج٤ؼخ اُزل٤ٌو، ٓلفَ ا٠ُ رؼ٤ِْ ٜٓبهاد (الإثلاع -٤واُزلٌ-اُناًوح )ٓلب٤ْٛ ٗظو٣خ 

أٗٔبٛ  اُزل٤ٌو،ا٤ُٔزب ٓؼوك٤خ، أكٝاد ه٤بً  اُزل٤ٌوأُؼوك٤خ، ٜٓبهاد  اُزل٤ٌوٜٓبهاد  اُؼ٢ِٔ(، -اُ٘بهل -ػ٢الإثلا) اُزل٤ٌو أٗٞاع

، ٛوم رؼ٤ِْ اُزل٤ٌو، ثوآظ رؼ٤ِْ ٜٓبهاد اُزل٤ٌور٤ٔ٘خ ٜٓبهاد  الاٍزوار٤غ٤بد أَُزقلٓخ ك٢، بٜٝٓب هارٜ ُٔقزِلخاُزل٤ٌو ا

 .اُزل٤ٌوٜٓبهاد 

Theoretical concepts (memory – thinking – creativity), an introduction to teaching thinking skills, 

the nature of thinking (definition – characteristics – levels) types of thinking (creative – critical – 

scientific), cognitive thinking skills, metacognitive thinking skills, thinking measurement tools, 

different thinking patterns, and skills, strategies used to develop thinking skills, thinking skills 

programs, ways to teach thinking skills 

References 
John Butterworth, Geoff Thwaites, ―Thinking Skills: Critical Thinking and Problem Solving‖, 

2nd edition, 2016, ISBN-13  :  978-1107606302 

 

Faculty Requirements for Desplinary Programs                    يتطهجبد انكهُخ  
All programs offered at Benha Faculty of Engineering, Benha University are Engineering Programs. 

The graduates have the opportunity of being Engineers and are registered in the Egyptian Engineering 

Syndicate. 

According to the National Academic Reference Standards (NARS-2018), The Engineering Graduate 

must be able to (A-Level): 

A1. Identify, formulate, and solve complex engineering problems by applying engineering 

fundamentals, basic science and mathematics. 

A2. Develop and conduct appropriate experimentation and/or simulation, analyse and interpret data, 

assess and evaluate findings, and use statistical analyses and objective engineering judgment to 

draw conclusions. 

A3. Apply engineering design processes to produce cost-effective solutions that meet specified needs 

with consideration for global, cultural, social, economic, environmental, ethical and other aspects 

as appropriate to the discipline and within the principles and contexts of sustainable design and 

development. 

A4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and 

safety requirements, environmental issues and risk management principles. 

A5. Practice research techniques and methods of investigation as an inherent part of learning. 

A6. Plan, supervise and monitor implementation of engineering projects. 

A7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural 

teams. 

A8. Communicate effectively – graphically, verbally and in writing – with a range of audiences using 

contemporary tools. 
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A9. Use creative, innovative and flexible thinking and acquire entrepreneurial and leadership skills to 

anticipate and respond to new situations. 

A10. Acquire and apply new knowledge; and practice self, lifelong and other learning strategies. 

To achieve these Learning Outcomes, a set of courses has to be completed as a Faculty Requirement. 

These courses are divided into Basic Science Courses and Basic Engineering Courses. 

Table 12 List of Faculty requirements courses. 

Code Course 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

BES 011 Mathematics I ----- 3 2 0 2 4 

BES 021 Mechanics I ----- 3 2 0 2 4 

BES 031 Physics I ----- 3 2 2 1 5 

BES 041 General Chemistry ----- 4 3 2 1 6 

MEC 011 Engineering Graphics  ----- 2 0 0 4 4 

BES 012 Mathematics II BES 011 3 2 0 2 4 

BES 022 Mechanics II BES 021 3 2 0 2 4 

BES 032 Physics II ----- 3 2 2 1 5 

MEC 012 Production Engineering ----- 2 1 3 0 4 

MEC 014 Computer Aided Drafting MEC 011 2 1 2 0 3 

ELE 042 
Computer Programming 

Fundamentals 
----- 2 0 2 2 4 

BES 141* Pollution and Industrial Safety BES 041 2 2 1 0 3 

FTR 103 Field Training I Completion 

of 65 

Cr.Hrs 

0 0 0 0 0 

FTR 203 Field Training II Completion 

of 96 

Cr.Hrs 

0 0 0 0 0 

Total 32 19 14 17 50 

* Course teaching is shared between the Basic Engineering Science Department and Displine Department. 
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Faculty Requirement Courses  

The course coding is divided into two parts and follows the following convention: 

1. Three Letters which are the Department code. 

2. Three Numbers indicating the Level, the Specialization inside the department, and a counter inside the 

specialization. 

 

 
BES x1x Mathematics Courses offered by Basic Engineering Science Department 

BES x2x Mechanics Courses offered by Basic Engineering Science Department 

BES x3x Physics Courses offered by Basic Engineering Science Department 

BES x4x Chemistry Courses offered by Basic Engineering Science Department 

MEC xxx  Course offered by Mechanical Engineering Department for Faculty Requirement 

ELE xxx Course offered by Electrical Engineering Department for Faculty Requirements 

The following abbreviations are the legend for the courses: 

CH  Credit Hour 

Ct. Hr. Contact Hour 

Lec  Lectures 

Tut  Tutorials 

Lab  Laboratory 

Tot  Total 

MT  Mid-Term Exam 

SA Student Activity 

PE        Practical Exam 

 

Code Course Title Pre-req CH Ct. Hrs. Assessment 

BES 

011 

Mathematics I - 3 Lec. Lab Tut Tot SA MT PE/OE Final 

2 0 2 4 30 30 0 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Differential Calculus: Real functions and their graphs (Algebraic functions, trigonometric functions 

and their inverses, exponential, hyperbolic and logarithmic functions). Limits and continuity. 

Differentiation of real functions of one variable. Applications of differentiation (maxima, minima and 

inflection points, curve tracing, optimization problems). The first mean value theorem and first order 

approximation of functions. Taylor‘s and Maclaurin's expansions of functions. 

Algebra: Elements of mathematical logic with applications, Matrix algebra and systems of linear 

equations (Gauss elimination, Gauss – Jordan elimination, LU factorization, matrix inversion). 

Applications (codes, matrix games). Eigenvalues and eigenvectors. Complex numbers. 

R
ef

er
en

ce
s  Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition. 

 Gilbert Strang, "Introduction to Linear Algebra", Wellesley-Cambridge Press, Last Edition. 

 

 

Level (0-4)

Department Code

Specialization inside the Department (1-9)

Serial (1-9)
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Code Course Title Pre-req CH Ct. Hrs Assessment 

BES 

012 

Mathematics II BES 011 3 Lec. Lab Tut Tot SA MT PE/OE Final 

2 0 2 4 30 30 - 40 

C
o

u
rs

e 
C

o
n

te
n

t Integral Calculus: Indefinite integrals with applications. Methods of integration. Definite 

integrals with applications (areas, volumes of revolution, lengths of curves and surface area). 

Multivariable Calculus (A): Surfaces and curves in three dimensions. Vector functions of one variable. 

Scalar functions of several variables, partial derivatives. Directional derivatives, total derivatives. 

Applications (tangent planes and normal lines. Taylor expansions, maxima and minima, Lagrange's 

multipliers). 

R
ef

er
en

ce
s  Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition. 

 George B. Thomas, Jr., Maurice D. Weir, Joel Hass, THOMAS' CALCULUS Multivariable 

(Twelfth Edition), 2010. 

. 

 

Code Course Title Pre-req CH Ct. Hrs. Assessment 

BES 

021 

Mechanics I - 3 Lec. Lab Tut Tot SA MT PE/OE Final 

2 - 2 4 30 30 - 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Fundamentals of statics, Types of supports, Vector algebra and applications to mechanics, Statics of 

particles, Moments of forces and couples, Equivalent systems of forces and moments. Equilibrium of 

rigid bodies, Centroides and centers of gravity, Analysis of structures (trusses and machines), Friction 

and its applications. Virtual Work for a System of Connected Rigid Bodies, Stability of Equilibrium 

Configuration.  

R
ef

er
en

ce
s 

 F. P. Beer, E. R. Johnston, D. F. Mazurek, P. J. Cornwell, Vector Mechanics for Engineers: Statics 

and Dynamics, 10th edition (2013). 

 Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle River, 

New Jersey: Prentice Hall, (2003). 

 

Code Course Title Pre-req CH Ct Hrs Assessment 

BES 022 Mechanics II BES 

021 

3 Lec. Lab Tut Tot SA MT PE/OE Final 

2 0 2 4 30 30 0 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Kinematics of particles (rectilinear and curvilinear motion), Kinetics of particles (force and 

acceleration method – work and energy method – impulse and momentum method), Planar 

Kinematics of rigid bodies (translation – rotation about a fixed axis – general plane motion), planar 

kinetics of rigid bodies (force and acceleration method – work and energy method. – impulse and 

momentum method). Moment of area, mass moments of inertia for single body, product of inertia 

and principal moments of inertia.   

R
ef

er
en

ce
s  F. P. Beer, E. R. Johnston, D. F. Mazurek, P. J. Cornwell, Vector Mechanics for Engineers: 

Statics and Dynamics, 10th edition (2013). 

 Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle 

River, New Jersey: Prentice Hall, (2003). 
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Code Course Title Pre-req CH Ct. Hrs. Assessment 

BES 031 Physics I - 3 Lec. Lab Tut Tot SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Wave motion, Sound waves, Doppler effect, Superposition of waves: interference, standing waves 

and beats, Interference of light waves, Diffraction of light, Polarization of light, First law of 

thermodynamics, Kinetic theory of gases, specific heats of gases, thermodynamic processes: 

isochoric, isobaric, isothermal and adiabatic, Heat transfer: conduction, convection and radiation, 

Elasticity, Hooke‘s law, Hydrostatics and surface tension, Hydrodynamics and Viscosity. 

R
ef

er
en

ce
s 

 R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018. 

 Tarek M. Abdolkader, Mohamed Elfaham, Mina Asham, Ibrahim Sayed, Walid Selmy, 

“Engineering Physics, Part I, Waves, Heat and Optics”, 1
st
 edition, 2022. 

 D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013. 

 D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson, 

2008. 

L
ab

o
ra

to
ry

 

 Simple harmonic motion 

 Waves in stretched string, 

 Sound waves, 

 Interference and diffraction of light, 

 Polarization of light, 

 Specific heat, 

Thermistor and thermal conductivity. 

 

Code Course Title Pre-req CH Ct. Hrs Assessment 

BES 032 Physics II - 3 Lec. Lab Tut Tot SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Electric force and electric field, Motion of charge in electric field, Electric dipole, Gauss law and 

applications, Electric potential, Capacitors and dielectrics, Current and resistance, Magnetic field and 

magnetic force, Sources of magnetic field, Bio-Savart law and Ampere‘s laws, Electromagnetic 

induction and Faraday‘s law, Self-induction and magnetic energy. 

R
ef

er
en

ce
s 

 R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018. 

 Tarek M. Abdolkader, Mohamed Elfaham, Mina Asham, Ibrahim Sayed, Walid Selmy, 

“Engineering Physics, Part II, Waves, Heat and Optics”, 1
st
 edition, 2022. 

 D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013. 

 D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson, 

2008. 

L
ab

o
ra

to
ry

 

 Ohm's Law 

 Wheatstone bridge & Metric bridge 

 Electric Field Mapping 

 Capacitor Charging and Discharging 

 The Electric Transformer 

 Faraday‘s Law 
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Code Course Title Pre-req CH Ct. Hrs. Assessment 

BES 041 General Chemistry - 4 Lec. Lab Tut Tot SA MT PE/OE Final 

3 2 1 6 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Gases: ideal & real gas laws, kinetic molecular theory- Liquids and solutions - Solids: arrangement 

of atoms, metallic solids, alloys - Chemical kinetics: reaction rates & order, catalysis – 

Electrochemistry: electrochemical cells, corrosion– Cements – Polymers – lubricants. 

R
ef

er
en

ce
s 

- J. Brady, ―General Chemistry, Principles and structures‖, Wiley Inc., Fifth Edition, 1990. 

- L. W. Fine, H. Beall, J. Stuehr, ―Chemistry for Scientists and Engineering, Preliminary Edition, 

Brooks Cole; 1st edition, 1999. 

-Steven S. Zumdahl, ―Chemistry Principles‖, Third Edition, Houghton Mifflin, 1998. 

-Prof. Elsayed Fouad, Engineering Chemistry I, II. 

-Steven S. Zumdahl, Susan A. Zumdahl ―Chemistry‖ Seventh Edition, Houghton Mifflin, 2007. 

-P. Barnes, J. Bensted, Structure and Performance of Cements, CRC Press, 2nd Edition, 2019. 

L
ab

o
ra

to
ry

 -Neutralization Reactions 

-Oxidation-Reduction Reactions 

-W/C Ratio 

-Precipitation Reactions 

 

Code Course Title Pre-req CH Ct Hrs Assessment 

BES 141 Pollution and 

Industrial Safety 

BES 041 2 Lec. Lab Tut Tot SA MT PE/OE Final 

2 1 - 3 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

- Air pollution-sources and types of pollutants-Adverse effects -ozone depletion – green house effects- Acid 

rain and global warming -measurement and control methods. 

- Water pollution- sources and types- constituents of wastewater- primary treatment: various pre-treatment 

methods - Advanced Treatment: chemical oxidation, precipitation, air stripping, - heavy metals removal. 

Civil and Architecture Engineering students:  Plan and manage construction health and safety, maintain 

safety issues for construction to introduce the foundations on which appropriate health and safety systems 

may be built. Occupation and health and safety affect all aspects of work. Legal framework for health and 

safety. 

Mechanical Engineering students: Hazards analysis-Hazards of pressure , uses of over pressure-hazards of 

temperature-HAZOP study regarding pressure, temperature & flow -static electricity & its control purging 

and inerting -relief valves and rupture disks-venting – flame arrester -flare system-alarms and types of alarms 

and its application-trips d interlock system-hot work permit , confined space vessel work permit & height 

work permit - personnel protective equipment-On-site &Off-site emergency plan. 

Electrical Engineering students:  Electric shock and burns from live wire contact, Fires from faulty wiring, 

overloading circuits, leaving electrical parts exposed, Electrocution or burns from lack of PPE, Explosions 

and fires from explosive and flammable substances, Contact with overhead power lines Electrical exposure to 

water. 

R
ef

er
en

ce

s 

 Handbook of ―Industrial Safety and Health, Trade and Technical Press Ltd. Morden, U.K.1980. 

• S.P. Mahajan, ―Pollution Control in Process Industries‖ Tata McGraw Hill, NewDelhi1985. 

L
ab

o
ra

to
ry

  Air sampling 

 Water sampling 

 Adsorption 

 Precipitation 
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Code Course Title Pre-req CH Ct. Hr. Assessment Criteria  

MEC 

011 

Engineering 

Graphics 

- 2 Lec. Lab Tut Sum SA MT PE/OE Final 

0 0 4 4 30 30 - 40 

Course 

Content 
Engineering drawing techniques and skills. Conventional lettering and dimensioning. 

Geometric constructions. Theories of view derivation. Orthographic projection of 

engineering bodies. Derivation of views from isometric drawings and deducing of missing 

views. Sectioning views: (full, half, offset, partial, revolved, removed, and partial 

sectioning). Steel construction, Symbols of electrical circuits 
References William Chalk,  Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition, 2010. 

Allbert W. Boundy, "Engineering Drawing", McGraw-Hill Australia, 2012 

Laboratory  Student's engineering sketches and drawings carried out in the engineering drawing Labs. 

 

 

Code Course Title Pre-req CH Ct. Hr. Assessment Criteria  

MEC 

012 
Production Engineering - 2 

Lec. Lab Tut Sum SA MT PE/OE Final 

1 3 0 4 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Introduction, Types of industries, Casting processes: Main steps of sand casting, Pattern design, melting 

of metals, Cleaning and inspection of casting, Metal forming processes: Forging, Rolling, Extrusion, 

Drawing, Bending, Joining Processes: Temporary and permanent joints, welding techniques, Cutting 

Processes: Principles and elements of cutting processes, Basic cutting, and machining (Turning, 

Drilling, Milling, etc.,). Principles of production planning and control, Introduction to quality control. 

R
ef

er
en

ce

s 

 Jiangshan Li, Semyon M. Meerkov, 2008, ―Production Systems Engineering‖, Springer; 1st ed. 

2009 edition, 2008 

 M. P. Groover, 2011, "Principles of Modern Manufacturing", 4th Ed., john Wiley & Sons, Inc. 

L
ab

o
ra

to
ry

 

 Practicing the workshop measuring operations and tools 

 Practicing the sand-casting workshop 

 Practicing the welding workshop; electric arc welding, gas welding and cutting, and electric resistance 

welding 

 Practicing the machining workshop; turning, shaping, drilling, milling, and grinding 

 Practicing the metal forming workshop; rolling, bending, drawing, and extrusion 

 Practicing the carpentry workshop 

 Practicing the forging workshop 

 

 

 

 

 

 

 

 



   
 
_________________________________________________________________________________ 

44 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

Code Course Title Pre-req CH Ct. Hr. Assessment Criteria  

MEC 

014 

Computer Aided 

Drafting 
MEC 011 2 

Lec. Lab Tut Sum SA MT PE/O

E 

Final 

1 2 0 3 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Introduction to Computer Aided Drafting, history, advantages, and limitation. Graphics/CAD 

involves the visualization, sketching, and geometric construction of mechanical components. 

Layout and creation 2D working industrial drawings that adhere to industry standards. Illustrate 

CAD drawing construction techniques, implementation of graphical communication through the use 

of the alphabet of lines, orthographic projection, section views, auxiliary views and the creation of 

assembly and detail mechanical components 
References  William Chalk,  Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition, 

2010. 

 Allbert W. Boundy, "Engineering Drawing", McGraw-Hill Australia, 2012 

Laboratory Student's engineering sketches and drawings carried out in the engineering Computer Labs 

 

Code Course Name Pre-req. CH 
Ct Hrs Assessment 

Lec. Lab. Tut. Tot SA MT PE/OE Final 

FTR 

103 
Field Training I 

Completion 

of 65 CH 
0 0 0 0 0 - - - - 

C
o
u

rs
e
 C

o
n

te
n

ts
 For 4 weeks interval as a minimum. 

Field training conducted under the supervision of a faculty member and field mentor in the actual field 

practice. The student must submit a detailed technical report by the end of training period, explain 

what he learned during this training. 

By the end of the training the student will be able to: 

Apply the principles knowledge to execute practical engineering field works.  

The students will have the opportunity to work with multidisciplinary teams during the training period. 

  

Code Course Name Pre-req. CH 
Ct Hrs Assessment  

Lec. Lab. Tut. Tot SA MT PE/OE Final 

FTR 

203 
Field Training II 

Completion 

of 96 CR 
0 0 0 0 0 - - - - 

C
o

u
rs

e
 C

o
n

te
n

ts
 For 4 week interval as a minimum. 

Field training conducted under the supervision of a faculty member and field mentor in the actual 

field practice. The student must submit a detailed technical report by the end of training period, 

explain what he learned during this training. 

By the end of the training the student will be able to: 

Apply the principles knowledge to execute practical engineering field works.  

The students will have the opportunity to work with multidisciplinary teams during the training 

period. 
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Code Course Title Pre-req CH Ct. Hr. Assessment  

ELE 

042 

Computer Programming 

Fundamentals 

- 2 Lec. Lab Tut Sum SA MT PE/OE Final 

0 2 2 4 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t Computer System: Hardware, Software - Introduction to software design - evolution and comparison of 

programming languages - types and characteristics of translators - Program Design Process - Software 

Life Cycle - structured programming - Variables, Constants - Input and Output - Data Types and 

Representation - Simple Flow - Flow of Control (Conditioning, Iteration) - Array - Functions 

(Predefined - Programmer Defined) - Pointers- Strings - program maintenance & testing – 

documentation. 

Course topics are explained using a high-level language (as C, or C++). 

R
ef

er
en

ce
s 

 W. Savitch, "Problem Solving with C++", 10th Edition, Pearson, 2018, ISBN-13:  978-0134448282 

 Jery Hanly, Elliot Koffman, “Problem Solving and Program Design in C”, 8th edition, Pearson, 2015, 

ISBN-13:  978-0134014890 

 C.R. Severance, S. Blumenburg, "Python for Everybody: Exploring Data in Python 3", CreateSpace 

Independent Publishing Platform, 2016, ISBN-13:  978-1530051120 

 R. Sedgweck, K. Wayne, "Introduction to Programming in Java: An Interdisciplinary Approach”, 2nd 

Edition, Addison-Wesley Professional, 2017, ISBN-13:  978-0672337840 

L
ab

o
ra

to
ry

 

Problem solving labs using high level language (C, or C++) to apply explained topics in each lecture 

including: 

 Flowcharts 

 Data Types, Variable, Constant declaration. Input and Output 

 Sequence Flow program 

 Conditioning Statements (if, nested if and switch case) 

 Iteration Statements (for, while do while, Do Until, and nested loops) 

 Arrays (1D and 2D arrays) 

 Functions (predefined and user defined) 

 Pointers 

 Strings and string functions 

* Project: 

At the end of the course the student must provide a project emphasizing the course content 
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Program # 4  Electrical Power and Machines Engineering Program  

Program Description 

The Electrical Power and Machines Engineering Program is designed to qualify its graduates for both 

fundamental and modern trends in electrical power systems, design, operation and control. The program is 

structured in a hierarchical manner based on strong mathematical and physics background while moving 

gradually up to the fundamental electrical engineering subjects. Then, reaching to the major specialty 

courses of power systems design, operation, installation, control and economics. The program pays 

significant attention to the renewable electrical energy resources as well as the smart grid operation and 

control with the objective of environmental conservation and economical aspects. The program adapts the 

updated approaches and methodology in teaching and learning activities and assessment with focus on 

achieving balance between academic background and professional skills of the graduates. Students in the 

program are centered of focus by implanting self-learning attitude, peer discussions, and courses 

embedded engineering skills. The assessment techniques are devised in a way to avoid passing the courses 

unless the student gets the intended learning outcomes. 

Basic Information 

 Program Mission 

The program seeks to achieve a high level of competitiveness through the preparation of a 

distinguished and innovative engineer in the field of electrical power engineering and its 

applications, be able to use advanced scientific knowledge and communication skills and its tools 

while adhering to the ethics of the profession by keeping pace with the needs of the market and 

achieve sustainable economic development and community service, and armed with the skills of 

performing scientific research. The program also urges students to engage in fundamentals of 

entrepreneurship 

 

 Program Objectives 

Electrical Power and Machines Engineering Program is planned to: -  

1. Qualify graduates for fundamental and modern trends in electrical power systems, design, 

operation, and control. 

2. Prepare graduates to compete for the best jobs in several electrical power and machines 

engineering areas. 

3. Qualify graduates to design a system, experiment, component, and process to meet the required 

needs of energy generation, transmission and distribution within realistic constraints, and data 

analysis and interpretation. 

4. Prepare graduates to implement science, mathematics, and computational technology knowledge 

to investigate and solve problems encountered in the electrical power industry. 

5. Qualify graduates to follow lifelong learning and continuously improve their knowledge in the 

electrical power engineering practice and contribute to the advancement of the engineering 

profession. 

6. Prepare graduates to communicate effectively through speaking, writing, and using graphics, 

functioning collaboratively within multi-disciplinary problem-solving teams. 
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 Graduate Attributes 

The general engineering graduates’ attributes as NARS 2018, the graduate would be able to: 

Graduate attributes are the academic abilities, personal qualities, and skills which electronics and 

electrical communications engineering graduates should have. In addition to all engineering 

graduate attributes defined by NARS 2018, Electronics and Electrical Communications 

Engineering graduate should be able to:   

1. Master a wide spectrum of engineering knowledge and specialized skills and can apply 

acquired knowledge using theories and abstract thinking in real life situations  

2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering 

problems with a wide range of complexity and variation. 

3. Behave professionally and adhere to engineering ethics and standards. 

4. Work in and lead a heterogeneous team of professionals from different engineering 

specialties and assume responsibility for own and team performance. 

5. Recognize his/her role in promoting the engineering field and contribute to the 

development of the profession and the community. 

6. Value the importance of the environment, both physical and natural, and work to promote 

sustainability principles. 

7. Use techniques, skills, and modern engineering tools necessary for engineering practice. 

8. Assume full responsibility for own learning and self-development, engage in lifelong 

learning and demonstrate the capacity to engage in post- graduate and research studies. 

9. Communicate effectively using different modes, tools, and languages with various 

audiences; to deal with academic/professional challenges in a critical and creative 

manner. 

10. Demonstrate leadership qualities, business administration and entrepreneurial skills. 

11. Design, operate, analyze, and maintain different electric power and electrical machines 

engineering systems. 

12. Use modern software tools to design, simulate, and implement different parts of electric 

power and machines engineering systems. 

Program Learning Outcomes  

      The program courses fulfill the NARS 2018 
Level A  

The Engineering Graduate must be able to: 

PLO1. Identify, formulate, and solve complex engineering problems by applying engineering 

fundamentals, basic science and mathematics.  

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and 

interpret data, assess and evaluate findings, and use statistical analyses and objective 

engineering judgment to draw conclusions.  

PLO3. Apply engineering design processes to produce cost-effective solutions that meet 

specified needs with consideration for global, cultural, social, economic, 

environmental, ethical and other aspects as appropriate to the discipline and within the 

principles and contexts of sustainable design and development.  

PLO4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, 

health and safety requirements, environmental issues and risk management principles.  

PLO5. Practice research techniques and methods of investigation as an inherent part of 

learning.  
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PLO6. Plan, supervise and monitor implementation of engineering projects, taking into 

consideration other trades requirements.  

PLO7. Function efficiently as an individual and as a member of multi-disciplinary and multi-

cultural teams.  

PLO8. Communicate effectively – graphically, verbally and in writing – with a range of 

audiences using contemporary tools.  

PLO9. Use creative, innovative and flexible thinking and acquire entrepreneurial and 

leadership skills to anticipate and respond to new situations.  

PLO10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.  

 

Level B  

In addition to the program learning outcomes for All Engineering Programs the BASIC 

ELECTRICAL Engineering graduate and similar programs must be able to:  

 

 PLO11. Select, model, and analyze electrical power systems applicable to the specific 

discipline by applying the concepts of generation, transmission, distribution, 

protection, control, and high voltage of electrical power systems.  

PLO12. Design, model, and analyze an electrical system or component for a specific 

application; and identify the tools required to optimize this design.  

PLO13. Design and implement elements, modules, sub-systems or systems in electrical 

engineering using technological and professional tools.  

PLO14. Estimate and measure the performance of an electrical power system under specific 

input excitation and evaluate its suitability for a particular application.  

PLO15. Adopt suitable national and international standards and codes to: design, build, 

operate, inspect and maintain electrical/electronic/digital equipment, systems and 

services. 

 
       Level C  

In addition to program learning outcomes for all engineering programs (Level A, NARS 

2018), and Electric Engineering program learning outcomes (Level B, NARS 2018), the 

Electrical Power and Machines Engineering Program graduate must be able to (C-Level):  

PLO16. Analyze the performance of electric power generation, control and distribution 

systems.  

PLO17. Design and perform experiments, as well as analyses and interpret experimental 

results related to electrical power and machines system.  

PLO18. Test and examine components, equipment and systems of electrical power and 

machines.  

PLO19. Integrate electrical, electronic and mechanical components and equipment with 

transducers, actuators and controllers in creatively computer-controlled systems.  

PLO20. Apply modern techniques, skills and engineering tools to electrical power and 

machines engineering systems. 
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Faculty Mission vs. Program Mission Matrix 

Faculty Mission 

Program Mission 

The Electrical Power and Machines Engineering program at Benha 

Faculty of Engineering aims focuses on both the theoretical and practical 

aspects of electrical power and machines engineering. This is achieved 

by addressing the fundamental concepts of engineering mathematics, 

physical sciences, electrical machines and drives, power electronics, 

energy conversion, high voltage engineering, power system analysis, 

distribution, control, and protection. The program study plan aims at 

qualifying the graduates to have the ability to apply engineering 

principles needed for solving problems that arise in the field of electrical 

power engineering, and it qualifies them to compete for the best jobs in 

Egypt and the advanced countries. Also, the program is committed to 

providing continuing education, outreach activities, consulting, and 

scientific research. 

Qualify the graduates to have 

the ability to apply 

engineering principles needed 

for solving problems that arise 

in the field of electrical power 

engineering 

 

Qualify the 

graduates to 

compete for the 

best jobs in 

Egypt and the 

advanced 

countries. Also, 

the program is 

committed to 

providing 

continuing 

education, 

outreach 

activities, 

consulting, and 

scientific 

research 

Participate 

effectively and 

ethically in 

serving their 

professional and 

societal 

communities 

Benha University is 

committed to graduate 

well prepared engineers 

equipped with 

knowledge and skills 

necessary to compete in 

labor market, and 

capable of using and 

developing modern 

technology, and 

providing research in 

engineering fields to 

serve society and 

community. 

graduate well 

prepared 

engineers 

equipped with 

knowledge and 

skills  

√   

compete in labor 

market capable of 

using and 

developing 

modern 

technology, and 

providing research 

in engineering 

fields 

 √  

serve society and 

community. 
  √ 
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Program Mission vs. Program Objectives Matrix 

Program Mission 
Program Objectives 

PO1 PO2 PO3 PO4 PO5 PO6 

The Electrical Power and Machines 
Engineering program at Benha 
Faculty of Engineering aims focuses 
on both the theoretical and practical 
aspects of electrical power and 
machines engineering. This is 
achieved by addressing the 
fundamental concepts of 
engineering mathematics, physical 
sciences, electrical machines and 
drives, power electronics, energy 
conversion, high voltage 
engineering, power system analysis, 
distribution, control, and protection. 
The program study plan aims at 
qualifying the graduates to have the 
ability to apply engineering 
principles needed for solving 
problems that arise in the field of 
electrical power engineering, and it 
qualifies them to compete for the 
best jobs in Egypt and the advanced 
countries. Also, the program is 
committed to providing continuing 
education, outreach activities, 
consulting, and scientific research. 

Qualify the graduates to have the 
ability to apply engineering 
principles needed for solving 
problems that arise in the field of 
electrical power engineering 

√ √ √ √  
 

√ 
 

Qualify the graduates to compete 
for the best jobs in Egypt and the 
advanced countries. Also, the 
program is committed to providing 
continuing education, outreach 
activities, consulting, and scientific 
research 

 √ √ √ √ 

 

Participate effectively and ethically 
in serving their professional and 
societal communities 

 √  √  √ 

Program Objectives vs. Graduate Attributes Matrix 

Program 
Objectives 

Graduate Attributes 

GA 1 GA 2 GA 3 GA 4 GA 5 GA 6 GA 7 GA 8 GA 9 GA 10 GA 11 GA 12 

PO1 √            

PO2  √ √          

PO3       √    √  

PO4        √ √    

PO5     √ √     √ √ 

PO6    √      √  √ 

Program Competencies vs. Program Objectives Matrix 

Program 
Objectives 

Program Competencies 

Level A Level B Level C 

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 B1 B2 B3 B4 B5 C1 C2 C3 C4 C5 

PO1 √  √        √ √ √        

PO2          √      √     

PO3  √ √       √ √ √ √   √ √ √   

PO4    √ √ √       √  √     √ 

PO5         √ √    √     √  

PO6     √ √ √ √      √ √    √ √ 
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Career Prospects 

The prospect market of the Electrical Power and Machines Engineering Program graduate is widespread. 

Electrical power networks planning, design, and installation in urban areas, hospitals, touristic, educational and 

administrative buildings is a sizable market for the graduates in engineering contracting, and manufacturing 

firms. Industrial control and maintenance of electrical motors, traction, escalators, and elevators are covered 

within the program profession. Electrical power utilities; distribution, transmission, and generation are as well 

as major market labour for the graduals. 

List of Electrical Power and Machines Engineering Program Requirement Courses 

Requirement 
Cr. Hrs. Ct. Hr 

Lec Lab Tut Tot 

Benha University Requirements 14 14 0 0 14 

Benha Faculty of Engineering Requirements 32 20 37 43 50 

Discipline Requirements 67 45 22 35 102 
Major Power and Machines Engineering Program 

Requirements 

29 19 14 12 45 

Concentration of Power and Machines Engineering 

Requirements 

18 12 6 12 30 

Total 160 110 78 102 241 

 

Basic Science Requirements of Electrical Power and Machines Program 

Basic Science Requirements of Electrical Power and Machines Program 

Code Course Pre-Req Cr. Hrs. 
Ct. Hr. 

Lec Lab Tut Sum 

BES 011 Mathematics I   3 2 0 2 4 

BES 041 General Chemistry   4 3 1 2 6 

BES 031 Physics I   3 2 2 1 5 

BES 012 Mathematics II BES 011 3 2 0 2 4 

BES 032 Physics II 
 

3 2 2 1 5 

BES 111 Differential Equations BES 012 3 2 0 2 4 

BES 113 Mathematics III BES 012 3 2 0 2 4 

BES 112 Numerical Analysis BES 111 3 2 2 0 4 

BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3 

BES 131 Modern Physics  
BES 031 

BES 032 
2 2 0 2 4 

Total 29 21 8 14 43 

One credit Hour Has been added to the Basic Science Courses from ELE 371 
One credit Hour Has been added to the Basic Science Courses from ELE 271 
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Discipline Requirements of Electrical Power and Machines Program 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

BES 111 Differential Equations BES 012 3 2 0 2 4 

BES 113 Mathematics III BES 012  3 2 0 2 4 

ELE 111 Electric Circuits I BES 032 3 2 1 2 5 

ELE 112 Electric Circuits II ELE 111 3 2 1 2 5 

ELE 141 Digital Logic Circuits   3 2 1 2 5 

ELE 213 Electronic Circuits I BES 131 3 2 1 2 5 

MEC 128 Thermal Power Engineering   2 2 0 1 3 

BES 131 Modern Physics 
BES 031 

BES 032 
3 2 0 2 4 

ELE 173 Electrical Applications   2 1 3 0 4 

BES 112 Numerical Analysis BES 111 3 2 2 0 4 

ELE 132 
Measurements and 

Instrumentations I 

ELE 111 or 

ELE    179 
3 2 2 1 5 

ELE 237 
Measurements and 

Instrumentations II 
ELE 132 3 2 1 2 5 

ELE 216 Electromagnetic Field BES 113 3 2 0 2 4 

ELE 231 Control Theory BES 111 3 2 1 2 5 

ELE 245 Computer Applications ELE 042 3 2 2 0 4 

MEC 228 Power Station MEC 128 3 2 0 2 4 

*ELE 271 Electrical Power System I ELE 112 3 2 0 2 4 

ELE 273 Power Electronics I ELE 213 3 2 1 2 5 

ELE 277 Electrical Machine I ELE 112 3 2 1 2 5 

ELE 232 Modern Control System ELE 231  3 2 2 1 5 

ELE 373 Renewable Energy ELE 278 3 2 0 2 4 

ELE 335 
Industrial Automation 

Systems 

ELE 232& 

ELE 132 
3 2 2 1 5 

ELE 347 
Microcontroller Embedded 

Systems 
ELE 141 3 2 2 0 4 

Total 67 45 22 35 102 
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Major Requirements of Electrical Power and Machines Program 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

*ELE 371 Power System Analysis ELE 272 3 2 0 2 4 

ELE 372 Power System Protection ELE 371 3 2 0 2 4 

ELE 375 Electrical Drive ELE 278 3 2 0 2 4 

ELE 377 Special Machines  ELE 278 2 2 1 0 3 

ELE 376 Power Systems Distribution ELE 272 2 2 1 0 3 

ELE 471 High Voltage Engineering ELE 272 3 2 0 2 4 

ELE 272 Electrical Power System II ELE 271 3 2 0 2 4 

ELE 274 Power Electronics II ELE 273 3 2 1 2 5 

ELE 278 Electrical Machine II ELE 277 3 2 1 2 5 

ELE 392 Senior Design Project I 
 70 % of 

Total Hrs. 
2 0 4 0 4 

ELE 491 Senior Design Project II  ELE 392 3 1 4 0 5 

ELE 4xx Elective I   3 2 0 2 4 

ELE 4xx Elective II   3 2 0 2 4 

ELE 4xx Elective III   3 2 0 2 4 

ELE 4xx Elective V   3 2 0 2 4 

ELE 4xx Elective IV   3 2 0 2 4 

ELE 4xx Elective VI   3 2 0 2 4 

Total 47 31 14 24 69 

*One credit Hour Has been added to the Basic Science Courses  
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Concentration Requirements of Electrical Power and Machines Program 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

Pool Courses for Elective I, Elective II, Elective III 

ELE 472 Advanced Power Electronics ELE 274 3 2 0 2 4 

ELE 474 Power System Control ELE 272 3 2 0 2 4 

ELE 476 Power System Operation ELE 371 3 2 0 2 4 

ELE 478 Smart Grid Technology ELE 373 3 2 0 2 4 

ELE 480 Grid Integration of Renewable Energy Systems ELE 373 3 2 0 2 4 

ELE 482 Advanced Electric Machines ELE 278 2 2 0 2 4 

Pool Courses for Elective IV, Elective V, Elective VI 

ELE 473 Electrical Power Quality ELE 272 3 2 0 2 4 

ELE 475 Industrial Instrumentation  ELE 132 3 2 0 2 4 

ELE 477 Advanced Power Systems ELE 272 3 2 0 2 4 

ELE 479 HVDC and Flexible AC Transmission Systems ELE 274 3 2 0 2 4 

ELE 481 Switchgear Engineering and substation  ELE 372 3 2 0 2 4 

ELE 485 Electrical Installations and Energy Utilization ELE 376 3 2 0 2 4 
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Proposed Study Plan for Electrical Power and Machines Program 

Level 0-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 011 Mathematics I  3 2 0 2 4 2 30 30 - 40 100 

BES 021 Mechanics I  3 2 0 2 4 2 30 30 - 40 100 

BES 041 General Chemistry  4 3 2 1 6 2 10 30 20 40 100 

BES 031 Physics I  3 2 2 1 5 2 10 30 20 40 100 

MEC 011 Engineering Graphics  2 0 0 4 4 2 30 30 - 40 100 

UHS 101 Foreign Language  2 2 0 0 2 2 30 30 - 40 100 

UHS 102 Information and Communication 
Technology 

 2 2 0 0 2 2 30 30 - 40 100 

Total 19 13 4 10 27      700 
 

 

Level 0-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 012 Mathematics II BES 011 3 2 0 2 4 2 30 30 - 40 100 

BES 022 Mechanics II BES 021 3 2 0 2 4 2 30 30 - 40 100 

MEC 012 Production Engineering  2 1 3 0 4 2 10 30 20 40 100 

BES 032 Physics II  3 2 2 1 5 2 10 30 20 40 100 

MEC 014 Computer Aided Drafting MEC 011 2 1 2 0 3 2 10 30 20 40 100 

ELE 042 Computer Programming 
Fundamentals 

 2 0 2 2 4 2 10 30 20 40 100 

UHS 103 Societal Issues  2 2 0 0 2 2 30 30 - 40 100 

Total 17 10 9 7 26      700 
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Level 1-1 

Code Course Name Pre-Req. 
Cr, 

Hr. 

Ct. Hr. 
Final  

Exam Time 

Assessment 

Lec Lab Tut Sum SA MT 
PE/ 

OE 
Final 

Exam 
Sum 

BES 111 Differential Equations BES 012 3 2 0 2 4 2  30 30 - 40 100 

ELE 111 Electric Circuits I BES 032 3 2 1 2 5 2  10 30 20 40 100 

ELE 141 Digital Logic Circuits    3 2 1 2 5 2 10 30 20 40 100 

BES 131 Modern Physics 
BES 031 

BES 032 
3 2 0 2 4 2  30 30 - 40 100 

ELE 173 Electrical Application   2 1 3 0 4 2 10 30 20 40 100 

BES 113 Mathematics III BES 012 3 2 0 2 4  2 30 30 - 40 100 

UHS XXX 
Humanities –  

Elective I 
  2 2 0 0 2  2 30 30 - 40 100 

Total   19          700 
 

Level 1-2 

Code Course Name Pre - Req. 
Cr. 

Hr. 

Ct. Hr. Final  

Exam 

Time 

Assessment 

Lec Lab Tut  SA MT 
PE/ 

OE 
Final 

Exam 
Sum 

BES 112 Numerical Analysis BES 111 3 2 2 0 4  2 10 30 20 40 100 

ELE 112 Electric Circuits II ELE 111 3 2 1 2 5  2 10 30 20 40 100 

ELE 213 Electronic Circuit I BES 131 3 2 1 2 5  2 10 30 20 40 100 

ELE 132 
Measurments and 

Instrumentation I 
ELE 111 or 

ELE 179 
3 2 2 1 5  2 10 30 20 40 100 

MEC 128 
Thermal Power 

Engineering 
  2 2 0 1 3  2 30 30 - 40 100 

UHS104 Professional Ethics   2 2 0 0 2  2 30 30 - 40 100 

UHS XXX Humanities Elective II   2 2 0 0 2  2 30 30 - 40 100 

Total   18          700 
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Field Training I 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

time 

Assessment 

Lec Lab Tut Sum SA MT PE/OE Final Exam Sum 

FTR 103 Field Training I 
Completion 
of 65  Cr. Hr 

0 0 0 0 0 Oral - - - Pass or Fail - 

 

 
 

Level 2-1 

Code Course Name Pre - Req. 
Cr. 

Hr. 

Ct. Hr. Final  

Exam 

Time 

Assessment 

Lec Lab Tut  SA MT 
PE/ 

OE 
Final 

Exam 
Sum 

ELE 271 
Electrical Power  

System I 
ELE 112 3 2 0 2 4  2 30 30 - 40 100 

ELE 273 Power Electronics I ELE 213 3 2 1 2 5  2 10 30 20 40 100 

ELE 216 Electromagnetic Field BES 113 3 2 0 2 4  2 30 30 - 40 100 

ELE 277 Electrical Machine I ELE 112 3 2 1 2 5  2 10 30 20 40 100 

ELE 231 Control Theory BES 111 3 2 1 2 4  2 10 30 20 40 100 

ELE 237 
Measurements and  

Instruments II 
ELE 132 3 2 1 2 5  2 10 30 20 40 100 

Total   18          600 
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Level 2-2 

Code Course Name Pre - Req. 
Cr. 

Hr. 

Ct. Hr. Final  

Exam 

Time 

Assessment 

Lec. Lab Tut Sum SA MT 
PE/ 

OE 
Final 

Exam 
Sum 

ELE 272 
Electrical Power  

System II 
ELE 271 3 2 0 2 4 2 30 30 - 40 100 

ELE 274 
Power  

Electronics II 
ELE 273 3 2 1 2 5 2 10 30 20 40 100 

MEC 228 Power Station MEC 128 3 2 0 2 4 2 30 30 - 40 100 

ELE 278 
Electrical  

Machine II 
ELE 277 3 2 1 2 5 2 10 30 20 40 100 

ELE 232 Modern Control Systems ELE 231  3 2 2 1 5 2 10 30 20 40 100 

ELE 245 
Computer  

Applications 
ELE 042 3 2 2 0 4 2 10 30 20 40 100 

Total   18          600 

 

Field Training II 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

time 

Assessment 

Lec Lab Tut Sum SA MT PE/OE Final Exam Sum 

FTR 203 Field Training I 
Completion 
of 96 Cr. Hr 

0 0 0 0 0 Oral - - - Pass or Fail - 
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Level 3-1 

Code Course Name Pre-Req. 
Cr. 

Hr. 

Ct. Hr. Final  

Exam 

Time 

Assessment 

Lec Lab Tut Sum SA MT 
PE/ 

OE 
Final 

Exam 
Sum 

ELE 373 Renewable Energy ELE 278 3 2 0 2 4 2 30 30 - 40 100 

ELE 371 Power System Analysis ELE 272 3 2 0 2 4  2 30 30 - 40 100 

ELE 376 Power Systems Distribution ELE 272 2 2 1 0 3 2 10 30 20 40 100 

ELE 347 
Microcontroller Embedded 

 Systems 
ELE 141 3 2 2 0 4  2 10  30 20 40 100 

ELE 375 Electrical Drive ELE 278 3 2 0 2 4  2 30 30 - 40 100 

ELE 377 Special Machines ELE 278 2 2 1 0 3  2 10 30 20 40 100 

UHS 4XX Humanities – Elective III   2 2 0 0 2  2 30 30 - 40 100 

Total   18          700 
 

Level 3-2 

Code Course Name Pre - Req. 
Cr. 

Hr. 

Ct. Hr. 
Final  

Exam Time 

Assessment 

Lec Lab Tut Sum SA 
MT PE/ 

OE 
Final 

Exam 
Sum 

ELE 372 Power System Protection ELE 371 3 2 0 2 4 2  30 30 - 40 100 

ELE 4XX Elective I   3 2 0 2 4  2 30 30 - 40 100 

ELE 4XX Elective II   3 2 0 2 4  2 30 30 - 40 100 

ELE 335 
Industrial Automation 

 Systems 

ELE232 

 & 

 ELE132 
3 2 2 1 5 2 10 30 20 40 100 

ELE 392 Senior Design Project I 
70% of 

total CH 
2 0 4 0 4 2 50 - 50 -- 100 

ELE 4XX Elective III   3 2 0 2 4  2 30 30 - 40 100 

Total   17          600 
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Level 4-1 

Code Course Name Pre - Req. Cr. Hr. 

Ct. Hr. Final  

Exam 

Time 

Assessment 

Lec Lab Tut Sum SA MT 
PE/ 

OE 
Final 

Exam 
Sum 

BES 141 
Pollution and  Industrial 

Safety 
BES 041 2 2 1 0 3 2 10 30 20 40 100 

ELE 4XX Elective IV   3 2 0 2 5 2 10 30 - 40 100 

ELE 471 High Voltage Engineering ELE 272 3 2 0 2 4 2 30 30 - 40 100 

ELE 491 Senior Design Project II ELE 392 3 1 4 0 5 2 50 - 50 -- 100 

ELE 4XX Elective V   3 2 0 2 4 2 10 30 20 40 100 

ELE 4XX Elective VI 

 

3 2 0 2 4 2 10 30 20 40 100 

Total   17     
 

    600 
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Matching Electrical power and machines engineering Program Courses with ABET Requirements 

ABET Program Criteria for Electrical power and machines engineering Program and Similarly Named Engineering Programs Lead Society: American 

Society of Electrical Engineers. 

 ABET Criteria 

Electrical power and machines engineering 
Program Courses Required to Cover ABET 

Criteria 

CODE Course Name Cr. Hrs. 

A minimum of 30 semester Cr. 
Hrs. (or equivalent) of a 
combination of college-level 
mathematics and basic sciences 
with experimental experience 
appropriate to the program. 

The curriculum must prepare 
graduates to apply knowledge 
of mathematics through 
differential equations. 

BES 011 Mathematics I 3 

BES 012 Mathematics II 3 

BES 111 Differential Equations 3 

BES 113 Mathematics III 3 

BES 112 Numerical Analysis 3 

Chemistry 
BES 041 General Chemistry 4 

BES 141 
Pollution and 

Industrial Safety 
2 

Calculus-based physics 

BES 031 Physics I 3 

BES 131 Modern Physics  3 

BES 032 Physics II 3 

Total 30 

A minimum of 45 semester Cr. 
Hrs. (or equivalent) of 
engineering topics appropriate 
to the program, consisting of 
engineering and computer 
sciences and engineering 
design and utilizing modern 
engineering tools. 

The basic Courses of electrical 
power and machines 
engineering program. 

ELE 111 Electric Circuits I 3 

ELE 112 Electric Circuits II 3 

ELE 141 Digital Logic Circuits 3 

ELE 213 Electronic Circuits I 3 

BES 131 Modern Physics 3 

ELE 173 
Electrical 

Applications 
2 

ELE 216 Electromagnetic Field 3 

Discuss the principle of control 
and automation system 

ELE 131 Control Systems 3 

ELE 335 
Industrial 

Automation Systems 
3 
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ELE 232 
Modern Control 

System 
3 

A minimum of 45 semester Cr. 
Hrs. (or equivalent) of 
engineering topics appropriate 
to the program, consisting of 
engineering and computer 
sciences and engineering 
design and utilizing modern 
engineering tools. 

Discuss the basic concepts of 
measurement and 
instrumentation  

ELE 132 
Measurements and 
Instrumentations I 

3 

ELE 237 
Measurements and 
Instrumentations II 

3 

Discuss the principle of power 
electronics engineering 

ELE 273 Power Electronics I 3 

ELE 274 Power Electronics II 3 

ELE 375 Electrical Drive 3 

Discuss the principle of 
electrical machines  

ELE 277 Electrical Machine I 3 

ELE 278 Electrical Machine II 3 

ELE 377 Special Machines  2 

Considers the systems or 
processes from other electrical 
power and machines 
engineering curricular areas 

ELE 392 
Senior Design Project 

I 
2 

ELE 491 
Senior Design Project 

II 
3 

Includes communication and 
collaboration with other design 
or construction team members 

UHS 103 Societal Issues 2 

UHS 102 
Information and 
Communication 

Technology 
2 

UHS 104 Professional Ethics 2 

Include principles of electrical 
power system 

ELE 271 
Electrical Power 

System I 
3 

ELE 272 
Electrical Power 

System II 
3 

ELE 371 
Power System 

Analysis 
3 

ELE 373 Renewable Energy 3 

ELE 372 
Power System 

Protection 
3 

ELE 379 
Power Systems 

Distribution 
2 
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ELE 471 
High Voltage 
Engineering 

3 

Includes computer-based 
technology and considers 
applicable codes and standards. 

ELE 042 
Computer 

Programming 
Fundamentals 

2 

ELE 245 
Computer 

Applications 
3 

ELE 347 
Microcontroller 

Embedded Systems 
3 

Total 91 

 

 

 

 

 

 



   
 
_________________________________________________________________________________ 

189 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

Courses Plan and Matrix 
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Curriculum Plan for Electrical Power and Machines Program 
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Map of Elective Courses 
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Flowchart of Elective Map  
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Program Learning Outcoms to Courses Matrix  
 Course 

PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10 PLO11 PLO12 PLO13 PLO14 PLO15 PLO16 PLO17 PLO18 PLO19 PLO20 
 Code Name 

Se
m

es
te

r 
I 

BES 011 Mathematics I √    √                                 

BES 021 Mechanics I √   √                                  

BES 041 General Chemistry √  √                                   

BES 031 Physics I √  √                                   

MEC 011 Engineering Graphics  
 

         √   √      
 

                

UHS 101 Foreign Language 
 

            √    √  
 

                

UHS 102 Information and Communication Technology 
  

  √   
       √  

 
                

   

 

                                     

Se
m

es
te

r 
II

 

BES 012 Mathematics II √   √              
 

                

BES 022 Mechanics II √  √                                

MEC 012 Production Engineering    √   √                           

BES 032 Physics II √ √                                

MEC 014 Computer Aided Drafting    √        √                      

ELE 042 Computer Programming Fundamentals  √  √                               

UHS 103 Societal Issues              √     √  
 

                

                       

Se
m

es
te

r 
II

I 

BES 111 Differential Equations √ √         
 

                

ELE 111 Electric Circuits I   √         
 √ √             

ELE 141 Digital Logic Circuits  

√ √ √        
 √  

            

BES 113 Mathematics III √ √                          
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 Course 
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10 PLO11 PLO12 PLO13 PLO14 PLO15 PLO16 PLO17 PLO18 PLO19 PLO20 

 Code Name 

ELE 173 Electrical Application     √ √      
 

      √          

BES 131 Modern Physics √ √         
 

                

UHS 2xx Humanities - Elective I   √ √                        

                       

Se
m

es
te

r 
IV

 

BES 112 Numerical Analysis √ √                          

ELE 112 Electric Circuits II    
 

√  √  √             
 √  √             

ELE 213 Electronic Circuits I    √                   √   √             

ELE 132 Measurements and Instrumentation I    √                  
 √   √            

MEC 128 Thermal Power  Engineering  √      √    
 

                

UHS 104 Professional Ethics    √ √      
 

                

UHS 4xx Humanities  - Elective II     √     √ √                 

                       
 

FTR 103 Field Training I        √   √ 
 

         

                       
 

ELE 271 Electrical Power System I         √   √ √        √        

ELE 273 Power Electronics I        √    √    √ √            

ELE 216 Electromagnetic Field  √          
 √  √              

ELE 277 Electrical Machine I                      √       √          

ELE 231 Control Theory             √ √  √ √     

ELE 237 Measurements and Instrumentation II    √        √     √        

             
 

         

Se m es te r V
I I ELE 272 Electrical Power System II    √        √ √ √   √ √     
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 Course 
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10 PLO11 PLO12 PLO13 PLO14 PLO15 PLO16 PLO17 PLO18 PLO19 PLO20 

 Code Name 

ELE 274 Power Electronics II      √     
 √ √         

MEC 228 Power Station √       √   
 

 √ √  √ √    √ 

ELE 278 Electrical Machine II          √  √       √   √ 

ELE 232 Modern Control Systems               √ √   √  

ELE 245 Computer Applications   √          √  √        

                       

 
FTR 203 Field Training II       √   √ 

 
         

                       

 
ELE 371 Power System Analysis   √        

 √ √  √ √ √   √ 

ELE 373 Renewable Energy           
 

   √    √  

ELE 375 Electrical Drive      √     
 

       √ √ 

ELE 377 Special Machines         √   
 

    √  √   

ELE 379 Power Systems Distribution        √    
 

    √ √   √ 

ELE 347 Microcontroller Embedded            √ √ √       

 UHS 5xx Humanities - Elective III     √     √ 
          

                       

Se
m

es
te

r 
V

II
I 

ELE 4xx Elective I 

Refer to electrical power and machines engineering electives  ELE 4xx Elective II 

ELE 4xx Elective III 

ELE 372 Power System Protection           
 

     √ √   

ELE 335 Industrial Automation Systems           
 

   √    √ √ 
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 Course 
PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10 PLO11 PLO12 PLO13 PLO14 PLO15 PLO16 PLO17 PLO18 PLO19 PLO20 

 Code Name 

ELE 392 Senior Design Project I     
√  √  √  √  √  √  √ √ √ √ √ √ √ √ √  

 
            

 
         

Se
m

es
te

r 
IX

 

BES 141 Pollution and Industrial Safety       √     √     
 

     
     

ELE 471 High Voltage Engineering           
 

     
 √  √  √ 

ELE 491 Senior Design Project II     
√  √  √  √  √  √  √ √ √ √ √ √ √ √ √ √ 

ELE 4xx Elective IV 

 Refer to electrical power and machines engineering electives  ELE 4xx Elective V 

ELE 4xx Elective VI 

El
ec

tr
ic

al
 P

o
w

er
 a

n
d

 M
ac

h
in

e
s 

En
gi

n
ee

ri
n

g 
El

ec
ti

ve
s 

ELE 473 Electric Power Quality 
 

      √   
 

     √   √   √   √  

ELE 475 Industrial Instrumentation 
 

     √  √ √ √         √    √    

ELE 472 Advanced Power Electronics 
  √   √     

 
  √    √         √ 

ELE 474 Power System Control 
  

       √ 
 √  √  √ √    

ELE 477 Advanced Power Systems       √  √      √   √    √    √  

ELE 479 HVAC and Flexible AC Transmission Systems         
√ 

  
√ 

   √      √ √  √  
  

ELE 476 Power System Operation   √     
 √  

 
      √        √ √ 

ELE 478 Smart Grid Technology        √     √   √     √   √    

ELE 480 Grid Integration of Renewable Energy Systems    
  

√     
√ 

 √    √ √ 
  

ELE 481 Switchgear Engineering and Substations   √  √        √    √ √ √  

ELE 482 Advanced Electric Machines      √      √  √  √     

ELE 485 Electrical Installations and Energy Utilization    
  

 √  √  
√ 

 √  √    √ √ 
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Program #  5 Computer and Control Systems Engineering Program 

Program Description 

Computer and control systems engineering is a discipline that integrates the science and technology of design, 

implementation, controlling and maintenance of software and hardware components of computing systems, 

computer-controlled equipment, and networks of intelligent devices. Generally, computer and control systems 

engineering is some combination of both electrical engineering and computer science. 

Because of the breadth of the computer and control systems engineering field, computer-related coursework 

typically comes from computer organization and architecture, networks, algorithms, programming, databases, 

software engineering, automation, and intelligent systems. Electrical engineering related coursework typically 

comes from circuits, digital logic, microelectronics, signal processing, control systems, and integrated circuit 

design. Foundational areas typically include basic sciences, mathematics for both discrete and continuous 

domains, and applications of probability and statistics. 

Basic Information 

Program Mission 

The mission of Computer and control systems is to provide students with the competencies and skills for 

successful featured careers, characterized by creativity, innovation, research and lifelong learning, to 

participate effectively and ethically in serving their professional and societal communities. 

Program Objectives 

Computer and Control Systems Engineering program is planned to: 

1- Qualify graduates to apply principles, knowledge, skills, and current techniques of computer and 

control systems in their careers 

2- Prepare graduates to be contributors and responsible in making professional and personal decisions 

3- Enable graduates to synthesize and analyze the efficacy solutions to complex problems 

4- Prepare graduates engage successfully and productively in their careers 

5- Qualify graduates to work in areas across the breadth and depth of the discipline and diverse career 

paths including leadership and entrepreneurship 

6- Program graduates would communicate and act in a creative, responsible, respectful, and ethical 

manner to serve their career and society 

7- Program graduates would continue improve and develop professionally by learning new techniques, 

directions, and other creative pursuits in the field of computer and control systems 

8- Stimulate the graduate scientific curiosity, and passion for continuous research, to be able to 

participate in the evolution of the promising computer and control systems field. 

Graduate Attributes 

Graduate attributes are the academic abilities, personal qualities, and skills which computer and control 

systems Engineering graduates should have. 

With the ubiquity of computers, computer-based systems, and networks in the world today, computer 

engineers must be versatile in the knowledge drawn from standard study areas in computer science and 

electrical engineering as well as the foundations in mathematics and sciences. The rapid pace of change in the 

computing field requires that computer engineers be lifelong learners to maintain their knowledge and skills 

within their chosen discipline. 
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According to NARS 2018 all engineering graduates must: 

1. Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired knowledge 

using theories and abstract thinking in real life situations. 

2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems with a 

wide range of complexity and variation. 

3. Behave professionally and adhere to engineering ethics and standards. 

4. Work in and lead a heterogeneous team of professionals from different engineering specialties and assume 

responsibility for own and team performance. 

5. Recognize his/her role in promoting the engineering field and contribute to the development of the 

profession and the community. 

6. Value the importance of the environment, both physical and natural, and work to promote sustainability 

principles. 

7. Use techniques, skills and modern engineering tools necessary for engineering practice. 

8. Assume full responsibility for own learning and self-development, engage in lifelong learning and 

demonstrate the capacity to engage in post- graduate and research studies. 

9. Communicate effectively using different modes, tools and languages with various audiences; to deal with 

academic/professional challenges in a critical and creative manner. 

10. Demonstrate leadership qualities, business administration and entrepreneurial skills. 

 

In addition to all engineering graduate attributes defined by NARS 2018, Computer and Control Systems 

Engineering graduate should be able to: 

1. Use the existing computing tools professionally and can develop neoteric tools 

2. Develop and manage projects related to computer and control systems in diverse fields of applications 

3. Design and manage computer, computer-based systems, networks, and control and intelligent systems 

to solve novel problems including both hardware and software designs and extend their applications to 

diversity of real-life systems 

4. Demonstrate the breadth and depth competencies of the computer and control systems engineering 

Program Learning Outcomes 
 Level A Competencies 

According to NARS 2018, the competencies of the Engineering Graduate must be able to: 

PLO1. Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, 
basic science and mathematics.  

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, 
assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw 
conclusions.  

PLO3. Apply engineering design processes to produce cost-effective solutions that meet specified needs with 
consideration for global, cultural, social, economic, environmental, ethical and other aspects as 
appropriate to the discipline and within the principles and contexts of sustainable design and 
development.  

PLO4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and 
safety requirements, environmental issues and risk management principles.  

PLO5. Practice research techniques and methods of investigation as an inherent part of learning.  
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PLO6. Plan, supervise and monitor implementation of engineering projects, taking into consideration other 
trades requirements.  

PLO7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural teams.  
PLO8. Communicate effectively – graphically, verbally and in writing – with a range of audiences using 

contemporary tools.  
PLO9. Use creative, innovative and flexible thinking and acquire entrepreneurial and leadership skills to 

anticipate and respond to new situations.  
PLO10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.  

 Level B Competencies 
In addition to the Program learning outcomes for All Engineering Programs the BASIC ELECTRICAL Engineering 

graduate and similar programs must be able to:  
PLO11. Design, model and analyze an electrical/electronic/digital system or component for a specific 

application; and identify the tools required to optimize this design.  
PLO12. Design and implement elements, modules, sub-systems or systems in electrical/electronic/digital 

engineering using technological and professional tools.  
PLO13. Estimate and measure the performance of an electrical/electronic/digital system and circuit under 

specific input excitation and evaluate its suitability for a specific application.  
PLO14. Adopt suitable national and international standards and codes to design, build, operate, inspect and 

maintain electrical/electronic/digital equipment, systems and services.  

 Level C Competencies 
In addition to the previous program learning outcomes for all engineering programs (Level A, NARS 2018), 

and Electric Engineering program learning outcomes (Level B, NARS 2018), computer and control 
systems engineers must be able to: 

PLO15. Determine the characteristics of a given problem, choose the appropriate method to solve, analyze, 
design, and apply programming paradigm in Algorithm design/software design problems/intelligent 
systems design/ software engineering and testing 

PLO16. Design and Implement Embedded Systems/ Image and Signal Processing Systems/ Systems Using 
Programmable Devices/Systems Using ASIC Design, taking into account relevant system design 
constraints (time, interrupts, reliability, reducing failure, bridging the analog and digital domains,…) 

PLO17. Develop, deploy, manage, maintain, and evaluate the performance and security of wireless and wired 
networking principles in the context of relevant standards. 

PLO18. Analyze, design, model, and evaluate basic control systems, multivariable systems, and dynamic 
nonlinear systems for real-world systems 

PLO19. Formulate and describe different types of Industrial robots: structure and applications, robot 
kinematics, dynamics, and control systems, apply robot software tools, formulate solutions to solve 
problems related to robotics, industry, and automation, apply principles and techniques in varied 
application domains related to industry and artificial intelligence.   

PLO20. Consolidate electrical, electronic, and digital components and equipment, and apply modern 
techniques, skills, and engineering tools to electrical, power, machines, and intelligent engineering 
systems. 
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Faculty Mission vs. Program Mission Matrix 

Faculty Mission 

Program Mission 

The mission of Computer and control systems is to provide students with the competencies 
and skills for successful featured careers, characterized by creativity, innovation, research, 
and lifelong learning, to participate effectively and ethically in serving their professional and 
societal communities 

provide students with the 
competencies and skills for 
successful featured careers 

characterized by creativity, 
innovation, research, and 
lifelong learning 

to participate effectively and 
ethically in serving their 
professional and societal 
communities 

Benha Faculty of Engineering - 
Benha University is committed to 
graduate well prepared engineers 
equipped with knowledge and 
skills necessary to compete in 
labor market, and capable of using 
and developing modern 
technology, and providing 
research in engineering fields to 
serve society and community. 

graduate well prepared 
engineers equipped with 
knowledge and skills 
necessary to compete in 
labor market, and capable 
of using and developing 
modern technology 

√   

providing research in 
engineering fields 

 √  

to serve society and 
community 

  √ 
 

 

Program Objectives Vs Graduate Attributes 

Program 
Objectives 

Graduate Attribute 

GA1 GA2 GA3 GA4 GA5 GA6 GA7 GA8 GA9 GA10 GA11 GA12 GA13 GA14 

PO1 √          √    

PO2   √  √          

PO3  √           √  

PO4    √   √     √   

PO5          √    √ 

PO6      √   √      

PO7        √       

PO8        √       
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Program Competencies vs. Program Objectives Matrix 

Program 
Objectives 

Program Competencies 
A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 B1 B2 B3 B14 C1 C2 C3 C4 C5 C6 

PO1 √  √ √                 

PO2  √    √   √            

PO3 √ √ √ √  √               

PO4       √ √ √ √           

PO5      √   √  √ √ √ √ √ √ √ √ √ √ 

PO6   √    √ √             

PO7     √    √ √ √ √ √ √ √ √ √ √ √ √ 

PO8     √     √           
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Career Prospects 

Computer and control systems engineers work in most industries, including the computer, automobile, aerospace, 

telecommunications, power production, manufacturing, defense, and electronics industries. They design high-tech devices 

ranging from tiny microelectronic integrated-circuit chips to powerful systems that utilize those chips and efficient 

telecommunication systems that interconnect those systems. Computer and control systems engineers also work on 

distributed computing environments—local and wide area networks, wireless networks, internets, intranets—and embedded 

computer systems—such as in aircraft, spacecraft, and automobile control systems where they perform various functions. A 

wide array of complex technological systems, such as power generation and distribution systems and modern processing 

and manufacturing plants, rely on computer systems developed and designed by computer and control systems engineers 

Program Concentrations 

The graduate of the program can be specialized in one of the following two concentrations: 

1. Computer Engineering 

2. Control Systems Engineering 

The concentration focus is achieved by 23 Cr. Hrs. including 18 Cr. Hrs. of elective courses and 5 Cr. Hrs. as the graduation 

project, all related to the specific concentration. 

List of Computer and Control Systems Engineering Requirement Courses 

Requirement Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

Benha University Requirements 14 14 0 0 14 

Benha Faculty of Engineering Requirements 32 19 34 47 50 

Discipline Requirements 67 45 31 25 101 

Program Computer and Control Systems Program Requirements 29 18 18 8 44 

Concentration of Computer Engineering Requirements 18 12 12 6 30 

Concentration of Control Systems Engineering Requirements 

Total 160 108 95 86 239 

 

Basic Science Requirements of Computer and Control Systems Engineering 

Code Course Title Pre-Req 
Cr. 

Hrs. 

Contact Hrs 

Lec Lab Tut Tot 

BES 011 Mathematics I  3 2 0 2 4 

BES 041 General Chemistry  4 3 2 1 6 

BES 031 Physics I  3 2 2 1 5 

BES 012 Mathematics II BES 011 3 2 0 2 4 

BES 032 Physics II  3 2 2 1 5 

BES 111 Differential Equations BES 012 3 2 0 2 4 

BES 113 Mathematics III BES 012 3 2 0 2 4 

BES 112 Numerical Analysis BES 111 3 2 2 0 4 

BES 114 Discrete Mathematics and Linear 

Programming 

BES 012 3 2 0 2 4 

*
BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3 

BES 211 Engineering Statistics and 

Probability 

BES 012 3 2 2 0 4 

Total 33 23 11 13 47 

* Course teaching is shared between the Basic Engineering Science Department and Electrical Engineering Department. 
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Discipline Requirements of Computer and Control Systems Engineering 

Code Course Title Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

BES 111 Differential Equations BES 012 3 2 0 2 4 

BES 113 Mathematics III BES 012 3 2 0 2 4 

ELE 179 Electric Circuits Analysis BES 032 3 2 1 2 5 

ELE 141 Digital Logic Circuits  3 2 1 2 5 

ELE 143 Object Oriented Programming ELE 042 3 2 2 0 4 

ELE 173 Electrical Applications  2 1 3 0 4 

BES 112 Numerical Analysis BES 111 3 2 2 0 4 

ELE 132 Measurements and Instrumentations I ELE 179 or 

ELE 111 
3 2 2 1 5 

ELE 142 Digital System Design ELE 141 3 2 2 1 5 

ELE 144 Data Structures and Algorithms ELE 143 3 2 2 0 4 

ELE 211 Signals and Systems BES 111 3 2 0 2 4 

ELE 213 Electronic Circuits I BES 131 or 
ELE 114 

3 2 1 2 5 

ELE 231 Control Theory BES 111 3 2 1 2 4 

ELE 241 Computer Architecture ELE 142 3 2 2 1 5 
ELE 245 Computer Applications ELE 042 3 2 2 0 4 

BES 211 Engineering Statistics and 

Probability 

BES 012 3 2 2 0 5 

ELE 276 Electric Machines ELE 179 3 2 1 1 4 

ELE 232 Modern Control Systems ELE 231  3 2 2 1 5 

ELE 242 Computer Organization ELE 241 3 2 2 1 5 

ELE 246 Computer Network  3 2 2 1 5 

ELE 341 Microprocessor Based Systems ELE 242 3 2 1 2 5 

Total 67 44 33 25 102 
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Program Requirements of Computer and Control Systems Engineering 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

BES 114 Discrete Mathematics and Linear 

Programming 

BES 012 3 2 0 2 4 

ELE 243 Algorithms Analysis and Design BES 114, 

ELE 144 

3 2 1 1 4 

ELE 244 Operating Systems ELE 241 3 2 1 1 4 

ELE 343 Database Systems ELE 144 3 2 2 1 5 

ELE 331 Machine Learning ELE 243, 

BES 211 

3 2 2 1 5 

ELE 333 Digital Control ELE 211, 

ELE 232 

3 2 1 1 4 

ELE 335 Industrial Automation Systems ELE 132, 

ELE 232 

3 2 2 1 5 

ELE 342 Embedded Systems ELE 141 3 2 2 0 4 

ELE 3XX Elective I  3 2 2 1 5 

ELE 3XX Elective II  3 2 2 1 5 

ELE 3XX Elective III  3 2 2 1 5 

ELE 4XX Elective IV  3 2 2 1 5 

ELE 4XX Elective V  3 2 2 1 5 

ELE 4XX Elective VI  3 2 2 1 5 
*
ELE 392 Senior Design Project I 70% of 

total CH 

2 0 4 0 4 

ELE 491 Senior Design Project II ELE 392 3 1 4 0 5 

Total 47 30 30 14 74 

*The student can register the Senior design Project course after passing 70% of the program cr. hrs., i.e., 112 Cr. Hr. 

Concentration Requirements of Control Systems Engineering 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

Pool Courses for Elective I, Elective II, Elective III 

ELE 3302 Robotics ELE 232, 

ELE 245 

3 2 2 1 5 

ELE 3304 Intelligent Control ELE 232 3 2 2 1 5 

ELE 484 Special Electric Machines ELE 276 3 2 2 1 5 

ELE 3306 Modelling and Simulation ELE 245 3 2 2 1 5 

ELE 3308 System Identification and 

Parameter Estimation 

ELE 231 3 2 2 1 5 

ELE 483 Power Electronics ELE 213 3 2 2 1 5 

Pool Courses for Elective IV, Elective V, Elective VI 

ELE 4301 Advanced Robotics ELE 3302 3 2 2 1 5 

ELE 4303 Autonomous Systems ELE 3302 3 2 2 1 5 

ELE 4305 Advanced Control Systems ELE 333 3 2 2 1 5 

ELE 4307 Advanced Industrial Automation 

Systems 

ELE 331 3 2 2 1 5 

ELE 4409 Internet of Things ELE 342 3 2 2 1 5 
*
ELE 4309 Selected Topics in Control 

Systems 

 3 2 2 1 5 

* The course content must be approved by Electric Engineering Department Council before any student can register it. 
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Concentration Requirements of Computer Engineering 

Code Course Pre-Req 

Cr. 

Hrs

. 

Ct. Hr. 

Lec Lab Tut Sum 

Pool Courses for Elective I, Elective II, Elective III 
ELE 3402 Advanced Topics in Computer 

Networks 

ELE 246 3 2 2 1 5 

ELE 3404 Computer and Network Security ELE 246 3 2 2 1 5 

ELE 3406 Software Engineering ELE 144 3 2 2 1 5 

ELE 3408 Data Analytics BES 211 3 2 2 1 5 

ELE 3118 Digital Electronics ELE 213 3 2 2 1 5 

ELE 3410 Web Engineering ELE 143 3 2 2 1 5 

ELE 3412 Fault-Tolerant Computing ELE 242, 

BES 211 

3 2 2 1 5 

ELE 3414 Cloud Computing ELE 246 3 2 2 1 5 

Pool Courses for Elective IV, Elective V, Elective VI 
ELE 441 Image Processing ELE 211, 

ELE 245 

3 2 2 1 5 

ELE 4401 Parallel and Distributed Systems ELE 3402 3 2 2 1 5 

ELE 4403 Digital Forensics ELE 3404 3 2 2 1 5 

ELE 4405 Software Project Management ELE 3406 3 2 2 1 5 

ELE 4407 Compilers ELE 144 3 2 2 1 5 

ELE 4409 Internet of Things ELE 342 3 2 2 1 5 

ELE 4411 RTL Design ELE 242 3 2 2 1 5 

*ELE 4413 Selected Topics in Computer 

Engineering 

 3 2 2 1 5 

* The course content must be approved by Electric Engineering Department Council before any student can register it. 
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Proposed Study Plan for Computer and Control Systems Engineering 

 
Level 0-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 011 Mathematics I  3 2 0 2 4 2 30 30 - 40 100 

BES 021 Mechanics I  3 2 0 2 4 2 30 30 - 40 100 

BES 041 General Chemistry  4 3 2 1 6 2 10 30 20 40 100 

BES 031 Physics I  3 2 2 1 5 2 10 30 20 40 100 

MEC 011 Engineering Graphics  2 0 0 4 4 2 30 30 - 40 100 

UHS 101 Foreign Language  2 2 0 0 2 2 30 30 - 40 100 

UHS 102 Information and Communication 
Technology 

 2 2 0 0 2 2 30 30 - 40 100 

Total 19 13 4 10 27      700 
 

 

Level 0-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 012 Mathematics II BES 011 3 2 0 2 4 2 30 30 - 40 100 

BES 022 Mechanics II BES 021 3 2 0 2 4 2 30 30 - 40 100 

MEC 012 Production Engineering  2 1 3 0 4 2 10 30 20 40 100 

BES 032 Physics II  3 2 2 1 5 2 10 30 20 40 100 

MEC 014 Computer Aided Drafting MEC 011 2 1 2 0 3 2 10 30 20 40 100 

ELE 042 Computer Programming 
Fundamentals 

 2 0 2 2 4 2 10 30 20 40 100 

UHS 103 Societal Issues  2 2 0 0 2 2 30 30 - 40 100 

Total 17 10 9 7 26      700 

 

 



   
 
_________________________________________________________________________________ 

207 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

Level 1-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 111 Differential Equations BES 012 3 2 0 2 4 2 30 30 - 40 100 

BES 113 Mathematics III BES 012 3 2 0 2 4 2 30 30 - 40 100 

ELE 179 Electric Circuits Analysis BES 032 3 2 1 2 5 2 10 30 20 40 100 

ELE 141 Digital Logic Circuits  3 2 1 2 5 2 10 30 20 40 100 

ELE 143 Object Oriented Programming ELE 042 3 2 2 0 4 2 10 30 20 40 100 

ELE 173 Electrical Applications  2 1 3 0 4 2 10 30 20 40 100 

UHS XXX Humanities Elective I  2 2 0 0 2 2 30 30 - 40 100 

Total 19 13 7 8 28      700 
 

 

Level 1-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 112 Numerical Analysis BES 111 3 2 2 0 4 2 10 30 20 40 100 

BES 114 Discrete Mathematics and Linear 
Programming 

BES 012 3 2 0 2 4 2 30 30 - 40 100 

ELE 132 Measurements and 
Instrumentations I 

ELE 179 or 

ELE 111 
3 2 2 1 5 2 10 30 20 40 100 

ELE 142 Digital System Design ELE 141 3 2 2 1 5 2 10 30 20 40 100 

ELE 144 Data Structure and Algorithms ELE 143 3 2 2 0 4 2 10 30 20 40 100 

ELE 114 Semiconductor Physics BES 032 3 2 0 2 4 2 30 30 - 40 100 

Total 18 12 8 6 26      600 
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1st Field Training 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

FTR 103 Field Training, I Completed 
65 CH 

0 0 0 0 0 - - - - Pass/
Fail 

- 

 

Level 2-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

ELE 211 Signals and Systems BES 111 3 2 0 2 4 2 30 30 - 40 100 

ELE 213 Electronic Circuits I ELE 114 3 2 1 2 5 2 10 30 20 40 100 

ELE 231 Control Theory BES 111 3 2 1 2 5 2 10 30 20 40 100 

ELE 241 Computer Architecture ELE 142 3 2 2 1 5 2 10 30 20 40 100 

ELE 243 Algorithms Analysis and Design BES 114, 
ELE 144 

3 2 1 1 4 2 10 30 20 40 100 

ELE 245 Computer Applications ELE 042 3 2 2 0 4 2 10 30 20 40 100 

Total 18 12 7 8 27      600 
 

Level 2-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 211 Engineering Statistics and 
Probability 

BES 012 3 2 2 0 4 2 10 30 20 40 100 

ELE 276 Electric Machines ELE 179 3 2 1 1 4 2 10 30 20 40 100 

ELE 232 Modern Control Systems ELE 231 3 2 2 1 5 2 10 30 20 40 100 

ELE 242 Computer Organization ELE 241 3 2 2 1 5 2 10 30 20 40 100 

ELE 244 Operating Systems ELE 241 3 2 1 1 4 2 10 30 20 40 100 

ELE 246 Computer Network  3 2 2 1 5 2 10 30 20 40 100 

Total 18 12 10 5 27      600 
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2
nd

 Field Training 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 

Final 

Exam 

Sum 

FTR 203 Field Training, II Completed 
96CH 

0 0 0 0 0 - - - - Pass/F

ail 

- 

 

Level 3-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

ELE 341 Microprocessor Based Systems ELE 242 3 2 1 2 5 2 10 30 20 40 100 

ELE 331 Machine Learning ELE 243, 
BES 211 

3 2 2 1 5 2 10 30 20 40 100 

ELE 333 Digital Control ELE 211, 
ELE 232 

3 2 1 1 4 2 10 30 20 40 100 

ELE 335 Industrial Automation Systems ELE 132, 
ELE 232 

3 2 2 1 5 2 10 30 20 40 100 

ELE 343 Database Systems ELE 144 3 2 2 1 5 2 10 30 20 40 100 

UHS XXX Humanities - Elective II  2 2 0 0 2 2 30 30 - 40 100 

Total 17 12 8 6 26      600 
 

Level 3-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

ELE 342 Embedded Systems ELE 141  3 2 2 0 4 2 10 30 20 40 100 

ELE 3XX Elective I  3 2 2 1 5 2 10 30 20 40 100 

ELE 3XX Elective II  3 2 2 1 5 2 10 30 20 40 100 

ELE 3XX Elective III  3 2 2 1 5 2 10 30 20 40 100 

ELE 332 Innovation Management and 
Entrepreneurship 

 2 2 0 0 2 2 30 30 - 40 100 

ELE 392 Senior Design Project I 70% of 
total CH 

2 0 4 0 4 2 50 - 50 -- 100 

UHS XXX Humanities - Elective III  2 2 0 0 2 2 30 30 - 40 100 

Total 18 13 11 3 27      700 
 
 

Level 4-1 
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Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 

Final 

Exam 

Sum 

BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3 2 10 30 20 40 100 

ELE 4XX Elective IV  3 2 2 1 5 2 10 30 20 40 100 

ELE 4XX Elective V  3 2 2 1 5 2 10 30 20 40 100 

ELE 4XX Elective VI  3 2 2 1 5 2 10 30 20 40 100 

ELE 491 Senior Design Project II ELE 392 3 1 4 0 5 2 50 - 50 -- 100 

UHS 104 Professional Ethics  2 2 0 0 2 2 30 30 - 40 100 

Total 16 11 11 3 25      600 
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Courses Plan and Matrix  

Curriculum Plan for Computer and Control Systems Engineering 
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Curriculum Flowchart for Computer and Control Systems Engineering 
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Map of Elective Courses 
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Flowchart of Elective Courses Map – Computer Engineering Concentration 
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Flowchart of Elective Map – Control Systems Engineering Concentration
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Study of External Reference with the Program (Benchmark) 

 Program Learning Outcomes Benchmark 

In addition to NARS2018, the program learning outcomes benchmarks are: 

1. ACM, IEEE CC2020, Computing Curricula 2020, Paradigm for Global Computing Education, ISBN: 978-

1-4503-9059-0. 

2. Lac Hong University, Control and Automation Engineering Technology Program, Bien Hoa, Vietnam 

3. Faculty of Electrical Engineering and Information Technologies, Computer Systems Engineering, 

Automation and Robotics, Skopje 

The mapping of the benchmark to the program is shown below: 

BM  Benchmark Outcome Computer and Control Systems Program Outcomes 

1 

Evaluate and apply programming paradigms and 
languages to solve a wide variety of software design 
problems being mindful of trade-offs including 
maintainability, efficiency, and intellectual property 
constraints. 

Determine the characteristics of a given problem, 
choose the appropriate method to solve, analyze, 
design and apply programming paradigm in Algorithm 
design/software design problems/intelligent systems 
design/ software engineering and testing 

Determine the characteristics of a given problem that 
an intelligent system must solve and present the results 
to a project team 

Design and/or implement basic and advanced I/O 
techniques, both synchronous and asynchronous and 
serial/parallel, including interrupts and time 
considerations 

Design and Implement Embedded Systems/ Image and 
Signal Processing Systems/ Systems Using 
Programmable Devices/Systems Using ASIC Design, 
taking into account relevant system design constraint 
(time, interrupts, reliability, reducing failure, bridging 
the analog and digital domains,....) 

Design and implement an example of an embedded 
system in a non-electronic device, including sensor 
feedback, low-power, and mobility. 

Design signal processing systems applying knowledge of 
sampling and quantization to bridge the analog and 
digital domains. 

Design a control or datapath circuit using programmable 
logic and considering relevant system design constraints 
and testability concerns. 

Develop, deploy, maintain, and evaluate the 
performance of wireless and wired networking solutions 
in the context of relevant standards 

Develop, deploy, manage, maintain, and evaluate the 
performance and security of wireless and wired 
networking principles in the context of relevant 
standards. 

2 
an ability to identify, formulate, and solve control and 
automation engineering problems 

Analyze, design, model and evaluate basic control 
systems, multivariable systems and dynamic nonlinear 
systems for real world systems 

3 

Demonstrates knowledge and understanding of 
research, development, and application of knowledge in 
computer system engineering, automation and robotics, 
as well as engineering design in industrial processes. 

 Formulate and describe different types of Industrial 
robots: structure and applications, robot kinematics, 
dynamics, control systems, apply robot software tools, 
formulate solutions to solve problems related to 
robotics, industry and automation, apply principles 
and techniques in varied application domains related 
to industry and artificial intelligence.   

An ability to identify, analyze and solve problems 
related to computer system engineering, automation 
and robotics. 
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An ability to provide answers to both theoretical and 
practical issues, in order to give explanations and 
choose the appropriate solution. 

2 an ability to use the techniques, skills, and modern 
engineering tools necessary for control and automation 
engineering practice 

Consolidate electrical, electronic, and digital 
components and equipment, and apply modern 
techniques, skills and engineering tools to electrical, 
power, machines, and intelligent engineering systems. a knowledge of electrical, electronics & communication, 

computer and other applied engineering necessary to 
analyze and design complex systems containing 
hardware and software components used in control and 
automation engineering applications. 

 

 Curriculum Courses Benchmark: 
The benchmark of computer engineering is: 

1- ACM, IEEE CC2020, Computing Curricula 2020, Paradigm for Global Computing Education, ISBN: 

978-1-4503-9059-0. 

2- ACM, IEEE CE2016, Computer Engineering Curricula 2016, Curriculum Guidelines for 

Undergraduate Degree Programs in Computer Engineering, ISBN: 978 – 1- 4503 – 4875 – 1, DOI: 

10.1145/3025098.  
 

The benchmark divides the Computer Engineering body of knowledge into 12 knowledge areas; each of them 

contains from 8 to 14 knowledge unit as shown in the following table: 

CE-CAE Circuits and Electronics 
 

CE-CAE-1 History and overview  

CE-CAE-2 Relevant tools, standards, and/or 

engineering constraints  

CE-CAE-3 Electrical quantities and basic elements  

CE-CAE-4 Electrical circuits [11] 

CE-CAE-5 Electronic materials, diodes, and bipolar 

transistors  

CE-CAE-6 MOS transistor circuits, timing, and power 

[12] 

CE-CAE-7 Storage cell architecture  

CE-CAE-8 Interfacing logic families  

CE-CAE-9 Operational amplifiers  

CE-CAE-10 Mixed-signal circuit design  

CE-CAE-11 Design parameters and issues 

CE-CAE-12 Circuit modeling and simulation methods 

CE-CAL Computing Algorithms 
 

CE-CAL-1 History and overview  

CE-CAL-2 Relevant tools, standards and/or 

engineering constraints  

CE-CAL-3 Basic algorithmic analysis  

CE-CAL-4 Algorithmic strategies  

CE-CAL-5 Classic algorithms for common tasks  

CE-CAL-6 Analysis and design of application-

specific algorithms  

CE-CAL-7 Parallel algorithms and multi-threading  

CE-CAL-8 Algorithmic complexity  

CE-CAL-9 Scheduling algorithms 

CE-CAL-10 Basic computability theory 

CE-CAO Computer Architecture and 

Organization 
 

CE-CAO-1 History and overview  

CE-CAO-2 Relevant tools, standards and/or 

engineering constraints  

CE-CAO-3 Instruction set architecture  

CE-CAO-4 Measuring performance  

CE-CAO-5 Computer arithmetic  

CE-DIG Digital Design 
 

CE-DIG-1 History and overview  

CE-DIG-2 Relevant tools, standards, and/or 

engineering constraints  

CE-DIG-3 Number systems and data encoding  

CE-DIG-4 Boolean algebra applications  

CE-DIG-5 Basic logic circuits  

CE-DIG-6 Modular design of combinational circuits  
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CE-CAO-6 Processor organization  

CE-CAO-7 Memory system organization and 

architectures  

CE-CAO-8 Input/Output interfacing and 

communication  

CE-CAO-9 Peripheral subsystems  

CE-CAO-10 Multi/Many-core architectures  

CE-CAO-11 Distributed system architectures  

CE-DIG-7 Modular design of sequential circuits  

CE-DIG-8 Control and datapath design  

CE-DIG-9 Design with programmable logic  

CE-DIG-10 System design constraints  

CE-DIG-11 Fault models, testing, and design for 

testability 

CE-ESY Embedded Systems 

 

CE-ESY-1 History and overview  

CE-ESY-2 Relevant tools, standards, and/or 

engineering constraints  

CE-ESY-3 Characteristics of embedded systems  

CE-ESY-4 Basic software techniques for embedded 

applications  

CE-ESY-5 Parallel input and output  

CE-ESY-6 Asynchronous and synchronous serial 

communication  

CE-ESY-7 Periodic interrupts, waveform generation, 

time measurement  

CE-ESY-8 Data acquisition, control, sensors, 

actuators  

CE-ESY-9 Implementation strategies for complex 

embedded systems  

CE-ESY-10 Techniques for low-power operation  

CE-ESY-11 Mobile and networked embedded 

systems  

CE-ESY-12 Advanced input/output issues  

CE-ESY-13 Computing platforms for embedded 

systems 

CE-NWK Computer Networks 

 

CE-NWK-1 History and overview  

CE-NWK-2 Relevant tools, standards, and/or 

engineering constraints  

CE-NWK-3 Network architecture  

CE-NWK-4 Local and wide area networks  

CE-NWK-5 Wireless and mobile networks  

CE-NWK-6 Network protocols  

CE-NWK-7 Network applications  

CE-NWK-8 Network management  

CE-NWK-9 Data communications 

CE-NWK-10 Performance evaluation 

CE-NWK-11 Wireless sensor networks 

CE-PPP Preparation for Professional Practice 

 

CE-PPP-1 History and overview  

CE-PPP-2 Relevant tools, standards, and/or 

engineering constraints  

CE-PPP-3 Effective communication strategies  

CE-PPP-4 Interdisciplinary team approaches  

CE-PPP-5 Philosophical frameworks and cultural 

issues  

CE-PPP-6 Engineering solutions and societal effects 

CE-PPP-7 Professional and ethical responsibilities  

CE-PPP-8 Intellectual property and legal issues  

CE-PPP-9 Contemporary issues  

CE-PPP-10 Business and management issues  

CE-PPP-11 Tradeoffs in professional practice 

CE-SEC Information Security 

 

CE-SEC-1 History and overview  

CE-SEC-2 Relevant tools, standards, and/or 

engineering constraints  

CE-SEC-3 Data security and integrity  

CE-SEC-4 Vulnerabilities: technical and human 

factors  

CE-SEC-5 Resource protection models  

CE-SEC-6 Secret and public key cryptography  

CE-SEC-7 Message authentication codes  

CE-SEC-8 Network and web security  

CE-SEC-9 Authentication  

CE-SEC-10 Trusted computing  

CE-SEC-11 Side-channel attacks  

CE-SGP Signal Processing 

 

CE-SGP-1 History and overview 

CE-SGP-2 Relevant tools, standards, and/or 

CE-SPE Systems and Project Engineering 

 

CE-SPE-1 History and overview  

CE-SPE-2 Relevant tools, standards and/or 
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engineering constraints  

CE-SGP-3 Convolution  

CE-SGP-4 Transform analysis  

CE-SGP-5 Frequency response 

CE-SGP-6 Sampling and aliasing  

CE-SGP-7 Digital spectra and discrete transforms  

CE-SGP-8 Finite and infinite impulse response filter 

design  

CE-SGP-9 Window functions 

CE-SGP-10 Multimedia processing 

CE-SGP-11 Control system theory and applications 

engineering constraints  

CE-SPE-3 Project management principles  

CE-SPE-4 User experience*  

CE-SPE-5 Risk, dependability, safety and fault 

tolerance  

CE-SPE-6 Hardware and software processes  

CE-SPE-7 Requirements analysis and elicitation  

CE-SPE-8 System specifications  

CE-SPE-9 System architectural design and evaluation  

CE-SPE-10 Concurrent hardware and software design  

CE-SPE-11 System integration, testing and validation  

CE-SPE-12 Maintainability, sustainability, 

manufacturability  

CE-SRM Systems Resource Management 

 

CE-SRM-1 History and overview  

CE-SRM-2 Relevant tools, standards, and/or 

engineering constraints  

CE-SRM-3 Managing system resources  

CE-SRM-4 Real-time operating system design  

CE-SRM-5 Operating systems for mobile devices  

CE-SRM-6 Support for concurrent processing  

CE-SRM-7 System performance evaluation 

CE-SRM-8 Support for virtualization 

CE-SWD Software Design 

 

CE-SWD-1 History and overview  

CE-SWD-2 Relevant tools, standards, and/or 

engineering constraints  

CE-SWD-3 Programming constructs and paradigms  

CE-SWD-4 Problem-solving strategies  

CE-SWD-5 Data structures  

CE-SWD-6 Recursion  

CE-SWD-7 Object-oriented design  

CE-SWD-8 Software testing and quality  

CE-SWD-9 Data modeling  

CE-SWD-10 Database systems  

CE-SWD-11 Event-driven and concurrent 

programming  

CE-SWD-12 Using application programming 

interfaces 

CE-SWD-13 Data mining 

CE-SWD-14 Data visualization 

 

In addition to these knowledge areas, there are 4 related computer engineering mathematics as shown in the 

following table: 

CE-ACF Analysis of Continuous Functions 
 

CE-ACF-1 History and overview  

CE-ACF-2 Relevant tools and engineering 

applications  

CE-ACF-3 Differentiation methods  

CE-ACF-4 Integration methods  

CE-ACF-5 Linear differential equations 

CE-ACF-6 Non-linear differential equations  

CE-ACF-7 Partial differential equations  

CE-ACF-8 Functional series  

CE-DSC Discrete Structures 
 

CE-DSC-1 History and overview  

CE-DSC-2 Relevant tools and engineering applications  

CE-DSC-3 Functions, relations, and sets  

CE-DSC-4 Boolean algebra principles  

CE-DSC-5 First-order logic  

CE-DSC-6 Proof techniques  

CE-DSC-7 Basics of counting  

CE-DSC-8 Graph and tree representations and 

properties  

CE-DSC-9 Iteration and recursion  

CE-LAL Linear Algebra 
 

CE-LAL-1 History and overview  

CE-PRS Probability and Statistics 
 

CE-PRS-1 History and overview  
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CE-LAL-2 Relevant tools and engineering 

applications  

CE-LAL-3 Bases, vector spaces, and orthogonality  

CE-LAL-4 Matrix representations of linear systems  

CE-LAL-5 Matrix inversion  

CE-LAL-6 Linear transformations  

CE-LAL-7 Solution of linear systems  

CE-LAL-8 Numerical solution of non-linear systems  

CE-LAL-9 System transformations  

CE-LAL-10 Eigensystems  

CE-PRS-2 Relevant tools and engineering applications  

CE-PRS-3 Discrete probability  

CE-PRS-4 Continuous probability  

CE-PRS-5 Expectation and deviation  

CE-PRS-6 Stochastic Processes  

CE-PRS-7 Sampling distributions  

CE-PRS-8 Estimation  

CE-PRS-9 Hypothesis tests  

CE-PRS-10 Correlation and regression  

The knowledge areas‘ units are covered by the Computer and Control Systems Engineering Program as shown 

in the following table: 
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The Matching of the Computer and Control Engineering with ABET Requirements 

Curriculum Criteria 

 Computer and Control Systems 

Engineering 

ABET 

Mathematics and Basic Science 33 cr. Hrs. >=30 Cr.Hrs. 

Discipline 67 Cr.Hrs. >=45 Cr.Hrs. 
 

 ABET Program Criteria for Electrical/ Computer Engineering 

ABET Criteria Computer and Control Systems Engineering to Cover the Criteria 

Probability and Statistics ELE 211 Engineering Statistics and Probability 

Mathematics BES 011 Mathematics I – BES 012 Mathematics II – BES 111 Differential 

Equations – BES 113 Mathematics III – BES 112 Numerical Analysis -  

Sciences BES 021 Mechanics I – BES 041 General Chemistry – BES 031 Physics I – BES 

022 Mechanics II – BES 032 Physics II -  

Discrete Mathematics BES 114 Discrete Mathematics and Linear Programming 

Topics to analyze and design 

complex electrical and 

electronic devices 

ELE 179 Electric Circuits Analysis – ELE 141 Digital Logic Circuits – ELE 173 

Electrical Applications –ELE 114 Semiconductor Physics – ELE 211 Signals and 

Systems – ELE 213 Electronic Circuits I – ELE 245 Computer Applications – ELE 

276 Electric Machines – ELE 346 Computer Simulation Methods – ELE 3118 

Digital Electronics – ELE 484 Special Electric Machines – ELE 3306 Modelling 

and Simulation – ELE 483 Power Electronics 

Topics to analyze and design 

complex software 

ELE 042 Computer Programming Fundamentals – ELE 143 Object Oriented 

Programming – ELE 144 Data Structure and Algorithms – ELE 243 Algorithms 

Analysis and Design – ELE 343 Database Systems –ELE 3406 Software 

Engineering – ELE 4405 Software Project Management – ELE 4407 Compilers -  

Topics to analyze and design 

complex hardware systems 

ELE 142 Digital System Design – ELE 241 Computer Architecture – ELE 242 

Computer Organization – ELE 341 Microprocessor Based Systems – ELE 342 

Embedded Systems – ELE 4411 RTL Design 

Operating Systems and 

Networks 

ELE 244 Operating Systems – ELE 246 Computer Networks – ELE 3402 Advanced 

Topics in Computer Networks 

Apply Concepts of automatic 

control 

ELE 231 Control Theory – ELE 232 Modern Control Systems – ELE 333 Digital 

Control – ELE 3304 Intelligent Control – ELE 4305 Advanced Control Systems 

Apply concepts of 

measurements and sensor 

selection 

ELE 132 Measurements and Instrumentations I – ELE 335 Industrial Automation 

Systems 

Utilize programmable logic 

controllers 

ELE 335 Industrial Automation Systems – ELE 4307 Advanced Industrial 

Automation Systems 

Robotic and Automation Fields ELE 3302 Robotics – ELE 4301 Advanced Robotics – ELE 4303 Autonomous 

Systems -  

Topics to demonstrate the 

breadth and depth of the 

program 

ELE 331 Machine Learning – ELE 3404 Computer and Network Security – ELE 

3408 Data Analytics – ELE 3410 Web Engineering – ELE 3412 Fault-Tolerant 

Computing – ELE 3414 Cloud Computing – ELE 441 Image Processing – ELE 

4401 Parallel and Distributed Systems – ELE 4401 Digital Forensics – ELE 4409 

Internet of Things -  
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Program #   6 Electronics and Electrical Communications Engineering Program 

Program Description 

The Electronics and Electrical Communications Engineering program offers a specialization for those who want to 

combine the specialty of Electronics and Communications Engineering as it provides a balanced mix of electronics and 

communications. This mix has become necessary for the presence of modern electronics, digital systems, and 

communication systems. This is also in line with the knowledge economy and the dynamic nature of specialization. 

Each branch has become a stand-alone industry such as the electronics industry, digital systems industry, and the 

telecommunications technology industry. This specialization is considered one of the modern specializations on the 

international level, where the department grants a bachelor‘s degree to graduates in electronics and communications 

engineering after preparing them with a comprehensive curriculum according to NARS 2018 standards. It also 

explores new areas in electronics and electrical communications engineering where the program integrates knowledge 

in different areas of electronic circuits design, digital systems design, communication systems design, electronic 

systems' applications, digital systems applications, communication networks' connections, information theory and 

channel coding, modern wireless communication basics, satellites communications, and cellular communications, as 

well as areas of digital signal processing. 

Basic Information 

Program Mission 

The Electronics and Electrical Communications Engineering program at Benha Faculty of Engineering aims to prepare 

scientifically qualified and professional engineers in the fields of communications and electronics engineering, able to 

compete in the local and regional labor market and conduct scientific research to serve the community and develop the 

environment. 

Program Objectives 

Program Objectives 

The Electronics and Electrical Communications Engineering program is planned to: 

1. Apply a wide spectrum of engineering knowledge, science, and specialized skills with analytic, critical, and 

systemic thinking to design systems, conduct experiments, analyze data, manage projects, identify, and solve 

engineering problems in real life situation. 

2. Enhance the engineering skills by using modern engineering software programs and engineering tools for 

engineering practice. 

3. Behave professionally and adhere to engineering ethics, standards, and work to develop the profession and the 

community and promote sustainability principles. 

4. Work in and lead a heterogeneous team of professionals from different engineering specialties and display 

leadership qualities, business administration, and entrepreneurial skills. 

5. Identify communication, presentation, and language skills to ensure effective communication, demonstrate 

professional and ethical responsibilities, and engage in lifelong self-learning so that graduates are prepared for 

post-graduate and research studies beside working in modern and complex work environments in a creative 

manner. 

6. Design, operate, analyze, and maintain different electronic circuits and communication systems. 

7. Use modern software tools to design, simulate, and implement different parts of electronics and 

communication system. 
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Graduate Attributes 

Graduate attributes are the academic abilities, personal qualities, and skills which electronics and electrical 

communications engineering graduates should have. In addition to all engineering graduate attributes defined by 

NARS 2018, Electronics and Electrical Communications Engineering graduate should be able to:   

1. Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired knowledge 

using theories and abstract thinking in real life situations  

2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems with a wide 

range of complexity and variation. 

3. Behave professionally and adhere to engineering ethics and standards. 

4. Work in and lead a heterogeneous team of professionals from different engineering specialties and assume 

responsibility for own and team performance. 

5. Recognize his/her role in promoting the engineering field and contribute to the development of the profession 

and the community. 

6. Value the importance of the environment, both physical and natural, and work to promote sustainability 

principles. 

7. Use techniques, skills, and modern engineering tools necessary for engineering practice. 

8. Assume full responsibility for own learning and self-development, engage in lifelong learning and demonstrate 

the capacity to engage in post- graduate and research studies. 

9. Communicate effectively using different modes, tools, and languages with various audiences; to deal with 

academic/professional challenges in a critical and creative manner. 

10. Demonstrate leadership qualities, business administration and entrepreneurial skills. 

11. Design, operate, analyze, and maintain different electronic circuits and systems. 

12. Design, operate, analyze, and maintain different communication systems. 

13. Use modern software tools to design, simulate, and implement different parts of electronics and 

communication system. 

Program Learning Outcomes 

The program courses fulfill the NARS 2018. A graduate must be able to: 

Level A:  

The Engineering Graduate must be able to: 

PLO1. Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic 

science, and mathematics.  

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess, and 

evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions.  

PLO3. Apply engineering design processes to produce cost-effective solutions that meet specified needs with 

consideration for global, cultural, social, economic, environmental, ethical, and other aspects as appropriate 

to the discipline and within the principles and contexts of sustainable design and development.  

PLO4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and safety 

requirements, environmental issues, and risk management principles.  

PLO5. Practice research techniques and methods of investigation as an inherent part of learning.  

PLO6. Plan, supervise and monitor implementation of engineering projects, taking into consideration other trades 

requirements.  
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PLO7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural teams.  

PLO8. Communicate effectively – graphically, verbally and in writing – with a range of audiences using 

contemporary tools.  

PLO9. Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to anticipate 

and respond to new situations.  

PLO10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.  

Level B:  

In addition to the competencies for all engineering programs, the BASIC ELECTRICAL Engineering graduate and 

similar programs must be able to:  

PLO11. Design, model and analyze an electrical/electronic/digital system or component for a specific application; 

and identify the tools required to optimize this design.  

PLO12. Design and implement elements, modules, sub-systems, or systems in electrical/electronic/digital 

engineering using technological and professional tools.  

PLO13. Estimate and measure the performance of an electrical/electronic/digital system and circuit under specific 

input excitation and evaluate its suitability for a specific application.  

PLO14. Adopt suitable national and international standards and codes to design, build, operate, inspect and 

maintain electrical/electronic/digital equipment, systems and services.  

Level C:  

In addition to competencies for all engineering programs (Level A, NARS 2018), and specific Electric Engineering 

competencies (Level B, NARS 2018), electronics and electrical communications engineer must be able to: 

PLO15. Understand the underlying physical phenomena and limitations of the performance of components and 

systems in electronics and communications engineering. 

PLO16. Design, model and analyze of elements, modules, and sub-systems in communication and electronics 

systems for specific applications using technological and professional tools and identify the software tools 

required to optimize this design. 

PLO17. Design and compare between alternative components and systems in electronics and communications 

Engineering; Demonstrate the knowledge about state of the art of circuits and systems in electronics and 

communications engineering. 

PLO18. Estimate and measure the performance of sub-block in a communication system or the whole 

communication and electronics system under specific working conditions and evaluate its suitability for a 

specific application. 

PLO19. Design and Implement Embedded Systems/ Image and Signal Processing Systems/ Systems Using 

Programmable Devices/Systems Using ASIC Design, taking into account relevant system design 

constraints (time, interrupts, reliability, reducing failure, bridging the analog and digital domains, ....).
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Faculty Mission vs. Program Mission Matrix 

Faculty Mission 

Program Mission 

The Electronics and Electrical Communications Engineering program at Benha Faculty 

of Engineering aims to prepare scientifically qualified and professional engineers in the 

fields of communications and electronics engineering, able to compete in the local and 

regional labor market and conduct scientific research to serve the community and 

develop the environment. 

prepare scientifically qualified 

and professional engineers in 

the fields of communications 

and electronics engineering 

able to compete in the 

local and regional labor 

market and conduct 

scientific research 

participate effectively 

and ethically in serving 

their professional and 

societal communities 

Benha University is committed to 

graduate well prepared engineers 

equipped with knowledge and skills 

necessary to compete in labor 

market, and capable of using and 

developing modern technology, and 

providing research in engineering 

fields to serve society and 

community. 

graduate well prepared 

engineers equipped with 

knowledge and skills  
√   

compete in labor market 

capable of using and 

developing modern 

technology, and providing 

research in engineering 

fields 

 √  

serve society and 

community. 
  √ 

Program Mission vs. Program Objectives Matrix 

Program Mission 
Program Objectives 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 

The Electrical Communications and 

Electronics Engineering program at Benha 

Faculty of Engineering aims to prepare 

scientifically qualified and professional 

engineers in the fields of communications 

and electronics engineering, able to compete 

in the local and regional labor market and 

conduct scientific research to serve the 

community and develop the environment. 

prepare scientifically qualified and 

professional engineers in the fields of 

communications and electronics 

engineering 

√ √    √ √ 

able to compete in the local and 

regional labor market and conduct 

scientific research 
  √ √ √   

participate effectively and ethically in 

serving their professional and societal 

communities 
  √ √ √   
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Program Objectives vs. Graduate Attributes Matrix 

Program Objectives 
Graduate Attributes 

G.A 1 G.A 2 G.A 3 G.A 4 G.A 5 G.A 6 G.A 7 G.A 8 G.A 9 G.A 10 G.A 11 G.A 12 G.A 13 

PO1 √ √            

PO2       √       

PO3   √  √ √        

PO4    √      √    

PO5        √ √     

PO6           √ √  

PO7             √ 

 

Program Competencies vs. Program Objectives Matrix 

Program 
Objectives 

Program Competencies 

Level A Level B Level C 

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 B1 B2 B3 B4 C1 C2 C3 C4 C5 

PO1 √ √ √        √ √ √       

PO2     √      √ √    √    

PO3    √ √         √      

PO4      √ √ √            

PO5     √   √ √ √          

PO6   √ √       √ √ √ √ √ √ √ √ √ 

PO7  √  √        √    √   √ 
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Career Prospects 
Electronics engineers work in most industries, including the digital computer, automobile, aerospace, 

wired and wireless communications, manufacturing, defense, and electronics industries. They design high-

tech devices ranging from tiny microelectronic integrated-circuit chips to powerful systems that utilize 

those chips and efficient communication systems that interconnect those systems. Communications 

engineers analysis, design, and develop communications equipment and systems. They are also involved in 

the production of these systems. As a communication engineer you could work within several industries, 

including internet and computing technologies, networking and telecommunications, and radio 

transmission. Many posts include elements of both managerial and technical responsibilities but it's also 

possible for you to focus on just one of these areas. 

List of Electronics and Electrical Communications Engineering Requirement Courses 

Requirement 
Cr. Hrs. Ct. Hr 

Lec Lab Tut Tot 

Benha University Requirements 14 14 0 0 14 

Benha Faculty of Engineering Requirements 32 19 34 47 50 

Discipline Requirements 68 45 30 29 104 

Electronics and Electrical Communications 

Program Requirements 
46 29 28 19 76 

Total 160 107 92 95 244 
  . ث

Basic Science Requirements of Electronics and Electrical Communications 

Engineering 

Code Course Title Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

BES 011 Mathematics I  3 2 0 2 4 

BES 041 General Chemistry  4 3 2 1 6 

BES 031 Physics I  3 2 2 1 5 

BES 012 Mathematics II BES 011 3 2 0 2 4 

BES 032 Physics II  3 2 2 1 5 

BES 111 Differential Equations BES 012 3 2 0 2 4 

BES 112 Numerical Analysis BES 111 3 2 2 0 4 
*
BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3 

BES 113 Mathematics III BES 012 3 2 0 2 4 

BES 211 Engineering Statistics and 

Probability 

BES 012 
3 2 2 0 4 

**
ELE 114 Semiconductors Physics BES 032 3 2 0 2 4 

Total 30 21 3 17 41 

* Course teaching is shared between the Basic Engineering Science Department and Electrical Engineering 

Department. 

** One credit hour is considered as Basic Engineering Science topics and two Cr. Hrs. are Electrical Engineering 

topics. 
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Program Requirements of Electronics and Electrical Communications Engineering 

Code Course Title Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

BES 111 Differential Equations BES 012 3 2 0 2 4 

BES 112 Numerical Analysis BES 111 3 2 2 0 4 

ELE 111 Electric Circuits I BES 032 3 2 1 2 5 

ELE 112 Electric Circuits II ELE 111 3 2 1 2 5 

ELE 114 Semiconductor Physics BES 032 3 2 0 2 4 

ELE 141 Digital Logic Circuits  3 2 1 2 5 

ELE 142 Digital System Design ELE 141 3 2 2 1 5 

ELE 143 Object Oriented Programming ELE 042 3 2 2 0 4 

ELE 144 Data Structure and Algorithms ELE 143 3 2 2 0 4 

ELE 173 Electrical Applications  2 1 3 0 4 

ELE 132 
Measurements and Instrumentations 

I 

ELE 179 or 

ELE 111 

3 2 2 1 5 

BES 113 Mathematics III BES 012 3 2 0 2 4 

BES 211 Engineering Statistics and 

Probability 

BES 012 3 2 2 0 4 

ELE 211 Signals and Systems BES 111 3 2 0 2 4 

ELE 213 Electronic Circuits I BES 131 or 

ELE 114 
3 2 1 2 5 

ELE 214 Electronic Circuits II ELE 213 3 2 1 2 5 

ELE 245 Computer Applications ELE 042 3 2 2 0 4 

ELE 216 Electromagnetic Field BES 113 3 2 0 2 4 

ELE 241 Computer Architecture ELE 142 3 2 2 1 5 

ELE 242 Computer Organization ELE 241 3 2 2 1 5 

ELE 231 Control Theory BES 111 3 2 1 2 5 

ELE 2xx Elective I  3 2 2 1 5 

ELE 341 Microprocessor Based Systems ELE 242 3 2 1 2 5 

Total 68 45 30 29 104 

Pool of Electives of Discipline Requirements of Electronics and Electrical 
Communications Engineering 

Elective Code Course Pre-Req 

Elective 

I 

ELE 246 Computer Network  
ELE 232 Modern Control ELE 231 
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Major Requirements of Electronics and Electrical Communications Engineering 

Code Course Title Pre-Req 

Cr. 

Hrs

. 

Ct. Hr. 

Lec Lab Tut Tot 

ELE 212 Analog Communication Systems ELE 211 3 2 1 2 5 

ELE 311 Digital Communication Systems ELE 212 3 2 1 2 5 

ELE 312 Wireless Communication Systems ELE 211 3 2 1 2 5 

ELE 313 Information Theory BES 211  2 2 1 1 4 

ELE 314  Digital Signal Processing I ELE 211 3 2 1 2 5 

ELE 315 Transmission Lines ELE 216 3 2 1 2 5 

ELE 316 Antenna Theory and Wave 

Propagation I 

ELE 315 3 2 1 2 5 

ELE 317 Electronic Circuit Design ELE 214 3 2 1 2 5 

ELE 4411 RTL design ELE 242 3 2 2 1 5 

ELE 411x Elective II  3 2 2 1 5 

ELE 412x Elective III  3 2 2 1 5 

ELE 413x Elective IV  3 2 2 0 4 

ELE 442x Elective V  3 2 2 1 5 

ELE 415x Elective VI  3 2 2 0 4 
*
ELE 392 Senior Design Project I  2 0 4 0 4 

ELE 491 Senior Design Project II ELE 392 3 1 4 0 5 

Total 46 29 28 19 76 

*The student can register the Senior Design Project course after passing 70% of the program cr. hrs, i.e., 

105 Cr. Hr. 

Pool of Electives of Electronics and Electrical Communications Engineering 

 

Elective Code Course  Title Pre-Req 

Elective II 
ELE 4111 Satellite Communication ELE 312 

ELE 4112 Cellular Communication ELE 312 

Elective III 
ELE 4121 Antenna Theory and Wave Propagation II  ELE 316 

ELE 4122 Microwave Circuits and Devices ELE 316 

Elective IV 
ELE 4131 Forward Error Correction Codes ELE 313 

ELE 4132 Embedded Systems ELE 341 

Elective V 
ELE 4425 VLSI Design ELE 4411 

ELE 4427 ASIC Design ELE 4411 

Elective VI 
ELE 4151 Digital Signal Processing II ELE 314 

ELE 4152 Detection and Estimation Theory ELE 211 
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Proposed Study Plan for Electronics and Electrical Communications Engineering 

Level 0-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/OE Final Exam Sum 

BES 011 Mathematics I  3 2 0 2 4 2 30 30 - 40 100 

BES 021 Mechanics I  3 2 0 2 4 2 30 30 - 40 100 

BES 041 General Chemistry  4 3 2 1 6 2 10 30 20 40 100 

BES 031 Physics I  3 2 2 1 5 2 10 30 20 40 100 

MEC 011 Engineering Graphics  2 0 0 4 4 2 30 30 - 40 100 

UHS 101 Foreign Language  2 2 0 0 2 2 30 30 - 40 100 

UHS 102 Information and Communication technology  2 2 0 0 2 2 30 30 - 40 100 

Total 19 13 4 10 27      700 

 
Level 0-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/OE Final Exam Sum 

BES 012 Mathematics II BES 011 3 2 0 2 4 2 30 30 - 40 100 

BES 022 Mechanics II BES 021 3 2 0 2 4 2 30 30 - 40 100 

BES 032 Physics II  3 2 2 1 5 2 10 30 20 40 100 

MEC 012 Production Engineering  2 1 3 0 4 2 10 30 20 40 100 

MEC 014 Computer Aided Drafting MEC 011 2 1 2 0 3 2 10 30 20 40 100 

ELE 042 Computer Programming Fundamentals  2 0 2 2 4 2 10 30 20 40 100 

UHS 103 Societal Issues  2 2 0 0 2 2 30 30 - 40 100 

Total 17 10 9 7 26      700 
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Level 1-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/OE Final Exam Sum 

ELE 111 Electric Circuits I BES 032 3 2 1 2 5 2 10 30 20 40 100 

ELE 141 Digital Logic Circuits  3 2 1 2 5 2 10 30 20 40 100 

ELE 143 Object Oriented Programming ELE 042 3 2 2 0 4 2 10 30 20 40 100 

ELE 173 Electrical Application  2 1 3 0 4 2 10 30 20 40 100 

BES 111 Differential Equations BES 012 3 2 0 2 4 2 30 30 - 40 100 

BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3 2 10 30 20 40 100 

UHS 2XX Humanities Elective I  2 2 0 0 2 2 30 30 - 40 100 

Total 18 13 8 6 27      700 

 
 
 
 

Level 1-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/OE Final Exam Sum 

ELE 112 Electric Circuits II ELE 111 3 2 1 2 5 2 10 30 20 40 100 

ELE 142 Digital System Design ELE 141 3 2 2 1 5 2 10 30 20 40 100 

ELE 144 Data Structure and Algorithms ELE 143 3 2 2 0 4 2 10 30 20 40 100 

ELE 132 Measurements and Instrumentations I 
ELE 111 or 

ELE 179 
3 2 2 1 5 2 10 30 20 40 100 

BES 112 Numerical Analysis BES 111 3 2 2 0 4 2 10 30 20 40 100 

ELE 114 Semiconductors Physics BES 032 3 2 0 2 4 2 30 30 - 40 100 

Total 18 12 9 6 27      600 
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Field Training I 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
time 

Assessment 

Lec Lab Tut Sum SA MT PE/OE Final Exam Sum 

FTR 103 Field Training I 
Completion 
of 65  Cr. Hr 

0 0 0 0 0 Oral - - - Pass or Fail - 

 
Level 2-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/OE Final Exam Sum 

ELE 211 Signals and Systems BES 111 3 2 0 2 4 2 30 30 - 40 100 

ELE 213 Electronic Circuits I ELE 114 3 2 1 2 5 2 10 30 20 40 100 

ELE 245 Computer Applications ELE 042 3 2 2 0 4 2 10 30 20 40 100 

ELE 241 Computer Architecture ELE 142 3 2 2 1 5 2 10 30 20 40 100 

ELE 231 Control Theory BES 111 3 2 1 2 5 2 10 30 20 40 100 

BES 113 Mathematics III BES 012 3 2 0 2 4 2 30 30 - 40 100 

Total 18 12 6 9 27      600 

 
Level 2-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/OE Final Exam Sum 

ELE 212 Analog Communication Systems ELE 211 3 2 1 2 5 2 10 30 20 40 100 

ELE 214 Electronic Circuits II ELE 213 3 2 1 2 5 2 10 30 20 40 100 

ELE 216 Electromagnetic Fields BES 113 3 2 0 2 4 2 30 30 - 40 100 

ELE 242 Computer Organization ELE 241 3 2 2 1 5 2 10 30 20 40 100 

BES 211 Engineering Statistics and Probability BES 012 3 2 2 0 4 2 10 30 20 40 100 

ELE 2xx Elective I  3 2 2 1 5 2 10 30 20 40 100 

Total 18 12 8 8 28      600 
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Field Training II 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
time 

Assessment 

Lec Lab Tut Sum SA MT PE/OE Final Exam Sum 

FTR 203 Field Training II 
Completion 
of 96 Cr. Hr 

0 0 0 0 0 Oral - - - Pass or Fail - 

 

Level 3-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/OE Final Exam Sum 

ELE 311 Digital Communication Systems ELE 212 3 2 1 2 5 2 10 30 20 40 100 

ELE 313 Information Theory BES 211 2 2 1 1 4 2 10 30 20 40 100 

ELE 315 Transmission Lines ELE 216 3 2 1 2 5 2 10 30 20 40 100 

ELE 317 Electronic Circuit Design ELE 214 3 2 1 2 5 2 10 30 20 40 100 

ELE 341 Microprocessor Based Systems ELE 242 3 2 1 2 5 2 10 30 20 40 100 

UHS 104 Professional Ethics  2 2 0 0 2 2 30 30 - 40 100 

UHS 3XX Humanities Elective II  2 2 0 0 2 2 30 30 - 40 100 

Total 18 14 5 9 28      700 

 

Level 3-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/OE Final Exam Sum 

ELE 312 Wireless Communication Systems ELE 311 3 2 1 2 5 2 10 30 20 40 100 

ELE 314 Digital Signal Processing I ELE 211 3 2 1 2 5 2 10 30 20 40 100 

ELE 316 Antenna Theory and Wave Propagation I ELE 315 3 2 1 2 5 2 10 30 20 40 100 

ELE 4411 RTL design ELE 242 3 2 2 1 5 2 10 30 20 40 100 

ELE 392 Senior Design Project I  2 0 4 0 4 2 50 - 50 -- 100 

UHS 8XX Humanities Elective III  2 2 0 0 2 2 30 30 - 40 100 

Total 16 10 9 7 26      600 
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Level 4-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/OE Final Exam Sum 

ELE 411x Elective II  3 2 2 1 5 2 10 30 20 40 100 

ELE 412x Elective III  3 2 2 1 5 2 10 30 20 40 100 

ELE 413x Elective IV  3 2 2 0 4 2 10 30 20 40 100 

ELE 442x Elective V  3 2 2 1 5 2 10 30 20 40 100 

ELE 415x Elective VI  3 2 2 0 4 2 10 30 20 40 100 

ELE 491 Senior Design Project II ELE 392 3 1 4 0 5 2 50 - 50 -- 100 

Total 18 11 14 3 28      600 
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Curriculum Plan 

 

CR CT

3 4 3 4 4 6 3 5 2 4 2 2 2 2 19 27

3 4 3 4 2 4 3 5 2 3 2 4 2 2 17 26

3 4 3 5 3 5 3 4 2 4 2 3 2 2 18 27

3 4 3 5 3 5 3 4 3 5 3 4 18 27

0 25

3 4 3 4 3 5 3 4 3 5 3 5 18 27

3 4 3 5 3 5 3 4 3 5 3 5 18 28

0 25

3 5 2 4 3 5 3 5 3 5 2 2 2 2 18 28

3 5 3 5 3 5 3 5 2 2 2 4 16 26

3 5 3 5 3 4 3 5 3 4 3 5 18 28

160 244

30 43 14 32 50 68 104 46 76 24 34

30 12.8 32 56 48 24

UHS 2XX

Humanities Elective I

Y
ea

r (
Pr

ep
ar

at
io

n)

Program Map - Electronics and Electrical Communications

BES 021

Mechanics I

BES 022

Mechanics II

Y
ea

r (
2)

BES 211

ELE 211

ELE 216ELE 214

ELE 213

ELE 142ELE 112Y
ea

r (
1)

Numerical Analysis Digital System DesignElectric Circuits II

BES 112

ELE 245

Engineering Statistics and  

Probability

Societal Issues

UHS 103

Signals and Systems Electronic Circuits I

Differential Equations Digital Logic CircuitsElectric Circuits I
Object Oriented 

Programming
Electrical Application

Foreign Language

Production Engineering

General Chemistry

MEC 012

BES 111 ELE 141ELE 111 ELE 143

Computer Aided Drafting

Mathematics I

BES 012

Mathematics II

UHS 101

ELE 173

Physics I

BES 032

Physics II

MEC 011

FTR 103

Field Training I

BES 141

ELE 212

Analog Communication 

Systems

FTR 203

Engineering Graphics

MEC 014

BES 011 BES 041 BES 031

Computer Architecture Control TheoryComputer Applications

ELE 242

Electromagnetic Fields

Data Structure and 

Algorithms

Measurements and 
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Curriculum Flowchart 
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Program Learning Outcomes to Program Courses Matrix 
Lev
el 

CODE Course Name 
PLO 

1 
PLO 

2 
PLO 

3 
PLO 

4 
PLO 

5 
PLO 

6 
PLO 

7 
PLO 

8 
PLO 

9 
PLO 
10 

PLO 
11 

PLO 
12 

PLO 
13 

PLO 
14 

PLO 
15 

PLO 
16 

PLO 
17 

PLO 
18 

PLO 
19 

Le
ve

l-
1

 

BES 011 Mathematics I √ 
 

√ 
                

BES 021 Mechanics I √ √ 
                 

BES 041 General Chemistry √ √ 
                 

BES 031 Physics I √ √ 
                 

MEC 011 Engineering Graphics 
     

√ 
 

√ 
           

UHS 101 Foreign Language 
       

√ 
 

√ 
         

UHS 102 
Information and Communication 
technology    

√ 
     

√ 
         

Le
ve

l-
2

 

BES 012 Mathematics II √ 
 

√ 
                

BES 022 Mechanics II √ √ 
                 

BES 032 Physics II √ √ 
                 

MEC 012 Production Engineering 
   

√ 
 

√ 
             

MEC 014 Computer Aided Drafting 
   

√ 
   

√ 
           

ELE 042 Computer Programming Fundamentals √ 
 

√ 
                

UHS 103 Societal Issues 
      

√ 
  

√ 
         

Le
ve

l-
3

 

ELE 111 Electric Circuits I 
 

√ 
        

√ 
        

ELE 141 Digital Logic Circuits √ √ √ 
       

√ 
        

ELE 143 Object Oriented Programming 
  

√ 
     

√ 
  

√ 
  

     

ELE 173 Electrical Application 
   

√ √ 
     

√ 
  

√      

BES 111 Differential Equations √ √ 
            

     

BES 141 Pollution and Industrial Safety √ 
 

√ √ 
          

     

UHS 2XX Humanities Elective I 
        

√ 
     

     

Le
ve

l-
4

 

ELE 112 Electric Circuits II 
 

√ √ √ 
        

√ 
 

     

ELE 142 Digital System Design 
 

√ √ 
        

√ 
  

     

ELE 144 Data Structure and Algorithms 
  

√ 
  

√ 
  

   
   

     

ELE 132 Measurements and Instrumentations I 
          

√ 
 

√ √      

BES 112 Numerical Analysis √ √ 
            

     

ELE 114 Semiconductors Physics  
         

√ 
 

√ 
 

     

  FTR 103 Field Training I 
      

√ 
  

√ 
    

     

Le ve
l

-5
 

ELE 211 Signals and Systems 
          

√ 
 

√ 
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ELE 213 Electronic Circuits I 
           

√ √ 
 

     

ELE 245 Computer Applications 
 

√ 
        

√ 
 

√ 
 

     

ELE 241 Computer Architecture 
 

√ 
        

√ √ 
 

      

ELE 231 Control Theory 
 

√ √ 
        

√ √ 
 

     

BES 113 Mathematics III √ √ 
            

     

Le
ve

l-
6

 

ELE 212 Analog Communication Systems 
    

√ 
  

√ 
      

√ √ √ √  

ELE 214 Electronic Circuits II 
 

√ 
         

√ √ 
 

     

ELE 216 Electromagnetic Fields 
          

√ 
 

√       

ELE 242 Computer Organization 
       

√ √ 
 

√ 
 

√ 
 

     

BES 211 Engineering Probability and Statistics √ √ 
            

     

ELE 2xx Elective I 
 

√ √ 
         

√ √      

  FTR 203 Field Training II 
      

√ 
  

√ 
         

Le
ve

l-
7

 

ELE 311 Digital Communication Systems 
    

√ 
  

√ 
   

  
  

√ √ √ 
 

ELE 313 Information Theory √ 
 

√ 
 

√ 
      

  
 

√ √ √ √  

ELE 315 Transmission Lines √ 
   

√ 
        

√ √ √ √ √ 
 

ELE 317 Electronic Circuit Design 
  

√ 
      

√ √ 
   

√ √ √ 
  

ELE 341 Microprocessor Based Systems 
           

√ √ 
   

   

UHS 104 Professional Ethics 
   

√ 
               

UHS 3XX Humanities Elective II 
      

√ 
 

√ 
          

Le
ve

l-
8

 

ELE 312 Wireless Communication Systems 
    

√ 
 

√ √ √ 
  

  
  

√ √ √ √ 

ELE 314 Digital Signal Processing I √ √ 
      

√ 
  

  
 

√ √ √ 
 

√ 

ELE 316 Antenna Theory and Wave Propagation I √ √ √ 
       

√ 
  

√ 
 

√ √ √ 
 

ELE 4411 RTL design 
     

√ √ 
 

√ 
      

√ √  √ 

ELE 392 Senior Design Project I 
    

√ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 

UHS 8XX Humanities Elective III 
    

√ 
    

√ 
         

Le
ve

l-
9

 

ELE 411x Elective II 
    

√ 
  

√ 
    

 √ √ √ √ √ 
 

ELE 412x Elective III 
          

√ 
  

√ 
 

√ √ √ 
 

ELE 413x Elective IV 
     

√ 
     

 
   

√ √ 
 

√ 

ELE 442x Elective V 
      

√ 
 

√ 
  

 
   

√ √ √ √ 

ELE 415x Elective VI 
          

√ 
 

 
  

√ √ √ √ 

ELE 491 Senior Design Project II 
  

√ 
 

√ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 
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The Matching of the Electronics and Electrical Communications Engineering Program with ABET 

Requirements 

Curriculum Criteria 

 
Electronics and Electrical Communications 

Engineering Program 
ABET 

Mathematics and Basic Science 30 cr. Hrs. >=30 Cr.Hrs. 

Discipline 68 Cr.Hrs. >=45 Cr.Hrs. 

ABET Program Criteria for Electronics and Electrical Communications Engineering 

ABET Criteria Electronics and Electrical Communications Engineering to Cover the Criteria 

Probability and Statistics ELE 211 Engineering Statistics and Probability. 

Mathematics 
BES 011 Mathematics I, BES 012 Mathematics II, BES 111 Differential Equations, 

BES 113 Mathematics III, BES 112 Numerical Analysis. 

Sciences 
BES 021 Mechanics I, BES 022 Mechanics II, BES 031 Physics I, BES 032 Physics 

II, ELE 114 Semiconductors Physics, BES 041 General Chemistry, BES 141 
Pollution and Industrial Safety. 

Topics to analyze and design 

complex electrical and 

electronic devices, software, 

and systems containing 

hardware and software 

components. 

ELE 111 Electric Circuits I, ELE 112, Electric circuits II, ELE 141 Digital Logic 

Circuits, ELE 142 Digital System Design, ELE 143 Object Oriented Programming, 

ELE 144 Data Structure and Algorithms, ELE 173 Electrical Applications, ELE 245 

Computer Applications, ELE 132 Measurements and Instrumentations I, ELE 

211 Signals and Systems, ELE 213 Electronic Circuits I, ELE 214 Electronic 

Circuits II, ELE 216 Electromagnetic Fields, ELE 241Computer Architecture, ELE 

242 Computer Organization,  ELE 231 Control Theory, ELE 232 Modern Control, 

ELE 341Microprocessor Based Systems, ELE 246 Computer Network, ELE 317 

Electronic Circuit Design, ELE 4411 RTL design, ELE 4425 VLSI Design, ELE 

4427 ASIC Design. 

advanced mathematics, such 

as differential equations, 

linear algebra, complex 

variables, and discrete 

mathematics. 

BES 111 Differential Equations, BES 113 Mathematics III, ELE 211 Signals and 

Systems, ELE 314 Digital Signal Processing I. 

topics in communication 

theory and systems. 

ELE 212 Analog Communication Systems, ELE 311 Digital Communication 

Systems, ELE 312 Wireless Communication Systems, ELE 313 Information Theory, 

ELE 314 Digital Signal Processing I, ELE 315 Transmission Lines, ELE 316 

Antenna Theory and Wave Propagation I, ELE 4111Satellite Communication, ELE 

4112 Cellular Communication, ELE 4121Antenna Theory and Wave Propagation 

II, ELE 4122 Microwave Circuits and Devices, ELE 4131 Forward Error Correction 

Codes, ELE 4151 Digital Signal Processing II, ELE 4152 Detection and Estimation 

Theory. 
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Program#  7 Biomedical Engineering Program 
 

Program Description 

Biomedical Engineering is a discipline that integrates the science and technology of design, implementation, 

controlling and maintenance of software and hardware components of computing systems, computer-

controlled equipment, and networks of intelligent devices. Generally, Biomedical Engineering is some 

combination of both electrical engineering and computer science. 

Because of the breadth of the Biomedical Engineering field, computer-related coursework typically comes 

from computer organization and architecture, networks, algorithms, programming, databases, software 

engineering, automation, and intelligent systems. Electrical engineering related coursework typically comes 

from circuits, digital logic, microelectronics, signal processing, control systems, and integrated circuit design. 

Foundational areas typically include basic sciences, mathematics for both discrete and continuous domains, 

and applications of probability and statistics. 

Basic Information 

Program Mission 

The mission of the Biomedical Engineering program is to provide the highest standard of excellence in higher 

education and to pursue continuous quality improvement of various engineering and management aspects in 

Biomedical Engineering and healthcare field. And to provide the community with graduates capable of 

effectively using relevant scientific and technical knowledge in digital healthcare. Problem-solving 

capabilities, teamwork, and communications skills developed by the graduates of the program will contribute 

to qualify the healthcare facilities for accreditation.  

 

Program Objectives 

Biomedical Engineering program is planned to:         
1. Providing fundamental knowledge required for practicing high quality medical engineering . 

2. Scientific principles, rigorous analysis, and creative design necessary for advanced study to serve 

healthcare systems. 

3. Providing knowledge of important current issues, that are necessary for productive careers in both 

public and private sectors, and for the pursuit of graduate education . 

4. Qualifying graduates for local, regional (particularly, in the Arab and African regions) and 

international markets . 

5. Developing high communication skills, and emphasizing professional attitudes and ethics, so that 

graduates are prepared for complex modern work environments and lifelong learning . 

6. Providing an environment that enables students to pursue their goals in an innovative program that 

is rigorous, challenging, open, and supportive . 

7. To realize the impact of multidisciplinary engineering and scientific technologies in healthcare. 

Graduate Attributes 

Graduate attributes are the academic abilities, personal qualities, and skills which Biomedical Engineering 

graduates should have. 

According to NARS 2018 all engineering graduates must: 
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1. Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired knowledge 

using theories and abstract thinking in real life situations.  

2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems with a 

wide range of complexity and variation.  

3. Behave professionally and adhere to engineering ethics and standards.  

4. Work in and lead a heterogeneous team of professionals from different engineering specialties and assume 

responsibility for own and team performance.  

5. Recognize his/her role in promoting the engineering field and contribute in the development of the 

profession and the community;  

6. Value the importance of the environment, both physical and natural, and work to promote sustainability 

principles.  

7. Use techniques, skills, and modern engineering tools necessary for engineering practice.  

8. Assume full responsibility for own learning and self-development, engage in lifelong learning and 

demonstrate the capacity to engage in post- graduate and research studies.  

9. Communicate effectively using different modes, tools, and languages with various audiences; to deal with 

academic/professional challenges in a critical and creative manner.  

10. Demonstrate leadership qualities, business administration and entrepreneurial skills.  

In addition to all engineering graduate attributes defined by NARS 2018, Biomedical Engineering graduate 

should be able to:   

11. Apply knowledge of mathematics, science, and engineering concepts to the solution of engineering 

problems. 

12. Design a system; component and process to meet the required needs within realistic constraints. 

13. Consider the impacts of engineering solutions on society and environment. 

Program Learning outcomes 

 Level A learning outcomes 

The Engineering Graduate must be able to: 

PLO1. Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, 

basic science, and mathematics 

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess, 

and evaluate findings, and use statistical analyses and objective engineering judgment to draw 

conclusions 

PLO3. Apply engineering design processes to produce cost-effective solutions that meet specified needs with 

consideration for global, cultural, social, economic, environmental, ethical, and other aspects as 

appropriate to the discipline and within the principles and contexts of sustainable design and 

development 

PLO4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and 

safety requirements, environmental issues, and risk management principles 

PLO5. Practice research techniques and methods of investigation as an inherent part of learning. 

PLO6. Plan, supervise and monitor implementation of engineering projects, taking into consideration other 

trades requirements 

PLO7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural teams 

PLO8. Communicate effectively – graphically, verbally and in writing – with a range of audiences using 

contemporary tools 

PLO9. Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to 

anticipate and respond to new situations 

PLO10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies 
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Level D learning outcomes  
In addition to the program learning outcomes for All Engineering Programs the BASIC ELECTRICAL 

Engineering graduate and similar programs must be considered as:  NARS 2018 & 

https://www.sydney.edu.au/handbooks/engineering/engineering_combined/combined_biomedical.shtm

l (Bench Mark (BM)) 

PLO11. Design, model and analyze an electrical/electronic/digital system or component for a specific 

application; and identify the tools required to optimize this design.  

PLO12. Design and implement elements, modules, sub-systems or systems in electrical/electronic/digital 

engineering using technological and professional tools.   

PLO13. Estimate and measure the performance of an electrical/electronic/digital system and circuit under 

specific input excitation and evaluate its suitability for a specific application.  

PLO14. Adopt suitable national and international standards and codes to design, build, operate, inspect and 

maintain electrical/electronic/digital equipment, systems and services.   

PLO15. Determine the characteristics of a given problem, choose the appropriate method to solve, analyze, 

design, and apply programming paradigm in Algorithm design/software design problems/intelligent 

systems design/ software engineering and testing 

PLO16. Design and Implement Embedded Systems/ Image and Signal Processing Systems/ Systems Using 

Programmable Devices/Systems Using ASIC Design, taking into account relevant system design 

constraints (time, interrupts, reliability, reducing failure, bridging the analog and digital domains,…)  

PLO17 Effectively address non-routine design and troubleshooting problems in biomedical engineering, and 

apply diverse strategies to develop and implement innovative ideas in biomedical engineering.  
PLO18 Plan, design, and review biomedical systems, services, embedded system in a medical device and 

policies to support biomedical engineering decision making.  
PLO19 Contribute as an individual to multidisciplinary and multicultural teams to deliver projects related to 

biomedical engineering, and apply relevant values, standards and judgement to contribute to the 

economic, social and environmental sustainability of biomedical engineering systems.  

 

 

 

 

https://www.sydney.edu.au/handbooks/engineering/engineering_combined/combined_biomedical.shtml
https://www.sydney.edu.au/handbooks/engineering/engineering_combined/combined_biomedical.shtml
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Faculty Mission vs. Program Mission Matrix 

Faculty Mission 

Program Mission 

   The mission of the Biomedical Engineering program is to provide the highest standard of 

excellence in higher education and to pursue continuous quality improvement of various 

engineering and management aspects in Biomedical Engineering and healthcare field. And to 

provide the community with graduates capable of effectively using relevant scientific and technical 

knowledge in digital healthcare. Problem-solving capabilities, teamwork, and communications 

skills developed by the graduates of the program will contribute to qualify the healthcare facilities 

for accreditation.  

provide the highest standard of 

excellence in higher education 

and to pursue continuous 

quality improvement of 

various engineering and 

management aspects in 

Biomedical Engineering and 

healthcare field 

provide the community with 

graduates capable of 

effectively using relevant 

scientific and technical 

knowledge in digital healthcare 

Problem-solving capabilities, 

teamwork, and 

communications skills 

developed by the graduates of 

the program will contribute to 

qualify the healthcare facilities 

for accreditation. 

Benha Faculty of 

Engineering - Benha 

University is committed to 

graduate well prepared 

engineers equipped with 

knowledge and skills 

necessary to compete in labor 

market, and capable of using 

and developing modern 

technology, and providing 

research in engineering fields 

to serve society and 

community. 

committed to graduate well 

prepared engineers 

equipped with knowledge 

and skills necessary to 

compete in labor market 

√   

capable of using and 

developing modern 

technology, and providing 

research in engineering 

fields 

 √  

serve society and 

community 
  √ 
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Program Mission vs. Program Objectives Matrix 

Program Mission 

Program Objectives 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 

   The mission of the Biomedical 

Engineering program is to provide the 

highest standard of excellence in higher 

education and to pursue continuous 

quality improvement of various 

engineering and management aspects in 

Biomedical Engineering and healthcare 

field. And to provide the community 

with graduates capable of effectively 

using relevant scientific and technical 

knowledge in digital healthcare. 

Problem-solving capabilities, teamwork, 

and communications skills developed by 

the graduates of the program will 

contribute to qualify the healthcare 

facilities for accreditation.  

provide the highest standard of 

excellence in higher education and to 

pursue continuous quality improvement 

of various engineering and 

management aspects in Biomedical 

Engineering and healthcare field 

√ √ √ √   √ 

provide the community with graduates 

capable of effectively using relevant 

scientific and technical knowledge in 

digital healthcare 

    √ √ √ 

Problem-solving capabilities, 

teamwork, and communications skills 

developed by the graduates of the 

program will contribute to qualify the 

healthcare facilities for accreditation. 

  √ √  √ √ 

Program Objectives Vs Graduate Attributes  

Program 
Objectives 

Graduate Attribute 

GA1 GA2 GA3 GA4 GA5 GA6 GA7 GA8 GA9 GA10 GA11 GA12 GA13 

PO1 √             

PO2  √         √   

PO3 √ √   √         

PO4   √ √   √       

PO5      √    √    
PO6      √   √   √ √ 

PO7        √      
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Program Competencies vs. Program Objectives Matrix 

Program Objectives 
Competencies 

Level A Level D 

A1 A2 A 3 A4 A5 A6 A7 A8 A9 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 

PO1 √ √ √ √ √               

PO2  √  √  √  √  √          

PO3 √  √ √    √ √ √          

PO4 √    √  √   √  √        

PO5  √ √ √ √  √   √          

PO6   √  √   √   √ √ √ √  √ √  √ 

PO7            √   √  √ √ √ 
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Career Prospects 

Based on multidiscipline knowledge and learned courses, Biomedical engineers can work in many 

functions related to healthcare facilities. They start from designing high-tech devices ranging from tiny 

microelectronic integrated-circuit chips reaching for smart systems. Biomedical engineers also work as 

Biomedical Engineer, clinical engineer, medical planning and hospital design, technical support for 

medical equipment and clinical applications, medical equipment manufacture, integrated systems and 

healthcare operation. In addition to implement advanced software application to serve and facilitate 

medical signal and image processing. 

List of Biomedical Engineering Requirement Courses 

Requirement Cr. 

Hrs. 

Ct. Hr 

Lec Lab Tut Sum 

University Requirements 14 14 0 0 14 

Faculty of Engineering Requirements 32 19 34 47 100 

Discipline Requirements 67 45 31 26 102 

Biomedical Engineering Program 

Requirements 47 30 30 14 74 

Total 160 108 95 87 288 

 

Basic Science Requirements of Biomedical Engineering 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

BES 011 Mathematics I  3 2 0 2 4 

BES 041 General Chemistry  4 3 2 1 6 

BES 031 Physics I  3 2 2 1 5 

BES 012 Mathematics II BES 011 3 2 0 2 4 

BES 032 Physics II  3 2 2 1 5 

BES 111 Differential Equations BES 012 3 2 0 2 4 

BES 113 Mathematics III BES 012 3 2 0 2 4 

BES 112 Numerical Analysis BES 111 3 2 2 0 4 

BES 114 Discrete Mathematics and Linear 

Programming 

BES 012 3 2 0 2 4 

*
BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3 

BES 211 Engineering Statistics and 

Probability 

BES 012 3 2 2 0 4 

Total 33 23 11 13 47 

 

* Course teaching is shared between the Basic Engineering Science Department and Electrical 

Engineering Dep 
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Discipline Requirements of Biomedical Engineering 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

BES 111 Differential Equations BES 012 3 2 0 2 4 

BES 113 Mathematics III BES 012 3 2 0 2 4 

ELE 179 Electric Circuits Analysis BES 032 3 2 1 2 5 

ELE 141 Digital Logic Circuits  3 2 1 2 5 

ELE 143 Object Oriented Programming ELE 042 3 2 2 0 4 

ELE 173 Electrical Applications  2 1 3 0 4 

BES 112 Numerical Analysis BES 111 3 2 2 0 4 

ELE 132 Measurements and 

Instrumentations I 

ELE 179 or 

ELE 111 

3 2 2 1 5 

ELE 142 Digital System Design ELE 141 3 2 2 1 5 

ELE 144 Data Structures and Algorithms ELE 143 3 2 2 0 4 

ELE 114 Semiconductor Physics BES 032 3 2 0 2 4 

ELE 211 Signals and Systems BES 111 3 2 0 2 4 

ELE 213 Electronic Circuits I ELE 114 3 2 1 2 5 

ELE 231 Control Theory BES 111 3 2 1 2 4 

ELE 241 Computer Architecture ELE 142 3 2 2 1 5 

ELE 245 Computer Applications ELE 042 3 2 2 0 4 

BES 211 Engineering Statistics and 

Probability 

BES 012 3 2 2 0 5 

ELE 276 Electric Machines ELE 179 3 2 1 1 4 

MEC 251 Mechanical Engineering MEC 012 2 2 0 1 3 

ELE 214 Electronic Circuits II ELE 213 3 2 2 1 5 

ELE 218 Digital Signal Processing ELE 211 3 2 2 1 5 

ELE 254 AI and advanced algorithms ELE 144, 

BES 111 

3 2 1 2 5 

ELE 342
 

Embedded Systems ELE 141  3 2 2 1 5 

Total 67 45 31 26 102 
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Biomedical Engineering Program Requirements 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

ELE 255 Anatomy and Physiology  2 2 0 0 2 

ELE 256 Introduction to Biomedical 

Engineering 

ELE 142 3 2 1 2 4 

ELE 351 Hospital Instrumentation ELE 241 3 2 0 1 4 

ELE 353 Biomedical Modeling and 

Simulation 

ELE 211, 

BES 112 

3 2 2 1 5 

ELE 355 Medical Imaging, I  3 2 2 1 5 

ELE 357 Bioinformatics ELE 211, 

ELE 254 

3 2 2 1 5 

ELE 359 Image Processing for Biomedical  ELE 245 3 2 2 1 5 

ELE 356 Medical Imaging II ELE 355 3 2 2 1 5 

ELE 3XX Elective I  3 2 2 1 5 

ELE 3XX Elective II  3 2 2 1 5 

ELE 4XX Elective III  3 2 2 1 5 

ELE 4XX Elective IV  3 2 2 1 5 

ELE 4XX Elective V  3 2 2 1 5 

ELE 4XX Elective VI  3 2 2 1 5 

ELE 392 Senior Design Project I 70% of 

total CH 

2 0 4 0 4 

ELE 491 Senior Design Project II ELE 392 3 1 4 0 5 

Total 46 30 30 14 74 
*The student can register the senior design Project I course after passing 70% of the program cr. hrs, i.e., 112 Cr. 

Hr 
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Pool Courses for Elective I, II, III, IV, and V 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

ELE 350 Biomechanics BES 022 3 2 2 1 5 

ELE 352 Rehabilitation Engineering and 

Assistive Technology 
BES 022 3 2 2 1 5 

ELE 354 Cardiovascular Biomechanics BES 022 3 2 2 1 5 

ELE 358 Introduction to Information Theory BES 114 3 2 2 1 5 

ELE 360 Biometrics BES 114 3 2 2 1 5 

ELE 361 Pattern Recognition ELE 451 3 2 2 1 5 

ELE 362 Medical Robotics BES 022 3 2 2 1 5 

ELE 363 Advanced Human Biodynamics BES 022 3 2 2 1 5 

ELE 364 Artificial Organs BES 022 3 2 2 1 5 

ELE 365 Kinematics and Kinetics of Human 

Movement 

BES 022 3 2 2 1 5 

ELE 331 Machine Learning ELE 254  3 2 2 1 5 

ELE 367 Deep Learning in Medicine ELE 254 3 2 2 1 5 

ELE 368 Medical Image Computing ELE 355 

&BES 114 
3 2 2 1 5 

ELE 450 Computational Methods for 

Medical Image Analysis 

ELE 355 3 2 2 1 5 

ELE 451 Advanced Image Processing 

Techniques 

ELE 359 3 2 2 1 5 

ELE 452 RF (Radiofrequency) Medical 

Devices 

ELE 256 3 2 2 1 5 

ELE 453 Biomedical Optical Microscopy ELE 141 3 2 2 1 5 

ELE 454 Bioinstrumentation: Bio-signals and 

Biosensors 

ELE 256 3 2 2 1 5 

ELE 455 Clinical Engineering Fundamentals ELE 256 3 2 2 1 5 

ELE 456 Clinical Equipment Management ELE 256 3 2 2 1 5 

ELE 457 Medical Instrumentation in the 

Hospital 

ELE 256 3 2 2 1 5 

ELE 458 Engineering Problems in the 

Hospital 

ELE 256 3 2 2 1 5 

ELE 459 Clinical Systems Engineering ELE 256 3 2 2 1 5 

ELE 460 Medical Device Cybersecurity ELE 256 3 2 2 1 5 

ELE 461 Computer Applications in 

Bioengineering 

ELE 143 3 2 2 1 5 

ELE 462 Biomedical Applications of Signal 

Processing 

ELE 354 3 2 2 1 5 

ELE 464 Digital Communication Systems ELE 352 3 2 2 1 5 

ELE 465 Digital and Analog Filters Design ELE 352 3 2 2 1 5 

ELE 466 Vision Sensors ELE 256 3 2 2 1 5 

ELE 467 Advanced Random Signals and 

Information Technology 

BES 114 3 2 2 1 5 

ELE 468 Neural Networks in Medical Fields BES 114 3 2 2 1 5 

ELE 469 Quantum for Information and 

Encoding 

BES 114 3 2 2 1 5 

* The course content must be approved by Electric Engineering Department Council before any 

student can register it. 
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Proposed Study Plan for Biomedical Engineering 

Level 0-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 011 Mathematics I  3 2 0 2 4 2 30 30 - 40 100 

BES 021 Mechanics I  3 2 0 2 4 2 30 30 - 40 100 

BES 041 General Chemistry  4 3 2 1 6 2 10 30 20 40 100 

BES 031 Physics I  3 2 2 1 5 2 10 30 20 40 100 

MEC 011 Engineering Graphics  2 0 0 4 4 2 30 30 - 40 100 

UHS 101 Foreign Language  2 2 0 0 2 2 30 30 - 40 100 

UHS 102 Information and Communication 
Technology 

 2 2 0 0 2 2 30 30 - 40 100 

Total 19 13 4 10 27      700 
 

Level 0-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 012 Mathematics II BES 011 3 2 0 2 4 2 30 30 - 40 100 

BES 022 Mechanics II BES 021 3 2 0 2 4 2 30 30 - 40 100 

MEC 012 Production Engineering  2 1 3 0 4 2 10 30 20 40 100 

BES 032 Physics II  3 2 2 1 5 2 10 30 20 40 100 

MEC 014 Computer Aided Drafting MEC 011 2 1 2 0 3 2 10 30 20 40 100 

ELE 042 Computer Programming 
Fundamentals 

 2 0 2 2 4 2 10 30 20 40 100 

UHS 103 Societal Issues  2 2 0 0 2 2 30 30 - 40 100 

Total 17 10 9 7 26      700 
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Level 1-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 111 Differential Equations BES 012 3 2 0 2 4 2 30 30 - 40 100 

BES 113 Mathematics III BES 012 3 2 0 2 4 2 30 30 - 40 100 

ELE 179 Electric Circuits Analysis BES 032 3 2 1 2 5 2 10 30 20 40 100 

ELE 141 Digital Logic Circuits  3 2 1 2 5 2 10 30 20 40 100 

ELE 143 Object Oriented Programming ELE 042 3 2 2 0 4 2 10 30 20 40 100 

ELE 173 Electrical Applications  2 1 3 0 4 2 10 30 20 40 100 

UHS XXX Humanities Elective I  2 2 0 0 2 2 30 30 - 40 100 

Total 19 13 7 8 28      700 
 

Level 1-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 112 Numerical Analysis BES 111 3 2 2 0 4 2 10 30 20 40 100 

BES 114 Discrete Mathematics and Linear 
Programming 

BES 012 3 2 0 2 4 2 30 30 - 40 100 

ELE 132 Measurements and 
Instrumentations I 

ELE 179 or 

ELE 111 
3 2 2 1 5 2 10 30 20 40 100 

ELE 142 Digital System Design ELE 141 3 2 2 1 5 2 10 30 20 40 100 

ELE 144 Data Structure and Algorithms ELE 143 3 2 2 0 4 2 10 30 20 40 100 

ELE 114 Semiconductor Physics BES 032 3 2 0 2 4 2 30 30 - 40 100 

Total 18 12 8 6 26      600 
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1st Field Training 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

FTR 103 Field Training, I Completed 

65 CH 
0 0 0 0 0 - - - - - Pass 

or 
fail 

 

 

Level 2-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

ELE 211 Signals and Systems BES 111 3 2 0 2 4 2 30 30 - 40 100 

ELE 213 Electronic Circuits I ELE 114 3 2 1 2 5 2 10 30 20 40 100 

ELE 231 Control Theory BES 111 3 2 1 2 5 2 10 30 20 40 100 

ELE 241 Computer Architecture ELE 142 3 2 2 1 5 2 10 30 20 40 100 

ELE 255 Anatomy and Physiology   2 2 0 0 2 2 30 30 - 40 100 

ELE 245 Computer Applications ELE 042 3 2 2 0 4 2 10 30 20 40 100 

Total 17 12 6 7 25      600 
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Level 2-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 211 Engineering Statistics and 
Probability 

BES 012 3 2 2 0 4 2 10 30 20 40 100 

ELE 276 Electric Machines ELE 179 3 2 1 1 4 2 10 30 20 40 100 

ELE 214 Electronic Circuits II ELE 213 3 2 2 1 5 2 10 30 20 40 100 

ELE 218 Digital Signal Processing ELE 211 3 2 1 2 5 2 10 30 20 40 100 

ELE 254 AI and advanced algorithms ELE 144, 
BES 111 

3 2 2 1 5 2 10 30 20 40 100 

ELE 256 Introduction to Biomedical 
Engineering 

 3 2 1 1 4 2 10 30 20 40 100 

Total 18 12 9 6 27      600 
 

2nd Field Training 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

FTR 203 Field Training, II Completed 

96 CH 
0 0 0 0 0 - - - - - Pass 

or 
Fail 
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Level 3-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

ELE 351 Hospital Instrumentation ELE 256 3 2 1 1 4 2 10 30 20 40 100 

ELE 353 Biomedical Modeling and 
Simulation 

ELE 256, 
BES 112 

3 2 2 1 5 2 10 30 20 40 100 

ELE 355 Medical Imaging I  3 2 2 1 5 2 10 30 20 40 100 

ELE 357 Bioinformatics ELE 256, 
ELE 254 

3 2 2 1 5 2 10 30 20 40 100 

ELE 359 Image Processing for biomedical  ELE 245 3 2 2 1 5 2 10 30 20 40 100 

UHS XXX Humanities - Elective II  2 2 0 0 2 2 30 30 - 40 100 

Total 17 12 9 5 26      600 
 

Level 3-2 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

ELE 342 Embedded Systems ELE 141  3 2 2 0 4 2 10 30 20 40 100 

ELE 356 Medical Imaging II ELE 355 3 2 2 1 5 2 10 30 20 40 100 

ELE 3XX Elective I  3 2 2 1 5 2 10 30 20 40 100 

UHS 104 Professional Ethics   2 2 0 0 2 2 30 30 - 40 100 

ELE 3XX Elective II  3 2 2 1 5 2 10 30 20 40 100 

ELE 392 Senior Design Project I 70% of 
total CH 

2 0 4 0 4 2 50 - 50 -- 100 

ELE 332 Innovation Management and 
Entrepreneurship 

 2 2 0 0 2 2 30 30 - 40 100 

Total 18 13 11 3 27       
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Level 4-1 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 
Exam 
Time 

Assessment 

Lec Lab Tut Sum 
SA MT PE/ 

OE 
Final 
Exam 

Sum 

BES 141 Pollution and Industrial Safety BES 041 2 2 1 0 3 2 10 30 20 40 100 

ELE 4XX Elective III  3 2 2 1 5 2 10 30 20 40 100 

ELE 4XX Elective IV  3 2 2 1 5 2 10 30 20 40 100 

ELE 4XX Elective V  3 2 2 1 5 2 10 30 20 40 100 

ELE 491 Senior Design Project II ELE 392 3 1 4 0 5 2 50 - 50 -- 100 

UHS XXX Humanities Elective III  2 2 0 0 2 2 30 30 - 40 100 

Total 18 11 11 3 25      600 
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Courses Plan and Matrix  

Curriculum Plan for Biomedical Engineering 

 

CR CT

3 4 3 4 4 6 3 5 2 4 2 2 2 2 19 27

3 4 3 4 2 4 3 5 2 3 2 4 2 2 17 26

3 4 3 4 3 5 3 5 3 4 2 4 2 2 19 28

3 4 3 4 3 5 3 5 3 4 3 4 18 26

3 4 3 5 3 5 3 5 3 2 3 4 18 25

3 4 3 4 3 5 3 5 3 5 3 4 18 27

3 4 3 5 3 5 3 5 3 5 2 2 17 26

3 4 3 5 3 5 2 2 3 5 2 4 2 2 18 27

2 3 3 5 3 5 3 5 3 5 2 2 16 25

Electives

Program

Legend

Basic Science

Faculty Req.

University Req.

Major

Pollution and Industrial Safety Elective III Elective IV Elective V Senior Design Project II Humanities Elective III

Se
m

es
te

r I
X

 

BES 241 ELE 4XX ELE 4XX ELE 4XX ELE 491

UHS XXX

Embedded Systems Medical Imaging II Elective I Professionl Ethics Elective II Senior Design Project I Humanities Elective II

UHS XXX

Se
m

es
te

r V
II

I 

ELE 342 ELE 356 ELE 3XX UHS 104 ELE 3XX

UHS XXX

Hospital Instrumentation Biomedical Modeling and Simulation Medical Imaging I Bioinformatics Image Processing for biomedical Humanities Elective II

Se
m

es
te

r V
II

 

ELE 351 ELE 353 ELE 355 ELE 357 ELE 359

ELE 392

Engineering Statistics and Probability Electric Machines Electronic Circuits  II Digital Signal Processing AI and advanced algorithms
Introduction to Biomedical 

Engineering

Se
m

es
te

r V
I 

BES 211 ELE 276 ELE 214 ELE 218 ELE 254

Signals and Systems Electronic Circuits  I Control Theory Computer Architecture Anatomy and Physiology Computer Applications

ELE 256

Se
m

es
te

r V
 

ELE 211 ELE 213 ELE 231 ELE 241 ELE 255

ELE 114

Numerical Analysis
Discrete Mathematics and Linear 

Programming

Measurments and 

Instrumentations I
Digital System Design Data Structure and Algorithms Semiconductor Physics

Se
m

es
te

r I
V

 

BES 112 BES 114 ELE 132 ELE 142 ELE 144

ELE 245

ELE 173 UHS XXX

Differential Equations Mathematics III Electric Circuits Analysis Digital Logic Circuits Object Oriented Programming Electrical Applications Humanities Elective I

Se
m

es
te

r I
II

 

BES 111 BES 113 ELE 179 ELE 141 ELE 143

Mechanics II Production Engineering Physics II Computer Aided Drafting
Computer Programming 

Fundamentals
Societal Issues

Information and 

Communication Technology

Se
m

es
te

r I
I 

BES 012 BES 022 MEC 012 BES 032 MEC 014 ELE 042 UHS 103

Mathematics II

Mathematics I Mechanics I General Chemistry Physics I Engineering Graphics Foriegn Language

Program Map - Electrical Dept - Biomedical Engineering

Se
m

es
te

r I
 BES 011 BES 021 BES 041 BES 031 MEC 011 UHS 101 UHS 102
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Curriculum Flowchart for Biomedical  
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Map of Elective Courses 
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Program Learning Objectives to Biomedical Engineering Courses Matrix 
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Matching Biomedical Engineering Program Courses with ABET 

Requirements 
ABET criteria for Bioengineering and Biomedical and Similarly Named Engineering 

Programs. 

Lead Society: Biomedical Engineering Society Cooperating Societies: American Ceramic 

Society, American Institute of Chemical Engineers, American Society of Agricultural and 

Biological Engineers, American Society of Mechanical Engineers, and Institute of Electrical 

and Electronics Engineers 

 

Biomedical Engineering Program Courses Required to Cover ABET Criteria 

ABET Criteria CODE Course Name 
Cr. 

Hrs. 

A minimum of 30 

semester Cr. Hrs. (or 

equivalent) of a 

combination of college-

level mathematics and 

basic sciences with 

experimental 

experience appropriate 

to the program. 

The curriculum must prepare 

graduates to apply 

knowledge of mathematics 

through differential 

equations. 

BES 011 Mathematics I 3 

BES 012 Mathematics II 3 

BES 111 Differential Equations 3 

BES 113 Mathematics III 3 

At least one additional area 

of basic science; apply 

probability and statistics to 

address uncertainty 

BES 112 Numerical Analysis 3 

BES 211 
Engineering Statistics and 
Probability 

3 

Chemistry 

BES 041 General Chemistry 4 

BES 141 
Pollution and Industrial 
Safety 

2 

Calculus-based physics 
BES 031 Physics I 3 

BES 032 Physics II 3 

Total 30 

ABET Criteria CODE Course Name 
Cr. 

Hrs. 

A minimum of 45 

semester Cr. Hrs. (or 

equivalent) of 

engineering topics 

appropriate to the 

program, consisting of 

engineering and 

computer sciences and 

engineering design and 

utilizing modern 

engineering tools. 

Analyze and design 

electrical and medical 

processes and systems in a 

biomedical engineering 

specialty field. 

ELE 173 Electrical Applications 3 

ELE 142 Digital System Design 3 

ELE 245 Computer Applications 3 

ELE 276 Electric Machines 3 

ELE 254 
AI and advanced 
algorithms 

3 

ELE 342 Embedded Systems 3 

ELE 353 
Biomedical Modeling and 
Simulation 

3 

Apply knowledge of 

methods, materials, 

equipment, planning, 

scheduling, safety, and cost 

analysis; to explain basic 

legal and ethical concepts 

and the importance of 

professional engineering 

licensure in the biomedical 

industry 

ELE 042 
Computer Programming 
Fundamentals 

3 

ELE 179 Electric Circuits Analysis 3 

ELE 141 Digital Logic Circuits 3 

ELE 114 Semiconductor Physics 3 

ELE 231 Control Theory 3 

ELE 255 Anatomy and Physiology 2 
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Explain basic concepts of 

economics, business, 

accounting, communications, 

leadership, decision and 

optimization methods, 

engineering economics 

UHS XXX Humanities Elective II 2 

the engineering relationships 

between the management 

tasks of planning, 

organization, leadership, 

control, and the human 

element in production, 

research, and service 

organizations; 

UHS XXX Humanities Elective I 2 

UHS XXX Humanities Elective III 2 

The stochastic nature of 

management systems ELE 351 Hospital Instrumentation 3 

Integrating management 

systems into a series of 

different technological 

environments 

ELE 456 
Clinical Equipment 
Management 

3 

ELE 457 
Medical Instrumentation 
in the Hospital 

3 

ELE 458 
Engineering Problems in 
the Hospital 

3 

ELE 459 
Clinical Systems 
Engineering 

3 

Total 55 
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Courses offered to Electrical Engineering Programs 
The course coding is divided into two parts and follows the following convention: 

1. Three Letters which are the Department code. 

2. Three Numbers indicating the Level, the Specialization inside the department, and a counter inside 

the specialization. 

 

 
 
The Electrical Engineering Department is responsible for teaching courses that serve the following 

programs: 

1. Power and Electrical Machines Program. 

2. Computers and Control Systems Program. 

3. Electrical Communication and Electronics Program 

4- Biomedical Program 

The coding system is demonstrated in the following table: 

ELE x1x 

ELE x2x 

Course offered by Electrical Engineering Department/ Electrical 

Communication and Electronics Program 

ELE x3x 

ELE x4x 

Course offered by Electrical Engineering Department/ Computers and 

Control Systems Program 

ELE x5x 

ELE x6x 

Course offered by Electrical Engineering Department/ Biomedical 

Program 

ELE x7x 

ELE x8x 

Course offered by Electrical Engineering Department/ Power and 

Electrical Machines Program 

ELE x9x Graduation Project 

The following Abbreviation are used in the contents table: 

Pre-req Prerequisite CH Credit Hour SA Student Activity 

MT Midterm Exam PE Practical Exam OE Oral Exam 

 

 

 

 

 

 

 

 

Level (0-4)

Department Code

Specialization inside the Department (1-9)

Serial (1-9)



   
 
_________________________________________________________________________________ 

268 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 103 Electrical Circuits BES 

032 

2 Lec. Lab Tut Sum ST MT PE/OE Final 

1 0 2 3 30 30 0 40 

C
o

u
rs

e 
C

o
n

te
n

t DC circuit analysis: Circuit Variables, Kirchhoff‘s Laws, Simple Resistive 

Circuits,The Wheatstone Bridge, ∆ to-Y (or π -to- ) EquivalentCircuits,TheNode-Voltage 

Method and Dependent Sources,TheMesh-Current Method and Dependent Sources,TheVenin and 

Norton Equivalents, Maximum Power Transfer, Superposition, Topology in Circuit 

Analysis,TheOperational Amplifier circuits,Inductance and Capacitance, The Natural Response of 

RL and  RC Circuits, Step Response of First-Order RL and RC Circuits. 

References  Nilsson, J. W., & Riedel, S. A., ―Electric circuits‖, 12
th
 Edition, Pearson Education Limited, 

2020. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE104 Electronic 

DevicesandCircuits 
ELE 103 2 

Lec. Lab Tut Sum ST MT PE/OE Final 

1 0 2 3 30% 20% 0% 50% 

C
o
u
rs

e 
C

o
n
te

n
t Semiconductorphysics,Structureofdiodes,Diodecircuitsandrectifiers,StructureofBJT,Biasingandope

rationmodesoftransistors,DCandsmallsignalanalysisoftransistorcircuits,AmplifierscircuitsusingBJT,

Poweramplifiers,Fieldeffecttransistors,BiasingofFET,SmallsignalmodelofFET.Amplifiercircuitsusi

ngFET,Designofamplifiercircuits,Frequency response ofamplifiercircuits,Active filters, 

Feedbackinelectronic circuits, Differentfeedbackconfigurationinelectroniccircuits,Oscillators 

circuits. 
References  Sedra / Smith, Microelectronic Circuits, 8th Edition, Oxford University Press, 2019. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 111 Electric Circuits I 
BES 

032 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 
C

o
n
te

n
t 

The concepts of current, voltage, power and energy. Circuit Variables - Ohm's Low. Kirchhoff‘s 

Laws - Simple Resistive Circuits - Δ to-Y Equivalent Circuits - The Node-Voltage Method and 

Dependent Sources - The Mesh-Current Method and Dependent Sources - Thevenin and Norton 

Equivalents - Maximum Power Transfer - Superposition, Topology in Circuit Analysis - The 

Operational Amplifier circuits - Inductance and Capacitance - The Natural Response of RL and 

RC Circuits - Step Response of First Order RL and RC Circuits - Natural and Step Responses of 

RLC Circuits. Sinusoidal Steady-State Analysis - The Phasor - The Passive Circuit Elements – 

circuit theorems and Laws in the Frequency Domain.      

    

References 
 Nilsson and Riedel, Electric Circuits, 11th Edition, Pearson, 2018, ISBN-13:978-

0134746968. 

L
ab

o
ra

to
ry

 

 Ohm's Low.            

 Kirchhoff‘s Laws           

 Series and Parallel Connection of Resistors       

 Voltage Divider in No-load Operation        

 Superposition‘s and Thevenin's Theorems        

 Ohmic Resistance in AC Circuits.        

 R-C And R-L Circuits in AC.         



   
 
_________________________________________________________________________________ 

269 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 112 Electric Circuits II 
ELE 

111 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Sinusoidal Steady-State Power Calculations Appliance Ratings. Balanced Three-Phase Circuits - 

Power Calculations - Mutual Inductance - The Dot Convention - Energy Calculations - The 

Linear and Ideal Transformer - Series and Parallel Resonance - The Laplace Transform - The 

Step and Impulse Functions - Functional and Operational Transforms - The Inverse Laplace 

Transform - Circuit Elements and Circuit Analysis in the s-Domain - The Transfer Function -

Two-Port Circuits.  

References 
 Nilsson and Riedel, Electric Circuits, 11th Edition, Pearson, 2018, ISBN-13:978-

0134746968. 

L
ab

o
ra

to
ry

 

 Power calculations in AC circuits        

 RC circuits, RL circuits         

 Ideal transformer circuits         

 Series resonance circuit         

 Parallel resonance circuit         

 OP-AMP circuits          

 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 114 Semiconductors 

Physics 

BES 

032 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 0 2 4 30 30 - 40 

C
o
u
rs

e 
C

o
n
te

n
t 

Crystal structure of solid, Miller indices, Types of bonding. Semiconductor in Equilibrium: 

Bonding model and energy band model, Fermi-Dirac distribution, Intrinsic carrier concentration, 

Doped semiconductors, Charge-neutrality Equation and Mass action law. Carrier transport 

phenomena: mobility, drift current, diffusion current and the Einstein relation. Nonequilibrium 

excess carrier in semiconductors: carrier generation and recombination, carrier lifetime and 

continuity equation. Dielectrics: Electric dipoles, Capacitors without and with dielectrics, Losses 

in dielectrics, Polarization vector and susceptibility, Local fields, Clausius-Mosotti relation, 

microscopic models for polarization, Time and frequency response of dielectric materials 
References  S.M. Sze, Kwok K. Ng, "Physics of Semiconductor Devices", John Wiley & Sons, 2007.  

 Marius Grundmann, "The Physics of Semiconductors", Springer, 2016 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment 

ELE 132 
Measurements and 

Instrumentations I 

ELE 179 

or ELE 

111 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Introduction, Error analysis and accuracy, operating principles of sensors and transducers. Analog 

measuring instruments. - Consideration for selection and evaluation of measurement equipment. - 

Measurement of current, voltage, resistance, power, energy, frequency, and power factor DC 

bridges – AC bridges. - Measurements of nonelectrical quantities (Speed, Displacement, Level, 

Velocity, Temperature, pressure, …etc. - Transducers: classification, Strain gauge, Displacement, 

Capacitive, Inductive, Piezoelectric, Temperature, and Photoelectric Transducers. 

 Data acquisition system, Signal conditioning circuit. Digital to Analog and Analog to Digital 

converters. Data acquisition system and computerized control. - The relevance of the sensed and 

processed signals, Analogue/Digital and Digital/Analogue conversion  

References 

Alan S Morris, ―Measurement and Instrumentation Principles‖, Third Edition, Publisher: 

Butterworth-Heinemann; 2001. 

L
ab

o
ra

to
ry

 

 Basic principles of electronics measurements and calibration. 

 Error analysis and accuracy on DC circuit. 

 Simple DC Circuits using a Digital Multi-Meter and Analogue Multi-Meter to measure 

voltage, current, and resistance, power, an oscilloscope to display time-varying voltages; a 

power supply to produce constant (DC) voltages; and a function generator to produce time 

varying (AC) voltages. 

 AC Measurements. Characterization and measurement of waveforms using an oscilloscope 

 Different type of transducers, calibration, connection, and measurements. 

 Introduction to signal processing 
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Code Course Title Pre-req Cr. 

Hrs

. 

Ct. Hr. Assessment  

ELE 

237 

Measurements  

and Instruments II 

ELE 

132 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Cathode ray Oscilloscopes (CRO): Block diagram - Vertical Deflection Circuit - Horizontal 

Deflection Circuit - Trigger Circuits - Multiple trace Oscilloscopes -Analog storage oscilloscopes -

Digital storage oscilloscopes.  

Transducers: Strain Gauges - Temperature Transducers - Displacement, velocity and acceleration 

Transducers - Force and Pressure Transducers - Light Transducers  

Digital Instruments: Data Converters - Voltage to Frequency Converters - A/D and D/A Converters - 

Basics of digital instruments: Time base - Amplified DC Meter - Digital Voltmeters - Digital 

Frequency Meters 

R
ef

er
en

ce
s 

 John G. Webster, HalitEren, “Measurement, Instrumentation, and Sensors Handbook”, 2nd 
Edition, CRC Press, 2016  

 K. Lal Kishore, “Electronic Measurements and Instrumentation”, Pearson India, 2009, ISBN-13:  
978-8131721995.  

 Alan S Morris, “Measurement and Instrumentation Principles”, 3rd Edition Butterworth-
Heinemann; 2001. 

L
ab

o
ra

to
ry

  Using Photoelectric transducer in designing small control circuit  

 Basic Oscilloscope Operation and Measurements 

 Measuring frequency and phase shift with oscilloscope  

 Designing Simple A/D converter applied in digital meters 
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Code Course Title Pre-req Cr. 

Hrs

. 

Ct. Hr. Assessment  

ELE 

141 

Digital Logic Circuits - 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t Introduction to Digital Concepts with emphasis on the difference between analog and digital system and the 

need for digital system design – Number systems - number-based conversion – The binary arithmetic operations 

on the signed and unsigned binary numbers – Coding systems – Boolean Algebra - Logic Gates – logic 

minimization techniques (Karnaugh maps, Quine-McCluskey) 

Combinational circuits:  Gate level design, Multiplexer, decoder, encoder, decoder, and adder. 

Sequential circuits: Flip-flops, latches, analysis and design of simple sequential circuits, state tables and state 

diagrams, counters, registers 

R
ef

er
en

ce
s 

 John Wakerly, "Digital Design: Principles and Practices", 5th Edition, Pearson, 2018, ISBN-13: 978-

0134460093 

 M. Morris Mano, Michael D. Ciletti, "Digital Design: With an Introduction to the Verilog HDL, VHDL, and 

System Verilog”, 6th Edition, Pearson, 2017, ISBN-13: 978-0134549897. 

 Floyd, Thomas L, "Digital Fundamentals", 11
th

 Edition, Pearson Education, 2014, ISBN-13:  978-0132737968 

L
ab

o
ra

to
ry

 

 Logic Trainer Familiarization 

 Breadboards and Building Digital Circuits. 

 adders, subtractors, encoders and decoders, multiplexers and demultiplexers. 

 Flip-flops 

 design and analysis of combinational circuit 

 design and analysis of simple sequential circuit 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

142 
Digital System Design 

ELE 

141 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 
C

o
n
te

n
t Modular design of combinational circuits –  synchronous circuit designs using discrete gates and flip-flops 

(Registers, Counters, ...)  – Moore and Mealy machines Finite State Machines analysis and design – Top-down 

digital systems design approach – Timing aspects of digital systems – ASM charts – Digital circuit 

representation formats including high level hardware description languages such as Verilog-HDL – Design 

methodologies using current computer aided design tools – Synthesis and modern digital circuit design –  

Modern programmable devices (PLDs) including ROMs, CPLDs and FPGAs –  Mapping the designs to 

programmable logic devices in the form of FPGAs and CPLDS. 

R
ef

er
en

ce
s 

 John Wakerly, "Digital Design: Principles and Practices", 5th Edition, Pearson, 2018, ISBN-13:  978-

0134460093 

 M. Morris Mano, Michael D. Ciletti, "Digital Design: With an Introduction to the Verilog HDL, VHDL, and 

System Verilog‖, 6th Edition, Pearson, 2017, ISBN-13:  978-0134549897. 

 Charles H. Roth, Jr., Lizy K. John, "Digital Systems Design Using VHDL" 3
rd

 Edition, Cengage Learning, 

2017, ISBN-13:  978-1305635142 

 F. P. Processor, D. E. Wiskel, ―The art of digital Design and introduction to top- Down Design‖, 3
rd

 Edition., 

Prentice Hall 

L
ab

o
ra

to
ry

  implement combinational circuit using HDL 

 implement sequential circuit using HDL 

 structural design 

 Interfacing with FPGA/CPLD boards 

 mapping designs on FPGA 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

143 

Object Oriented 

Programming 

ELE 

042 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 0 4 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t Revision on Structured Programming - Fundamentals of Object Oriented Programming, necessity and 

advantages - Unified Modelling Language (UML) -Objects and Classes - Encapsulation - data and method 

binding -  access specification - modularity based encapsulation - Inheritance: passing knowledge down, single 

versus multiple inheritance, sub- and super-classes -  Code reuse - Polymorphism: Simple polymorphism, 

method overloading, subtype polymorphism through method overriding, 'virtual' methods - abstraction through 

polymorphism - Exception Handling - Templates -  Comparison of Popular OOPLs, OOPL varieties.  

Comparing C++, Java, C#, and Python 

R
ef

er
en

ce
s 

 W. Savitch, "Problem Solving with C++" 10
th

Edition, Pearson, 2018, ISBN-13:  978-0134448282 

 Reema Thareja, "Python Programming Using Problem Solving Approach", Oxford University Press, 2017, 

ISBN-13:  978-0199480173 

 R. Sedgweck, K. Wayne, "Introduction to Programming in Java: An Interdisciplinary Approach”, 2
nd

Edition, 

Addison-Wesley Professional, 2017, ISBN-13: 978-0672337840 

L
ab

o
ra

to
ry

 

The laboratory includes solving problems and implementing programs focusing on OOP to cover the lecture 

topics along with the course including: 

 Programs to create classes and objects (Classes with primitive data members, arrays, pointers, and constants 

as data members) 

 Constructors and Destructors 

 Programs to illustrate Access Specifiers (public, private and protected) 

 Operator Overloading 

 Inheritance (single, hierarchical, multiple, multi-level and hybrid) 

 Polymorphism (Compile and Run Time) 

 Virtual Functions and classes 

 Exception Handling 

 Templates (template class, member function templates) 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

144 

Data Structure and 

Algorithms 

ELE 

143 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 0 4 10 30 20 40 

C
o
u
rs

e 
C

o
n
te

n
t Pointers - Dynamic Memory allocation - Abstract Data types and representation – Stacks: 

Representation, elementary operations, and applications. - Queues: Simple queue, circular queue, 

dequeue, elementary operations and applications - Linked lists: Linear, circular, and doubly linked 

lists, elementary operations, and applications - Trees: Binary tree, tree traversal, complete binary tree, 

other operations, and applications of trees - Hashing: hash tables, hash functions, open addressing - 

File structures: Introduction, data file types, file organization, file access methods. 

Algorithms: Searching algorithms – Sorting Algorithms (Bubble, selection, insertion, quick) 

R
ef

er
en

ce
s 

 W. Savitch, "Problem Solving with C++" 10th Edition, Pearson, 2018, ISBN-13:  978-0134448282 

 M.J. Augenstein, A.M. Tenenbaum, Y. Langsam, “Data Structure Using C & C++”, 2nd edition, 
Prentice Hall of India, 2007, ISBN-13:  978-0387202778. 

 M. Goodrich, R. Tammasia, M. Goldwasser, "Data Structure and Algorithms in Python", Willey, 
2013, ISBN-13: 978-1118290279 

 M. T. Goodrich, R. Tamassia and M. H. Goldwasser, “Data Structures and Algorithms in Java”, 6th 
Edition, Wiley 2014, ISBN-13: 978-1118771334 

L
ab

o
ra

to
ry

 Laboratory includes writing programs to implement the basic operations with different data structures 

using a high-level language as (C, C++, Java, Python, …. etc.) 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 173 
Electrical 

Application 

 2 Lec. Lab Tut Sum SA MT PE/OE Final 

1 3 0 4 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t Laboratory Safety, Familiarization with electronic components(resistors, capacitors, inductors, 

Diodes, Transistors, ICs, ...etc. Principals of layout of electrical and electronic circuits - modern 

representation for modern block diagrams - Designation, abbreviations and standards - wiring 

and cabling - PCB design process and issues – Etching - Electrical drawing and diagrams - 

Printed circuit board -  Introduction to CAD- Simple electronic projects - Assembly of complete 

electronic project- Electrical Power System Elements- Relays and contactors types - Control and 

power circuits - 3 phase motor direction reversal - Star- Delta starting of 3 phase Induction Moto 
References  Lecture Notes 

 Electrical Engineering: Principles and Applications (Allan R. Hambley). 

Laboratory Monostable circuit  

• astable circuit   

• power supply   

• Digit BCD Counter  

• start stop induction motor  

• reverse induction motor 
 

Code Course Title Pre-req Cr. 

Hrs. 
Ct. Hr. Assessment  

ELE 179 Electric Circuits 
Analysis 

BES 032 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Circuit Topologies and DC Analysis: Concepts, resistive network. Network laws and theorems: 
The Node-Voltage Method and Dependent Sources - The Mesh-Current Method and 
Dependent Sources - Thevenin and Norton Equivalents - Maximum Power Transfer - 
Superposition, Topology in Circuit Analysis - Inductance and capacitance. The Operational 
Amplifier circuits - Transient Response: RC circuits, RL circuits, RLC circuits. The Natural 
Response of RL and RC Circuits - Step Response of First Order RL and RC Circuits - Natural and 
Step Responses of RLC Circuits -Sinusoidal Steady-State Analysis - The Phasor - The Passive 
Circuit Elements – circuit theorems and Laws in the Frequency Domain - Sinusoidal Steady-
State Power Calculations Appliance Ratings. 

References  Nilsson, J. W., & Riedel, S. A., “Electric circuits”, 12th Edition, Pearson Education Limited, 

2020. 

Laboratory Verify laws and theorems in the course using experiments, project construction and 
simulation, the topics include: 
Series/parallel connection circuit for resistance, Capacitance Circuit, Inductance Circuit, RC & 
RL Circuit, LC Resonance Circuit 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 201 Electric 

Machinery 

ELE 

103 

2 Lec. Lab Tut Sum ST MT PE/OE Final 

1 2 0 3 10% 30% 20% 40% 

C
o

u
rs

e 
C

o
n

te
n

t 

Rotatingelectricalmachines,operating principles, main terminology, and industrial standards. 

Static conversion of electrical energy: three-  phase inverter and current control. DCmotor: 

principle of operation, main characteristics and construction, electrical drives with DC 

motor,sizingofrealapplicationexamples.Synchronousmotor(―brushless‖):principleofoperation,mai

ncharacteristicsandconstruction,electricaldriveswithsynchronousmotor.Asynchronousmotor:princ

iple 

ofoperation,maincharacteristicsandconstruction,electricaldriveswithasynchronousmotor.Stepper 

motors. 

References "Electric machines and drives", By G.R. Slemon, Addison Wesley, MA, 1992 

La
b

o
ra

to
ry

 

Polarity-test for single-phase Transformer 

Open-circuit test for single-phase Transformer 

Short-circuit test for single-phase Transformer 

Parallel-operation for single-phase Transformer 

Three-phase Transformer‘s connections 

Magnetization curve or Open circuit characteristic of DC Machine (plot of Ea vs. Ia). 

Armature Control of DC Machine Drives. 

Field Control of DC Machine Drives. 

Voltage Regulation and Speed Regulation of DC Machine. 

Starting a DC Motor with DC Manual Starter. 

Principles of Induction Motor 

Star Delta Starter of Induction Motor 

Speed Control of Induction Motor Drives 

Speed Regulation of Induction motor 

Parameters determinations 

Starting of Synchronous Machine 

Connection of Synchronous Machines in Parallel or with the Grid 

The effect of changes in field currents on Power-factor 

Speed Control of Synchronous Machines Drives 

Speed Control of Stepper motor Drives 
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Code Course Title Pre-req Cr. 

Hrs

. 

Ct. Hr. Assessment  

ELE 204 
Logic Circuits Design 

& Applications 
ELE 104 3 

Lec. Lab Tut Sum ST MT PE/OE Final 

2 2 0 4 20 20 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Number systems and data representation - Boolean algebra - simplification of Boolean functions - 

logic gates - combinational and sequential logic circuits. Registers, counters, and adders – Memory. 

Digital electronics. Performance of analogue and digital transducers; selecting a proper transducer 

for a given application. Digital transducers: optical encoders, ultrasonic sensors.  Data acquisition 

systems (A/D and D/A converters). Stepper motors: microprocessors: structure, programming, 

applications. 
References  Charles H. Roth Jr., Larry L Kinney, 2009, "Fundamentals of Logic Design", 6th Edition, 

Publisher: CL Engineering 

 Sajjan G. Shiva, 1998, "Introduction to logic design", M. Dekker, New York 

Laboratory  Project: At the end of the course the student must provide a project emphasizing the course content 

 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 211 Signals and Systems BES 111 
3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 0 2 4 30 30 - 40 

C
o
u
rs

e 
C

o
n
te

n
t Signals and systems: Continuous time and discrete-time signals - Exponential and sinusoidal 

signals - The unit Impulse and unit step functions - Basic system properties -Linear time invariant 

systems: Discrete-time LTI systems: The convolution sum - Continuous-time LTI systems - 

Properties of LTI systems - Causal LTI systems described by differential and difference equations 

- Filters described by differential equations and filters described by difference equations - The 

continuous-time Fourier Analysis – Discrete Fourier Transform -Energy and power spectral 

densities. 
References  B.P. Lathi, “Signal Processing and Linear Systems”, 2nd Edition, Oxford University, 2021. 

 Oppenheim, Alan V., Willsky, Alan S. with Nawab, S. Hamid, “Signals & Systems”, 2nd Edition, 

Pearson, 2014. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

212 

Analog Communication 

Systems 

ELE 

211 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Review on Fourier analysis, Canonical representation of Band-Pass signals, Band-pass systems, Phase 

and Group delay, Amplitude Modulation, DSB-SC modulation, Filtering of Sidebands, Vestigial 

Sideband Modulation, Single Sideband Modulation, Frequency Translation, Frequency-Division 

Multiplexing, Angle Modulation, Frequency Modulation, Phase-Locked Loop, Nonlinear Effects in FM 

systems, Superheterodyne receiver, Noise in DSB-SC receiver, Noise in SSB receiver, Noise in AM 

receiver, Noise in FM receiver, Pre-emphasis and De-emphasis in FM     

R
ef

er
e

n
ce

s 

 "Simon Haykin, ""Communication Systems"", Wiley, 4th edition 

 Lathi, ""Modern Digital and Analog Communication System"", Oxford University Press, 5th 

edition"  

L
ab

o
ra

to
ry

 

 Generation of AM signal         

 Generation of DSB-SC signal       

 Coherent detector receiver 

 Generation of SSB signal 

 Generation of narrowband and wideband FM signal 

 FM detection using frequency discrimination 

 FM detection using PPL          

 

 

 

 

 

 

 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

213 
Electronic Circuits I 

BES 131 or 
ELE 114 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

The course offers the specific materials pertain to analog electronics including review on PN junction 

physics, diode circuits analysis, bipolar-junction transistors (BJT), Metal Oxide Semiconductor Field 

Effect Transistors (MOSFET), and basic amplifier configurations. Design and analyze single stage and 

multistage amplifier circuits. Analyze the frequency response of small signal amplifiers. Analysis of the 

basic logic gates: the DTL, TTL, ECL, P-MOS, N-MOS and CMOS gates Circuit simulation. Circuit 

performance is predicted by means of both hand calculations and computer simulations. 

R
ef

er
e

n
ce

s  Sedra / Smith, Microelectronic Circuits, 8th Edition, Oxford University Press, 2019. 

 Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3rd Edition, Institute of Electrical and 

Electronics Engineers, 2010. 

L
ab

o
ra

to
ry

 

 PN Junction diode characteristics: Forward bias and Reverse bias. 

 Zener diode characteristics and voltage regulator. 

 Clipper, Clamping and doubler circuits. 

 Halfwave and Full wave Rectifiers with and without filter. 

 Design the transistor circuit as Switch. 

 Transistor CB, CC, CE characteristics (Input and Output). 

 Frequency response of Amplifiers. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

214 
Electronic Circuits II 

ELE 

213 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

This course will enable the students to learn about the use of transistors in analog circuits like BJT 

differential amplifiers, MOS differential amplifiers, multistage amplifier, DC and AC analysis of 

multistage amplifiers, current sources and sinks, current mirrors, voltage and current references, 

feedback amplifiers, and the frequency response of amplifier circuits.  Circuit performance is predicted 

by means of both hand calculations and computer simulations.     

  

R
ef

er
en

ce
s  Sedra / Smith, Microelectronic Circuits, 7th Edition, Oxford University Press, 2015.   

 Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3rd Edition, Institute of Electrical and 

Electronics Engineers, 2010. 

 James M. Fiore, Operational Amplifiers & Linear Integrated Circuits: Theory and Application / 3E, 

West Group, Version 3.2.1, 20 February 2020. 

L
ab

o
ra

to
ry

 

 Design and test operational amplifier application, Inverting amplifier, non-inverting, summer, 

voltage follower, integrator, and differentiator. 

 Plot the frequency response of two stage RC coupled amplifier and calculate the bandwidth and 

compare it with single stage amplifier. 

 Design and test using operational amplifiers for performance zero crossing detector, Schmitt trigger 

for different hysteresis values. 

 Design and test using operational amplifiers for performance of full wave precision rectifier.  

 Current Sources and Voltage Source. 

 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

216 
Electromagnetic Field 

BES 

113 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 0 2 4 30 30 - 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Review of vector analysis. Repetition of the electrostatic and magnetostatic fields, including the 

polarization field in dielectrics and the magnetization field in magnetizable media. Potential theory with 

applications in electrostatics, magnetostatics and stationary current distributions. Induction law and 

displacement current. Transformation of the electromagnetic field. Maxwells equations. Pointing 

theorem 

R
ef

er
en

ce
s 

 Engineering electromagnetics by William Hyat, McGraw-Hill Education; 8th edition 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

218 
Digital Signal Processing 

ELE 

211 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Introduces the fundamental theoretical concepts of digital signal processing. It covers quick review on 

discrete-time signals and systems, LTI systems, Z-Transform, digital filter design, filter realization, and 

frequency domain analysis using discrete and fast Fourier transforms. 

R
ef

er
en

ce
s  Fundamentals of digital signal processing, Lonnie C. Ludeman, Wiley 1986. 

 Digital Signal Processing: Principles, Algorithms and Applications, J. Proakis, D. Manolakis, 

Prentice-Hall, 2006 (4-th edition)        

   

L
ab

o
ra

to
ry

  Generation of common discrete-time signals using MATLAB. 

 Evaluation of impulse response and frequency response of LTI system with different ROC's. 

 Digital filter design using MATLAB . 

 Evaluation of DFT and FFT algorithms without using inherent MATLAB functions and compare 

algorithm complexity. 

 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

231 
Control Theory 

BES111 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 4 10 30 20 40 

C
o
u
rs

e 
C

o
n
te

n
t Transfer function - Block diagrams - Signal-flow graphs - State diagram. Mathematical modeling of 

physical systems - DC motors - linearization of nonlinear systems. State-variable analysis: Matrix 

representation of state equations, state-transition matrix - state-transition equation - relationship 

between state equations and transfer functions - characteristic equation Stability of linear control 

systems: methods of determining stability - Time-domain analysis of control systems - Transient and 

steady state response analysis - Root locus plots - Bode Diagrams - Polar plots and frequency 

response analysis 

R
ef

er
en

ce
s  Nise, N. S., “Control Systems Engineering”, 8th Edition, Wiley, 2019 

 Katsuhiko, Ogata, “Modern Control Engineering”, 5th Edition, Pearson, 2009. 

L
ab

o
ra

to
ry

 

MATLAB SIMULINK Programming LAB 1: 

 Differential Equation representation by SIMULINK 

 Time Response of Transfer Function to different inputs 

 State space representation in MATLAB 

 Root Locus Plots - Bode Plots 

 Frequency Response 
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Code Course Title Pre-

req 

Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 232 
Modern Control 

Systems 

ELE 

231 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t PID controller design and tuning (Ziegler and Nichols and other advanced techniques). Nyquist 

stability criterion.  State space modeling. Controllability and Observability. State feedback 

controller and observer design.  Application of state-space method to the analysis and synthesis 

of feedback control systems.  Pole Placement Using State Feedback. linear control systems with 

time delays – data control systems: PI – PID – Phase-Lead – Phase-Lag, Lead-Lag (Lag-Lead) – 

PID controller design using amplitude optimization methods. Case studies applied to Inverted 

Pendulum and Magnetic levitation using MATLAB. 
References  Dorf, Richard C., and Robert H. Bishop, ―Modern Control Systems‖, 13

th
 Edition, Pearson, 

2016. 

 Katsuhiko, Ogata. ―Modern Control Engineering‖ 5
th
 Edition, Pearson, 2009. 

L
ab

o
ra

to
ry

 

 Time response for transfer function including P, PI, PD and PID Controllers  

 Lag-Lead compensators and overall system time and frequency response 

 State space representation for different systems (Benchmark-inverted pendulum, ball-beam system) 

 State feedback controller and observer design and Pole Placement techniques applications using 

MATLAB 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

241 

Computer Architecture ELE 

142 

3 Lec. Lab Tut Sum SA MT PE/O

E 

Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t Basics of Computer Architecture, Computer arithmetic: Fixed-point arithmetic operations, Floating-

point Arithmetic Operations, multiplication techniques, Instruction Set Architecture: introduction to 

ISA, Instruction formats- Instruction types and addressing modes, instruction cycle, Assembly 

language programming, Single cycle Data path design, RISC and CISC architecture. 

R
ef

er
en

ce
s 

 Linda Null, “Essentials of Computer Organization and Architecture”, 5th Edition, Jones & Bartlett 

Learning, 2018. 

 David A. Patterson and John L. Hennessy, “Computer Organization and Design MIPS Edition: The 

Hardware/Software Interface”, 5th Edition, Morgan Kaufmann, 2013. 

 William Stallings, “Computer Organization and Architecture”, 11th Edition, Pearson, 2018M. 

Morris R. Mano, ―Computer System Architecture‖, 3rd edition, Prentice-Hall of India, 2003. 

L
ab

o
ra

to
ry

  Processor simulators 

 Design single cycle or multi-cycle data path processor using VHDL 

 Assembly Programming 

 
 

 

 

 

 

 



   
 
_________________________________________________________________________________ 

281 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

242 

Computer Organization ELE 

241 

3 Lec. Lab Tut Sum SA MT PE/O

E 

Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Performance analysis - Building single cycle Datapath processor - Pipelining: examples of some 

pipeline in modern processors, pipeline hazards (Structure, data, and control hazards) - Techniques to 

handle hazards, performance improvement with pipelines and effect of hazards on the performance.  - 

Superscalar and VLIW processors - Memory Hierarchy Design: A Top-Level View, Cache Memory, 

Main Memory. - Input/Output organization - Classification of models, Flynn‘s taxonomy of machine 

models (SISD, SIMD, MISD, MIMD). - Cache Coherency 

R
ef

er
en

ce
s 

 Linda Null, “Essentials of Computer Organization and Architecture”, 5th Edition, Jones & Bartlett 

Learning, 2018. 

 David A. Patterson and John L. Hennessy, “Computer Organization and Design MIPS Edition: The 

Hardware/Software Interface”, 5th Edition, Morgan Kaufmann, 2013. 

 William Stallings, “Computer Organization and Architecture”, 11th Edition, Pearson, 2018. 

 John L. Hennessy and David A. Patterson, “Computer Architecture: A Quantitative Approach” 5th 
Edition, Morgan Koffman, 2011 

L
ab

o
ra

to
ry

  Design processor Datapath and control 

 Design pipelined processor using VHDL 

 Pipelined processor simulator 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

243 

Algorithms Analysis and 

Design 

BES 114, 

ELE 144 

3 Lec. Lab Tut Sum SA MT PE/O

E 

Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Algorithms Design and analysis- examples - Techniques for designing efficient algorithms - analysis 

of complexity - Decrease and conquer - Divide-and Conquer paradigm - Greedy Algorithms - Branch-

and-bound - Dynamic Programming - Fundamentals of parallel algorithms - Scheduling Algorithms - 

Applications (approximate string matching, data compression, computational geometry) - NP-Hard 

and NP complete problems, Introduction to approximation algorithms. 

R
ef

er
en

ce
s 

 Douglas R. Stinson, “Techniques for Designing and Analyzing Algorithms”, Routledge, 2021, ISBN-
13:  978-0367228897 

 T. Cormen, C.E. Leiserson, R. Rivest, "Introduction to Algorithms" 3rd Edition, MIT Press, 2009 

 Anany Levitin, "Introduction to the Design and Analysis of Algorithms" 3rd Edition, Pearson, 2011 

 R. Sedgweck, K. Wayne, "Algorithms" 4th Edition, Addison-Wesley Professional, 2011 

L
ab

o
ra

to
ry

 Laboratory experiments will be set based on the course topics. It includes programming problems for 

practicing, designing, and comparing different algorithm design paradigms.  
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 244 Operating Systems ELE 

241 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 1 4 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Introduction to Operating Systems, Operating System Structure, Process: Operation, structure, and 

Management - CPU Scheduling: Context Switching, Algorithms - Process Synchronization: 

hardware, Semaphore – Deadlock - Memory Management: address binding, logical and physical 

address, swapping, Paging and Virtual Memory – Storage: files, file systems. – OS interfaces – 

LINUX, Android, IOS. 

R
ef

er
en

ce
s  Abraham Silberschatz Peter B. Galvin and Greg Gagne, “Operating System Concepts”,10th 

Edition, Wiley, 2018. 

 Andrew S. Tanenbaum and Herbert Bros, “Modern Operating Systems”, 4th Edition, Pearson, 

2016. 

L
ab

o
ra

to
ry

  Working with Linux, Shell script, System calls, Scheduling algorithms, Producer consumer 

problems, System Process, System Log 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

245 
Computer Applications 

ELE 

042 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 0 4 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Computer Programming with MATLAB : Introduction to MATLAB – MATLAB Desktop tools -Data 

Representation in MATLAB - M files - Control Statements – Loops -  Functions ( Rules for writing 

MATLAB functions, function arguments, MATLAB function and Debugging ) - Importing and 

exporting Data -  Getting Help - MATLAB and algebra : Vectors and Matrices (operations and 

functions ) - Solving Linear Equations – Polynomials - Differential Equations -  MATLAB Graphic: 

Two-Dimensional Plots -Three-dimensional plots - MATLAB GUI - MATLAB Simulink. 

R
ef

er
en

ce
s 

 Holly Moore, “MATLAB for Engineers”, 3rdEdition, Salt Lake Community College, 2011, ISBN-13: 

978-0-13-210325-1 

 Amos Gilate, “MATLAB: An Introduction with Applications”, 5thEdition, John Wiley &Sons, Ic., 2015. 

ISBN 978-1-118-62986-4 (paper) 

 “SIMULINK Dynamic System Simulation for MATLAB”, Version 4, COPYRIGHT 1990 - 1999 by The 

MathWorks, Inc. 

L
ab

o
ra

to
ry

 

Problem solving labs to apply explained topics in each lecture including: 

 Input to a Script File, Output Commands  

 The Save and Load Commands, Importing and Exporting Data 

 Relational and Logical Operators, Conditional Statements. 

 Loops: for-end loops, and while-end loops 

 User-Defined Functions and Function Files: Creating a Function File, Structure of a Function File. 

 Local And Global Variables. Saving A Function File. Using A User-Defined Function 

 Controlling the Simulation, Simulation Time, Solver Parameters, Solving Differential Equations. 

 Plotting in two dimension and three dimensions. 

 Modeling Equations in MATLAB Simulink. Simplification of Simulink Systems. The Function 

Block. Construction of Subsystems in Simulation. Link M file with Simulink file. Interface GUI with 

Simulink.  

* Project: At the end of the course, the student must provide a project emphasizing the course content. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

246 

Computer Network  3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t Network applications, hardware, software, reference models: OSI and TCP/IP reference model - Internet 

Control Message Protocol - Address Resolution Protocol - Describe switching concepts ( MAC learning 

, Frame switching, Frame flooding, MAC address table ) - The difference between the router, switch 

and the rest of the linking devices - Network Device Domains (Collision, Broadcast Domains) - IPv4 

Addressing - Subnetting - Variable length subnet mask - Route summarization  - Router components  - 

Router Configuration - Remote Access Telnet - Dynamic Host Configuration Protocol Operation - 

Configuring a Router as a DHCP Server - DHCP Relay Agent. 

R
ef

er
en

ce
s 

 A.S. Tanenbaum, “Computer Networks”, 6th Edition, Pearson Education, 2021. 

 James F. Kurose, Keith W. Ross, "Computer Networking a Top-Down Approach", Pearson, 
8thedition, 2021, ISBN-13: 978-0-13-285620-1 

 Peter L Dordal, "An Introduction to Computer Networks", 2020 available in: 
https://intronetworks.cs.luc.edu/current2/html/ 

 "CCNA-200-301-Official-Cert-Guide - volume 1 and 2", WENDELL ODOM, 2020, ISBN-10: 0-13-
579273-8, Published by: Cisco Press 

L
ab

o
ra

to
ry

 

 Network cables (How to prepare a UTP cable and testing a UTP cable using RJ45/RJ11 Cable 

Tester) 

 IP Addresses, Network Communications and Share Files between Two Computers Using LAN 

Cable 

 Viewing the Switch MAC Address Table 

 Identifying IPv4 Addresses 

 Configuring Basic Router Settings 

 Router configuration on real cisco devices 

 Designing and Implementing a Sub netted IPv4 Addressing Scheme 

 Design and Implement a VLSM Addressing Scheme 

 Configuring DHCP service on a generic server in Packet Tracer 

 Configure real Cisco router as DHCP server 

https://intronetworks.cs.luc.edu/current2/html/
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Code Course Title Pre-req Cr. 

Hrs

. 

Ct. Hr. Assessment  

ELE 254 AI and advanced 

algorithms 

ELE 144, BES 

111 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Introduction to decision theory, artificial intelligence, heuristic search, uncertain reasoning, 

classification, and machine learning. Acquisition and representation of clinical expertise in 

the computer. Example applications of using AI in medical diagnosis. 

R
ef

er
en

ce
s 

 Artificial Intelligence: A Modern Approach (3rdedition) by Stuart Russell and Peter Norvig, a.k.a 

AIMA(3e) 

 Introduction to Artificial Intelligence, Shinji Araya, KYORITSU SHUPPAN, ISBN4-320-12116-

3 (in Japanese) 

 New Artificial Intelligence (Fundamental), Takashi Maeda and Fumio Aoki, Ohmsha, ISBN4-

274-13179 (in Japanese) 

 New Artificial Intelligence (Advanced), Takashi Maeda and Fumio Aoki, Ohmsha, ISBN4-274-

13198-X (in Japanese) 

 Artificial Intelligence: a modern approach, S. Russell and P. Norvig, Prentice Hall, ISBN0-13-

080302-2 

L
ab

o
ra

to
ry

  Introduction to Python, Searching problem, CSPs Problem, Game Trees, Markov Decision 

process, Reinforcement learning, Probability model, Bayes‘ Net, Decision Diagrams, ML: 

Perceptron‘s  

 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 

255 

Anatomy and 

Physiology 
--- 2 2 0 0 2  30  30 -  40  

C
o
u

rs
e
 C

o
n

te
n

ts
 Application of statics to the musculoskeletal system: Systems in equilibrium, joints, muscle forces, joint 

reaction forces, indeterminate problems. Application of dynamics to study human motion: Linear and 

angular kinematics, linear and angular kinetics, impulse and momentum, work, and energy. Strength of 

materials: stress and strain, elastic and viscoelastic materials, linear and nonlinear constitutive equations. 

Material properties of biological tissues: bone, muscle, cartilage, tendons, and ligaments. Assessment of 

failure of bone under different loading conditions. Selected advanced topics: prosthetics design, total hip 

joint replacement. 

R
ef

er
en

ce
s 

Science of Yoga: Understand the Anatomy and Physiology to Perfect Your Practice 

Dorling Kindersley 

DK, Ann Swanson, 2019 

 

Anatomy & Physiology: The Unity of Form and Function 

McGraw-Hill Science/Engineering/Math 

Kenneth Saladin, 2003 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 256 

Introduction to 

Biomedical 

Engineering 

ELE 

142 
3 2 0 2 4  10  30 20 40  

C
o

u
rs

eC
o

n
te

n
ts

 

Analog signals, Digital signals, Analog to digital conversion, low power consuming circuits digital 

signal processing, biological instrumentation, and biomedical applications. 

References 

John Enderle, Joseph Bronzino, 2011, Introduction to Biomedical Engineering, 3rd Edition, Academic 

Press 

Street, Laurence J, 2011, Introduction to Biomedical Engineering Technology, Second EditionCRC 

Press 

 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 271 Electrical Power System I ELE 112 3 2 0 2 4 30 30 0 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 Representation of power systems, Generating stations, Parameters of transmission lines: series impedance, 

inductance and electrical capacitance, Electrical design of transmission lines, Models of transmission 

lines, Analysis of short, medium and long transmission lines, Performance of transmission lines, 

Mechanical design, Overhead transmission lines insulators, Corona, Distribution systems-general, DC 

distribution, AC distribution, underground cables. 

R
ef

er
en

ce
s • Stevenson, W. D., Elements of Power System Analysis, McGraw Hill, 1995. 

• Mehta, V. K. and Mehta, R., Principles of Power System, AMIE and Other Engineering Examinations. 

S. Chand Publishing, 2005.  

• Glover, J. D., Sarma, M. S., &Overbye, T., Power system analysis &design,Cengage Learning, 2012.  
 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 272 
Electrical Power 

 System II 
ELE 271 3 2 0 2 4 30 30 0 2 

C
o

u
rs

e 

C
o

n
te

n
ts

 Power factor improvement, Essential features of switchgear, Basic elements of switchgear, substations 

and circuit breakers, Voltage control in AC power systems, Transients and dynamics of over voltages in 

high-voltage systems, DC power transmission systems, Introduction to FACTS, Introduction to power 

system planning. 

R
ef

er
en

ce
s •  Stevenson, W.D., Elements of Power System Analysis, McGraw Hill, 1995 . 

• Mehta, V. K. and Mehta, R., Principles of Power System, AMIE and Other Engineering Examinations. 

S. Chand Publishing, 2005.  

• Glover, J. D.; Sarma, M. S., and Overbye, T., Power system analysis and design, SI version. Cengage 

Learning, 2012.  
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Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 273 Power Electronics I ELE 213 3 2 1 2 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 Introduction of power electronics devices- circuits, and applications- Power semiconductors: 

types, construction and performance of switching states of Power Diodes, Power Transistors 

and Thyristors- Characteristics, ratings, and types of power diodes, power transistors, and 

Thyristors- Protection of power semiconductors switches and their circuits against temperature 

rise, over current and over voltage - Uncontrolled and controlled rectifier: operation, 

performance analysis and Design - Design of output Voltage with LC Filter- Dual ,series and 

parallel controlled rectifier -Thyristors commutation- Firing and drive circuit. 

R
ef

er
en

ce
s • Bose, B.K., Power Electronics and AC Drives, Prentice Hall, 1986  

• Mohan, N., Undeland, T.M. and Robbines, W.P., Power Electronics: Converters,Applications 

and Design, John Wiley and Sons Inc., 1990  

• Rashid, M.H., Power Electronics, Circuits, Devices And Applications, Prentice Hall, 1995. 

Laboratory 

Characteristics of the switching devices (diode, thyristor, BJT, IGBT,) 

Single phase half wave uncontrolled and controlled rectifiers with different loads (resistive, 

inductive, battery,..) 

Single phase full wave uncontrolled and controlled rectifiers with different loads (resistive, 

inductive, battery ,..) 
 

 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 274 Power Electronics II ELE 273 3 2 1 2 5 10 30 20 40 

Course 

Contents 

DC–AC inverters: operation, performance analysis and design- harmonic Reductions- AC Voltage 

Controllers: operation, performance analysis and design- DC–DC converters (DC choppers): 

operation, performance analysis and design. Update of power electronic circuit and system. 

R
ef

er
en

ce
s •Bose, B.K., Power Electronics and AC Drives, Prentice Hall, 1986 

•Mohan, N., Undeland, T.M. and Robbines, W.P., Power Electronics: Converters,Applications and 

Design, John Wiley and Sons Inc., 1990 

•Rashid, M.H., Power Electronics, Circuits, Devices And Applications, Prentice Hall, 1995. 

Laboratory 

Single phase inverter with different loads (resistive, inductive) 

Three- phase square wave inverter (120°- 180°) with different loads (resistive, inductive) 

DC chopper (buck) 

Boost (DC chopper) 

Single phase AC voltage controller with different loads (resistive, inductive) 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

ELE 276 Electric 

Machines 
ELE 

179 
3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Magnetics, electromagnetic forces, generated voltage, and energy conversion - Motor action, and 
generator action - Transformer principles, construction, transformer action, ideal transformer, 
equivalent impedance of transformer, voltage regulation, per-unit impedance of transformer, 
transformer losses and efficiency. Transformer polarity and standard markings, transformer 
nameplates, autotransformers. Overview on Generation, Transmission and Distribution of 
Electrical Energy. Principles of DC machines, armature winding, developed torque. Principles of 
three phase induction motors - Synchronous Motors - Principles of DC machines. 

References  Charles I. Hubert, “Electric Machines Theory, Operating Applications, and Control”, 2nd Edition, 

Pearson 2020, ISBN-13:  978-0130612106. 

 Sen, P.C., “Principles of Electrical Machines and Power Electronics”,3rd edition, Wiley, 2013 

La
b

o
ra

to
ry

 

 Experiments on magnetics and electromagnetic forces and generated voltage 

 Transformer Polarity Experiment, Loading and Unloading Exp.     

 Voltage Regulation Exp.         

 Open-Circuit Test and Short-Circuit Test Exp.       

 Instrument Transformers          

 Armature Control of DC Machines         

 Field Control of DC Machines.         

 Measure voltage, current and frequency of I.M. at starting and running.    

 Measuring of synchronous speed, rotor speed, and slip of I.M.     

 Speed reversing of I.M.          

 I.M. Starting Methods         

 Speed Control of I.M.    
 

 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 277 Electrical Machine I ELE 112 3 2 1 2 5 10 30 20 40 

C
o

u
rs

e
 C

o
n

te
n

ts
 

Magnetics, Electromagnetic Forces, Generated Voltage, and Energy Conversion; Motor Action, and 

Generator Action. Single-Phase Transformer Principles, construction, Transformer Action, Ideal 

Transformer, Equivalent Impedance of Transformer, Voltage Regulation, Per-Unit Impedance of 

Transformer, Transformer Losses and Efficiency. and Determination of Transformer Parameters. 

Transformer Polarity and Standerd Terminal Markings, Transformer Nameplates, Autotransformers. 

References • Say, M.G., Theory and Performance of ac Machines- Third Edition, Pitman.  

L
a

b
o

ra
to

ry
 

• Some Experiments Belongs to Magnetcs and Electromagnetc Forces and generated Voltage 

• Transformer Polarity Experiment 

• Transformer Loading and Unloading Exp. 

• Voltage Regulation Exp. 

• Open-Circuit Test and Short-Circuit Test Exp. 

• Parallel Operation of Transformers 

• Three-Phase connections of Single Phase Transformers 

• Three-Phase Transformers 
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Code Course Name Pre-req. Cr. Hrs. 

Ct. Hr. Assessment  

Le

c 

La

b 
Tut Sum SA MT PE/OE Final 

ELE 

278 
Electrical Machine II 

ELE 

277 
3 2 1 2 5 10 30 20 40 

C
o

u
rs

e
 C

o
n

te
n

ts
 

Principles of Three-Phase Induction Motors, Introduction, I.M. Action, Reversal of Rotation, Construction, 

Synchronous Speed, Slip and its effect on Rotor frequency, and Voltage, Equivalent Circuit of an I.M., Air Gap power, 

Mechanical Power and Developed Torque, Torque-Speed Characteristics, Losses, Efficiency and Power Factor, 

Classification, Equivalent Circuits of I.M., Performance, Applications, and Operations of Induction Machines, 

Squirrel-cage I.M. NEMA design, NEMA Tables, Wound-Rotor I.M., Motor Nameplate Data, per-Unit values of I.M. 

Parameters, Determination of I.M. Parameters, Induction Generators, I.G., I.M. Starting. Synchronous Motors, S.M., 

Introduction, construction, Types; (Cylindrical and Sailent Poles); Starting of S.M., Shaft Load, Power Angle and 

Developed Torque, Counter-EMF and Armature Reaction Voltage, Equivalent Circuit and Phasor Diagram of S.M., 

Power Equation (Magnet Power), V-Curves, S.M. losses and Efficiency, Sailent-Pole S.M., pull-In Torque, Speed 

Control of S.M. Synchronous Generators (Alternators), Introduction, Motor to Generator Transition, S.G. Power 

Equation, paralleling of S.G., Motoring of Alternators, Safe Shutdown of AC Generators in Parallel with other 

Machines, Accidental Loss of Field Excitation, Per-Unit Values of S.M. Parameters, Voltage-Regulations, 

Determination of S.M. Parameters, Losses and Efficiency, and Some Applications. 

R
ef

er
en

ce
s 

•Say, M.G., Theory and Performance of ac Machines- Third Edition, Pitman.  

•Sen, P.C., Introduction to Electrical Machines and Power Electronics - First edition, Pitman  

•Lecture Notes  

•Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electric Machinery - Fifth edition, McGraw Hill Co  

•Charles I. Hubert , Electric machines Theory, Operation, Applications, Adjustment, and Control-Second 

Edition,2002  

L
a
b

o
ra

to
ry

 

•Some Exps. To measue Voltage, Current and frequency of Wound Rotor I.M. at starting and Running. 

•Measuring of Synchronous Speed,Rotor Speed, and Slip of I.M. 

•Speed reversing of I.M. 

•Determination of I.M. Parameters (DC-Test, Blocked Rotor Test, and No-Load Test). 

•I.M. Starting Methods 

•Speed Control of I.M. 

•Starting of S.M. 

•Reversing the Rotation of S.M. 

•Determination of S.G. Parameters (DC-Test, Open-Circuit Test, Short-Circuit Test). 
 

Code Course Title Pre-req Cr. 

Hrs

. 

Ct. Hr. Assessment  

ELE 301 Power Electronics ELE 234 3 
Lec. Lab Tut Sum ST MT PE/OE Final 

2 2 0 4 15% 20% 15% 50% 

C
o

u
rs

e 
C

o
n

te
n

t 

Power semiconductor devices, diodes, thyristors, MOSFETS, and other insulated gate devices such as 

the IGBT, MCT and the FCT. Static and switching characteristics, gate drive and protection 

techniques. Drive circuit design and protection techniques. Power converter circuits Applications of 

AC-DC, DC-DC, and DC-AC power converter circuits. Analyses of input and output waveforms of 

these circuits, harmonic performance. A basic understanding of devices, circuit principles and 

implications in input/output waveform quality. Application considerations for remote and un-

interruptible power supplies, and for computer systems, telecommunications, automobiles, traction and 

other industrial processes; Utility interaction, harmonic distortion. 
References  Adel S. Sedra and Kenneth C. Smith, ―Microelectronic Circuits‖, by Oxford University press. 

L
ab

o
ra

to
ry

  Characteristic of silicon-controlled rectifier 

 Triggering of IGBT, MOSFET & Power Transistor 

 Experimental study Bridge inverter using IGBT 

 Experimental study Series Inverter using MOSFET 

Used in Program Mechatronics Engineering Program Semester 7 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 311 Digital 

Communication 

Systems 

ELE 

212 3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t Review Sampling Theory, Pulse Amplitude Modulation, Time-Division Multiplexing, Pulse-Position 

Modulation, Quantization Process, Pulse-Code Modulation, Noise Considerations in PCM systems, 

Delta Modulation, Differential Pulse-Code Modulation. Matched filter, Error Rate due to Noise, 

Intersymbol interference, Nyquest's Criterion for Distortionless Baseband Binary transmission, 

Correlative-Level coding, Baseband M-ary PAM transmission, Taped-Delay line Equalization, Eye 

Pattern, Passband transmission model, Gram-Schmidt Orthogonaliztion procedure, Gemotric 

interpretation of Signals, Response of Bank of Correlators to Noisy Input. 

References 
 Simon Haykin, Communication Systems, Wiley, 4th edition 

 Lathi, Modern Digital and Analog Communication System, Oxford University Press, 5th edition 

L
ab

o
ra

to
ry

 

 Sampling of band-limited signal 

 Pulse Amplitude Modulation 

 Pulse Position Modulation 

 Time-Division multiplexing 

 Pulse Code Modulation 

 Delta Modulation       

 Intersymbol Interference and Eye Pattern 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 312 

Wireless 

Communication 

Systems 

ELE 

311 3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o
u
rs

e 
C

o
n
te

n
t 

Coherent Detection of Signals in Noise, Probability of Error, Correlation receiver, Detection of 

signals with unknown phase, Coherent Binary PSK, Coherent Binary FSK, Coherent  QPSK, 

Coherent Minimum Shift Keying, Noncoherent Orthogonal Modulation, Noncoherent FSK, 

Differential PSK, Comparison of Binary and Quaternary Modulation Schemes, M-ary Modulation 

Techniques, Power Spectrum Density and Bandwidth Efficiency, Synchronization in Digital 

receivers, Time Varying Channel Models, characteristics of Time varying Channel, Signal 

transmission through frequency non-selective slow fading channel, Signal transmission through 

frequency selective slow fading channel, signal transmission through fast fading channel, Diversity 

transmission in wireless communication. 

References 
 Simon Haykin, Communication Systems, Wiley, 4th edition 

 Lathi, Modern Digital and Analog Communication System, Oxford University Press, 5th edition 

L
ab

o
ra

to
ry

 

 Binay PSK modulation. 

 Binary FSK modulation. 

 Binary ASK modulation. 

 QPSK modulation.         

 Differential PSK modulation. 

 Non-coherent FSK modulation. 

 Carrier and symbols synchronization in digital receiver. 

 Simulation of Fading Channel. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 313 
Information Theory 

BES 

211 
2 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 1 4 10 30 20 40 

Course 

Content 

Uncertainty, Information, and Entropy. Source coding theory. Data Compaction. Discrete memoryless 

channels. Mutual information. Channel capacity. Channel Coding theory. Implications of the 

information capacity theory. Rate distortion theory. Linear block Codes. 

References 
 Simon Haykin, Communication Systems, Wiley, 4th edition 

 Shu Lin, Daniel Castello, Error Control Coding, Pearson, 2nd 

Laboratory 

 Simulation of Huffman source encoder and decoder. 

 Simulation of Limpel-Ziv source encoder and decoder. 

 Simulation of BPSK system with repetition code. 

 Simulation of BPSK system with Hamming block code. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 314 Digital Signal 

Processing I 

ELE 

211 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

Course 

Content 

Introduces the fundamental theoretical concepts of digital signal processing. It covers quick review on 

discrete-time signals and systems, LTI systems, Z-Transform, digital filter design, filter realization, and 

frequency domain analysis using discrete and fast Fourier transforms. 

References 

 Fundamentals of digital signal processing, Lonnie C. Ludeman, Wiley 1986. 

 Digital Signal Processing: Principles, Algorithms and Applications, J. Proakis, D. Manolakis, 

Prentice-Hall, 2006 (4-th edition)   

L
ab

o
ra

to
ry

  Generation of common discrete-time signals using MATLAB. 

 Evaluation of impulse response and frequency response of LTI system with different ROC's. 

 Digital filter design using MATLAB . 

 Evaluation of DFT and FFT algorithms without using inherent MATLAB functions and compare 

algorithm complexity. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 315 
Transmission Lines 

ELE 

216 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Understanding of RF microwaves transmission line theory. Uniform Plane Wave propagated in several 

medias and power consideration.  Reflection of uniform plane waves at normal incident and standing 

wave ratio phenomena. Infinite and terminated transmission line. Phase and group velocity. Impedance 

matching. Graphical Methods (Smith Chart). Microstrip line and Waveguides. 

R
ef

er
en

ce
s  Engineering Electromagnetics, William Hayt, 6th edition.  

 Elements of Power System Analysis, Fourth Edition, William D. Stevenson, Jr., McGraw-Hill Book 

Company, 1982, Chapter 5. 

L
ab

o
ra

to
ry

  Steady-state performance characteristics of power transmission lines. 

 Open, short, and matched loaded transmission line.  

 Measurements under Transient Conditions (Characteristic Impedance & Velocity of Propagation. 

 Microstrip line transmission line. 

 Matching circuits. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

316 

Antenna Theory and 

Wave Propagation I 

ELE 

315 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Theory of radiation, fundamental antenna parameters and concepts. Influence of earth on antenna radiation 

pattern and impedance. Radiation from several types of wire antennas like dipoles and loop antennas. 

Antenna matching from lumped elements and baluns. Antenna arrays and the general array formula. 

References 
 Antenna Theory, Wiley, 3th edition, C. Balanis 

 Antenna Theory and Design, Wiley,2nd Edition, Warren L. Stutzman, Gary A. Thiele. 

L
ab

o
ra

to
ry

 

 Radiation Pattern of a λ/2 Dipole at 1 GHz. 

 Half Wave Folded Dipole Antennas and Impedance Balun Transformation. 

 Loop Antennas. 

 Circular Polarization and Helical Antennas. 

 Vertical dipole mounted on Metallic Printed Strip Disk.   

 Antenna polarization. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

317 
Electronic Circuit Design 

ELE 

214 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

This course cover power amplifiers (Class A, Class B, Class A-B and C amplifiers), Passive filters (low-pass, high-

pass, band-pass and band-reject). Passive filters frequency response characteristics. Active filters, Design and analyze 

higher order active filters. active filters frequency response characteristics. Oscillators, Different oscillator circuits RC 

and LC- phase shift, Wien‘s bridge, Hartley, Colpitts, and crystal oscillator. Relaxation oscillator. VCO. Phase locked 

loop. switched-capacitor circuits. Circuit performance is predicted by means of both hand calculations and computer 

simulations. 

R
ef

er
en

ce
s  Sedra / Smith, Microelectronic Circuits, 7th Edition, Oxford University Press, 2015.    

 Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3rd Edition, Institute of Electrical and Electronics 

Engineers, 2010. 

 Peter D. Hiscocks, Analog Circuit Design, 2nd  Edition, Department of Electrical and Computer Engineering 

Ryerson University, 2010. 

L
ab

o
ra

to
ry

  Design and test the class A, B, class B complementary symmetry power amplifiers. 

 Design active filters: LPF, HPF, BPF and BRF. 

 Plot the frequency response curve of Hartley and Colpitts Oscillator. 

 Plot the frequency response curve of phase shift and Wein bridge Oscillator.  

 Design passive filters: LPF, HPF, BPF and BRF. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

331 

Machine Learning ELE 243, 
BES 211 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Supervised learning (generative/discriminative learning, parametric/ nonparametric learning, neural 

networks, and support vector machines)-Unsupervised learning (clustering, dimensionality reduction, 

kernel methods)- Learning theory (bias/variance tradeoffs - Reinforcement learning and adaptive control. 

R
ef

er
en

ce
s  Ethem Alpaydin, “Introduction to Machine Learning”, 2nd edition, MIT Press, 2009, ISBN-13: 978-

0262012430 

 Theobald, Oliver, “Machine learning for absolute beginners”. 3rd Edition,  Scatterplot Press, 2020, 

ISBN-13:  978-1520951409. 

L
ab

o
ra

to
ry

 

 Linear and Logistic Regression. 

 Build and evaluate machine learning models for classification and regression. 

 Multi-class Classification and Neural Networks. 

 Perform automatic hyperparameter tuning and feature selection to optimize model performance. 

 K-Means Clustering and PCA. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment 

ELE 

332 

Innovation Management 

and Entrepreneurship 

 2 Lec. Lab Tut Sum SA MT PE/OE Final 

2 0 0 2 30 30 - 40 

C
o
u
rs

e 
C

o
n
te

n
t 

What is Innovation, Technological Innovation and Innovation Management? Invention, Creativity and 

Innovation: What is the difference? Why innovation is necessary? What causes innovation to fail? 

Sources and types of innovation; Diffusion of innovation S-curves and the best timing to introduce new 

products / service. Introduction to Design Thinking Mindsets, and characteristics of good solutions 

Problem selection and team creation Empathize Stage of Design Thinking Define Stage of Design 

Thinking Ideation Stage of Design Thinking Prototyping Stage of Design Thinking Validation and 

Testing Stage of Design Thinking and What is Next Steps? Entrepreneurship mindset and characteristic 

of successful entrepreneur Difference between startup, Small Business. Business Model Canvas 

Business Model Innovation. Pitching 

R
ef

er
en

ce
s 

 Alexander Osterwalder, Yves Pigneur, ―Business model generation: A handbook for visionaries, 

game changers, and challengers‖, 1st edition, 2010, ISBN-13:  978-0470876411 

 Eric Ries, ―The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create 

Radically Successful Businesses‖, 1st edition, 2011, ISBN-13:  978-0307887894 

 https://designthinking.ideo.com/ 

 

 

 

 

 

 

 

 

 

https://designthinking.ideo.com/
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

333 

Digital Control ELE 211, 

ELE 232 
3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 1 4 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Introduction to digital control, Discrete time systems, Modeling of digital controls systems, Stability of 

digital control systems, Digital control systems design, State space representation of digital control 

systems, Properties of discrete state-space models, State feedback digital control, Proportional, derivative, 

and integral control, Introduction to optimal digital control, Practical issues. 
References  M. Sami Fadali, Antonio Visioli, “Digital Control Engineering: Analysis and Design”, 3rdEdition, 

Academic Press,2019, ISBN-13:  978-0128144336 

L
ab

o
ra

to
ry

 

Using MATLAB Program: 

 Explores the process of digital control representation in MATLAB, followed by a review of Z-

transforms. 

 Demonstrates state-space representations and the construction of transfer functions and their 

corresponding discrete equivalents 

 Explores steady-state and transient response analysis using root locus, as well as frequency response 

plots and digital controller design using bode plots 

 Employs test cases and real-life examples to provide students with hands-on experience suitable for 

the industry 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

335 

Industrial Automation 

 Systems 

ELE 

232 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Automation versus mechanization - Programmable controller at the heart of the automated system - Study 

of different software package used in industrial field - Ladder diagram programming language: (bit logic, 

counter, timer, special functions, analog input and analog output), Sequential Function Charts (sequential 

functions, alternative processes and exclusive processes,) - Functional blocks diagram (PLC software and 

common applications) - Statement list - Structured Text- Supervisory control and data acquisition- 

Distributed Control Systems (DCS) and SCADA Applications 

R
ef

er
en

ce
s  Hugh Jack, “Automating Manufacturing Systems with PLCs”,7th Edition, Lulu.com, 2009. 

 W. Bolton, 'Programmable Logic Controllers', 6th Edition, Newnes, 2015. 

 Dag H. Hanssen,” Programmable logic controllers a Practical approach to IEC 61131-3 Using CoDeSys”, 

Wiley, 2015. 

L
ab

o
ra

to
ry

 

 Classical Control Lab 

 PLC Bit Logic lab. 

 Timer and Counter lab 

 Function Block Diagram (FBD) 

 HMI/SCADA lab. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

341 

Microprocessor Based 

Systems 

ELE 

242 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 2 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Microprocessor-based digital system basic architecture.; Microprocessor basic architecture. Intel 8x86 

Programming Model.; 80x86 family as a particular case.; Internal registers and 80x86 architecture.; 

Memory access and organization.; Addressing modes. Directives and operators of the 80x86 assembler.; 

Assembly program structure. Assembly Instructions: data transfer, arithmetic and logic operations, control, 

interruptions, etc.; PC Memory Map.; Interruptions: mechanism and interruption vectors.; Input/output 

programming techniques (I/O). (Pulling, Interruptions, DMA); Management and programming of 80x86 

interruptions: the 8259A programmable controller.; PC hardware resources programming (Keyboard, 

Timer, Real-Time Clock (RTC)). 

R
ef

er
en

ce
s  Giuliano Donzellini, Andrea Mattia Garavagno, Luca Oneto, ―Introduction to Microprocessor-Based 

Systems Design‖, Springer, 2021, ISBN-13:  978-3030873431. 

 Barry B. Brey- ―The Intel microprocessors 8086, 8088, 80186, 80188, 80286, 80386, 80486, The 

Architecture, Programming, and Interfacing‖, 8
th
 Edition-Prentice Hall,2008. 

L
ab

o
ra

to
ry

 

 Addressing modes 

 Arithmetic operations 

 Logic Operations 

 Memory and data transfer 

 Interrupts 

 IO mapping    

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 342 Embedded 

Systems 

ELE 141  3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 0 4 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Introduction to Embedded systems, Basic Hardware foundations, - architecture of computer-controlled 

real time control system - Real time interfacing - IO types, Delays, Driving DC loads, Driving AC 

loads, adding structure to your code, meeting real time constraints, Creating an Embedded OS, Multi-

State systems and function sequences, Using Serial interfaces (RS-232, I2C and SPI), ADC and DAC 

interfaces (PWM), Multi-Processor Arch., Different Case studies 
References  M.J. Pont, “Patterns for Time-Triggered Embedded Systems: Building Reliable Applications with 

the 8051 Family of Microcontrollers”,Addison-Wesley, 2001, ISBN 0201331381. 

 Daniele Lacamera, “Embedded Systems Architecture: Explore architectural concepts, pragmatic 

design patterns, and best practices to produce robust systems”, Packt Publishing, 2018. 

 Xiaocong Fan, “Real-Time Embedded Systems: Design Principles and Engineering Practices”, 

Newnes, 2015. 

L
ab

o
ra

to
ry

 

 Reading Keypad 

 7-Segment display 

 Real Time clock 

 Serial Interface 

 ADC and DAC interfaces 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

343 

Database Systems ELE 

144 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t Fundamental database concepts - data structures and operations - data modeling (ER - Relational) - 

database system architecture - Functional dependencies and normal forms. - implementation techniques of 

database management systems (index structures, concurrency control, recovery, and query processing) - 

data definition and data manipulation languages - query languages including Algebra and SQL - 

management of semi structured and complex data - security and integrity; concurrency control, distributed 

and NoSQL databases.  

 

R
ef

er
en

ce
s 

 Hector Garcia, J. Ullman, and J. Widom, "Database Systems: The Complete Book",2nd edition, Pearson 
Prentice Hall, 2009, ISBN 978-0131873254. 

 R. Elmasri, S.B. Navathe, "Fundamentals of Database Systems",7th Edition, Pearson, 2015, ISBN: 978-
0133970777 

 T. Connolly, C. Begg, "Database Systems: A Practical Approach to Design, Implementation, and 
Management”, 6th Edition, Pearson 2014 

L
ab

o
ra

to
ry

 Project based laboratory, to design a database project, the lab work includes: 

 ER Modelling 

 Schema Designing, creating Tables 

 Writing SQL Queries 

Creating Reports 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 347 

Microcontroller 

 Embedded 

Systems 

ELE 141 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 0 4 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Introduction to Embedded systems, Basic Hardware foundations, - architecture of computer-controlled 

real time control system  - Data Acquisition Systems (DAS) - examples of DAS cards and digital 

signal processing chips (DSP)- Real time interfacing - IO types, Delays, Driving DC loads, Driving 

AC loads, Adding structure to your code , Meeting real time constraints, Creating an Embedded OS, 

Multi-State systems and function sequences, Using Serial interfaces(RS-232,I2C and SPI), ADC and 

DAC interfaces (PWM), Multi-Processor Arch., Different Case studies . 
References  M.J. Pont, ―Patterns for Time-Triggered Embedded Systems: Building Reliable Applications with 

the 8051 Family of Microcontrollers‖, ISBN 0201331381, Addison-Wesley, 2001 

Laboratory  • Reading K4eypad, 7-Segment display, Real Time clock, Serial Interface, ADC and DAC 

interfaces 
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Code Course Title 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 350 Biomechanics 
BES 

022 
3 2 2 1 5  10  30 20  40  

C
o

u
rs

e 
C

o
n

te
n

ts
 Application of statics to the musculoskeletal system: Systems in equilibrium, joints, muscle forces, 

joint reaction forces, indeterminate problems. Application of dynamics to study human motion: Linear 

and angular kinematics, linear and angular kinetics, impulse and momentum, work, and energy. 

Strength of materials: stress and strain, elastic and viscoelastic materials, linear and nonlinear 

constitutive equations. Material properties of biological tissues: bone, muscle, cartilage, tendons, and 

ligaments. Assessment of failure of bone under different loading conditions. Selected advanced topics: 

prosthetics design, total hip joint replacement. 

References Susan Jean Hall, 8th edition, 2019, Basic biomechanics, McGraw-Hill Education 

Laboratory 

Anthropometry and Body Segment Parameters: 

Motion Capture and Analysis: 

Force and Torque Measurements: 

Muscle Activity and Electromyography (EMG): 

Ergonomic Assessment and Design: 

Gait Analysis and Rehabilitation: 

Computational Modeling in Biomechanics: 

 

Code Course Title 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 351 Hospital 
Instrumentation 

ELE 
241 

3 2 0 1 4 
 10  30 20 40  

C
o
u

rs
e
 

C
o

n
te

n
ts

 

Hospital design basics, Hospital Planning, Hospital departments, Hospital department equipment lists, 

Medical instrumentation pre installation requirements, critical technical specs of medical equipment  

References John G. Webster ―Medical Instrumentation Application and Design‖, 4th Edition, 2009 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 352 

Rehabilitation 

Engineering 

and Assistive 

Technology 

BES 

022 
3 2 2 1 5  10  30 20  40  

C
o

u
rs

e
  

C
o

n
te

n
ts

 

Seminar in musculoskeletal rehabilitation: gait analysis, kinetic and kinematic measurement 

systems. Design of orthotic and prosthetic devices, design of robotic rehabilitation devices, 

functional electrical stimulation (FES), BCI for rehabilitation, evaluation of rehabilitation and 

orthotic devices, neural engineering. Current research will be reviewed and discussed. 

References Andrew Y. J. Szeto, ―Assistive Technology and Rehabilitation Engineering‖, 2014 

Laboratory 

Assistive Device Evaluation and Assessment: 

Wheelchair and Seating Simulation: 

Assistive Technology Prototyping: 

Accessible Software and Web Design: 

Sensory Aids and Assistive Devices: 

Rehabilitation Engineering Design Project 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 353 Biomedical Modeling 

and Simulation 

ELE 211, 

BES 112 

3 Le

c. 

Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Introduction to Modeling – Definitions – Types of Models – Purposes of Models – Modeling 

Methodology – Mathematical Modeling – Parameter Estimation – Basic Model Forms 

Basic Simulation Approaches - Handling Stepped and Event-based Time in Simulations 

Discrete versus Continuous Modelling - Sources and Propagation of Error - Models of Population 

Dynamics – Compartmental Modeling – Model from the Human Physiology – Models of Human 

Movement –Application of Modeling and Simulation in Biomedical Fields. 

R
ef

er
en

ce
s 

 Kojic, Milos &Filipovic, Nenad&Stojanovic, Boban & Kojic, Nikola. (2009). Computer 

Modeling in Bioengineering: Theoretical Background, Examples and Software. Computer 

Modeling in Bioengineering: Theoretical Background, Examples and Software. 1-446. 

10.1002/9780470751763. 

 Jensen, Christopher. (2009). Biological Modeling and Simulation: A Survey of Practical 

Models, Algorithms, and Numerical Methods. Computational Molecular Biology . By Russell 

Schwartz . Cambridge (Massachusetts) : MIT Press . $45.00. xii + 389 p.; ill.; index. 978‐0‐262‐

19584‐3 . 2008 .. The Quarterly Review of Biology. 84. 284-284. 10.1086/644661. 

 Hill, Raymond. (2007). Discrete-Event Simulation: A First Course. Journal of Simulation. 1. 

10.1057/palgrave.jos.4250012. 

Laboratory - Introduction to Matlap and Simulink , RNG algorithms, Statstical model ―data analysis‖ 

- DTMC/CTMC, Queueing Theory model, Montecarlo simulation, Output Analysis 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 354 
Cardiovascular 

Biomechanics 

BES 

022 
3 2 2 1 5  10  30 20  40  

Course 

Contents 

Review of relevant theories in Fluid Mechanics, followed by anatomy and physiology of the 

cardiovascular system, including blood rheology and vessel tissue mechanics. Cardiovascular 

anatomy using state-of-the-art Virtual Reality equipment. Modelling, analytical and experimental 

methods applied to several parts of the cardiovascular system. Application of modelling 

techniques to investigate correlations with disease. 

References 
Peter R. Hoskins, Patricia V. Lawford, Barry J. Doyle , ―Cardiovascular Biomechanics‖, 

Springer International Publishing, 2017 

Laboratory 

Cardiovascular Anatomy and Physiology: 

Hemodynamic Measurements: 

Cardiovascular Imaging Techniques: 

Cardiovascular Stress Testing: 

Cardiovascular Tissue Mechanics: 

Computational Modeling of Cardiovascular Biomechanics: 

Cardiovascular Device Design and Evaluation 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 355 Medical Imaging I  3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Computed Imaging: CT, PET, and SPECT – Magnetic Resonance Imaging. Radiation and Matter – 

Absorption of Radiation in Ultraviolet and Visible Regions: Sources and Detectors – Visual Colorimeters – 

Filter Photometers – Spectrophotometers – Spectrophotometry– Absorption of Radiation in Infrared Region: 

Sources and Detectors – Infrared Spectrophotometers – Molecular Luminescence – Fluorescence and 

Phosphorescence – Spectrofluorometry – Spectropolarimetry – Flame Photometery - Atomic Absorption - 

Chromatography (HPLC & GC) – Water Purification - Balances – Centrifuges - Electrophorosis - Molecular 

Biology Technique - Scattering of Radiation – Laser: Sources, and Applications in Chemistry and 

Spectroscopy - Chromatography - Automation - Performance Evaluation - Calibration of Analytical 

Instrumentation - Analytical Laboratory Skills - Practical Training in Clinical Sites. 

R
ef

er
en

ce
s 

- Jerry L. Prince, Jonathan, Medical Imaging Signals and Systems 

- Bushberg, J. T., The essential physics of medical imaging, 2nd edition 2002, Philadelphia: Lippincott 

Williams and Wilkins. 

- Cho, Z-H., J. Jones, and M. Singh. Foundations of Medical Imaging. 

- Cherry, S. R., Sorensen, J. A. and Phelps, M. E., Physics in nuclear medicine, 3rd edition 2003, 

Philadelphia, PA: Saunders. 

Laboratory - Introduction to Matlab 

- Image filtration and noise analysis 

- CT image reconstruction  

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

356 

Medical Imaging II ELE 

355 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 
C

o
n
te

n
t 

Computed Imaging: CT, PET, and SPECT – Magnetic Resonance Imaging. Radiation and Matter – Absorption of 

Radiation in Ultraviolet and Visible Regions: Sources and Detectors – Visual Colorimeters – Filter Photometers – 

Spectrophotometers – Spectrophotometry– Absorption of Radiation in Infrared Region: Sources and Detectors – 

Infrared Spectrophotometers – Molecular Luminescence – Fluorescence and Phosphorescence – 

Spectrofluorometry – Spectropolarimetry – Flame Photometery - Atomic Absorption - Chromatography (HPLC & 

GC) – Water Purification - Balances – Centrifuges - Electrophorosis - Molecular Biology Technique - Scattering 

of Radiation – Laser: Sources, and Applications in Chemistry and Spectroscopy - Chromatography - Automation - 

Performance Evaluation - Calibration of Analytical Instrumentation - Analytical Laboratory Skills - Practical 

Training in Clinical Sites. 

R
ef

er
en

ce
s 

- Jerry L. Prince, Jonathan, Medical Imaging Signals and Systems 

- Bushberg, J. T., The essential physics of medical imaging, 2nd edition 2002, Philadelphia: 

Lippincott Williams and Wilkins. 

- Cho, Z-H., J. Jones, and M. Singh. Foundations of Medical Imaging. 

- Cherry, S. R., Sorensen, J. A. and Phelps, M. E., Physics in nuclear medicine, 3rd edition 2003, 

Philadelphia, PA: Saunders. 

L
ab

o
ra

to
ry

 - Ultrasound image reconstruction from RF data to image, 

- Signal Analysis  

- Image Analysis 

- Doppler ultrasound spectrogram reconstruction  

- Hospital visit 
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Code Course Title Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 357 Bioinformatics 
ELE 211, 

ELE 254 3 2 2 1 5  10  30 20 40  

C
o

u
rs

e 

C
o

n
te

n
ts

 

Biology background – types of cells (animal / plant) – DNA- RNA-Proteins – genomes – proteome  – web base & 

biology database – Exons, Introns, and Genes -  sequence alignment – Similarity – Homology - Paralogs – 

Orthologs - proteins function prediction – proteins structure prediction – PPI prediction - Genes and Proteins 

application and algorithms 

References 
SupratimChoudhuri, Michael Kotewicz, Bioinformatics for beginners : genes, genomes, molecular 

evolution, databases and analytical tools, Elsevier/AP, Academic Press, 2014 

Laboratory 

Amino Acid prediction , Sequence Alignment, Phylogenetic Analysis: , Gene Prediction and , 

Annotation, Protein Structure Prediction: , Omics Data Analysis:, Database Searching and Retrieval: , 

Programming and Scripting 
 

Code Course Title 
Pre-

req. 
CH 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 358 
Introduction to 

Information Theory 

BES 

114 3 2 2 1 5  10  30 20  40  

C
o
u

rs
e
 

C
o
n

te
n

ts
 Entropy – Conditional Entropy – Relative Entropy – Common Information – Jensen Sequences for Inequalities – 

Logarithmic Sum for Inequalities – Data Processing – Fano Rule for Inequalities – Data Storage – Constant Rate 

Encoding – Linear Encoding – Kraft Rule for Inequalities – Variable Rate Data Compression Hufmann Coding - 

General Rules for Information Theory – Encoding by Shanon Noiseless Theory – Modeling Information Sources – 

Markov Models –  Loss of Memory – Modeling Information Channels – Constructing a Code for Limited Sources. 

References 

Jr. Johnson, Greg A. Harris, D.C. Hankerson ,Introduction to Information Theory and Data 

Compression, 

2nd edition, 2003 

Laboratory 
Entropy Estimation and Source Coding, Channel Capacity and Error Correction, Markov Chain 

Modeling and Memory Loss, Information Source Modeling and Common Information. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment 

ELE 359 Image Processing for 
Biomedical  

ELE 245 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Introduction-digital image representation-mathematical tools for image processing-image 

enhancement-image processing in frequency domain-image denoising-image segmentation - Image 

formation-image processing-feature detection-segmentation-feature based alignment-structure from 

motion-stereo correspondence-3D reconstruction- Image Enhancement, Image Restoration, Wavelets 

and Multiresolution Processing, Image Compression, Morphological Image Processing, Image 

Segmentation, Representation and Description, and Object Recognition 
References  H. Singh, ―Practical Machine Learning and Image Processing: For Facial Recognition, Object 

Detection, and Pattern Recognition Using Python,‖ New York, A press, 2019 

L
ab

o
ra

to
ry

 

 Handling Image File input and Outputs. 

 Viewing and Printing Image Numbers. 

 Implementation of image Histogram and Equalization 

 Simulation of Edge Detections 

 Realization of Special Frequency Filtering. 

 Realization of Image Operations. 
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Code Course Title 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 360 Biometrics 

BES 

114 3 2 2 1 5  10  30 20  40  

C
o

u
rs

e 
C

o
n

te
n

ts
 

Introduction to Biometry – Feature Vector and Feature Space – Classification and Recognition Principles – 

Template & Shape Matching – Recognition of Fingerprint, Hand, Vein Tree, Iris, Retina, Thermograph, Speech, 

Keystroke, and Multimodal – Performance of Recognition Devices 

References 

Biometrics: A Very Short Introduction (Very Short Introductions), Oxford University Press, Michael Fairhurst, 

2019 

Mayank Vatsa, Richa Singh, Angshul Majumdar, 2018, Deep Learning in Biometrics, CRC Press 

Laboratory 
Image processing: , Features & segmentation, Fingerprint Recognition, Facial Recognition, Iris Recognition, 

Speaker Recognition, Multimodal Biometrics. 
 

Code Course Name 
Pre-

req. 
CH 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 361 Pattern Recognition 
ELE 

451 
3 2 2 1 5  10  30 20  40  

C
o

u
rs

e 
 

C
o

n
te

n
ts

 

Basics of Pattern Classification – Bayesian Decision Framework – Maximum Likelihood Estimation – 

Nonparametric Techniques – Linear Discriminate Analysis – Neural Networks – Fuzzy Classifiers – 

Unsupervised Learning and Clustering – Bi-clustering. 

References 

 Christopher M. Bishop , ―Pattern Recognition and Machine Learning‖, Springer, 2006 

 Himanshu Singh, ―Practical Machine Learning and Image Processing: For Facial Recognition, Object 

Detection, and Pattern Recognition Using Python‖, Apress, 2019 

Laboratory 
SVM, Markov random field, Image Classification., Speech Recognition, Handwritten Digit Recognition, Text 

Classification, Clustering, Anomaly Detection . 
 
 

Code Course Title 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 362 Medical Robotics 

BES 

022 3 2 2 1 5  10  30 20  40  

C
o
u

rs
e
 

C
o
n

te
n

ts
 An introduction to the kinematics, dynamics, and control of robot manipulators, robotic vision, sensing, and the 

programming of robots.  Inverse kinematics of serial chain manipulators. The manipulator Jacobian, force relations, 

dynamics and control-position, and force control.  Trajectory generation, collision avoidance, automatic planning of 

the gross motion strategies, robot programming languages.  Proximity, tactile, and force sensing.  Network 

modeling, stability are fidelity in tele-surgery.  Biological analogies and medical applications of robotics. 

References 
Ikuo Yamamoto, 2016, Practical Robotics and Mechatronics: Marine, Space and Medical Applications 

The Institution of Engineering and Technology 

Achim Schweikard, Floris Ernst (auth.), 2015, Medical Robotics, Springer International Publishing 

Laboratory 

1. Robot Kinematics and Control. 

2. Image-Guided Robotic Surgery. 

3.Integrate medical imaging data (e.g. CT, MRI)  

4. Teleoperation and Haptics. 

5. Sensor Fusion and Navigation. 

6. Robotic Assistive Devices. 

7. Surgical Simulation and Training. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 363 
Advanced Human 

Biodynamics 

BES 

022 
3 2 2 1 5  10  30 20  40  

C
o

u
rs

e
 

C
o

n
te

n
ts

 Human muscular-skeletal system explored in relation to engineering principles, focusing on torso, back, 

hip, neck and shoulder, hand, wrist, elbow, and   knee. Emphasis is placed on function, biomechanics, 

biodynamics and modeling. Basic principles of human physiology presented from the engineering 

perspective.  Bodily functions, their regulation and control discussed in quantitative terms and illustrated 

by mathematical models where feasible. 

R
ef

er
en

ce
s Erich Blechschmidt M.D., R.F. Gasser Ph.D., Biokinetics and Biodynamics of Human Differentiation: 

Principles and Applications, 2015. 

Manish Arora, Paul Curtin, 2021, Environmental Biodynamics: A New Science of How the 

Environment Interacts with Human Health, Oxford University Press.  

Laboratory 

1. Kinematics and Kinetics. 

2. Musculoskeletal Modeling. 

3. Gait Analysis. 

4. Ergonomics and Workplace Design. 

5. Injury Biomechanics. 

6. Rehabilitation Engineering. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 364 Artificial Organs 
BES 

022 
3 2 2 1 5  10  30 20  40  

Course 

Contents 

Introduction of existing artificial organs, prostheses, and rehabilitation systems, focusing on their goals, 

working principles, and limitations. It further stimulates the student's innovation skills through the deep 

understanding of the global problem of interfacing a human with such a device. 

References 
Hasan, Anwarul, 2017, Tissue engineering for artificial organs : regenerative medicine, smart 

diagnostics and personalized medicine, Wiley VCH 

Laboratory 

1. Biomaterials. 

2. Tissue Engineering. 

3. Bioreactor Design. 

4. Artificial Heart. 

5. Artificial Kidney. 

6. Organ Perfusion. 

 

Code 
Course Name 

‗/ bhGV 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 365 

Kinematics and 

Kinetics of Human 

Movement 

BES 

022 
3 2 2 1 5  10  30 20  40  

Course 

Contents 

Basic mechanical principles of physical activity and exercise. Quantitative and qualitative biomechanical analyses 

of human movement. The structure, composition, and behavior of basic skeletal and muscular tissue, 

pathomechanics of injury, adaptation to load and degenerative changes associated with aging are discussed within 

the scope of scholarly literature 

References 

Smarter Workouts: The Science of Exercise Made Simple, Human Kinetics, Pete McCall, 2019. 

Latash, Mark L., Zatsiorsky, Vladimir M, 2016, Biomechanics and motor control : defining central 

concepts, Elsevier Academic Press 

Laboratory 

1. Motion Capture. 

2. Force Plate Analysis. 

3. Inverse Dynamics. 

4. Gait Analysis. 

5. Ergonomics and Injury Biomechanics. 

6. Modeling and Simulation. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

367 

Deep Learning in 

Medicine 

ELE 

254 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Foundations of Deep Learning, how to build neural networks, and how to lead successful 

machine learning projects. How to drive performance, effectively use the common neural 

network, including initialization, L2 and dropout regularization, Batch normalization, gradient 

checking. 

L
ab

o
ra

to
ry

 

- Introduction to python/notebook and platforms like Tensor Flow, Keras, Pytorch and Colab 

- Data exploration, preparation, and analysis 

- Build data augmentation 

- Building DL model for 1D data set ―forecasting models‖ 

- Building DL models computer vision 

- Diabetes classifier 

- Breast Cancer Classifier 

- Model validation 

- Model deployment 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

368 

Medical Image 

Computing 

ELE 355 

&BES 114 
3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Application of new parallel processing platforms in solving biomedical engineering problems: 

introduction to programming parallel processing platform such as multi-core processors and 

GPUs; pitfalls in parallel computing; developing parallel algorithms for different biomedical 

applications such as image reconstruction, visualization, in silico methods in genomics and 

proteomics; advanced topics and applications.  

R
ef

er
en

ce
s 

- Ananth Grama, Anshul Gupta, George Karypis, Vipin Kumar."Introduction to Parallel 

Computing", University of Oregon - Intel Parallel Computing Curriculum 

- https://ipcc.cs.uoregon.edu/curriculum.html 

- Norm Matloff, UC Davis"Programming on Parallel Machines"  

- Victor Eijkhout, TACC, Introduction to High Performance Scientific Computing"  

L
ab

o
ra

to
ry

 

- Analyzing Parallel Program Performance on a Quad-Core CPU 

- Scheduling Task Graphs on a Multi-Core CPU 

- A Simple Renderer in CUDA 

- Big Graph Processing in OpenMP 

- Implement Matrix Multiplication as Fast as You Can 

- Biomedical projects , reconstruction of medical images{ CT, Ultrasound, Doppler ultrasound or 

3d reconstruction} 

- Distrusted computing project {Jolia, MPA, ….} 
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Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 371 Power System Analysis ELE 272 3 2 0 2 4 30 30 0 40 

C
o

u
rs

e
 C

o
n

te
n

ts
 

Equivalent circuits of power system elements, Per unit representation, Formulation of network 

matrices, Symmetrical fault analyses, Symmetrical components and unsymmetrical fault analyses,  

Load flow solutions and control: Load flow equations, The Gauss-Seidel method, Newton-Raphson 

method and approximations, De-coupled methods, Regulating transformers, Optimal dispatch of 

generation, Power system stability, Control in voltage stabilizers, Generatorspeedcontrol. 

R
ef

er
en

ce
s •  Hadi Saadat, Power System Analysis, PSA Publishing, Third Edition, 2010. 

• J. D. Glover, M. S. Sarma and T. J. Overbye, Power System Analysis and Design, 

• Cengage Learning, Fifth Edition, 2012.  

• Gross, C.A., Power System Analysis, John Wiley, 1980. 

• Elgerd, O., Electric Energy System Theory: An Introduction, McGraw Hill, 1991. 

 

Code 
Course 
Name 

Pre-
req. 

Cr. 
Hrs. 

Ct. Hr. Assessment  

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 373 
Renewable 

Energy 

ELE 

278 
3 2 0 2 4 30 30 - 40 

C
o
u

rs
e
 

C
o
n

te
n

ts
 

Sources of renewable energy - solar thermal energy - Solar radiation measurements - 

photovoltaic sources - Applications of solar energy - Energy from oceans, wind energy, tidal 

wave energy ,geothermal energy - Biomass and bio-fuels - Power from satellite stations - 

Hydrogen energy, hydro and other common electrical renewable generation schemes - Selection 

and sizing of systems components - Detailed design of a typical photovoltaic inverter battery 

system - Renewable energy integration with existing grid connected power.   

R
ef

er
en

ce
s 

•A.A.M. Saigh (Ed): Solar Energy Engineering, Academic Press, 1977 

•Abbasi S. A. and N. Abbasi, Renewable Energy Sources and Their Environmental Impact,Prentice Hall of 

India, 2001.. 

•G.N. Tiwari: Solar Energy-Fundamentals, Design, Modelling and Applications, arosaPublishers, 2002 

•Sawhney G. S., Non-Conventional Energy Resources, PHI Learning, 2012. 

•Tiwari G. N., Solar Energy- Fundamentals, Design, Modelling and Applications, CRC Press, 2002. 

•Khan B. H., Non-Conventional Energy Resources, Tata McGraw Hill, 2009. 

•Earnest J. and T. Wizelius, Wind Power Plants and Project Development, PHI Learning, 2011. 
 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 375 Electrical Drive ELE 278 3 2 0 2 4 30 30 - 40 

C
o

u
rs

e
 

C
o

n
te

n
ts

 

Criteria for selecting drive components, DC motor drives, regenerative braking and four 

quadrantoperation, Induction motor drives, slip power recovery, Doubly Fed Induction Motor drive 

(DFIM),synchronous motor drives, Permanent Magnet Synchronous Machine drive (PMSM): motor 

andgenerator applications, Stepper motor drives. 

R
ef

er
en

ce
s • Dave Polka, "Motors and Drives A Practical Technology Guide", The Instrumentation, Systems, and 

Automation Society, 2003. 

• R. Krishnan, " Electric Motor Drives modeling analysis and control", Virginia Tech. Blacksburg. VA, 2001. 

• Phipps, Clarence A., Variable Speed Drive Fundamentals, The Fairmont Press, Inc., Lilburn, GA, p. 22–28, 

1994. 
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Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 376 
Power Systems  

Distribution 
ELE 272 3 2 1 1 4 10 30 20 40 

C
o

u
rs

e
 C

o
n

te
n

ts
 Power handling equipment: Medium voltage switchgear, Ring main unit, Automatic transfer 

switch, Distribution boards; Wiring and raceways: Cables, Conductors, Bus duct, Cable trays, 

Conduits, Ducts; Protective devices of distribution system: Circuit breakers, fuses, Overcurrent 

relays, Differentional Relays, Ground fault circuit beakers; Control and utilization equipment: 

Static and dynamic loads, Contactors, Dimmers, Sockets, Different types of switches, Light 

current; Load estimation methods, Interior and exterior lighting design based on codes and 

standards, Sizing of cables, protection devices, Distribution transformer, etc; Calculations of  

short circuit, losses, voltage drop.   

R
ef

er
en

ce
s • Stokes, G. (Ed.), Handbook of electrical installation practice, John Wiley & Sons, 2008.  

•Egyptian Building Codes and Regulations; International Electrotechnical Commission (IEC); 

Egyptian Standard Specifications (ES); National Electrical Code (NEC). 

• Atkinson, B., Lovegrove, R., & Gundry, G., Electrical Installation Designs, John Wiley & 

Sons, 2012.  

L
a

b
o

ra
to

ry
 Design and implement automatic transfer switches. 

Design, implementation and testing of protection circuits for different loads. 

Design and implementation of ground protection circuits. 

Designing lighting circuits using the Deluxe program 

Designing socket circuits using AutoCAD 

analysis of short circuit and voltage drop for power circuit ETAP program 
 

 

 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 377 Special Machines ELE 278 2 2 1 0 3 10 30 20 40 

Course 

Contents 

• introduction , universal motor, Two phase induction motors, Single phase induction motors, 

Linear induction motor, Stepper motor, DC and AC servo motors, Sensors and actuators 

R
ef

er
en

c
es

 

• Vinott., Fractional Horsepower Motors, McGraw Hill. 1980. -- 

• Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electrical Machinery-fifth edition,  

• McGraw Hill Co, 1990. -Chapman, S. J., Electrical Machinery fundamentals, 

• Nagrth Kothari "electric machine" 

L
a

b
o

ra
to

ry
 

• Test and examine components, equipment and systems of electrical power and control 

• Designing components in electric power systems such as: electric machines, transmission 

and distribution system, power electronic circuits, control systems, measuring instruments, 

insulators, relays, circuit breakers, ...etc 
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Code Course Title Pre-req Cr. 

Hrs

. 

Ct. Hr. Assessment  

ELE 

372 

Power System 

Protection 

ELE 

371 
3 

Lec. Lab Tut Sum ST MT PE/OE Final 

2 0 2 4 30 30 - 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Effects of short-circuits on power systems, Basic elements of protective gear, Current and 

potential transformers, Protective relays, Electromechanical and static relays, Different types of 

electromechanical relays, Microprocessor-based relays, Differential protection of power systems, 

Protection of transmission lines (carrier protection), Impedance Relays, Types of circuit breakers, 

Bus-bars protection, Transformers protection, Generators protection, AC motors protection, 

Design the primary and backup protection systems, Coordination of protective devices 

R
ef

er
en

ce
s 

Horowitz, S. H. and Phadke, A. G., Power system relaying, John Wiley & Sons, 2014.  

• Ravindranath, B. and Chander, M., Power system protection and switchgear, New Age 

International, 1977. 

• Bakshi, U. A. and Bakshi, M. V, Switchgear and Protection, Technical Publications, 2020.  

• Deshpande, M. V., Switchgear and Protection, Tata McGraw Hill Co., 1991.  

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

392 

Senior Design 

Project I 

  70 % 

of Total 

Hrs. 

2 

Lec. Lab Tut Sum SA MT PE/OE Fin

al 

0 4 0 4 50 -- 50 -- 

C
o
u
rs

e 

C
o
n
te

n
t 

The student is assigned, among a team of students and one or more faculty professors, the design 

of an applied project which simulates the real working condition to which the student will be 

exposed after graduation. The project should be comprehensive and includes all the necessary 

preliminary studies. At the end of the semester, there will be a seminar held for the working 

team of students to present the details of the project. The working team will be orally examined 

and evaluated based on the presentation. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 441 Image Processing ELE 211, 

ELE 245 
3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n
te

n
t Introduction-digital image representation-mathematical tools for image processing-image 

enhancement-image processing in frequency domain-image denoising-image segmentation - 

Image formation-image processing-feature detection-segmentation-feature based alignment-

structure from motion-stereo correspondence-3D reconstruction- Image Enhancement, Image 

Restoration, Wavelets and Multiresolution Processing, Image Compression, Morphological 

Image Processing, Image Segmentation, Representation and Description, and Object 

Recognition 
References  H. Singh, ―Practical Machine Learning and Image Processing: For Facial Recognition, 

Object Detection, and Pattern Recognition Using Python,‖ New York, A press, 2019 

L
ab

o
ra

to
ry

 

 Handling Image File input and Outputs. 

 Viewing and Printing Image Numbers. 

 Implementation of image Histogram and Equalization 

 Simulation of Edge Detections 

 Realization of Special Frequency Filtering. 

 Realization of Image Operations. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

450 

Computational Methods 

for Medical Image 

Analysis 

ELE 355 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t Comprehensive overview on the mathematical techniques and methods used in the image 

processing science. Inverse problems in image processing, regularization methods for ill-posed 

problems and solutions to large scale inverse problems. Stochastic image analysis, modeling of 

image intensity distribution, local smoothing filters, wiener filters, image segmentation, and 

shape analysis. Practical implementation and numerical case studies of real image processing 

problems. 

R
ef

er
en

ce
s - Solutions of Ill-posed Problems, Tikhonov, A.N. ,Tkhonov, A.N. and Tikhonov, A.N. 

- Stochastic Image Processing, Chee Sun WonRobert M. Gray 

- Advanced Techniques for Image Segmentation: Image Processing, Sultan H. Aljahdali, 

Mohammad Junedul Haque. 

L
ab

o
ra

to
ry

 - Image deblurring as and example of ill-posed problem 

- Stochastic image denoising  

- Segmentation based on greyscale, CT/MRI images 

- Segmentation based on texture, ultrasound images 

- Clustering Segmentation 

 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment 

ELE 

451 

Advanced Image 

Processing Techniques 

ELE 359 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

This course explores a few major areas of digital image processing at an advanced level, with 

primary emphasis on medical applications. Discussing the treatment of geometrical correction 

of common distortions. Covering ways of classifying different areas and textures in images. 

Image segmentation, image registration, and image processing using Image Processing 

Toolbox in MATLAB, Python, and 3D Slicer. 

R
ef

er
en

ce
s - M. Haidekker, ―Advanced Biomedical Image Analysis,‖ John Wiley & Sons, 2011. 

- G. Shengrong et al., ―Advanced Image and Video Processing Using MATLAB,‖ Springer 

- International Publishing, 2018. 

- J. Hajnal et al., ―Medical Image Registration,‖ CRC Press, Boca Raton, 2001. 

L
ab

o
ra

to
ry

 - Image restoration 

- Image distortion correction 

- Texture based classification 

- Segmentation with different techniques 

- Image registration 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 452 RF 

(Radiofrequency) 

Medical Devices 

ELE 256 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Applications of electromagnetics and RF in medicine and in other devices that can cause thermal safety 

hazards. Topics such as Maxwell Equations, Wave Equations, Transmission Lines, Electromagnetic 

Theorems, Introduction to Antennas, and Introduction to Computational Electromagnetics will be presented. 

The class will include analyses of several RF devices used in medical applications and/or have 

electromagnetic safety implications such as magnetic resonance imaging (MRI), biological sensors (brain 

machine interface), RF ablation, and cell phones. Upon completing the course, the student should be able to 

describe how to apply fundamental electromagnetic principles to set up and solve problems in RF devices 

used in medical applications. 

References Bijan Elahi, Safety Risk Management for Medical Devices 

D. Smith, Electromagnetic Theory for Complete Idiots (Electrical Engineering for Complete Idiots) 

Constantine A. Balanis, Antenna Theory: Analysis and Design, 4th Edition 

Amira S. Ashour, Yanhui Guo and Waleed S. Mohamed, Thermal Ablation Therapy 

Laboratory - Using modeling/simulation tools Ex:Comsol, Electromagnetic field simulation, Antenna simulation, 

Tissue Electrical effect simulation, Simulation driven modeling of radiofrequency, Ablation modeling 

 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment 

ELE 453 Biomedical 

Optical 

Microscopy 

ELE 141 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Fundamental background of tissue optics; Understanding of physics, strengths, and limitations of various 

existing bio-optical imaging technologies. Optical properties of tissue, and photon-tissue interactions. Monte 

Carlo simulation. Sensing of optical properties and spectroscopy. Ballistic imaging. Wide-field and dark-field 

microscopy. Polarization, phase contrast, and differential interference contract microscopy (DIC) microscopy. 

Fluorescence microscopy. Confocal microscopy. Two-photon microscopy. Optical coherence tomography. 

Super-resolution imaging 
References Fundamentals of Light Microscopy and Electronic Imaging, Douglas B. Murphy, Wiley-Liss, ISBN: 

0-471-25391-X 

Laboratory Comsol simulation, Tissue optical characterization, Wide/dark Field power calculation, OCT model 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 454 Bioinstrumentati

on: Bio-signals 

and Biosensors 

ELE 256 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Measurement principles of sensors found in health technologies, ranging from medical devices used in 

hospitals to wearables for fitness monitoring. Bio-potential amplifiers, record and interpret bioelectrical data 

(e.g. heart activity, muscle activity). Principles underlying the instrumentation for measuring respiratory and 

cardiovascular function such as blood pressure, blood flow as well as biochemical sensors and neuro-

stimulators. 

References - Webster, Medical Instrumentation Application and Design, Wiley, 4th edition, 2009 

- Schreiner, Bronzino, Peterson, Medical Instruments and Devices: Principles and Practices, CRC 

Press, 1st Edition, 2015 

L
ab

o
ra

to
ry

 - Instrumentation amplifier, ECG amplifier circuits and simulation 

- Ground loops., EEG , EMG 

- Blood pressure instrument  

- Respiratory measurements 
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Code Course Title Pre-req Cr. 

Hrs. 
Ct. Hr. Assessment  

ELE 455 Clinical 

Engineering 

Fundamentals 

ELE 

256 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

Course 

Content 

Equipment control concepts and techniques and their application in hospitals and in the medical 

profession; device evaluation specifications; codes & standards; preventive maintenance and 

service; calibration and medical product liability.  

References - WORLD HEALTH ORGANIZATION, MEDICAL DEVICE REGULATIONS Global 

overview and guiding principles 

- P. Derrico, M. Ritrovato, F. Nocchi, Clinical Engineering 

- FDA Report on the Quality, Safety, and Effectiveness of Servicing of Medical Devices 

Laboratory - Hospital design model 

- ICU design considerations  

- Hemodialysis unit design 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

456 

Clinical Equipment 

Management 

ELE 

256 

3 Lec. Lab Tut Sum SA MT PE/O

E 

Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 
C

o
n
te

n
t 

Structure within a Hospital:  Clinical Departments, Administration and Accounting, Nursing, Information 

Handling, Support Services - Quality Control:  Equipment Acquisition and Maintenance, Codes, 

Regulations and Standards -Biomedical Engineering Department:  Interaction with Administration, 

Physicians, Nursing and Plant Services, Responsibilities, Equipment Specifications, Preventive-

Maintenance and Maintenance, Equipment Calibration, Training -Clinical Engineering Program Functions, 

Structure, Personnel Facilities for Implementing a Program - Equipment Control Programs:  Inventory 

Control, Hazard Control, Cost Control, Quality Assurance and Management - Equipment Acquisition: 

Clinical Requirements, Survey of Environment and Equipment, Specifications, Equipment Evaluation, 

Contracts, Requisition and Control of Acquisition Process - Medical Gases System Design. 

R
ef

er
en

ce
s - Stuart Showalter, The Law of Healthcare Administration, Ninth Edition, National Safety and 

Quality Health Service Standards 

- Ronda G. Hughes.Tools and Strategies for Quality Improvement and Patient Safety 

L
ab

o
ra

to
ry

 

- Hospital visit ―biomedical department‖ 

- Design of medical gasses from real hospital 

- Egypt standard, FDA and CE 

- Interview with hospital management administration 

- Interview with biomedical device company management. 

- Review of actual medical devices contracts and tender process 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

457 

Medical 

Instrumentation 

in the Hospital 

ELE 

256 

3 Lec

. 

Lab Tut Su

m 

SA MT PE/O

E 

Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Basics of Therapeutic and Prosthetic Devices – Implementable Devices – Lithotripsy Types and 

Instrumentation – Artificial Kidney and Dialysis Machines – Heart-Lung Machines – Surgical 

Instrumentation – Electrical Safety in Medical Devices. 

Data Acquisition and Distribution System: Principles, Review of Sampling Theory, Analog to Digital 

Converters, Digital to Analog Converters, Sample and Hold Circuits, and Analog Multiplexers, 

Biomedical Measurements: Respiratory System Measurements (Air Flow and Flow Rate), Cardiac 

Measurements (Blood Flow, Blood Pressure and Cardiac Output). 

Ultrasound Imaging Instrumentation – X-Ray Instrumentation. Computed Imaging: CT, PET, and 

SPECT – Magnetic Resonance Imaging. 

R
ef

er
en

ce
s 

- R. S. Khandpur, HANDBOOK OF BIOMEDICAL INSTRUMENTATION, 3rd Edition 

- Emilio, Data Acquisition Systems 2013th Edition  

- Signal Conditioning and Pc-Based Data Acquisition Handbook: A Reference on Analog and Digital Signal 

Conditioning for Pc-Based Data Acquisition‖ by Steve Lekas 

- Peter Hoskins BA, MSc, PhD, DSc, FIPEM, FInstP , Diagnostic Ultrasound Physics and Equipment 

- Handbook on calibration of radiation protection monitoring instruments. (=Technical reports series / 

International Atomic Energy Agency ; 133) 

L
ab

o
ra

to
ry

 - Understand the full functionality of  digital Oscilloscope as an example 

- Data acquisition design board, lab test boards 

- Hands-on lab for blood pressure, spo2, icu,  

- Hands-on lab for respiratory system measurements. Air flow meter 

 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 458 

Engineering 

Problems in the 

Hospital 

ELE 

256 
3 2 2 1 5  10  30 20 40  

Course 

Contents 

Covers engineering solutions to problems that are found in the healthcare environment. Includes a wide 

variety of topics such as electrical power quality of and the reliable operation of high tech medical 

equipment, electrical safety in the patient care environment, electromagnetic compatibility of various 

medical devices and electromagnetic interference, radiation shielding and radiation protection, medical 

gas systems, medical ventilation systems and indoor air quality, fire protection systems required in the 

hospital, project management, functionality and design implications of emerging technologies, and 

hospital architecture and the design of patient care facilities. 

References 
Clinical Engineering. A Handbook for Clinical and Biomedical Engineers, Academic Press 

Azzam Taktak, Paul Ganney, David Long and Paul White (Eds.), 2014 

Laboratory 

1. Hospital Workflow Analysis Lab: 

2. Medical Device Usability Lab: 

3. Hospital Information Systems Lab: 

4. Lean Six Sigma for Healthcare Lab: 

5. Medical Instrumentation and Sensor Integration Lab: 

6. Hospital Facility Design Lab: 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 459 
Clinical Systems 

Engineering 

ELE 

256 
3 2 2 1 5  10  30 20 40  

C
o

u
rs

e
 

C
o

n
te

n
ts

 

Introduction to clinical Engineering – ethical issue related to clinical research – medical devices regulations & 

standard – hospital risk management – types of hospital hazards - Purchasing methods- technical specs – 

technical evaluation of offered equipment. Medical engineering processes and plans- Preventive maintenance 

plan and procedures. 

References 
Clinical Engineering. A Handbook for Clinical and Biomedical Engineers, Academic Press 

Azzam Taktak, Paul Ganney, David Long and Paul White (Eds.), 2014 

Laboratory 

1. Medical Device Integration Lab: Implement communication protocols (e.g., HL7, DICOM, IEEE 

11073) for data exchange 

2. Clinical Workflow Optimization Lab: 

3. Biomedical Sensor Development Lab: 

4. Medical Imaging and Visualization Lab: 

5. Health Information Systems Integration Lab: 

6. Privacy in Healthcare Lab: 
 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 460 
Medical Device 

Cybersecurity 

ELE 

256 
3 2 2 1 5  10  30 20 40  

C
o
u

rs
e
 

C
o
n

te
n

ts
 

Introduction to cybersecurity primitives and algorithms. Key requirements for marketing medical device 

software, medical device software life cycle processes, vulnerabilities, Software Safety Classification. 

Cybersecurity requirements. Software life cycle process with cybersecurity. State-of-the-Art of Cybersecurity 

for IoT applied to medical industry. Threat Analysis and Risk Assessment (TARA). Demonstrating Confor 

References Arnab Ray, 2021, Cybersecurity for Connected Medical Devices, Academic Press 

Laboratory 

1. Vulnerability Assessment Lab: 

2. Secure Communication Lab: 

3. Access Control and Authentication Lab: 

4. Incident Response and Forensics Lab: 

5. Threat Modeling and Risk Assessment Lab: 

6. Secure Software Development Lab: 
 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum 
St. 

Act. 
Mids Exp. Final 

ELE 461 

Computer 

Applications in 

Bioengineering 

ELE 

143 
3 2 2 1 5  10  30 20 40  

C
o

u
rs

e
 C

o
n

te
n

ts
 

LabVIEW programming is taught in the context of real-world tasks that engineering students will 

likely encounter in future academic or industrial work. Practical applications of signal processing 

tools and software design specification development are especially relevant. The fundamentals of 

LabVIEW, data flow programming concepts, programming with graphical user interfaces, modular 

programming structures, and data acquisition and control concepts are covered. 

R
ef

er
en

ce
s Computer Applications in Engineering and Management, CRC Press, Taylor & Francis Group, 2022 

Computer Applications in Engineering and Management, CRC Press, Taylor & Francis Group, 2022 

Milos Kojic, Nenad Filipovic, Boban Stojanovic, Nikola Kojic, 2008, Computer modeling in bioengineering: 

theoretical background, examples and software, John Wiley & Sons 

Andreas Öchsner, Holm Altenbach (eds.), 2015, Applications of Computational Tools in Biosciences and 

Medical Engineering, Springer International Publishing 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 462 

Biomedical 

Applications of 

Signal 

Processing 

ELE 

354 3 2 2 1 5  10  30 20 40  

C
o

u
rs

e 
 

C
o

n
te

n
ts

 

The fundamentals of digital signal processing of time series are developed, via applied exercises and projects 

with a focus on medical and biological signal analysis and interpretation. Biomedical applications are 

selected from a variety of areas, such as cardiovascular, gait and balance, electrophysiological (EEG, EKG, 

EOG, etc.) and neural signal processing, among others. 

References 
Falk, Tiago H., Sejdic, Ervin, Signal processing and machine learning for biomedical big data, 

Taylor & Francis, 2018 

 
 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 464 

Digital 

Communication 

Systems 

ELE 

352 
3 2 2 1 5  10  30 20 40  

C
o
u

rs
e
  

C
o
n

te
n

ts
 

Introduction of digital communication systems. Mathematical foundation of decomposing the 

systems into separately designed source codes and channel codes. Principles of commonly used 

algorithms to convert continuous time waveforms into bits, and vice versa. Comprehensive 

introduction to the basics of information theory, treatment of Fourier transforms and the sampling 

theorem, and an overview of the use of vector spaces in signal processing. 

R
ef

er
en

ce
s 

 B. P. Lathi, Zhi Ding , ―Modern Digital and Analog Communication Systems‖, Oxford 

University Press, 2009. 

 Krzysztof Wesolowski , ―Introduction to Digital Communication Systems‖, John Wiley and 

Sons, 2009 

Laboratory 
Amplitude Modulation (AM) and Demodulation, Frequency Modulation (FM) and Demodulation,  
Pulse Amplitude Modulation (PAM) and Demodulation, Fourier Transform and Signal Processing 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 465 

Digital and 

Analog Filters 

Design 

ELE 

352 3 2 2 1 5  10  30 20 40  

C
o

u
rs

e
  

C
o

n
te

n
ts

 

Analysis, design, and realization of digital filters. Discrete Fourier Transform algorithms, digital 

filter design procedures, coefficient quantization. Design of Infinite Impulse Response (IIR) digital 

filters by transformation from analog filters: Impulse Invariance, Bilinear Transformation. Design of 

Finite Impulse Response (FIR) digital filters by Windowing, Frequency Sampling. Computer Aided 

Design of FIR and IIR digital filters by Criterion Minimization. Implementation aspects: 

quantization of parameters, finite word length, and filter structure. 

References 
 Les Thede, ―Practical Analog And Digital Filter Design‖, Artech House Publishers, 2004. 

 Steve Winder, ―Analog and Digital Filter Design‖ Second Edition, 2011 

Laboratory 

Design of IIR Filters using Impulse Invariance and Bilinear Transformation, Design of FIR Filters 

using Windowing and Frequency Sampling, Computer-Aided Design of FIR and IIR Filters: 

Criterion Minimization, Implementation Aspects of Digital Filters: Quantization and Finite Word 

Length. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 466 Vision Sensors 
ELE 

256 
3 2 2 1 5  10  30 20 40  

C
o

u
rs

e
 

C
o

n
te

n
ts

 Fundamentals of vision cameras and other sensors. Mirror-based and solid-state devices (CCD, 

CMOS). Use of sensors and understand, model and deal with the uncertainty (noise) in measurements. 

Conventional "single viewpoint" or "perspective" cameras. Recent "multi-viewpoint" or "multi-

perspective" cameras that includes a host of lenses and mirrors. 

References 

Ling Shao, Jungong Han, Pushmeet Kohli, Zhengyou Zhang (eds.), 2014, Computer Vision and 

Machine Learning with RGB-D Sensors, Springer International Publishing. 

Kevin Ashley, 2020, Applied Machine Learning for Health and Fitness: A Practical Guide to Machine 

Learning with Deep Vision, Sensors and IoT A press. 

Laboratory 
Camera Calibration and Lens Distortion Correction, Object Detection and Tracking, Depth Sensing 

with Stereo Vision, Multi-Viewpoint Imaging and 3D Scene Reconstruction 
 

 

 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 467 

Advanced Random 

Signals and Information 

Technology 

BES 

114 
3 2 2 1 5  10  30 20 40  

Course 

Contents 

Signal Analysis – Review of Probability Theory – Characterization of Random Signals – Transmission 

and Filtering of Random Signals – Analog Data Communication:  Modulation – Digital Data 

Communication:  Signal Detection – Introduction to Information Theory and Coding. 

References Boaz Porat, 2008, Digital Processing of Random Signals: Theory and Methods 

Laboratory 
Histogram and Probability Density Estimation, Autocorrelation Function Analysis, Power 

Spectral Density Estimation, Digital Modulation and Signal Detection. 
 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 468 
Neural Networks in 

Medical Fields 

BES 

114 
3 2 2 1 5  10  30 20 40  

C
o

u
rs

e 
C

o
n

te
n

ts
 Brief Introduction to Neural Networks – Historical Background – How Neural Networks Work – How Neural 

Networks Learn – Linear Separability – Back propagation of Errors – Interpretation of Neural Network Results – 

Supervised Learning – Unsupervised Learning – Hybrid Models – Divide-and-Conquer in Neural Networks – 

Hierarchical Architectures – Bottom-up Hierarchical Architectures and Top-down Hierarchical Architectures. 

Application of Neural Networks for Medical Research: Applications in Clinical Medicine – Applications in 

Signal Processing and Interpretation – Applications in Image Processing – Evaluating Neural Network 

Applications in Medicine – Neural Networks as Diagnostic Tests – Hierarchical Neural Networks for Diagnosis. 

References 

R. N. G. Naguib, G. V. Sherbet, 2001, Artificial Neural Networks in Cancer Diagnosis, Prognosis, and Patient 

Management (Biomedical Engineering), CRC Press 

 

Laboratory 

1. Medical Image Analysis Lab: Implement convolutional neural networks (CNNs) for tasks such as 

image classification, segmentation, or detection 

2. Apply CNNs to analyze medical images (e.g., X-rays, CT scans, MRI) for disease diagnosis or tissue 

identification 

3. Predictive Modeling Lab: 

4. Time Series Analysis Lab: Explore the use of recurrent neural networks (RNNs), such as LSTMs or 

GRUs, for analyzing time-series medical data 

5. Clinical Decision Support Lab: 

6. Medical Natural Language Processing Lab: 

7. Generative Modeling Lab: 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment  

Lec. Lab. Tut. Sum St. Act. Mids Exp. Final 

ELE 469 

Quantum for 

Information and 

Encoding 

BES 

114 
3 2 2 1 5  10  30 20 40  

C
o

u
rs

e
 

C
o

n
te

n
ts

 

Quantum Theory for Information and Computation – Review of Classical Information Theory – 

Quantum Information Transmission through Noisy Channels – Classical Complex Theory Quantum 

of Complex Components – Efficient Quantum Algorithm – Correction Code for Error Quantum. 

References Mark M. Wilde, 2017, Quantum Information Theory, 2nd Edition 

Laboratory 
Qubit Manipulation, Quantum Arithmetic, Quantum Error Correction, Quantum Cryptography, 

Quantum Algorithm Design, Quantum Simulation. 
 

 

 

 

 
 

 
 

 
 

 

 
 

Code Course Name Pre-req. CH 
Ct. Hr. Assessment  

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 471 High Voltage Engineering ELE 272 3 2 0 2 4 30 30 0 40 

C
o
u

rs
e 

C
o
n

te
n

ts
 Electric fields, Electrical breakdown in gases, solid materials and dielectric fluids, Corona discharge, 

Generation of high voltages and high currents, Measurement of high voltages and currents, Wave 

propagation over lines and equipment, Theory of travelling waves and standing waves, Electrical 

overvoltages, testing procedures and insulation coordination, Single and three-core cables, Electrical 

stresses in cables, Thermal properties of cables, Grounding systems. 

R
ef

er
en

ce
s •Wadhwa, C. L., High voltage engineering, New Age International, 2006.  

•Kuffel, J. and  Kuffel, E., High voltage engineering fundamentals, Elsevier, 2000.    

•Naidu, M. S., High voltage engineering, Tata McGraw-Hill Education, 2013.  

•Abdel Salam, M.; Anis, H.; El-Morshedy, A. and Radwan, R., High-voltage engineering: theory and 

practice, revised and expanded, CRC Press, 2018.                    
 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 472 
Advanced Power 

 Electronics 
ELE 274 3 2 0 2 4 30 30 - 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 Advanced Switch Mode Power Converters: Cuk  dc-dc converter, Full bridge dc-dc converter, Half-bridge 

converter  Forward converter, Flyback converter, Push-pull converter, Resonant Converters: Introduction, 

classification of resonant converters, series and parallel resonant inverters, load resonant converters, resonant 

switch converters, zero voltage and zero current switching resonant converters, Multilevel Inverters: Concept, 

types of multilevel inverters, diode-clamped, flying-capacitor, and cascaded multilevel inverters, applications, 

comparison; FACTS: Principles of shunt and series compensation, compensators: TCR, TCS, SVC, TSSC, TCSC, 

UFC, comparison, Matrix converters: Basic principles and analysis, applications.  

R
ef

er
en

ce
s •M. H. Rashid, ―Power Electronics: Circuits, Device and Applications‖, 2nd Ed. 1993, Prentice-Hall, 

Inc.  

•N. Mohan, T. M. Undeland, and W. P. Robbins, ―Power Electronics: Converters, Application and 

Design‖, 3rd. Ed., John Wiley, 2003  

• A. M. Trzynadlowski, ―Introduction to Modern Power Electronics‖ John Wiley, 1998.  
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Code Course Name Pre-req 
Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 473 
Electrical Power 

 Quality 
ELE 272 3 2 0 2 4 30 30 - 40 

C
o

u
rs

e
 C

o
n

te
n

ts
 

Brief review of various power quality (PQ) problems: Source of generation and their impacts on 

equipment and systems, need of monitoring, international power quality standards, Passive Filters: 

Control of harmonics using passive L-C filters, tuned and de-tuned filters, their design criterion and 

implementation, Active Power Filters: Power factor improvement, reactive power compensation, 

mitigation of harmonics and voltage sag compensation using active power filters. Study of various 

active power filters viz., static shunt compensators (STATCOM), dynamic voltage restorer (DVR), 

unified power quality conditioner (UPQC), etc. Suitability of type of active filters for mitigation of 

various power quality problems, Design of active power filters, various topologies and control 

schemes. 

R
ef

er
en

ce
s 

• A. Ghosh and Gerard Ledwich ‗Power Quality Enhancement Using Custom Power Devices (Power 

Electronics and Power Systems)‘, Springer; 2002.  

•S. Santoso, H. W. Beaty, R. C. Dugan, and M. F. McGranaghan, ‗Electrical Power Systems 

Quality‘, McGraw-Hill Professional, 2002.  

• B33 M. H. Bollen ‗Understanding Power Quality Problems: Voltage Sags and Interruptions‘, 

Wiley-IEEE Press, 1999.  

• N. G. Hingorani and L. Gyugy ‗Understanding FACTS: Concepts and Technology of Flexible AC 

Transmission Systems‘, Wiley-IEEE Press, 1999.  

 

Code Course Name Pre-req 

Cr. 

Hrs

. 

Ct. Hr. Assessment 

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 475 
Industrial 

 Instrumentation 
ELE 132 3 2 0 2 4 30 30 - 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Introduction to Instrumentation system; Static and Dynamic characteristics of Instrument; Pressure 

measurement: Elastic transducers (Bourdon Gauge, Bellow and Diaphragm Gauge); Temperature 

measurement: Thermocouple, Resistance Temperature Detector (RTD), Thermistor, Radiation 

Pyrometer; Flow and pressure measurements: Differential Pressure flow meter, Variable area flow 

meter, Variable reluctance transducer, Turbine flow meter, Ultrasonic flow meter (Both transit time 

and Doppler Shift), Electromagnetic flow meter and Mass flow meter; Measurement of level: 

Capacitance based and Float based method; Measurement of strain: Strain Gauge; Position sensor: 

Linear Variable Differential Transformer (LVDT), Synchro; Load and torque cell; pH probe and 

viscosity measurement; Piezoelectric sensors; Ultrasonic sensors; Pollution measurement; Smart 

sensors; Actuators and Control valves; Signal conditioning; Pneumatic and Hydraulic Instrumentation 

system.  

R
ef

er
en

ce
s •D. Patranabis, ‗Principles of Industrial Instrumentation‘, Tata Mcgraw-Hill, 2001.  

•W. C. Dunn, ‗Fundamentals of Industrial Instrumentation and Process Control‘, Mcgraw-Hill, 2005.  

•N. A. Anderson, ‗Instrumentation for process measurement and control‘, CRC press, 1998.  

•E. Doebelin ‗Measurement Systems: Application and Design‘, Mcgraw-Hill, 2003.  
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Code Course Name Pre-req 
Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 476 
Power System 

Operation 
ELE 371 3 2 0 2 4 30 30 - 40 

C
o

u
rs

e
 C

o
n

te
n

ts
 

Load Flow Studies in power systems, Network model formulation, Bus-Admittance Matrix, 

Gauss-Siedel, Newton Raphson and decoupled load flow studies, Line Flow and Losses, Load 

flow with power electronics control, AC-DC analysis; State estimation: static and dynamic. 

Optimal system operation: Optimal operation of generators on bus bar, optimal unit commitment, 

optimal generation scheduling, Unit commitment and Scheduling of Hydro thermal systems, 

Power system security: System state classification, security analysis, contingency analysis, 

sensitivity factors; State estimation of power system: LSQ, static state estimation and tracking 

state estimation of power systems, computational considerations, Reliability considerations in 

power system operation; Load forecasting : forecasting methodology, time series and Kalman 

filter based approach, long term load forecasting; Introduction to power system restructuring, 

deregulation and market operations. 

R
ef

er
en

ce
s 

•D. P. Kothari, I J Nagrath ‗Modern Power System Analysis‘, Tata McGraw-Hill Education, 

2011.  

• H. Sadat ‗Power system analysis‘, Tata Mcgraw Hill Education, 2002.  

• Grainmger and Stevenson ‗Modern Power system Analysis‘, Tata McGraw-Hill Education, 

1994.  

• L. L. Lai, ‗Power System Restructuring and Deregulation: Trading, Performance and 

Information Technology‘, John Wiley & Sons, 2001.   

 

 

Code Course Name Pre-req 
Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 477 

Advanced 

Power  

Systems 

ELE 272 3 2 0 2 4 30 30 - 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Load Flow Studies: Introduction, Network model formulation and Bus Impedance matrix, 

Power flow Equations, Gauss Siedel Power flow solution, Line-Flow and losses, Newton 

Raphson power flow solution, Fast decoupled power flow solution, Economic Dispatch of 

Generation: Non-linear function optimization: constrained parameter optimization, equality and 

inequality constraints, Operating cost of a thermal plant, Economic dispatch neglecting losses 

without and with generator limit, Economic dispatch including losses,   Economic dispatch of 

Hydro-thermal system, Compensation in Power system: Loading capability, compensation, 

Flexible AC transmission systems, Shunt Compensators: SVC and STATCOM, Series 

Compensator: TCSC and SSSC, Combined series and shunt controller: UPFC, Comparison 

between STATCOM and SVC, Performance of FACTs devices. 

Power System Security & Reliability: System state classification, security analysis, contingency 

analysis, sensitivity factors. Basic reliability concepts, reliability function, Reliability models 

generating capacity, loss of load and loss of energy indices, Transmission systems reliability 

evaluation.  

R
e
fe

r
e
n

c
e
s 

•H. Sadat, ―Power System Analysis‖, TATA-McGraw Hill Edition.  

•G. Grainger and W. D. Stevenson, Jr. ―Power System Analysis‖, TATA- McGraw Hill Edition.  

•Roy Billinton, ―Reliability Evaluation of Power Systems‖, Advanced Publications.  
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Code 
Course 

Name 
Pre-req 

Cr. 

Hrs

. 

Ct. Hr. Assessment 

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 478 
Smart Grid 

 Technology 
ELE 373 3 2 0 2 4 30 30 - 40 

C
o

u
rs

e
 C

o
n

te
n

ts
 

Review of basic elements of electrical power systems, desirable traits of a modern grid, 

principal characteristics of the smart grid, key technology areas; Smart grid communication: 

Two way digital communication paradigm, network architectures, IP-based systems, Power 

line communications, advanced metering infrastructure; Renewable Generation: Renewable 

Resources: Wind and Solar, Microgrid Architecture, Tackling Intermittency, Distributed 

Storage and Reserves; Wide Area Measurement: Sensor Networks, Phasor Measurement Units, 

Communications Infrastructure, Fault Detection and Self-Healing Systems, Application and 

Challenges; Security and Privacy: Cyber Security Challenges in Smart Grid, Defense 

Mechanism, Privacy Challenges. 

References 

•J. Momoh ‗Smart Grid: Fundamentals of Design and Analysis‘ Wiley-IEEE Press, 2012.  

•P.  F. Schewe ‗The Grid: A Journey through the Heart of our Electrified World‘ Joseph Henry 

Press, 2006.  

 

Code Course Name Pre-req 
Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 479 
HVDC and Flexible 

 AC Transimission 

Systems 
ELE 274 3 2 0 2 4 30 30 - 40 

C
o
u

rs
e 

 C
o
n

te
n

ts
 

Description and application of HVDC transmission, DC System components and their functions, 

Converter configuration, Principles of DC Link control and Converter control characteristics, Firing 

angle, Current and extinction angle control, DC link power control, Reactive power control and VAR 

sources, MTDC system types; Power flow in AC Systems, Definition of FACTS, Constraints of 

maximum transmission line loading. Benefits of FACTS, Uncompensated line, shunt and series 

compensation, Phase angle control. SVC and STATCOM, Operation and Control of TSC, TRC and 

STATCOM, Compensator Control; TSSC, SSSC, Static voltage and phase angle regulators TCVR 

and TCPAR. Operation and Control applications, Unified Power Flow Controller, Circuit 

Arrangement, Basic Principle of P and Q Control, independent real and reactive power flow control, 

Applications; Introduction to interline power flow controller, Compensation Devices, STS, SSC, 

SVR, Backup energy supply devices, Special purpose FACTS controllers, Thyristor controlled 

voltage limiter and voltage regulator, Thyristor controlled braking resistor and current limiter. 

References 

• N.G Hingorani, L. Gyugyi, ―Understanding FACTS: Concepts and Technology of Flexible AC 

Transmission Systems‖, IEEE Press Book, Standard Publishers and Distributors, Delhi, 2001.  

Padiyar K.R., ―HVDC Power Transmission System‖, Wiely Eastern PVT Limited. 
 

 

 

 

 

 

 



   
 
_________________________________________________________________________________ 

318 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 

Code Course Name Pre-req 
Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 480 

Grid Integration  

of Renewable 

Energy Systems 

ELE 373 3 2 0 2 4 30 30 - 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Control of frequency and voltage of distributed generation in Stand-alone and Grid-connected 

mode, use of energy storage and power electronics interfaces for the connection to grid and loads. 

Design and optimization of size of renewable sources and storages. Concept of microgrid, 

operation of microgrid in grid-connected as well as isolated mode, power quality problems and 

fault-ride through capability of microgrid. Integration of large capacity renewable sources to grid: 

Operation and control, present trends, challenges, future technological needs viz., advanced 

characteristics of renewable energy generating units and plants, improved flexibility in 

conventional generation, transmission technology.  

R
ef

er
en

c
es

 

• M. J. Bollen, F. Hassan ‗Integration of Distributed Generation in the Power System‘, IEEE Press, 

2011.  

• S. Heier and R. Waddington ‗Grid Intergration of Wind Energy Conversion Systems‘, Wiley, 

2006.  

• L. Lei Lai and T.  Fun Chan ‗Distributed Generation: Induction and Permanent Magnet 

Generators‘, Wiley-IEEE Press, 2007. 

 

 

Code Course Name Pre-req 
Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 481 

Switchgear 

Engineering and 

substations 

ELE 272 3 2 0 2 4 30 30 - 40 

C
o
u

rs
e
 C

o
n

te
n

ts
 

Switchgear equipment, Main switchgear schemes, Circuit Interrupters: Fuses: Types and 

Applications, Circuit breakers: Types (Air, Air-blast, Oil, SF6 and Vacuum), Construction, 

Performance and ratings, Interruption of fault currents and arcs in circuit breakers. Switching 

transients and their control.Functions of substation. Voltage levels in HVAC and HVDC substations. 

Types and essential features of substations. Substation equipment, Substation layout, Busbar 

schemes, Busbar materials and ratings, Busbar clamp and connectors, Substation structure, Insulators 

and surge arresters. Protective systems in substations. Clearances and creepage distance, power line 

carrier. Substation earthing system. Special requirement of EHVAC and HVDC substations, Testing 

and commissioning at site, Protection, monitoring and control by microprocessors and computers. 

R
ef

er
en

ce
s 

1. BAKSHI, Uday A.; BAKSHI, Mayuresh V. Switchgear & Protection. Technical Publications, 

2020.  

2. RAVINDRANATH, B.; CHANDER, M. Power system protection and switchgear. New Age 

International, 1977.  

3. STEWART, Stan. Distribution switchgear. IET, 2004.  

4. RAM, Badri. Power system protection and switchgear. Tata McGraw-Hill Education, 2011.  
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Code Course Name Pre-req 
Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 482 

Advanced  

Electric 

Machines 

ELE 278 3 2 0 2 4 30 30 - 40 

C
o

u
rs

e
 

C
o

n
te

n
ts

 

Analysis of electrical machines using reference frame theory; two axial-model; Transient models and 

behaviors of DC, Induction machines and synchronous machines, wind generators, self-excited 

induction generators, doubly fed induction generators, permanent magnet synchronous generators, field-

oriented control, and direct torque control techniques. Simulation of different types of electric machines 

R
e
fe

r
e
n

c
e
s 

1. D. P. Kothari and I. J. Nagrth, Electric machines, 4th edition, 2010. 

2. Chee-MUN ONJ, Dynamic simulation of electric machinery using Matlab/Simulink, 1998. 

3. J. F. Gieras , Advancements in electric machines  
 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

483 

Power Electronics ELE 213 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

Course 

Content 

Introduction; Overview of power semiconductor devices, characteristics. Diode (Uncontrolled) rectifiers. 

Controlled AC-DC rectifiers. Non-Isolated and isolated DC - DC converters, Control issues. DC - AC 

Converters (Inverters). Device losses and thermal design. Computer simulation of the given topics 

R
ef

er
en

ce
s  R. Erickson and W. Maksimovic, ―Fundamentals of Power Electronics‖, 3rd edition, Springer, 2020, 

ISBN No. 978-3-030-43881-4. 

 Mohan, Undeland, Robbins: ―Power Electronics: Converters, Applications and Design.‖ 3rd Edition. 

John Wiley & Sons, 2003. Lecture notes. 

L
ab

o
ra

to
ry

 

 Buck DC-DC Converter 

 Boost DC-DC Converter 

 Single-phase Inverter 

 Three-phase inverter 

 Switching Characteristics: Diodes, MOSFETs and IGBTs 

 
Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 484 Special Electric 

Machines 

ELE 276 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Construction, principle of operation, control and performance of stepping motors. Construction, 

principle of operation, control and performance of switched reluctance motors. Construction, principle 

of operation, control and performance of permanent magnet brushless D.C. motors. Construction, 

principle of operation and performance of permanent magnet synchronous motors. 

R
ef

er
en

ce

s 

 Janardanan, E. G. “Special Electrical Machines”. PHI Learning Pvt. Ltd., 2014. 

 K. Venkataratnam, “Special Electrical Machines”, Universities Press (India) Private Limited, 2019. 

 Ratnam, K. Venkata. "Special Electrical Machine”, 2008. 

L
ab

o
ra

to
ry

  Experimental setup of hybrid stepper motor. 

 Speed control of brushless D.C motors. 

 Control of Switched Reluctance Motor. 

 Experimental setup of permanent Magnet Synchronous Machine. 
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Code Course Name Pre-req 
Cr. 

Hrs. 

Ct. Hr. Assessment 

Lec Lab Tut Sum SA MT PE/OE Final 

ELE 485 

Electrical 

Installations  

and Energy 

Utilization 

ELE 376 3 2 0 2 4 30 30 - 40 

C
o

u
rs

e
 

C
o

n
te

n
ts

 Codes and standards of electrical installations, Installation of electrical components, Electrical 

hazards, Inspection and testing, Electrical maintenance, Earth leakage detection, Installation 

planning, Electromagnetic field compatibility, Illumination technologies, Industrial heating; 

Conduction, Convection, Forced Convection and radiation, resistance, arc, dielectric, induction, 

H.F eddy current heating. Ventilation. 

R
ef

er
en

ce
s 

1. LINSLEY, Trevor. Basic electrical installation work. Routledge, 2013.  

2. NEIDLE, Michael. Electrical installation technology. Elsevier, 2016.  

3. DONNELLY, Eugene Lawrence. Electrical installation: Theory and practice. Nelson 

Thornes, 2014.  

4. ATKINSON, Bill; LOVEGROVE, Roger; GUNDRY, Gary. Electrical Installation Designs. 

John Wiley & Sons, 2012.  

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment 

ELE 491 
Senior Design 

Project II 

ELE 

392 
3 

Lec. Lab Tut Sum SA MT PE/

OE 

Final 

1 4 0 5 50 - 50 -- 

C
o
u
rs

e 

C
o
n
te

n
t 

The second design experience course for the students. The students build\implement\ fabricate 

their design. They test and evaluate their design against the design specification. The students are 

asked to demonstrate a functional project to the discussion committee, make an oral presentation 

and deliver their final report that documents the project 

 
 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 3118 Digital 

Electronics 

ELE 

213 

3 Lec. Lab Tut Su

m 

SA MT PE/O

E 

Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t Analysis of CMOS digital circuits: The CMOS logic gates (inverter, NAND, NOR, XOR, compound 

gates) - CMOS inverter and its dynamic operation -  Delay (Timing optimization, delay models) - 

Effect of transistor sizing - Power dissipation (static and dynamics) - Digital Ices technologies and 

logic circuits families - NMOS, dynamic, bipolar logic circuits- Sequential circuit design (delay 

constraint, clock skew) CMOS implementation of  Latches and flip-flop - semiconductor memories - 

Random access memory both SRAM and DRAM - Read only Memory. CMOS Fabrication process 

technology and Layout 

R
ef

er
en

ce
s 

 David Money Harris, Neil Weste, "CMOS VLSI Design: A Circuits and Systems Perspective", 

4th Edition, Pearson, 2011 

 Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3rd Edition, Institute of Electrical 

and Electronics Engineers, 2010. 

 H. Kaeslin, ―Top-Down Digital VLSI Design‖, 2015 

Laboratory PSPICE and HSPICE simulation for the course topics 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 3302 Robotics ELE 

232, 

ELE 245 

ELE 

3302 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Rigid Motions and Homogeneous Transformations, forward(configuration) Kinematics, Inverse 

Kinematics, Velocity Kinematics, Jacobian, Singularities, and Manipulability, Path planning, 

Trajectory Planning, Euler-Lagrange Method, Newton-Euler Formulation. 

References Mark W. Spong, “Robot Modeling and Control”, 2ndEdition, Wiley, 2020, ISBN-13: 978-
1119523994 

L
ab

o
ra

to
ry

 

Using MATLAB Robotics toolbox: 

 Rigid Motions and Homogeneous Transformations using MATLAB command 

 Get forward kinematics for Common serial robotics configuration 

 Get Jacobian and inverse Jacobian for Common serial robotics configuration 

 Trajectory generation using Robotics toolbox (half circle, straight line, quintic polynomial) 

In the sense of project-based learning, each student should submit a complete project that cover 

most of the intended outcomes 
 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE

3304 

Intelligent Control ELE 

232 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Concept of Artificial Intelligence. Foundations of Fuzzy Logic. Foundations of Fuzzy Control. Types 

of Fuzzy Controllers. Fuzzy Logic Toolbox. Creation of Fuzzy Inference System with Fuzzy Logic 

Toolbox. Creation of Fuzzy Controllers. Neural Networks. Neuron Model. Perceptron Model. 

Modeling of Basic Logic Functions using the Perceptron. Feedforward Neural Network with 

Backpropagation Error. Approximation of Functions by a Two-layer Feedforward Neural Network. 

Creation of a Neural Networks with Neural Network Toolbox. 

R
ef

er
en

ce
s 

 Jinkun Liu, “Intelligent Control Design and MATLAB Simulation”, Springer, 2018. 

 Li Xin Wang, ‘A Course in Fuzzy Systems and Control,’ 1st Edition, Pearson, 1997 

 J. M. Zurada, ‘Introduction to Artificial Neural Systems,’ 1st edition, 1992. 

 Thrishantha Nanayakkara, Ferat Sahin, “Intelligent Control Systems with an Introduction to 

System of Systems Engineering “, CRC Press, 2009, ISBN-13 :  978-1420079241 

Laboratory  Fuzzy Logic toolbox in MATLAB 

 Neural network toolbox in MATLAB 

 

 

 

 

 

 

 



   
 
_________________________________________________________________________________ 

322 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

3306 

Modelling and 

Simulation 

ELE 

245 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

Course 

Content 

Basic Concepts of Modeling. Two magnetically coupled coils. Reference Frame Theory. Small 

Signal Modeling. Modeling of Induction machines. Modeling of Synchronous Machine. Dynamic 

Analysis of Synchronous Machine. 

R
ef

er
en

ce
s 

 Ahmed Masmoudi, “Control Oriented Modelling of AC Electric Machines”, Springer, 2018. 

 Asif Mahmood Mughal, “Real Time Modeling, Simulation and Control of Dynamical Systems”, 
Springer, 2016. 

 R. Krishnan, “Electric Motor Drives - Modeling, Analysis& control”, Pearson Publications, First 
edition, 2002. 

 P.C. Krause, Oleg Wasynczuk, Scott D. Sudhoff, “Analysis of Electrical Machinery and Drive 
systems”, 2nd Edition, IEEE Press, 2002. 

L
ab

o
ra

to
ry

 MATLAB/SIMULINK lab for  

 two magnetically coupled coils 

 three phase induction machines 

 three phase Synchronous machines 

 DC machines 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

3308 

System Identification and 

Parameter Estimation 

ELE 231 3 Lec. Lab Tut Sum SA MT PE/OE Final 

3 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t Introduction to Estimation theory. Parameter estimation (online and offline). Minimum variance 

unbiased Estimation. Cramer- Rao lower bound. Linear estimators. Maximum likelihood. Least squares 

estimation. The method of moments. Bayesian Methods. Extension to Complex Data. Linear Kalman 

Filtering. Extended Kalman Filter. 

R
ef

er
en

ce
s  Steven M. Kay, “Fundamentals of Statistical Signal Processing:Practical Algorithm Development”, 

Pearson College Div, 2013, ISBN 13: 978-0132808033 

 P. R. Kumar, Pravin Varaiya, “Stochastic Systems: Estimation, Identification, and Adaptive Control “, 

Society for Industrial and Applied Mathematics, 2016. 

L
ab

o
ra

to
ry

  Computer labs with MATLAB. 

 State space Representation in MATLAB 

 Kalman Filters in MATLAB 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment 

ELE 

3402 

Advanced Topics in 

Computer Networks 

ELE 

246 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Spanning Tree Protocol(STP) - Spanning tree enhancements - PortFast technology - virtual LANs 

(VLANs) - 802.1Q Native VLAN - Dynamic trunking protocol  - Implement VLAN trunking protocol  - 

Implement Inter-VLAN Routing -  Per VLAN Spanning Tree (PVST+) - IPv4 Static Routing -  

Dynamic Routing Protocols - Distance Vector Routing Protocols (RIP V1, RIP V2 ) - Network 

management: goals, standards, protocols including SNMP (v1,2,3), Remote Monitoring - Network 

Automation (Telnet Python Automation on Routers)  - Network Programming (Sockets, IPv4, and 

Simple Client/Server Programming) - Software Defined Networking (SDN) - Wireless and Mobile 

Networks: (Wi-Fi, WiMAX, LTE Wireless LAN) 

R
ef

er
en

ce
s 

 A.S. Tanenbaum, “Computer Networks”, 6th Edition, Pearson Education, 2021. 

 James F. Kurose, Keith W. Ross, "Computer Networking a Top-Down Approach", Pearson, 8th 
edition, 2021, ISBN-13: 978-0-13-285620-1 

 Peter L Dordal, "An Introduction to Computer Networks", 2020 available in: 
https://intronetworks.cs.luc.edu/current2/html/ 

 PradeebanKathiravelu, Dr. M. O. FaruqueSarker, "Python Network Programming Cookbook", Packt 

Publishing, 2nd edition, 2017, ISBN 978-1-78646-399-9 

 '"CCNP Enterprise Advanced Routing ENARSI 300-410 Official Cert Guide", Raymond Lacoste, 

Brad Edgeworth, 2020, ISBN-13: 978-1-58714-525-4, Published by: Cisco Press 

L
ab

o
ra

to
ry

 

 Implementing Spanning Tree Protocol 

 Implementing VLANS 

 Inter-VLAN Routing 

 Static Route Configuration 

 RIP Configuration 

 Virtualization & VMware Installation & Windows Server 2019 Installation & Windows 10 

Installation - Active Directory 

 Join Domain & Create Domain Users & User Automation 

 Remote access on server & NTFS Permissions &Sharing Permissions 

 DHCP server & DNS server on Windows Server 

 Telnet Python Automation on Cisco Routers 

 Network Simulation Tools (ex. Mininet, Omnet) 

 Preparing network for practical implementation SDN (Software Defined Network) 

 Configuring Wireless LAN Access 

 

 

 

 

 

 

 

 

 

 

 

 

https://intronetworks.cs.luc.edu/current2/html/
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

3404 

Computer and Network 

Security 

ELE 

246 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Networking Security Concepts: (Attacks -  Mitigation Techniques- Vulnerability - Threats -  Risk - 

Exposure) - Cryptographic Technologies: Symmetric key, public key- DHCP Starvation Attack - DHCP 

Spoofing Attack  - Mitigating DHCP Attacks  -  MAC Spoofing Attack - MAC Flood Attack - Switch 

Port Security - IP Spoofing Attack - IP Source Guard - ARP Spoofing  Attack - Dynamic ARP 

Inspection - Mitigating STP Attacks - VLAN Switch spoofing Attack - VLAN Double Tagging Attack- 

Mitigating VLAN Attacks  - Securing Routing Protocols - RIPv2  Authentication Keychain - Securing 

Devices Access - Secure Shell (SSH)  - Securing wireless LAN -  Router Password Recovery - Backup 

and Restore Configuration Files  - Understanding Firewall Fundamentals 

R
ef

er
en

ce
s 

 William Stallings, “Cryptography and Network Security: Principles and Practice”, 6th Edition, 

Pearson, 2013, ISBN-13:  978-0133354690 

 James F. Kurose, Keith W. Ross, "Computer Networking a Top-Down Approach", Pearson, 8th 

edition, 2021, ISBN-13: 978-0-13-285620-1 

 Jose Manuel Ortega, "Mastering Python for Networking and Security", Packt Publishing, 2018, 

ISBN-13: 978-1788992510 

 '"CCNP and CCIE Security Core SCOR 350-701 Official Cert Guide", Omar Santos, 2020, ISBN: 

9780135971833, Published by: Cisco Press 

 '"CCNA Security 210-260 Official Cert Guide", Omar Santos, John Stuppi, 2015, ISBN-13: 978-1-

58720-566-8, Published by: Cisco Press 

L
ab

o
ra

to
ry

 

 Installing Wireshark & Installing Kali Linux 

 DHCP Starvation Attack using Kali Linux 

 Mitigating DHCP Attacks (Configure DHCP Snooping on real Cisco Switches) 

 MAC Flood ATTACK On Kali Linux 

 configure port-security on real Cisco Switch 

 IP Source Guard & Integration Between IP Source Guard & Port Security on real Cisco Switch 

 Detect Fake packets from attackers & Detect ARP Spoof Attack by Duplicate Address Filter 

 Configuring Dynamic ARP Inspection on real Cisco Switch 

 Configuring Root Guard &Configuring BDPU Guard 

 RIPv2 Authentication Keychain 

 Securing Devices Access & Configure SSH 

 HTTP Protocol Sniffing & Sniffing File Transfer Protocol & Sniffing Email Protocols 

 Wireless security & python security (port scanner - network scanner - network sniffer) 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

3406 

Software Engineering ELE 

144 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

The principles and theory of programming-in-the-large. The phases of software development, 

requirements development, software design software coding, and module testing, and software 

verification and validation - Documents, rapid phototyping, top down, bottom up, successive 

refinement, functional and data abstraction. - Black and white box testing methods. Software quality. 

Hierarchical and democratic term organization structures and the effects of personalizing and group 

dynamics. 

R
ef

er
en

ce
s  David Farley, “Modern Software Engineering”, Addison-Wesley Professional, 2021. 

 Rajib Mall, “Fundamentals of Software Engineering”, 4th Edition, PHI Learning, 2014 

 Ian Sommerville, “Software Engineering”, 10th edition, Pearson, 2015, ISBN-13: 978-013703515 

L
ab

o
ra

to
ry

 

Phases of the software development life cycle: 

 Identify the Requirements and prepare the problem statement 

 Analysis and design 

 Implementation, testing (Integration testing, Performance testing, regression testing, metrics) 

 Delivery, and maintenance 

 The Git environment 

 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 3408 Data Analytics BES 211 3 Lec. Lab Tut Sum SA M

T 

PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Project-based course focused on exploring and understanding how data are collected, represented, and 

stored, and computed/analyzed upon to arrive at appropriate and meaningful interpretation (gathering and 

wrangling the data), the ETL process - Set of algorithms for data analytics which include: hashing, indexes, 

caching; algorithms for structured datasets; streaming data modes; clustering algorithms; and case studies. 

Introduction to data mining: Concepts, techniques, and systems of data warehousing and data mining. Data 

visualization tools 

References  Anil K. Maheshwari, "Data Analytics Made Accessible", 2021 

 Mr Benjamin Smith, “DATA ANALYTICS: A Comprehensive Beginner’s Guide to Learn About 

the Realms Of Data Analytics From A-Z”, 2020, ISBN-13:  979-8640455267 

L
ab

o
ra

to
ry

 

 Descriptive Statistics 

 Reading and writing different datasets 

 Visualization 

 Correlation and Covariance 

 Using Hadoop for Big data 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 3410 Web Engineering ELE 

143 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Web developing basics - Website structure and hosting - HTML basics - HTML linking - HTML 

Forms- JavaScript programming - website with styles: CSS properties - Media specific styles - 

Layout Methods - Web design with Bootstrap - Typography - React - Database Integration - PHP 

Hypertext Processor - data interchange languages (JSON/XML) 

R
ef

er
en

ce
s 

 Terry Felke-Morris, "Basics of Web Design: HTML5 & CSS3", Pearson, 3rd edition, 2016, 

ISBN-13: 978-0133970746 

 Marty Stepp, Jessica Miller, and Victoria Kirst, "Web Programming Step by Step", LULU 

ENTERPRISES, 2nd Edition, 2012, ISBN13: 9781105578786 

 Jon Ducket, "HTML and CSS: Design and Build Websites", Willey, 2011, ISBN: 978-1-118-

00818-8 

 Jon Ducket, "JavaScript and JQuery: Interactive Front-End Web Development", Willey, 2014, 

ISBN: 978-1-118-53164-8 

Laboratory  Git Environment, Design using HTML, Design using CSS, Program using JavaScript, 

JSON/XML, Web Application 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

3412 

Fault-Tolerant 

Computing 

ELE 242, 

BES 211 

3 Lec. Lab Tut Sum SA MT PE/O

E 

Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t Introduction to fault tolerant systems - Fault Models - Stuck-at Faults - Error Detection - Fault Tolerant 

Design Techniques Based on Hardware Redundancy, software, information Redundancy - Measures of 

Fault Tolerance and Reliability– Case Studies 

R
ef

er
en

ce
s 

 Shooman, Martin, "Reliability of Computer Systems and Networks: Fault Tolerance, Analysis, and 

Design", Wiley Interscience, 2002. ISBN 9780471293422 

 Israel Koren C. Mani Krishna, "Fault-Tolerant Systems" 2nd Edition, Morgan Kaufmann, 2020, 

ISBN: 9780128181058. 

 Parag K. Lala, "Fault Tolerant & Fault Testable Hardware Design", 2020, BSP Books, ISBN: 

9789386819062 

L
ab

o
ra

to
ry

 Project based laboratory where the student along with the course will: 

 Design and implement a system 

 Apply Fault Tolerant Techniques to the system 

 implement fault injection techniques 

 Test and verify the design reliability 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

3414 

Cloud Computing ELE 

246 

3 Lec. Lab Tut Su

m 

SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Essential characteristics of cloud computing, the evolution of cloud computing, the emerging 

technologies supported by cloud, the different types of service and deployment models- 

Infrastructure-as-a-Service (IaaS), Platform-as-a-Service (PaaS), and Software-as-a-Service (SaaS). 

the three main deployment models available on the cloud—Public, Private, and Hybrid. various 

components of a cloud computing architecture: virtualization virtual machines, bare metal servers, 

and the difference between virtual machines and bare metal servers. the emergent trends in cloud 

computing:  Hybrid Multi-cloud, Serverless Computing, and Microservices. Cloud Security and 

Monitoring. 

R
ef

er
en

ce
s  Anand Nayyar , “Handbook of Cloud Computing”,  BPB Publication, 2019 

 Lizhe Wang, Rajiv Ranjan, Jinjun Chen, Boualem Benatallah , “Cloud Computing”, 2017 

L
ab

o
ra

to
ry

  Building a Cloud using OwnCloud and WAMPServer 

 Transferring Cloud Data Using Secure Channel 

 Harvesting Cloud Credientials by Exploiting Java Vulnerability 

 Performing Cloud Vulnerability Assessment Using Mobile-Based Security Scanner 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4111 
Satellite Communication 

ELE 

312 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Orbital Mechanics and Launchers, Satellites, Satellite Link Design, Modulation and Multiplexing 

Techniques for Satellite Links, Multiple Access Techniques, Error Control for Digital Satellite Links, 

Propagation Effects and their Impact on Satellite–Earth Links, VSAT SYSTEMS, Low Earth Orbit and 

Non-Geostationary Satellite Systems, Direct Broadcast Satellite Television and Radio, Satellite 

Navigation and the Global Positioning System. 

R
ef

er
en

ce
s 

 Timothy Pratt, Charles W. Bostian and Jeremy E. Allnutt, Satellite Communications, John Wiley & 

Sons, second edition, 2003 

L
ab

o
ra

to
ry

 

 Set up a Satellite Communication Link. 

 Study the generation of a Frequency Hopping Spread Spectrum Modulated signal. 

 To study radiation pattern & calculate beam width for Yagi uda& folded dipole antenna. 

 To study radiation pattern & calculate beam width for circular & triangular patch antenna. 

 To study GPS data like longitude, latitude using GPS receiver 

 Study of Minimum Shift Keying (MSK) Modulation and de-modulation Process 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4112 

Cellular 

Communication 

ELE 

312 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Elements of cellular radio system design, Different Specifications of world's cellular systems, Cell Coverage 

for Signal and Traffic, Cell-Site Antennas and Mobile Antenna. Co-channel Interference reduction, 

Frequency Management and Channel Assignment, Handoffs, Switching and Traffic, Data Links and 

Microwaves, Spectrum Efficiency Evaluation. 

References  William C. Y. Lee, "Mobile Cellular Telecommunications Systems", McGraw-Hill Inc.  

L
ab

o
ra

to
ry

 

 To study and analyze the behavior of the PSTN TST switch on Trainer kit. 

 To study and analyze the behavior of the CDMA Trainer kit designed to provide experimental knowledge 

of CDMA Direct Sequence Spread Spectrum Modulation/Demodulation technique. 

 To study and analyze the Mobile phone on its trainer kit. 

 To study and analyze the behavior of 3G network using cellular phone on the 3G mobile trainer kit. 

 To study and use the AT commands using GSM trainer kit to make voice call and send messages. 

 To study the VoIP implementation on VOIP Trainer kit. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 4121 Antenna Theory and 

Wave Propagation II 

ELE 

316 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

Course 

Content 
Aperture antennas. Horn antennas. Microstrip antennas. Parabolic antennas. Reflect array antennas. Base-

station antennas.  Propagation effects. 

References 
 Antenna Theory, Wiley, 3th edition, C. Balanis. 

 Antenna Theory and Design, Wiley,2nd Edition, Warren L. Stutzman, Gary A. Thiele. 

L
ab

o
ra

to
ry

 

 Aperture Antennas. 

 Horn Antennas.         

 The Rectangular Patch Antenna. 

 Microstrip Planar Array Antennas. 

 Parabolic Antennas.      

 Antenna Pattern Plotting. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 4122 Microwave Circuits 

and Devices 

ELE 

316 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Electromagnetic and plane waves review, rectangular and cylindrical waveguides, Microstrip and 

strip line, Microwave Network analysis (Z, Y, S, ABCD matrices), Microwave resonators 

(cavities, dielectric), Misc. components (attenuators, terminations), Microwave Filters LPF and 

BPF, Active Microwave elements. 

References  Microwave Engineering, David M.Pozar, Wiley, 4th edition. 

Laboratory 

 Microstrip Impedance calculations. Microwave Network by Matlab. 

 Microstrip Coupler.  Microstrip LPF. Microstrip BPF.     
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4131 

Forward Error 

Correction Codes 

ELE 

313 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 0 4 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Cyclic Codes, Encoding of Cyclic Codes, Decoding of cyclic Codes, Shortened Cyclic Codes, 

Binary BCH Codes, Decoding of BCH codes, RS Codes, Majority-Logic decodable and finite 

geometry codes, Convolutional Code, Viterbi decoder, Soft-output Viterbi algorithm, BCJR 

algorithm, Turbo-codes, LDPC codes, Reliability based soft-decision decoding algorithm for linear 

block codes. 

References 
 Simon Haykin, Communication Systems, Wiley, 4th edition 

 Shu Lin, Daniel Castello, Error Control Coding, Pearson, 2nd edition 

Laboratory 

 Simulation of the encoder and decoder of cyclic code. 

 Simulation of the encoder and decoder of BCH code. 

 Simulation of the encoder and decoder of RS code. 

 Simulation of the encoder of Convolutional code. 

 Simulation of the Viterbi decoder. 

 Simulation of the soft-output Viterbi decoder. 

 Simulation of the BCJR decoder. 

 Simulation of LDPC decoder. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4151 

Digital Signal Processing 

II 

ELE 

314 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 0 4 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

course covers advanced topics of DSP that provide the student solid theoretical and practical 

understanding of: system solution with initial conditions using UZT, multi-rate signal processing, 

quadrature-mirror filters, LTI system analysis, advanced filter design and spectral analysis. 

R
ef

er
en

ce
s  Discrete-Time Signal Processing, Oppenhiem, Schafer Pearson, 3rd edition 

 Digital Signal Processing: Principles, Algorithms and Applications, J. Proakis, D. Manolakis, 

Prentice-Hall, 2006 (4-th edition)      

 Applied Digital Signal Processing, Theory and Practice. Dimitris G. Manolakis, Vinay K. Ingle, 

Cambridge University Press, 1st edition. 

L
ab

o
ra

to
ry

 

 Discrete-Time Convolution using MATLAB. 

 Sample rate conversion of audio files using MATLAB. 

 Design of IIR and FIR digital filters using "Filter Design and Analysis" tool of MATLAB. 

Evaluation of finite-word precision on filter response and stability. 

 DTMF Generation and Detection using IFFT and FFT. 

 Project: Voice Compression using double-band multi-rate Quadrature Mirror Filters. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4152 

Detection and Estimation 

Theory 

ELE 

311 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 0 4 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Fundamentals of detection theory, Single sample detection of binary hypotheses, Bays criterion, 

Minimax criterion, Neyman-Pearson criterion, Receiver operating characteristics, Multiple sample 

detection of binary hypotheses, Fundamentals of estimation theory, relation between detection and 

estimation theory, Types of estimation problems, Properties of estimators, Bayes estimation, Maximum-

likelihood estimation, Cramer-Rao inequality. 

R
ef

er
en

ce
s 

 Harry L. Van Trees, Detection, Estimation, and Modulation Theory, Part I. 

 Thomas A. Schonhoff, Detection and Estimation Theory and its Applications, Pearson Prentice 

Hall, 2006           

L
ab

o
ra

to
ry

  Simulation of M-ary PSK receiver. 

 Simulation of M-ary FSK receiver. 

 Frequency offset estimation in digital receivers. 

 Symbol time estimation in digital receivers. 

 Simulation of Radar transmitter and receiver. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4301 

Advanced Robotics ELE 

3302 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Introduction to parallel robots, Flying robots (construction, dynamic, and control), Mobile robotics 

(construction, dynamic, and control), Static force and compliance, trajectory planning, robot control, 

robot sensing. Environmental perception applying sensors and computer vision 

R
ef

er
en

c

es
 

 Siciliano, Bruno, Khatib, Oussama, “Springer Handbook of Robotics”, (Eds.),2016 

 Mark W. Spong, “Robot Modeling and Control”, 2ndEdition, Wiley, 2020, ISBN-13: 978-1119523994 

L
ab

o
ra

to
ry

 

Using MATLAB Robotics toolbox: 

 use MATLAB Robotics toolbox for flying robot modeling and control 

 use MATLAB Robotics toolbox for mobile robot modeling and control 

 Trajectory generation for prespecified tasks (case study) 

 Getting start with computer vision in robotics field. 

In the sense of project-based learning, each student should submit a complete project that cover most of 

the intended outcomes 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 4303 Autonomous 

Systems 

ELE 

3302 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

This course introduces autonomous systems including the architecture of autonomous systems.  

The Basics of Autonomy (Motion and Vision), design of agents, models and knowledge 

representations, robot navigation (localization and mapping. The lectures and exercises of this 

course introduce several types of robots such as wheeled, flight, and underwater robots, self-

deriving cars). 

References  R.Seigwart, I. R.Nourbakhsh, D. Scaramuzza, "Introduction to Autonomous Mobile Robots”, 

2nd Edition, MIT Press, 2011. 

 Gerardus Blokdyk, “Autonomous System AS”, 2nd Edition, 5STARCooks, 2022, ISBN-13:  978-

0655342304. 

L
ab

o
ra

to
ry

 

 MATLAB virtual lab: Modelling and simulating autonomous robotics systems 

 Using different computer's program such as V-REP for simulating the dynamics of different 

robots. 

 Other useful simulating programs may be included (GACEEPO, MSC ADAMS). 

 Laboratory experiments will be set based on the course selected topics and robots. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4305 

Advanced Control 

Systems 

ELE 

333 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 1 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t Basic principles of control systems engineering, Modeling of sampled‐data systems, sampling rate 

selection, Controller design with continuous systems, Direct digital design, Design considerations for 

robust control, Feedforward control, State space methods for control and estimation, Optimal feedback, 

and long-range predictive control, Adaptive, learning, fuzzy, and variable structure control 

R
ef

er
en

ce
s 

 Eduardo Garcia Jaimes,”Advanced Control Systems: Theory and Practice”,Our Knowledge 

Publishing, 2021, ISBN-13:  978-6202831758 

 Hassan K. Khalil, “Nonlinear Control”, 1st edition, Pearson, 2014, ISBN:  978-0133499261 

 K. Ogata, “Modern Control Engineering”, 5th edition, Pearson, 2009, ISBN: 978-0136156734 

 G. F. Franklin, J. David Powel, M.L. Workman, “Digital Control of Dynamic Systems”, 3rd edition, 

Adison Wesley, 1997, ISBN: 978-0201820546 

L
ab

o
ra

to
ry

 Project based laboratory where the student along with the course will: 

 Design, build, simulate, and test control systems and strategies using   both MATLAB and Simulink 

 Work on a controls‐based project related to graduate thesis work. If graduate thesis is not controls‐

related, a relevant project will be assigned 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4307 

Advanced Industrial 

Automation Systems 

ELE 331 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Introduction to industry 4.0. Sensors and transducers: Temperature, displacement, force, pressure, displacement 

sensors – Actuators: Hydraulic, Pneumatic, and Electric actuators – Digital PI, PID controller – Industrial Process 

Control examples: Continuous Casting process, rolling process, Winding, and unwinding process, drawing 

process, Mixing Process, basics of machine safety, process safety. Industrial Communications, Protocols, 

networks. Examples on media converters. Protocol converters. 

R
ef

er
en

ce
s  Geoffrey Williamson, “Industrial Automation: Systems and Engineering”, States Academic Press, 2022 

 L. A. Bryan, E. A. Bryan, 'programmable controllers’ theory and implementation', 2nd Edition, Amer Technical 
Pub, 2003. 

 Dag H. Hanssen,” Programmable logic controllers a Practical approach to IEC 61131-3 Using CoDeSys”, Wiley, 
2015. 

L
ab

o
ra

to
ry

  Process Simulator labs 

 Drive Control through network 

 Protocol Examples 

 WinCC SCADA 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4309 

Selected Topics in 

Control Systems 

 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t This course would cover selected contemporary topics in control systems engineering. The course 

content must take approval from the Electrical Engineering Department Council before students‘ 

registration. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4401 

Parallel and Distributed 

Systems 

ELE 

3402 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

The use of parallelism to achieve high performance - parallelism within the central processing unit – parallel 

processing in multiprocessors environment - physical components of the data flow machines – new parallel 

architectures - the new advances in parallel processing - models and structures parallel data - examples of 

applications of the current in parallel and distributed systems- Distributed Systems, MapReduce, Clusters - 

Distributed File Systems, Security - Distributed Shared Memory, Peer-to-Peer 

R
ef

er
en

ce
s 

 Arun Kulkarni, Nupur Prasad Giri, Nikhilesh Joshi, Bhushan Jadhav, “Parallel and Distributed Systems “,Wiley, 

2016, ISBN: 9788126565825 

 Peter Kacsuk, Thomas Fahringer, “Distributed and Parallel Systems: From Cluster to Grid Computing”, 

Springer 2007, ISBN-13: 978-0387698571 

 F. Xhafa, F. Leu, M. Ficco, and C. Yang, “Advances on P2P, Parallel, Grid, Cloud and Internet Computing,” 

Proceedings of the 13th International Conference on P2P, Parallel, Grid, Cloud, and Internet Computing 

(3PGCIC-2018). 

L
ab

o
ra

to
ry

  Virtual Machines and Virtualization of Clusters and Data Centers 

 Implementation of Service Oriented Architecture for Distributed Computing. 

 Cloud Programming and Software Environment 

 grid Computing, Systems, and Resource Management. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 4403 Digital Forensics ELE 

3404 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t Introduction to Digital Forensics, Types of cybercrimes, electronic evidence and handling, 

electronic media, collection, searching and storage of electronic media, internet crimes, hacking 

and cracking. Data Acquisition and Authentication Process, Windows Systems, UNIX file 

Systems, mac file systems, computer artifacts, Internet Artifacts, OS Artifacts, and their forensic 

applications. Forensic Tools, Usage of Slack space, tools for Disk Imaging, Data Recovery, 

Vulnerability Assessment Tools, FTK tools, Anti Forensics and probable counters, process of 

computer forensics and digital investigations, processing of digital and multimedia evidence. 

R
ef

er
en

ce
s 

 C. Altheide and H. Carvey, “Digital Forensics with Open-Source Tools”, Syngress, 2011. ISBN: 

9781597495868. 

 Rama Chandra Malayanur, “Forensics2022: Digital Forensics and Cyber Crime", 2022 

 Preston Miller, Chapin Bryce, “Python Digital Forensics Cookbook: Effective Python recipes 

for digital investigations, Packt Publishing, 2017. 

L
ab

o
ra

to
ry

 

 Live Case Studies 

 Open-Source Forensic Tools 

 Disk Forensics and Data Recovery 

 Steganography 

 Key loggers 

 Network monitors 

Used in Program Computer and Control Systems (Computer Concentration) Semester 9 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 4405 Software Project 

Management 

ELE 

3406 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Introduction to Software Project Management - Project Analysis: strategic assessment, technical 

assessment, economic analysis - Activity Planning and Scheduling: Objectives of activity 

planning, Work breakdown structure, Bar chart, Network planning model: Critical path method, 

Program evaluation and review technique, Precedence diagramming method, shortening project 

duration, Identifying critical activities. - Risk Management - Resource allocation - Monitoring and 

control - Software quality assurance and testing - Software Configuration Management 

References  Adolfo Villafiorita, "Introduction to Software Project Management", Auerbach Publications, 

2014,ISBN 9781466559530 

 Robert K. Wysocki, "Effective Software Project Management", Wiley, 2006,ISBN: 978-0-470-

44653-9 

L
ab

o
ra

t

o
ry

 

Students should prepare a project report using different concepts of software project management. 

The project can be done in groups. Each group can select a case study and apply the concepts of 

software project management focusing on project analysis, scheduling, risk analysis, resource 

allocation, testing. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 4407 Compilers ELE 

144 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

Course 

Content 

Introduction to Compiling; Lexical analysis: specification and recognition of tokens, finite 

automata; Syntax analysis: grammars, top-down and bottom-up passing; Syntax-directed 

translation; Semantic routines; Storage-allocation strategies; Code generation; Error recovery. 

References  Keith D. Cooper, Linda Torczon, “Engineering a Compiler”, 3rd Edition, Morgan Kaufmann, 

2022. 

 AlfredAho, et al, “Compilers. Principles, Techniques and Tools”, Addison Wesley,2006. 

Laboratory  Lexical Analysis 

 Symbol Table 

 Type Checking and Semantic Analysis 

 Optimization 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 4409 Internet of Things ELE 342 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Overview of IoT and High-level Architecture, Setting up IoT workflow. Programming with 

Advanced C / Embedded C. Micro-controller programming using Arduino. Programming with 

Python. Building IoT Applications using Raspberry Pi 

IoT Protocols: HTTP, CoAP, MQTT, AMQP, 6LoWPAN. IoT Cloud Infrastructure 

Performance and Security in IoT 

R
ef

er
en

ce
s 

 John Soldatos, ―Building Blocks for IOT Analytics‖, River Publishers, 2017, ISBN: 978-87-

93519-03-9. 

 Marco Schwartz, ―Internet of Things with Arduino Cookbook‖, Packt Publishing, 2016, 

ISBN-13 :  978-1785286582 

 Othmar Kyas, ―How to Smart Home a Step-by-Step Guide to Your Personal Internet of 

Things‖, 3rd edition, Key concept Press 

L
ab

o
ra

to
ry

 

 reading digital input through Wi-Fi 

 Reading analog input through Wi-Fi 

 NodeRed platform intro 

 Using MQTT broker in sending messages 

 Raspberry Pi interface for IoT 

 

 

 

 

 

 



   
 
_________________________________________________________________________________ 

335 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2023لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4411 
RTL design 

ELE 242 3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Introduction - FPGA Architecture - Overview of FPGA/ASIC Design Flow- RTL Coding - Digital 

Design with HDL (VHDL/Verilog) - Design modelling with examples - Test Bench Development - 

Simulation and Synthesis- Timing Analysis - Chip Scope - RTL Optimization - System Design with 

Finite and Algorithmic State Machine. 

R
ef

er
en

ce
s 

 Frank Vahid, " Digital Design with RTL Design, VHDL and Verilog", Second Edition A John Willey 

Sons Publications, 2011 

 Sanjay Churiwala · Sapan Garg, "Principles of VLSI RTL Design a Practical Guide”, Springer New York 

Dordrecht Heidelberg London, ISBN 978-1-4419-9295-6, 2011 

 A. Arockia Bazil Raj, "FPGA-Based Embedded System Developer’s Guide",Taylor & Francis Group, 

LLC, 2018 

L
ab

o
ra

to
ry

  Arithmetic Operations: Adders/ Subtractors - Multipliers – Dividers 

 Trigonometric Computations: CORDIC 

 Memory Design and Implementation: ROM - RAM 

 Peripheral Interfacing 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4413 

Selected Topics in 

Computer Engineering 

 3 Lec. Lab Tut Su

m 

SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t As the development of computer engineering is fast, this course would cover selected contemporary 

topics in computer engineering. The course content must take approval from the Electrical Engineering 

Department Council before students‘ registration. 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 4425 
VLSI Design 

ELE 

4411 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

Course 

Content 

This course covers Principles, analysis, and design of CMOS Radio frequency (RF) integrated 

circuits for wireless communication systems.  Noise performance and limitations of devices, RF 

Circuits, Design of RF Filter design. Basic blocks in RF systems and their VLSI implementation, 

Low noise Amplifier design, Design of Mixers, Various mixers working and implementation. 

VCO and definition of phase noise, Noise power and trade off. PLL frequency Synthesizers. 

Frequency dividers. Cadence SpectreRF for circuit simulations.    

       

References 

 Thomas H. Lee , Design of CMOS RF Integrated Circuits, Cambridge University 

press,  June 2012. 

  Jacob Baker, CMOS Circuit Design, Layout, and Simulation, 3rd Edition, Institute of 

Electrical and Electronics Engineers, 2010. 

 Razavi, PHI, RF Microelectronics, Pearson, 2nd edition. 

Laboratory 
 Gilbert Mixer Simulation (Cadence SpectreRF). 

 LNA simulation using Cadence SpectreRF. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

ELE 

4427 
ASIC Design 

ELE 

4411 
3 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 2 1 5 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Course covers Fundamentals of ASIC digital Design Flow, Advanced register-transfer level RTL design 

using HDL language. RTL Verification, Synopsys design compiler, logic synthesis tool for mapping 

RTL onto Gate-Level, Netlist Generation, Essential Level system on chip SOC designing, ASIC 

physical design flow, Floor planning, Automatic Place the Functional blocks, Optimization and timing 

analysis techniques, Clock tree synthesis CTS, and Routing Algorithms, ASIC verification and post 

Synthesis Algorithms. virtuoso GDS file. DRC & LVS calibration. 

R
ef

er
en

ce
s  Digital ASIC Group, Digital ASIC Design, A Tutorial on the Design Flow, Lund Institute of 

Technology, October 20, 2005. 

 Michael John Sebastian Smith, Application-Specific Integrated Circuits, 1997. 

 Golshan, Khosrow, Physical Design Essentials, springer, 2007. 

L
ab

o
ra

to
ry

 

 Design and implement a FIR filter by VHDL and perform the following steps:  

 Verification from your code. 

  Logic synthesis. 

 Import Design to SOC Encounter.  

 Floor Planning. 

 Placement. 

 Optimization and timing analysis. 

 Pre-CTC Timing. 

 Clock Tree Synthesis. 

 Post-CTS timing. 

 Routing the Design. 

 Post synthesis gate level simulation. 

 Generating final GDS File. 

 
Code Course Title Pre-req Cr. 

Hrs. 

Ct Hrs Assessment 

BES 111 Differential Equations BES 012 3 
Lec Lab Tut Tot SA MT PE/OE Final 

2 0 2 4 30 30 - 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Ordinary differential equations (ODEs): Classification and types of solutions of ODEs. Solution of 

first order ODEs - Applications of ODEs (Newtons law of cooling, electric circuits) - Solution of nth 

order ODEs (homogeneous and non-homogeneous) - System of first order linear differential 

equations - Series solution of differential equations- Laplace transforms and inverse Laplace 

transforms with applications - Fourier series with applications. Gamma and Beta functions 

 

Partial Differential Equations (PDEs): Classification and types of solutions of PDEs. Applications of 

PDEs.  Solution of linear PDEs with constant coefficients, solution of some initial-boundary value 

problems. Solution of PDEs by Laplace Transforms. 

R
ef

er
en

ce
s  Morris Tenenbaum, Harry Pollard, "Ordinary Differential Equations: An Elementary Textbook 

for Students of Mathematics, Engineering, and the Sciences", Dover Publications, Last Edition. 

 Wei-Chau Xie, Differential Equations for Engineers, CAMBRIDGE UNIVERSITY PRESS, 

2010. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct Hrs Assessment 

BES 112 Numerical Analysis BES 111 3 
Lec. Lab Tut Tot SA MT PE/OE Final 

2 2 0 4 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Numerical in general: Errors, norms, Numerical solution of a system of linear and nonlinear 

equations. matrix eigenvalues, least square method (Curve fitting), Interpolations, Numerical 

differentiation and integration. 

Numerical ODEs and PDEs: methods for the solution of initial value problems in 1st order ODEs 

and higher order ODEs, Finite difference methods for boundary value problems in ODEs and 

initial-boundary value problems for PDEs (Elliptic and parabolic PDEs)-  Lab simulations of 

engineering applications 

R
ef

er
en

ce
s 

 R W Hamming, "Numerical Methods for Scientists and Engineers", Courier Dover 

Publications, Last Edition. 

 Steven C. Chapra, ―Applied Numerical Methods with MATLAB for Engineers and Scientists‖, 

Mcgraw-Hill, 3rd edition. 

 Nita H. Shah, Numerical Methods with C++ Programming, PHI Learning, 2008. 

L
ab

o
ra

to
ry

 

Lab simulations by software‘s as (C++, Matlab, Python,…)- Simulating practical technical 

problems- linear equations due to electric circuits , truss and spring mass systems. -  Electric charge 

calculations-  Nonlinear structural problems- Deflection of nonlinear springs- Calculating the 

shrinkage of a trunnion- Finding the longitudinal Young‘s modulus -Estimating voltage drop on a 

resistor-  Calculating the work done by stretching a string- Simulating equations due to the fluid 

continuum problems, DC motor speed control problems-  interpolation and fitting for signals and 

voltage current relations- population growth calculations- Fluid flow rate calculations- Distributed 

wind force problems 
 

 

 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct Hrs Assessment 

BES 113 Mathematics III BES 012 3 
Lec. Lab Tut Tot SA MT PE/OE Final 

2 0 2 4 30 30 - 40 

C
o

u
rs

e 
C

o
n
te

n
t 

Complex Functions: Complex plane, Polar form of complex number, Powers and roots, Cauchy-

Riemann equations, Conformal transformations. Some elementary transformations (linear function, 

rational and bilinear functions, irrational functions, the exponential function, trigonometric 

functions). Complex integration. 

Multivariable Calculus (B):  Multiple integrals: double integrals, areas, moments, double integrals in 

polar form, triple integrals, masses and moments in three dimensions, triple integrals in cylindrical 

and spherical coordinates, substitution in multiple integrals, line and surface integrals, Green, Gauss 

and Stock‘s theorems. 

R
ef

er
en

ce
s 

 Erwin Kreyszig, "Advanced Engineering Mathematics", / Paperback / Wiley, John & Sons, 

Last Edition. George B. Thomas, Jr., Maurice D. Weir,  Joel Hass, THOMAS' CALCULUS 

Multivariable (Twelfth Edition), 2010. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment 

BES 

214 

Discrete Mathematics and 

Linear Algebra 

BES 

011 

3 Lec. Lab Tut Sum SA MT PE/OE Final 

2 0 2 3 30 30 - 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Discrete Mathematics: Proofs - Recursion - Sets - Combinatorics - Number theory - Relations - 

Functions and matrices - Graphs and Trees - Algebraic structures (Groups-Rings-Fields)- Introduction 

to modelling computations. 

Linear Programming: Definitions, Maximization and Minimization problems, Graphical solutions of 

linear programming problems, Simplex and Big – M method. - Graphs and Digraphs: shortest path, 

spanning tree. 

R
ef

er
en

ce
s  Susanna S. EPP, Discrete mathematics with application, Fourth Edition, 2011, Brooks/Cole 

Cengage Learning. 

 Gass, S. I. Linear Programming: Methods and Applications, 5th ed. McGraw-Hill, 1985, New York 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct Hrs Assessment 

BES 211 
Engineering Statistics 

and Probability 
BES 012 3 

Lec Lab Tut Tot SA MT PE/OE Final 

2 2 0 4 10 30 20 40 

C
o
u
rs

e 
C

o
n
te

n
t 

Probability: Obtaining Data - Probability models: mathematical, deterministic model. Probability 

theory concepts. -  Discrete Distributions: Binomial and Poisson distribution. Continuous 

Distributions: Normal and Exponential Distribution. - Joint distributions. 

Statistics and Estimation: central point theorem, Single and multiple confidence interval, Prediction 

interval, tolerance interval - Hypothesis testing, - Inferences on the mean and variance of Normal 

distribution, Inference of two samples. – Simple and multiple Linear Regression and Correlation. -  

Applications involving uniform, Gaussian. Markov chains - Queueing Theory - Course examples are 

drawn from signal processing, system reliability, data science, wireless communications, civil 

engineering, and mechanical engineering - Lab simulations of engineering applications. 

R
ef

er
en

ce
s  R. E Walpole, R. H. Myers, ―Probability and Statistics for Engineers and Scientists", Macmillan 

Publishing, Last Edition. 

 David Levine, Patricia Ramsey , Robert Smidt, ―Applied Statistics for Engineers and 

Scientists: Using Microsoft Excel & Minitab‖, First Edition, 2000. 

L
ab

o
ra

to
ry

 

Lab simulations by software‘s as (Excel, Matlab, Python,…)- Exploratory data analysis and data 

transformation (Tabulated data summaries and statistics, Histograms, Box and Correlation plots, 

Computation of means, variances, etc, Missing data imputation)- Simple random sampling with and 

without replacement- Stratified random sampling- Simulating Bernoulli process and Poisson 

distribution - Simulating Markov chains applications-Binary and sequential hypothesis testing and 

gambler's ruin -Gaussian Mixture Models, clustering and anomaly detection- Regression models and 

inference- Time series forecasting and ARIMA models. 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment 

BES 

131 
Modern physics 

BES 031 

BES 032 
2 

Lec. Lab Tut Sum SA MT PE/OE Final 

2 1 1 4 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Quantization theory and photoelectric effect and, Wave-particle duality, Schrodinger equation, Particle 

in a box, Quantum tunneling, Band theory of solids, intrinsic and extrinsic semiconductors, energy band 

diagrams, drift and diffusion currents, Carrier generation and recombination, continuity equations, pn 

junction, Bipolar Junction Transistor, Field-Effect Transistors, solar cells, properties of dielectric 

materials. 

R
ef

er
en

ce
s  R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018. 

 Neamen, Semiconductor Physics and Devices-Basic Principles, 4
th
 Ed, McGraw-Hill, 2012. 

 Robert F. Pierret, Semiconductor Device Fundamentals, 2
nd

 Ed, Addison Wisely, 1996. 

L
ab

o
ra

to
ry

  Photoelectric effect,  

 Line spectrum, 

 Hall Effect, 

 p-n junction diode characteristics, 

 Solar cell characteristics 

Used in Program Electrical power Engineering Semester 3 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment Criteria  

MEC 131 Computer 

Applications 
ELE 042 2 

Lec. Lab Tut Sum ST MT PE/OE Final 

1 2 0 3 10 30 20 40 

C
o
u
rs

e 

C
o
n
te

n
t 

Developing basic concepts of algorithmic thinking to solve problems of relevance in 

engineering practice and implementing these algorithms MATLAB. Loops, control structures, 

functions, arrays. Create MATLAB programs that solve real-world problems in engineering 

and the sciences. Numerical methods, solution of nonlinear equations, plotting, logic 

operations, and graphical user interfaces to design, test, and debug numerical algorithms. 

References 
 Simin Nasseri, ―Solving Mechanical Engineering Problems with MATLAB‖, Linus 

Publications 

Laboratory Student's programs of tasks and problems are carried out in the engineering Computer Labs. 

Used in Program All Mechanical Department Programs Semester 3 
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