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 أولا: يمذيخ

ٍزلبكح ٖٓ صٞهح اُوًبئي أُطِٞثخ ُلا بؽلْٟو ًُول ثلأ اُزؼ٤ِْ اُٜ٘ل٠ٍ ك٠ ٜٗب٣خ اُووٕ اُزبٍغ ػ

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

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

ُٔؼوكخ اٍزلبكح ٖٓ ك٠ أُغبلاد اُز٠ رل٤ل اُجْو٣خ، ك٠ ؽ٤ٖ رَؼ٠ أُٜٔخ اُضب٤ٗخ ا٠ُ الا خبه أُؼوك٤ٍٞغ اٛرا٠ُ 

ؽز٤بعبد ااُؼ٤ِٔخ ك٢ ٓب ٣٘لغ الإَٗبٕ ٝأُغزٔغ ٖٓ فلاٍ رط٣ٞو  ٓ٘زغبد عل٣لح أٝ كزؼ ٓغبلاد عل٣لح رِج٢ 

 الإَٗبٕ ٝأُغزٔغ.

ٍزلبكح ٖٓ اُزولّ اُؼ٠ِٔ ك٠ اٍز٘جبٛ ٌُٞاكه اُوبكهح ػ٠ِ الآٖ اُٞاٙؼ إٔ اُزؼ٤ِْ اُٜ٘ل٠ٍ ٣ٜلف ا٠ُ رٞك٤و اٝ

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

لك ٝا٥لاد الأٓو اُن١ ٣زطِت رٞك٤و اُطبهبد الإٗزبع٤خ أُ٘بٍجخ ٝاػلاك أَُز٘لاد اُل٤٘خ ٝاُٜ٘ل٤ٍخ ٝرٞك٤و اُؼ

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

 اُؼ٘بٕو الإٗزبع٤خ.

أُغبلاد اُٜ٘ل٤ٍخ أُقزِلخ ٣زطِت اػلاك ٜٓ٘لً ك٢ إ اؽز٤بط ٍٞم اُؼَٔ ٌُٞاكه ثْو٣خ ٓلهثخ ٝٓئِٛخ ُِؼَٔ 

 ل٤ٍخ اُؾل٣ضخ ا٠ُ عبٗت اُولهح ػ٠ِ اُزطج٤ن ٝأُيط ث٤ٖ كوٝع أُؼوكخ أُقزِلخ.ػ٠ِ ٓؼوكخ ًبك٤خ ثبُؼِّٞ اُٜ٘

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

٠ٔ ٕٝ٘بػ٠ ٝرٌُ٘ٞٞع٠ أصبه مُي ٓب ٗواٙ َِٝٗٔٚ ٝاٙؾب ٖٓ رولّ ػِأْٛ ، ًٝبٕ ٖٓ ًلبءرٜب كٍٝ اُؼبُْ اُضبُش

 عؼَ ٛنٙ اُلٍٝ هائلح ك٠ رِي أُغبلاد.

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

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

 أوجه التمٌزالرؤٌة والرسالة و

 رؤٌةال . أ

 فً التعلٌم الهندسً و البحث العلمًو الدولً  لتحمٌك مكانة متمٌزة على المستوى المومً و الإللٌمًتتطلع الكلٌة 

 .و الابتكار لتحمٌك التنمٌة المستدامة للمجتمع

 رسالةال . ب

فى سوق العمل ، ولادرة على  اللازمة للمنافسةرات كلٌة بإعداد كوادر هندسٌة مزودة بالمعارف والمهاالتلتزم 

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

ل تكنولوجٌات تتوجه الخطة الجدٌدة إلى التؤكٌد على أهمٌة الربط بٌن التعلٌم و التعلم، كذلن تعتمد على إدخا

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

 ـ محتوى علمى ٌركز على الجوانب الهندسٌة والتطبٌمٌة. 2

 ة سوق العمل.كبالطالب وتإهله لموامهارات صمل تٌدانى ـ برامج للتدرٌب الم 3

 فى الهندسة. الآلىـ التركٌز على استخدام تطبٌمات الحاسب  4

 الفنٌة. الأجنبٌةـ إثراء الطالب باللغة  5

 .ختٌارٌة تحمك طموح الطلاب فى برامج دراسٌة مرنةلاـ حزمة من المواد ا 6

 قسامها العلمٌةأتطور إنشاء الكلٌة و

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

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

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

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

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

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

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

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

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

لمسم العلوم  بالإضافةالهندسة المٌكانٌكٌة و الهندسة الكهربائٌة والهندسة المدنٌة  :وبدأت الكلٌة بثلاثة ألسام هً

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

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

 .2016لطاع الدراسات الهندسٌة والمجلس الأعلى للجامعات فً نوفمبر 

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

والباحث فً إجراء البحوث والدراسات. وتسعى الكلٌة ببذل كل جهد لخدمة المجتمع ومهنة الهندسة من خلال 
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مدٌم الدورات التدرٌبٌة تمدٌم برامج متخصصة متمٌزة وتمدٌم الاستشارات الهندسٌة للمطاع الخاص والحكومً وت

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

 :التالٌة  الأقسام العلمٌةوتضم الكلٌة 

 .لسم الهندسة المٌكانٌكٌة .1

 .لسم الهندسة الكهربٌة .2

 لسم الهندسة المدنٌة. .3

 لسم العلوم الهندسٌة الأساسٌة. .4

 المعمارٌة .لسم الهندسة  .5

 المستقبلٌة النظرة

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

ومع التمدم الصناعً فً المجالات  ات،والإللٌمً والدولً مثل شعبة الهندسة الطبٌة وشعبة هندسة المٌكاترونٌ

 بالإضافة إلى النهضة التى تشهدها مصر للمشارٌع المحلً والمستوى الإللٌمً والدولًالمختلفة على المستوى 

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

Programs  )  الهندسة فً التخصصات التالٌة :العلوم فً لمنح درجة بكالورٌوس 

 ٌكٌة.الهندسة الكهرومٌكان 

 .هندسة وإدارة التشٌٌد 

 والبنٌة التحتٌة هندسة المرافك 

 هندسة المٌكاترونٌات و الأتمتة 

 كهُخالأستزاتُجُخ نههذاف الأ

 تخرٌج مهندسٌن على معرفة بالأسالٌب الهندسٌة الحدٌثة. •

 إعداد الكوادر المادرة على إٌجاد حلول للمشاكل الهندسٌة واتخاذ المرارات. •

 ٌن على المنافسة فً سوق العمل.إعداد مهندسٌن لادر •

 متكامل. وتربوي تعلٌمًتنمٌة المٌم الأخلالٌة والتربوٌة للخرٌجٌن بخلك مناخ  •

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

المتطور  الابتكاريلفكر توفٌر دراسات علٌا تتسم بمزج العلوم الهندسٌة بالتجرٌب والتطبٌك لتنمٌة ا •

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

 التملٌدٌة.

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

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

 وتمدٌم الاستشارات الهندسٌة للمنشآت ولمشروعات البنٌة الأساسٌة بكافة أنواعها.

 و الاَتمبنُخ و يىاد انلائحخ انعبيخ لأحكبوا ثبَُب:

 ( أحكبو عبيخ1يبدح )

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

 ك٤ٔب ُْ ٣وك ك٠ ّؤٗٚ ٗٔ ك٠ ٛنٙ اُلائؾخ

٣قٚغ اُطبُت ُوبٕٗٞ ر٘ظ٤ْ اُغبٓؼبد ٝلائؾزٚ اُز٘ل٤ن٣خ ٝ اُوٞاػل أُ٘ظٔخ اُٖبكهح ٖٓ اُغبٓؼخ . أٓب ٓبُْ  .2

 ٣نًو ك٤ٚ ٗٔ كزطجن ػ٤ِٚ أؽٌبّ ٛنٙ اُلائؾخ. 

خ أُووهاد الافز٤به٣خ ٝمُي ثٔٞاكوخ ٓغٌِ اُوَْ اُؼ٢ِٔ ٝٓغ٢َِ ا٤ٌُِخ ٣َٔؼ ٤ٌُِِخ ثبٙبكخ ٓووهاد ُوبئٔ .3

 ٝاُغبٓؼخ كٕٝ اُوعٞع ُِغ٘خ اُوطبع اُٜ٘ل٠ٍ.

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

ّواف ػ٠ِ اُزٔبه٣ٖ ٝاُزٔبه٣ٖ اُزطج٤و٤خ  ٝرؾزَت ٍبػبد اّواف ٝػ٠ِ اُوبئْ ثبُزله٣ٌ الإ ،أُله٤ٍٖ

 أُؾلكح ُِٔووه. ثٞاهغ ػلك ٍبػبد اُزٔو٣ٖ ٝ اُزٔو٣ٖ اُزطج٤و٢

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

 .ٛبُجب 22ٌَُ ٓغٔٞػخ ٌٓٞٗخ ٖٓ 

 10ُٔٞاك اُزطج٤و٤خ ُِٔغٔٞػخ أٌُٞٗخ ٖٓ ااُزٔبه٣ٖ اُزطج٤و٤خ رؼبَٓ ٓؼبِٓخ اُزٔبه٣ٖ ٣ٝوّٞ ثزله٣ٌ رؼبَٓ  -3

ص٤ٖ٘ اؽل ٓؼب٤ٗٝٚ أٝ اص٘بٕ ٖٓ ٓؼب٠ٗٝ أػٚبء ٤ٛئخ اُزله٣ٌ ثبلإٙبكخ ا٠ُ أ٣ٌ ٝػٚٞ ٤ٛئخ رله ةلاٛ

 ٖٓ اُوبئ٤ٖٔ ثبُزله٣ت اُؼ٠ِٔ ثبُٞهُ أٝ أُؼبَٓ.

خ ُِزله٣ت ا٤ُٔلا٠ٗ ٣زْ  ك٠ أُواًي اُٖ٘بػ٤خ ٝاُْوًبد اُٜ٘ل٤ٍخ ٣ْٝوف ػ٠ِ اُزله٣ت ػٚٞ ثبَُ٘ج -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 ُٜٝ٘ل٤ٍخ. ٓغٔٞػخ ٖٓ اُجوآظ ا ثجٜ٘برولّ ٤ًِخ اُٜ٘لٍخ 

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

 .ؽز٤بعبد الإه٤ٔ٤ِخ اُز٢ رَزوطت اُؼل٣ل ٖٓ اُقو٣غ٤ٖ أُٖو٤٣ٖالااُٖ٘بػخ ًٝنُي ٔغزٔغ ٝاؽز٤بعبد اُ

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

ُ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 

 اُٜ٘لٍخ أُل٤ٗخ 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

خ أُواكن ٝ اُج٤٘خ ٛ٘لٍ

 اُزؾز٤خ
12 Infrastructure and Utilities Program 

ٛ٘لٍخ ا٤ٌُٔبرو٤ٗٝبد ٝ 

 الأرٔزخ
13 Mechatronics Engineering and Automation Program  

 

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

 ىس انعهىو فٍ انهُذسخ انًُكبَُكُخثكبنىرَ -1

 .ثوٗبٓظ ٛ٘لٍخ اُز٤ْٖٔ ٝالإٗزبط ا٤ٌُٔب٢ٌ٤ٗ -

 .ثوٗبٓظ ٛ٘لٍخ اُو١ٞ ا٤ٌُٔب٤ٌ٤ٗخ -

 .ثوٗبٓظ ٛ٘لٍخ ا٤ٌُٔبرو٤ٗٝبد -

 اُٜ٘لٍخ اٌُٜو٤ٌٓٝب٤ٌ٤ٗخثوٗبٓظ  -

 ٛ٘لٍخ ا٤ٌُٔبرو٤ٗٝبد ٝ الأرٔزخثوٗبٓظ  -
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 ثكبنىرَىس انعهىو فٍ انهُذسخ انكهزثُخ -2

 .رٖبلاد اٌُٜوث٤خٌُزو٤ٗٝبد ٝالاالإٛ٘لٍخ 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 ثوٗبٓظ -

 ؾز٤خٛ٘لٍخ أُواكن ٝ اُج٤٘خ اُز 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 

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

 ( الألسبو انعهًُخ4يبدح)

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

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

 انمسى انعهًٍ و
 هَْ اُؼِّٞ اُٜ٘ل٤ٍخ الأٍب٤ٍخ 1

 هَْ اُٜ٘لٍخ ا٤ٌُٔب٤ٌ٤ٗخ 2

 هَْ اُٜ٘لٍخ اٌُٜوث٤خ 3

 َْ اُٜ٘لٍخ أُل٤ٗخه 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

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

 .ُِٔووهادٔ٘بٛظ اُزله٣ٌ ٝأُؾزٟٞ اُؼ٢ِٔ ُزط٣ٞو أَُزٔو اُاُوَْ ٛٞ أَُئٍٝ ػٖ  -
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 ك٤ٜب ػ٠ِ اُ٘ؾٞ اُزب٢ُ: ُزله٣ٌ ٝاعواء اُجؾٞسثبأُقزٔ ٢ اُؼُِٔوَْ فبٕخ ثباُزب٤ُخ  ٙٞػبدأُٞ

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

 اُٜ٘لٍخ ا٤ٌُٔب٤ٌ٤ٗخ:. هَْ 2

ب ٝاُِؾبّ، ٛ٘لٍخ ٕ٘بػ٤خ، ٛ٘لٍخ ٓٞاك، ٤ٌٓب٤ٌٗ اَُجبًخرٌُ٘ٞٞع٤ب : ٛ٘لٍخ اُز٤ْٖٔ ٝالإٗزبطرقٖٔ  -

، هطغ أُؼبكٕ، ر٤ٌَْ أُؼبكٕ بٍبد، ٤ٌٓب٤ٌٗب ا٥لاد ٝاُزؾٌْ ا٢ُ٥، اُز٤ْٖٔ ٝاُوٍْ اُٜ٘ل٢ٍ،اُو٤

 اُز٤ٖ٘غ اُوه٢ٔ، رقط٤ٜ أُٖبٗغ، ٛ٘لٍخ اُغٞكح.

، اٗزوبٍ اُؾواهح ٝاٌُزِخ، اداُل٣٘ب٤ٌٓب اُؾواه٣خ ٝك٣٘ب٤ٌٓب اُـبى: ٛ٘لٍخ اُوٟٞ ا٤ٌُٔب٤ٌ٤ٗخرقٖٔ  -

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

 ُِ٘ظْ اُؾواه٣خ، أٗظٔخ اُطبهخ اُغل٣لح ٝ أُزغلكح. اُزؾٌْ ا٢ُ٥ ٝاُو٤بٍبد

 الأرٔزخ ٝاُزؾٌْ، اُز٤ْٖٔ أُلٓظ، ر٤ْٖٔ ٝر٤ٖ٘غ ا٤ٌُٔبروٌٌٝٗ، اُوٝثٞربد٤بد: ا٤ٌُٔبروٝٗ رقٖٔ -

 ٗظٔخ ا٤ٌُٔبرو٤ٗٝخ ك٢ اُٖ٘بػخ، الأٗظٔخ ا٤ٌُٔبرو٤ٗٝخ ك٢ ا٤َُبهاد.، الأٝرطج٤وبد ا٤ٌُٔبروٌٌٝٗ

 اُٜ٘لٍخ اٌُٜوث٤خ:هَْ . 3

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

 اُو٤بٍبد اٌُٜوثبئ٤خاُؾٔب٣خ ، اُوطغ ٝ اٌُزو٤ٗٝبد اُوٟٞ، ٛ٘لٍخ ، اُوٟٞ اٌُٜوثبئ٤خ، اُغٜل اُؼب٢ُ

 .خٝالافزجبه ٝاُزؾٌْ ك٢ أٗظٔخ اُطبه

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

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

 .ٔزٌبِٓخاُ

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

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

 .أُؼبُغخ ٝٛ٘لٍخ اُ٘ظْ ٝرطج٤وبد أٌُج٤ٞرو، أُزؼلكح

 زؾ٤َِ الإْٗبئ٢، ر٤ْٖٔ ا٤ُٜبًَ اُقوٍب٤ٗخ، ر٤ْٖٔ ا٤ُٜبًَ اُلٞلام٣خ، افزجبه اُقٖبئُٔ. هَْ اُٜ٘لٍخ أُل٤ٗخ: ا4

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

١ ٝالاٍزْؼبه ػٖ أَُؼ اُز٣ٖٞوٛ٘لٍخ اُو١ ٝ اُٖوف، أَُبؽخ ٝاُغ٤ٞك٤َ٣ب، ، أُٞائغ، ا٤ُٜله٤ٌُٝب

 .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  زْو٣ؼبد ٝاكاهح أُْبه٣غ،ٝرٌُ٘ٞٞع٤ب اُج٘بء ٝاُُز٘ل٤ن٣خ وٍٞٓبد ااُأُؼٔبه٣خ ٝ

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

 .ٝاػبكح رؤ٤َٛ أُٞاهغ اُزبه٣ق٤خ ٝاُزواص٤خ

 ثبنثب: لائحخ انذراسخ ثُظبو انسبعبد انًعتًذح

 ًُخ( َظبو انذراسخ ثبنجزايج الأكبد5َيبدح)

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

 .بالمجلس الأعلى للجامعاتوالتكنولوجٌة والصناعٌة التً ٌمرّها مجلس الجامعة ولجنة لطاع الدراسات الهندسٌة 

 (2020انًزجعً ) ( يعُبر انسبعخ انًعتًذح طجمب  نلإطبر6يبدح )

أٝلا: ثبَُ٘جخ ُِٔؾبٙواد: رؾَت ٍبػخ ٓؼزٔلح ٝاؽلح ٌَُ ٓؾبٙوح ٓلرٜب ٍبػخ ٝاؽلح أٍجٞػ٤ب فلاٍ اُلَٖ 

 اُلها٠ٍ اُٞاؽل.

ٍبػخ ارٖبٍ اٍجٞػ٤ب  3-2صب٤ٗب : ثبَُ٘جخ ُِزٔبه٣ٖ اُزطج٤و٤خ ٝاُلهًٝ اُؼ٤ِٔخ: رؾَت ٍبػخ ٓؼزٔلح ٝاؽلح ٌَُ 

 فلاٍ اُلَٖ اُلها٠ٍ اُٞاؽل.

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

 ( رئُس انمسى انعه7ًٍيبدح)

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

 كاه٣خ.لإّواف ػ٠ِ اكاهح ّئٕٝ اُوَْ اُزؼ٤ٔ٤ِخ ٝاُجؾض٤خ ٝاالإ -2

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

 أُووهاد ًَ ك٢ ٓغبٍ رقٖٖٚ.

 .اػلاك اُقطٜ اُزْـ٤ِ٤خ ُِوَْ ٝٓزبثؼخ ر٘ل٤نٛب. -4

 بُوَْ.ثٓظ اِجوًُبك٢ٔ٣ لأّواف ػ٠ِ ػ٤ِٔخ اُزط٣ٞو الإا -5

 الإّواف ػ٠ِ اُزله٣ت ا٤ُٔلا٠ٗ. -6

 اُؼ٠ِٔ ُِجوٗبٓظ.الإّواف ػ٠ِ أُئرٔو  -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 االأاػلاك روو٣و ١ٍٞ٘ ّبَٓ ػٖ ٤ٍو اُلهاٍخ ٝ -11

 ٤ل ا٤ٌُِخ.ػٔ

 ( يُسك انجزَبيج8يبدح )

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

 ٝكن أُؼب٤٣و اُزب٤ُخ:  ُٔلح ػب٤ٖٓ كها٤٤ٍٖ هبثِخ ُِزغل٣ل ٓغ٢َِ اُو٤َٖٔ ثبَُ٘جخ ُِجوآظ اُج٤٘٤خ

 .٤ٖ ثبُوَْ مٝ ًلبءح ك٢ ٓغبٍ رقِٖٖٚؼبٓإٔ ٣ٌٕٞ أؽل أػٚبء ٤ٛئخ اُزله٣ٌ اُ -1

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

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

 ٍٞ ٓجزٌوحِإٔ ٣ٌٕٞ ُل٣ٚ هإ٣خ ٣ٝطوػ ؽ -4

 .٣ِْ٤و اُزؼإٔ ٣ٌٕٞ ُل٣ٚ فجوح ك٢ ٓغبٍ عٞكح ٝرطٞ -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

ُٚ ثبُ٘ياٛخ  ز٤ٔي ك٢ اٗغبى أُٜبّ أُؾلكح، ٍٝغَ ٝربه٣ـ ٝظ٤ل٢ ٣ْٜلِٚ ُِإٔ ٣ٌٕٞ ُل٣ٚ ٤ٍوح مار٤خ رئٛ -9

 ُزياّ.لاٝا

 ٣ٝوّٞ َٓ٘ن اُجوٗبٓظ ثبُٜٔبّ اُزب٤ُخ : 

 ٓزبثؼخ ر٘ل٤ن اُجوٗبٓظ اُلها٢ٍ ٖٓ فلاٍ: -1

 اُزؾون ٖٓ اًزَبة اُطِجخ ُٔقوعبد رؼِْ اُجوٗبٓظ اُلها٢ٍ. -

 اُزؾون ٖٓ رطج٤ن اٍزوار٤غ٤بد اُزله٣ٌ ا٠ُٕٞٔ ثٜب ك٢ ر٤ٕٞق ٓووهاد اُجوٗبٓظ اُلها٢ٍ. -

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

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

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

 ا٤ٍخ ا٠ُ هئ٤ٌ اُوَْ.هكغ أُوزوؽبد أُزؼِوخ ثزط٣ٞو أُووهاد اُله -3

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

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

 . أُقزٔ

ثبُٔووهاد ٖٓ اَُبكح أػٚبء ٤ٛئخ اُزله٣ٌ ُزؾ٤َٖ  اُقبٕخ زوبه٣واُ ٝٓواعؼخ اُزؼ٤ٔ٤ِخ اُؼ٤ِٔخ ٓزبثؼخ -7

 .اُؼ٤ِٔخ اُزؼ٤ٔ٤ِخ

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

 ُِجوٗبٓظ ٝاُز٤ٕٞبد أُزؼِوخ ثٚ ا٠ُ هئ٤ٌ اُوَْ.

 .ها٢ٍك 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

 ٓزبثؼخ اٗزظبّ اُؼ٤ِٔخ اُزؼ٤ٔ٤ِخ ٝاُغلاٍٝ اُلها٤ٍخ. -12

 . ًبك٢ٔ٣لأا ػزٔبكلا.رطج٤ن ٗظْ ُٝٞائؼ اُغٞكح ٝاُزو٣ْٞ ٝا -13

 أُزبثؼخ ٓغ ُغ٘خ عٞكح اُجوٗبٓظ ُؼَٔ اُلهاٍخ اُنار٤خ أٝ اُزوو٣وا١َُٞ٘ ُِجوٗبٓظ. -14

 انطلاة شئىٌ نجُخ  (9)  يبدح

اُطلاة  ّئٕٞرقزٔ ُغ٘خ ثوئبٍخ ٤ًَٝ ا٤ٌُِخ ُِزؼ٤ِْ ٝ اُطلاة ٝ  اُطلاةاُزؼ٤ِْ ٝ ُغ٘خ ّئٕٞ رٌَْ 

 :( ٖٓ هبٕٗٞ ر٘ظ٤ْ اُغبٓؼبد28)ٛجوب ُِٔبكح  ثلهاٍخ ًَ اُْئٕٞ اُقبٕخ ثبُطلاة

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

 ر٘ظ٤ْ اُزله٣ت اُؼ٢ِٔ ُِطلاة. -2

رزجغ ٗزبئظ الآزؾبٗبد ٝ كهاٍخ الإؽٖبءاد اُقبٕخ ثٜب، ٝ روبه٣و ُغبٕ الآزؾبٕ ػٖ َٓز٣ٞبرٜب، ٝ  -3

 ا٤ٌُِخ.  رول٣ْ اُز٤ٕٞبد اُلاىٓخ ك٢ ّؤٜٗب ا٠ُ ٓغٌِ

 ر٘ظ٤ْ أٌُبكؤد ٝ أُ٘ؼ اُلها٤ٍخ. -4

 رزجغ اُْ٘بٛ اُضوبك٢ ٝ اُو٣ب٢ٙ ٝ الاعزٔبػ٢ ُِطلاة ٝ رول٣ْ الاهزواؽبد اٌُل٤ِخ ثوكغ َٓزٞاٙ. -5

ر٘ظ٤ْ ٤ٍبٍخ ػ٤ِٔخ ُِطلاة، ثؾ٤ش ٣ٌٕٞ ٌَُ ٓغٔٞػخ ٖٓ ٛلاة اُلوهخ اُلها٤ٍخ هائل ٖٓ أػٚبء  -6

ُِٞهٞف ػ٠ِ ْٓبًِْٜ اُؼ٤ِٔخ ٝ رٞع٤ْٜٜ ٝ اُؼَٔ ػ٠ِ  ٤ٛئخ اُزله٣ٌ، ٣ؼبٝٗٚ ٓلهً َٓبػل أٝ ٓؼ٤ل

 ؽِٜب ثٔؼوكخ اكاهح ا٤ٌُِخ ٝ أٍبرنرٜب.

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

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

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

 انًُسك انعبو نهتحىل انزلًً ثبنجزايج (10يبدح )

٤ْ ٣ؼ٤ٖ ثوواه ٖٓ ا٤َُل الأٍزبم اُلًزٞه ػ٤ٔل ا٤ٌُِخ ثؼل رو٤ّؼ ا٤َُل الأٍزبم اُلًزٞه ٤ًَٝ ا٤ٌُِخ ُْئٕٞ اُزؼِ

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

  اُقجواد ك٠ اُؼَٔ ث٘ظبّ اَُبػبد أُؼزٔلح ُٔلح ػب٤ٖٓ كها٤٤ٍٖ هبثِخ ُِزغل٣ل ٝػ٤ِٚ اُو٤بّ ثبُٜٔبّ اُزب٤ُخ:

 ٝ ٗوبٛ ارٖبٍ ثْجٌخ الإٗزوٗذ.الإّواف ػ٠ِ رغ٤ٜي اُج٤٘خ اُزؾز٤خ ُِزؾٍٞ اُوه٠ٔ ٖٓ ّجٌبد  -1

 ٓواعؼخ أػٔبٍ اُزَغ٤َ ُِطلاة اٌُزو٤ٗٝب. -2

 ٓواعؼخ رٖؾ٤ؼ الافزجبهاد الإٌُزو٤ٗٝخ. -3

 هكغ ٗزبئظ اُطلاة ػ٠ِ أُٖ٘خ اُوه٤ٔخ ُِغبٓؼخ. -4

 ( يجهس إدارح انجزايج11يبدح )

أٓب اُجوآظ ٓزؼلكح  ٣وّٞ  ٓغٌِ اُوَْ اُؼ٢ِٔ أُقزٔ ثلٝه ٓغٌِ الإكاهح ُِجوآظ اُزق٤ٖٖخ )أُغب٤ٗخ(،

٣قزٔ ٓغٌِ اُزقٖٖبد )ؿ٤و أُغب٤ٗخ( رٌَْ ٓغبٌُ اكاهرٜب ٛجوب ُلائؾخ أُٞؽلح ُِجوآظ ثبُغبٓؼخ. ٝ

ثبُجوآظ ٓزؼلكح عواءاد  اُؼ٤ِٔخ ٝاُلها٤ٍخ ٝالإكاه٣خ ٝأُب٤ُخ أُزؼِوخ اكاهح 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 اُوٞاػل ٖٓ الاٍزض٘بء كهاٍخ. ط

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

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

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

 .اُجوآظ ثزْـ٤َ 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 •

 اُزقٖٖبد. ٓزؼلك عل٣لاً ثوٗبٓغًب هَْ ٖٓ أًضو ٣وزوػ

 كهاٍخ ا٠ُ ثبلإٙبكخ اُِٞائؼ ٛنٙ ك٢ ًٔب وٗبٓظاُج ٓ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 زواػالاه 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 ظاُجوٗبٓ رغ٤ٔل اُوَْ أُقزٔ أٝ أُغبٌُ أُقزٖخ، ٓغٌِ ر٤ٕٞخ ػ٠ِ 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 ٝ ولّ اُزؼ٤ِْ ك٢ اُجوآظ أُزقٖٖخ ٓغبٗبً. ر الأػ٠ِ ُِغبٓؼبد. ًٔب أٜٗب

ٖٓ  ّٜبكح اُضب٣ٞٗخ أُٖو٣خ )اُضب٣ٞٗخ اُؼبٓخ( أٝ ٓب ٣ؼبكُٜب، ٝاُزؾن ثٜب ٞاأًِٔ زؼ٤ِْ أُغب٢ٗ ْٛ أُٝئي اُن٣ٖاُ

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

 .ٝ لائؾزٚ اُز٘ل٤ن٣خ ٓؼبدُغبهبٕٗٞ 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  للالتحاق بالبرامج المختلفةعامة المواعد من خلال مجلس الكلٌة التضع الكلٌة  •

ث٘بء ػ٠ِ اُولهح  الساعات المعتمدة ببرامج مبدأ تكافإ الفرص هً الأساس فً لبول الطلاب بنظام الدراسةو

 ٤ٌُِِخ.  ٍز٤ؼبث٤خالا

بُجوآظ ٓزؼلكح ث٤٘ٔب رقٚغ هٞاػل الاُزؾبم ث٣َٔؼ ُطلاة اُزؼ٤ِْ أُغب٢ٗ ثبُزَغ٤َ ك٢ اُجوآظ أُزقٖٖخ،  •

ُِٞائؼ أُ٘ظٔخ ك٢ ٛنا اُْؤٕ ٛجوب ُٔب رٚؼٚ اُغبٓؼخ ٖٓ ( ٤ُٔٔيحااُزقٖٖبد )أُؼوٝكخ ٍبثوبً ثبٍْ اُجوآظ 

 .ٛجوب ُِلائؾخ الأًبك٤ٔ٣خ أُٞؽلح ثبُغبٓؼخ ُٜب هٍّٞ كها٤ٍخ ٓ٘لِٖخّوٝٛ ٝ
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ِوطبع ُاُؾل الأك٠ٗ  ٞاؽوو ْٜٖٓ فلاٍ ٌٓزت اُز٤َ٘ن ٌُٝ٘ثجٜ٘ب اُطلاة ؿ٤و أُِزؾو٤ٖ ٓجبّوح ث٤ٌِخ اُٜ٘لٍخ • 

اُزؾ٣َٞ اُٖبكهح ٖٓ أُغٌِ الأػ٠ِ ُِغبٓؼبد ك٢ ٛنا اُْؤٕ ٍ٘خ الاُزؾبم، أٓب  ٣قٚؼٕٞ ُوٞاػل اُٜ٘ل٢ٍ

اُوٍّٞ اُلها٤ٍخ  مادّوٛ إٔ ٣ْ٘ٚ ا٠ُ اُجوآظ ٓزؼلكح اُزقٖٖبد ٛلاة اَُ٘ٞاد اَُبثوخ ٣زْ هجُْٜٞ 

 ٓغٌِ ا٤ٌُِخ ًَ ػبّ. ب٣ووهٛاُز٢  أُ٘لِٖخ

الاٗٚٔبّ ا٠ُ اُجوآظ  ُْٜ اُؾن ك٢لاٍ ٌٓزت اُز٤َ٘ن، ٖٓ فثجٜ٘ب 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  م١ٝ اُولهاد أُب٤ُخ أُؾلٝكح،ُِطلاة اُن٣ٖ ؽووٞا اُؾل الأك٠ٗ ٖٓ أُؼلٍ اُزوا٢ًٔ، أٝ اُطلاة 

 .ػ٠ِ اهزواػ ٓغٌِ اكاهح اُجوآظ ث٘بء اُز٢ ٣ؼِٜ٘ب أُغٌِ ًَ ػبّ

ؼ٢ِٔ ) ّؼجخ اُو٣ب٤ٙبد إ ٝعلد( ٛجوب وَْ اُاُ - اُؼبٓخاُضب٣ٞٗخ ٖٓ أٝائَ ٛبُت  ٣زْ اػلبء أػ٠ِ صلاصٕٞ• 

٤ِٛخ ٓلح الإػلبء ٣َزٔوٓظ ٓزؼلكح اُزقٖٖبد. ُٝجواػ٘ل الاُزؾبم ثب لهاٍخآُٖ هٍّٞ ُِزور٤ت اُزٌواه١ 

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

 .ػ٤ِٚ الآز٤بى ٤ٍٝزْ رطج٤ن اُوٞاػل الأفوٟ

خ ٖٓ اُوٍّٞ اُلها٤ٍخ ػ٘ل ٣زْ اػلبء اُطلاة اُقَٔخ الأٝائَ ك٢ اُلوهخ الإػلاك٣خ ك٢ أ١ ٤ًِخ ٛ٘لٍخ ؽ٤ٌٓٞ •

 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

ك٢ اُوٍّٞ اُلها٤ٍخ جوآظ ٓزؼلكح اُزقٖٖبد رقل٤ٚبد ا٣ُزْ ٓ٘ؼ اُطلاة أُزلٞه٤ٖ كها٤ٍب كافَ  •

 ًبُزب٢ُ:

 % 20رقل٤٘ ٣َٖ ا٠ُ  ≤GPA 3.7اما ًبٕ   -

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

كٍٖٞ كها٤ٍخ هئ٤َ٤خ ٓززب٤ُخ، ٣ٌٖٔ  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 ٓغٌِ ا٤ٌُِخ ٓوبثَ هٍّٞ اٙبك٤خ ٣ووهٛب ٓواد أفوٟ  4ٓوح أفوٟ ُٔلح  ا أُووهٛن

 رَغ٤َ أُووه.
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ٓزطِجبد  ٖٙٔ ثبُزَغ٤َ ك٢ أُووهاد أُطِٞثخ ُِؾٍٖٞ ػ٠ِ اُلهعخ اُجوآظ أُزقٖٖخ٣َٔؼ ُطِجخ  •

ؿ٤و لأ١ ٍجت ٖٓ الأٍجبة ُِجوٗبٓظ أ١ ٍبػبد ٓؼزٔلح َٓغِخ ثؼل اَُبػبد أُؼزٔلح أُطِٞثخ ٝثوٗبٓغٚ. 

 ٓغٌِ ا٤ٌُِخ ًَ ػبّ ك٢ ٍ٘خ رَغ٤َ أُووه. ٤خ أُ٘لِٖخ اُز٢ ٣ووهٛب٣زْ رؾ٤َٖ اُوٍّٞ اُلهاٍأُوجُٞخ 

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

ٓغٌِ ا٤ٌُِخ  رَغ٤َ اُلٝهاد ك٢ اُلَٖ ا٤ُٖل٢ ثلكغ اُوٍّٞ اُلها٤ٍخ أُ٘لِٖخ اُز٢ ٣ووهٛب ٣ٌْٜٔ٘ مُي

 ك٢ ٍ٘خ رَغ٤َ أُووه. ًَ ػبّ

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

 21 ػٖ أَُغِخ اَُبػبد ػلك ري٣ل ٝألا َٝٓ٘ن اُجوٗبٓظ الأًبك٢ٔ٣ أُوّل ٓٞاكوخ ثؼل( فو٣غب اُطبُت

 .طبُتُِ 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،اُز٢ ٣ووهٛب ٓغٌِ ا٤ٌُِخ ًَ ػبّ ك٢ ٍ٘خ رَغ٤َ أُوو

 ُِلائؾخ.

isciplinary) D-Inter (: انزسىو انذراسُخ نهجزايج يتعذدح انتخصصبد14يبدح )

Programs ) 

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

 ًبك٤ٔ٣خ.بَُ٘خ الأث الإػلإ ػٖ ٛنٙ اُوٍّٞ هجَ ثلء اُلهاٍخ ٤ًَٝ ا٤ٌُِخ ُِزؼ٤ِْ ٝ اُطلاة

ػلك اَُبػبد أُؼزٔلح  ُل٤ِٖٖ الأٍٝ ٝاُضب٢ٗ( ػ٠ِ أٍب٣ًزْ ككغ اُوٍّٞ اُلها٤ٍخ ك٢ ًَ كَٖ كها٢ٍ )ا• 

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

اُؼلك اُلؼ٢ِ َُِبػبد  أهَ ٖٓ مُي ، ٝك٢ ٛنٙ اُؾبُخ ٣غت ػ٠ِ اُطبُت ككغ ٓجِؾ ُِ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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 بيعخ( لىاعذ  انتحىَم )تغُُز انجزَبيج انذراسً ( وإعبدح انمُذ داخم انج15يبدح )

  ٣غٞى رؾ٣َٞ اُطلاة ٖٓ ثوٗبٓظ ٛ٘ل٠ٍ ث٘ظبّ اَُبػبد أُؼزٔلح )ٖٓ كافَ ا٤ٌُِخ( ا٠ُ أ١ ٖٓ اُجوآظ

% ٖٓ ٓزطِجبد 05أُلهعخ ك٠ لائؾخ ا٤ٌُِخ ٝكوب ُِوٞاػل اُز٠ ٣ؾلكٛب ٓغٌِ ا٤ٌُِخ ٛبُٔب ُْ ٣غزي اُطبُت 

 اُزقوط ٝ ثؼل اعواء أُوبٕخ اُلاىٓخ.

  إٔ ٣ٌٞٗٞا  ك٠ ثوٗبٓظ آفو، ٣غت ػ٤ِْٜ ُزؾبم ُِلهاٍخ٣وؿجٕٞ ك٠ الآظ ٝ أُِزؾو٤ٖ ثجوٗبػ٠ِ اُطلاة

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

 .ٍز٤ؼبث٤خ٣ٝووٛب ٓغٌِ اُغبٓؼخ ث٘بء ػ٠ِ اُولهح الا

 زْ اُزؾ٣َٞ الا ػٖ ٛو٣ن ٌٓزت اُزؾ٣ٞلاد أُوًيٟاما ًبٕ اُزؾ٣َٞ ٖٓ ٤ًِخ أفوٟ كافَ اُغبٓؼخ لا٣ 

 . ٝثؼل ػَٔ أُوبٕبد اُلاىٓخ ٝٓغ ثلا٣خ اُؼبّ اُلها٠ٍ ثبكاهح اُغبٓؼخ 

 ( ُْؾَبة اُزول٣واد أٌُبكئخ ػ٘ل رؾ٣َٞ اُطبُت ٖٓ اُ٘ظبّ اُل٠ِٖ ا٠ُ ٗظبّ ٣3َزقلّ اُغلٍٝ هه )

 اَُبػبد أُؼزٔلح.

 ٖػ٠ِ اُضب٣ٞٗخ اُؼبٓخ أٝ ٓب٣ؼبكُٜب ٝكوب ُِزو٤ّؾبد اُز٠ روك ٤ٌُِِخ  ٣غٞى هجٍٞ اُطلاة اُٞاكل٣ٖ اُؾب٤ِٕ

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

 ٛجوب ُِوٞاػل أُ٘ظٔخ.اُغبٓؼ٤خ ٣ٝزْ اُوجٍٞ 

 لىاعذ انتحىَم يٍ انجبيعبد الأخزي( 16يبدح )

 ِٛجبد اُزؾ٣َٞ ٖٓ عبٓؼبد أفوٟ ٛجوب ُِْوٝٛ اُزب٤ُخ : ٣زْ رول٣ْ

 .٣زْ اُزؾ٣َٞ ػٖ ٛو٣ن ٌٓزت اُزؾ٣ٞلاد أُوًيٟ ثبكاهح اُغبٓؼخ 

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

 خ رطجن اُ٘ظبّ اُل٠ِٖ ك٠ ثؼ٘ ٣غٞى ُٔغٌِ ا٤ٌُِخ هجٍٞ ٛلاة ٓؾ٤ُٖٞ ٖٓ ٤ًِبد ٛ٘ل٤ٍخ ؽ٤ٌٓٞ

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

 . ُلأٛو اُز٠ رٚؼٜب ُغ٘خ هطبع اُلهاٍبد اُٜ٘ل٤ٍخ ٓغ الاُزياّ ثٔب ٗٔ ػ٤ِٚ اُج٘ل اَُبثن

 د أفو١ ا٢ُ اُجوآظ ٓزؼلكح اُزقٖٖبد ثب٤ٌُِخ رؾ٣َٞ اُطلاة ٖٓ ثوآظ ٍبػبد ٓؼزٔلح ثغبٓؼب ٣غٞى

% ٖٓ اَُبػبد أُؼزٔلح اُلاىٓخ لاعز٤بى 50ثؼل ػَٔ أُوبٕبد أُطِٞثخ  ؽ٤ش لا٣زْ اؽزَبة أًضو ٖٓ 

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

ع٤ٔغ الأؽٞاٍ ٣زْ اعواء ٓوبٕخ ُٔب كهٍٚ ٤ُزْ ؽَبثٚ ٖٙٔ ٝ ك٢ ٍ٘ٞاد كها٤ٍخ ػ٠ِ اعز٤بىٛب. 

 ٓزطِجبد اُؾٍٖٞ ػ٠ِ اُلهعخ كٕٝ اؽزَبثٜب ك٢ ؽَبة أُؼلٍ اُزوا٢ًٔ ُِطبُت.

 .ػلّ اؽزَبة أٟ ٍبػبد ٓؼزٔلح ُٔووهاد ٠ٚٓ ػ٠ِ كهاٍزٜب فٌٔ ٍ٘ٞاد أًبك٤ٔ٣خ 

 اُوٍٞة أٝ الأًبك٤ٔ٣خ ُِلوٓ ه٠ٖالأ اُؾل رغبٝىْٛ ثَجت ٤ًِزْٜ ٖٓ أُل٤ُٖٖٞ اُطلاة ث٘وَ ٣َٔؼ لا. 
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 انذراسخ فً جبيعبد اخزي( 17يبدح )

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

 عبٓؼخ  أفوٟ ٓؼزوف ثٜب ٖٓ أُغٌِ الأػ٠ِ ُِغبٓؼبد ٝرؾَت ُْٜ ٛنٙ اَُبػبد ٝكن اُْوٝٛ اُزب٤ُخ:

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

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

 أُوّل الأًبك٠ٔ٣ ٝرؼزٔل ٖٓ ٓغٌِ ا٤ٌُِخ.

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

 إٔ ٣ٌٕٞ اُطبُت هل اعزبى ًَ أُووهاد أُزطِجخ ُِٔووه. -4

 ( يتطهجبد انحصىل عهً انذرجخ18يبدح )

 الهندسة: فً العلومٌوس بكالورٌشترط لحصول الطالب على درجة 

 للمتطلبات وفم ا البرامج أحد فً ساعة معتمدة( بنجاح 160)  المطلوبة المعتمدة اجتٌاز الساعات -1

 .2.0 عن ٌمل لا تراكمً معدل مع علٌها المنصوص

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

 على التخرج مشروع ٌكتمل أن ٌمكن. للتخرج رامجالب 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  4ٌجب أن ٌموم الطالب بالتدرٌب المٌدانى مرتٌن علً الألل بمدة لا تمل عن   -4

 فترة دراسته.

% من الساعات المعتمدة على الألل حتى ٌمكنه التسجٌل فى 70جب على الطالب أن ٌكون لد اجتاز ٌ -5

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

 لترتٌبهما.ولاٌجوز التسجٌل لمشروع التخرج خلال الفصل الدراسى الصٌفى.

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

 

مع مراعاة أن تحمك الخطط الدراسٌة لكل برنامج الممررات والنسب الاسترشادٌة التى وضعتها الهٌئة المومٌة 

 لضمان جودة التعلٌم وتشمل الممررات التالٌة

 ة والإنسانٌةالعلوم الإجتماعٌ -1

 إدارة الأعمال -2

 العلوم الأساسٌة -3

 الثمافة الهندسٌة -4

 العلوم الهندسٌة الأساسٌة -5

 التطبٌمات الهندسٌة والتصمٌم -6

 مشروع التخرج والتدرٌب المٌدانى -7

 ( مدة الدراسة19مادة )

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

 للبرنامج.

 المجموعات التخصصٌة
 الحد

 الأدنى
 الحد

 الأقصى
 المكونات الأساسٌة

بناء شخصٌة الخرٌجٌن الثمافٌة ، وتنمٌة مهارتهم الشخصٌة ،  -- %8 متطلبات الجامعة
تباط والإدران العام بمضاٌا المجتمع والتركٌز على الهوٌة والإر

 بالوطن

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

العلوم الهندسٌة الأساسٌة ومبادئ التصمٌم والتطبٌمات فى  -- %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 ، هذاكافة متطلبات التخرج اجتٌازرئٌسٌة(، بعد 

 دراسة ضعف المدة المنصوص علٌها والممترحة فى البرنامج وهو ما لاٌشمل الفصول الحد الألصى لل

 الدراسٌة المجمدة لأسباب ممبولة من مجلس الكلٌة وبعد هذه المدة ٌتم فصل الطالب من البرنامج.

 الدراسة واعٌد( م20مادة)

 :فصول كالتالى ةلى ثلاثإكادٌمٌة تنمسم السنة الأ
) فصل رئٌسى(  وٌبدأ مع بداٌة العام الدراسى الجامعى ولمدة  صل الخرٌفف -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 (االفصل الدراسى الصٌفى )فصل  .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 )

لتخصصٌة( و المٌام بكافة متطلبات الجودة ٌشرف مجلس المسم المختص على تدرٌس جمٌع الممررات الدراسٌة )ا

و التمرٌر السنوي و الاستبٌانات الممررة من لبل مجلس الكلٌة للبرنامج الذى ٌتبعه وٌتم تدرٌس ممررات العلوم 

 المختلفة  من خلال الألسام التالٌة كل فى تخصصه:

 لسم الهندسة المٌكانٌكٌة . -1

 لسم الهندسة الكهربٌة . -2

 ة .لسم الهندسة المدنٌ -3

 لسم الهندسة المعمارٌة. -4

 لسم العلوم الهندسٌة الأساسٌة. -5

 ألسام خارجٌة من كلٌات الطب فى برنامج الهندسة الطبٌة الحٌوٌة. -6

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

 ألسام خارجٌة من كلٌات التجارة فى مجال اللوجستٌات والإدارة . -8

لغة الدراسة و الاختبارات هى اللغة الإنجلٌزٌة وٌجوز تدرٌس بعض الممررات باللغة العربٌة مثل 

 الإنسانٌات.

 ( طرق التدرٌس والوسائل التعلٌمٌة22مادة )

 تعتمد الكلٌة على طرق التدرٌس التملٌدٌة والحدٌثة على النحو التالى:

اضر المادة العلمٌة وٌنملها إلى طلابه حٌث تموم على وسٌلة ٌعرض بها المح الطرق التقلٌدٌة -

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

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

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

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

: 

 الوسائل البصرٌة ) أجهزة العرض الضوئٌة المتصلة بالحاسب(. -

 المحاضرات عبر الإنترنت والفٌدٌو(. –السبورات الذكٌة  –وسائل أخرى )الحاسب الألى  -

براء والمتخصصٌن من الصناعة أو ذوى الخبرة لعرض لصص النجاح والتطبٌك دعوة الخ -

 العملً للدراسة.

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

% بنظام التعلٌم عن بعد، وعلى أن ٌتم عرض ذلن على 40-30جه و% وجها  لو60-70
 .لاعتمادهمجلس شئون التعلٌم والطلاب بالجامعة للموافمة علٌه ورفعه إلى مجلس الجامعة 

 ( قواعد الإنتظام فى الدراسة23مادة )

 الطلاب المسجلٌن بالبرامج علٌهم الالتزام بالمواعد التالٌة:
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 سداد الرسوم الدراسٌة (1)

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

 انتظام الحضور (2)

ٌتولى أستاذ كل ممرر تسجٌل حضور وغٌاب الطلاب عن المحاضرات أوالتمارٌن التطبٌمٌة أو العملٌة وٌخطر 

 بذلن منسك البرنامج:
 % من مجموع المحاضرات و التمارٌن.10ٌاب ٌتم إنذار الطالب إنذارا أولٌا عند تجاوزه نسبة غ -

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

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

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

% وكان غٌابه بعذر ممبول ٌمبله مجلس الكلٌة ٌسجل للطالب 25إذا زادت نسبة الغٌاب للطالب عن  -

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

 إٌقاف قٌد الطالب (3)

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

 على أن ٌتم ولف المٌد فى المواعٌد المحددة من لبل مجلس الكلٌة.

 

 تغٌٌر عنوان الطالب (4)

على ولً أمر الطالب أن ٌخطر إدارة البرنامج  بؤى تغٌٌر ٌحدث فى محل إلامته حتى تتم المراسلات 

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

 انفصم يٍ انذراسخ والإَذار الأكبدًًَ( 24يبدح )

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

 .٣زْ كَٖ اُطبُت ٖٓ اُلهاٍخ اما ؽَٖ ػ٠ِ ٍزخ اٗناهاد أًبك٤ٔ٣خ ٓززب٤ُخ 

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

 الإٗناهاد الأًبك٤ٔ٣خ أُززبثؼخ.

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

 ُلائؾخ.

  ٖكوٕخ اٙبك٤خ رزبػ ُٚ  2.0اُطبُت أُؼوٗ ُِلَٖ ٖٓ اُلهاٍخ ثَجت اٗقلبٗ ٓؼلُٚ اُل٠ِٖ ا٠ُ ػ

ٜٝٗبئ٤خ ُِزَغ٤َ ثؾل أه٠ٖ ك٤٤ِٖٖ كها٤٤ٍٖ هئ٤٤َ٤ٖ ٓززب٤ُٖ ثبلإٙبكخ ا٠ُ كَٖ ا٤ُٖق ُزؾو٤ن 

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

 اُلاىٓخ ُزقوعٚ. 
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 مزراد انذراسُخًشزوط تسجُم ان (25) يبدح

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

 أُوّل الأًبك٠ٔ٣ ُِطبُت(

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

اُؾبَٕ ٍبػخ ٓؼزٔلح ٝمُي ػ٘ل اُزَغ٤َ ك٠ أٍٝ كَٖ كها٠ٍ ُِطبُت أٝ ُِطبُت  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 ٛٞ  -

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

 الأًبك٠ٔ٣ (

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

 ٓبُْ ٣ٌٖ َٓغلاً ُِزله٣ت ا٤ُٔلا٢ٗ.

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

 َٓغلاً ُِزله٣ت ا٤ُٔلا٢ٗ.

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

 ٓؼزٔلح.

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

 رقوعٚ ٝمُي ثؼل ٓٞاكوخ أُوّل الأًبك٠ٔ٣.

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

 اُٚوٝه٣خ ُِزقوط ك٤زْ اربؽزٜب ُِزَغ٤َ  ًَ كَٖ كها٠ٍ.

  ٣ٌٖٔ ُِطلاة اُزَغ٤َ ًَٔزٔؼ٤ٖ ك٢ ثؼ٘ أُووهاد اُلها٤ٍخ ٝؿ٤و َٓٔٞػ ُْٜ كفٍٞ الآزؾبٕ اُٜ٘بئ٢

 ثؼل ٓٞاكوخ أُوّل الأًبك٢ٔ٣ ٝ َٓ٘ن اُجوٗبٓظ.الا ُِٔووه 

 يستىَبد انذراسخ( 26يبدح )

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

 ( ؽبُخ اُطبُت اٍز٘بكا ا٠ُ َٗجخ ػلك اَُبػبد أُؼزٔلح اُز٠ رْ اعز٤بىٛب ث٘غبػ5اُغلٍٝ ههْ )

 

أَُزٟٞ 

 اُلها٠ٍ

َٗجخ ػلك اَُبػبد أُؼزٔلح  رؼو٣ق ٓٞهغ اُطبُت

 اُز٠ اعزبىٛب اُطبُت ث٘غبػ

 %25ا٠ُ أهَ ٖٓ  0ٖٓ  (Freshman)أَُزٟٞ اُؼبّ  ٍٝالأ

 %50ا٠ُ أهَ ٖٓ  25ٖٓ  (sophomore) أَُزٟٞ الأٍٝ اُضب٠ٗ

 %75ا٠ُ أهَ ٖٓ  50ٖٓ  (Junior) أَُزٟٞ اُضب٠ٗ  اُضبُش

 %100ا٠ُ  75ٖٓ  (Senior) أَُزٟٞ اُضبُش اُواثغ

 انًُذاٍَ انتذرَت( 27) يبدح

 اّواف رؾذ كافَ اُوطبػبد أُزقٖٖخ لاروَ ػٖ صٔب٤ٗخ أٍبث٤غ ُٔلح ٤لا٢ٗٓ ٣َْٔ ًَ ثوٗبٓظ رله٣ت •

 .اُزله٣ٌ ٤ٛئخ أػٚبء

 اكاهح اُجوٗبٓظ ٝ ٣ٔ٘ؼ ثلٍ اٗزوبٍ ٓوح ٝاؽلح أٍجٞػ٤ب. هجَ ٖٓ ْٓوف ٓؼ٤ٖ اُزله٣ت ٓزبثؼخ ٣ز٠ُٞ •

 (  ؽبُخ اُطبُت اٍز٘بكا ا٠ُ ػلك اَُبػبد أُؼزٔلح أُغزبىح 0علٍٝ ههْ )



   
 
_________________________________________________________________________________ 

22 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 .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 ُِطبُت رو٤٤ْ رول٣ْ أُْ٘ؤح ػ٠ِ ٣غت •

ٍبػخ  96ٍبػخ ، ٝ  65ػ٠ِ الأهَ ٝ ٣ْزوٛ اعز٤بى اُطبُت  أٍبث٤غ 4ًَ كزوح  كزور٤ٖ ا٠ُ اُزله٣ت ٣٘وَْ •

 .ػ٠ِ اُزور٤ت ٖٓ اَُبػبد أُؼزٔلح

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

 ( إضبفخ وحذف انًمزراد انذراسُخ28يبدح)
  ّ٣َٔؼ ُِطبُت إٔ ٤ٚ٣ق ٓووه كها٠ٍ ك٠ الأٍجٞع الأٍٝ ٖٓ اُلٍٖٞ اُلها٤ٍخ اُوئ٤َ٤خ أٝ ك٠ الأ٣ب

 .اُضلاصخ الأ٠ُٝ ٖٓ اُلَٖ اُلها٠ٍ ا٤ُٖل٠ 

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

 اُوئ٤َ٤خ أٝ ٜٗب٣خ الأٍجٞع الأٍٝ ٖٓ اُلَٖ اُلها٠ٍ ا٤ُٖل٠ .

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

 لح ٌَُ كَٖ كها٠ٍ .اَُبػبد أُؼزٔ

 ( الاَسحبة يٍ انًمزراد انذراسُخ29يبدح)
  ٣ٌٖٔ ُِطبُت الاَٗؾبة ٖٓ أُووه اُلها٠ٍ  فلاٍ الأٍبث٤غ اُؼْوح الأ٠ُٝ ٖٓ اُلٍٖٞ اُلها٤ٍخ اُوئ٤َ٤خ

 أٝ فلاٍ الأٍبث٤غ اُقَٔخ الأ٠ُٝ ُِلَٖ اُلها٠ٍ ا٤ُٖل٠ .

 زْ الاٗزٜبء ٖٓ ِٛت الاَٗؾبة ٝأُٞاكوخ ػ٤ِٚ لا٣وٍت اُطبُت ك٠ أُووه أَُ٘ؾت ٓ٘ٚ ، ّو٣طخ إٔ ٣

 .فلاٍ أُلح اُي٤٘ٓخ أُؾلكح

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

 ٝأكاء ع٤ٔغ الأْٗطخ ثٔب ك٠ مُي الآزؾبٗبد ( ك٠ اُلٍٖٞ اُلها٤ٍخ اُلاؽوخ .

 ، ٟ٣َٔؼ ُِطبُت ثزـ٤٤وٙ ك٠ اُلٍٖٞ اُلها٤ٍخ اُلاؽوخ اما هٍت ك٠ اعز٤بىٙ أٝ  ثبَُ٘جخ ُِٔووه الافز٤به

 هبّ ثبلاَٗؾبة ٓ٘ٚ . ٝٛنا ٣قٚغ ُٔٞاكوخ أُوّل الأًبك٠ٔ٣ ُِطبُت ٝٓزطِجبد رقوعٚ.

 ( انًمزراد انذراسُخ غُز انًكتًهخ30يبدح)

 َاُِغ٘خ أُقزٖخ ثْئٕٞ  اما ُْ ٣ؾٚو اُطبُت الآزؾبٕ اُٜ٘بئ٠ ُِٔووه اُلها٠ٍ ثؼنه ٓوجٍٞ ٖٓ هج

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

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

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

  اُٜ٘بئ٠ ُِٔووه ؿ٤و أٌُزَٔ ك٠ أُٞػل اُزب٠ُ أُزبػ لآزؾبٕ ٛنا  الآزؾبٕاما ُْ ٣وْ اُطبُت ثبعواء

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

  ٛنا أُووه  اُٜ٘بئ٠ ُِٔووه ؿ٤و أٌُزَٔ ك٠ أُٞػل اُزب٠ُ أُزبػ لآزؾبٕ الآزؾبٕاما هبّ اُطبُت ثبعواء

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

 أُووه اُلها٠ٍ.

 ( إعبدح انًمزراد انذراسُخ31يبدح)

  ٣ٌٖٔ ُِطبُت اػبكح ٓووه كها٠ٍ كهاٍخ ٝآزؾبٗب ُٔوح ٝاؽلح ثٜلف اُزؾ٤َٖ اما ًبٕ رول٣وٙ ك٠ ٛنا أُووه

 ّوٛ اُؾل الأك٠ٗ ٖٓ اُ٘غبػ ٝكوب ُِوٞاػل اُزب٤ُخ. ٣َزٞك٠

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

 اؽزَبثٚ ك٠ أُؼلٍ اُزوا٠ًٔ ُِطبُت . ّو٣طٚ إٔ رظٜو الإػبكح ك٠ ّٜبكح اُطبُت.
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واهٛب ثٜلف اُزؾ٤َٖ ٛٞ فٌٔ ٓواد فلاٍ ٓلح اُؾل الأه٠ٖ ُؼلك أُواد اُز٠ ٣ٌٖٔ ُِطبُت رٌ -

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

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

 (F).ل٣و ٝلا٣ؼزل ثٚ ثؼل مُي ٣ٝؼزجو هاٍجب ٣ٝؾَٖ ػ٠ِ رو

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

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

Bأه٠ٖ رول٣و ُِٔووه اُلها٠ٍ أُؼبك ٛٞ  -1
+

 . 

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

 اؽزَبثٚ ك٠ أُؼلٍ اُزوا٠ًٔ ُِطبُت ّو٣طخ إٔ رظٜو الإػبكح ك٠ ّٜبكح اُطبُت.

اما هبّ اُطبُت ثبػبكح ٓووه كها٠ٍ، كبٗٚ ٣طِت ٓ٘ٚ إٔ ٣ؼ٤ل ع٤ٔغ ٓزطِجبد رو٤٤ْ أُووه اُلها٠ٍ  -

 .ُلها٠ٍؽز٠ ٣ؼبك رو٤٤ٔٚ ثبٌُبَٓ. ؽ٤ش ٣ؼبك اؽزَبة رول٣و أُووه ا

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

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

  :ُِوٞاػل الأر٤خ

، ٝألا روَ الآزؾبٕٖ كهعخ % 50ٓػٖ  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 -
-

. 

اُز٠ِ٤ٌٔ ػ٤ِٚ اػبكح أُووه كهاٍخ ٝآزؾبٕ ٛجوب ُوٞاػل  الآزؾبٕك٠ ؽبُخ هٍٞة اُطبُت ك٠  -

  .الإػبكح

 (ػلك اَُبػبد أُؼزٔلح أُٖوػ ثٜب ك٠ اُلَٖ اُلها٠ٍك٠ ؽبُخ اُٚوٝهح ) ػلّ اًزٔبٍ  -

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

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

  .٣غزبى اُطبُت أُزطِت اَُبثن ث٘غبػ

 ( الايتحبَبد وانتمُُى نهًمزراد انذراسُخ23يبدح)

 .رؾَت اُلهعخ ٌَُ ٓووه ٖٓ ٓبئخ كهعخ 

  ًاُلهعخ ا٤ٌُِخ ٌَُ ٓووه ٠ٛ ٓغٔٞع كهعبد الآزؾبٕ اُٜ٘بئ٠ ٝكهعبد الأػٔبٍ اُل٤ِٖخ ٓٞىػخ ٛجوب

٣َزض٠٘ ، ٣ٌٕٝٞ الآزؾبٕ اُٜ٘بئ٠ رؾو٣و٣بً ِٝجوآظ ٓزؼلكح اُزقٖٖبد ُثبَُ٘جخ   ( أُوكن6ُِغلٍٝ ههْ )

إٔ   (Course syllabus)ٖٓ مُي ْٓوٝع اُزقوط ٝأُووهاد اُز٠ ٣ؾلك ٕٝق أُووه ثبُلائؾخ 

 الآزؾبٕ اُٜ٘بئ٠ ٣ٌٕٞ ّل٤ٜب أٝ ثبٍزقلاّ اُؾبٍت ا٠ُ٥ أٝ ثؤٟ ٛو٣وخ أفوٟ.

 ( رٞى٣غ كهعبد أُووه ُِجوآظ ٓزؼلكح اُزقٖٖبد6علٍٝ ههْ )

نظريالمقرر  المقرر نظرى / عملى نوع الامتحان  المشروع المقرر عملً 

%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 الا40ٖ اما ؽَٖ ػ٠ِ أهَ ٓ (F)٣ؼزجو اُطبُت هاٍجب ٣ٝؾَٖ ػ٠ِ رول٣و 

 اُ٘ظو ػٖ ٓغٔٞع كهعبرٚ ثبُٔووه.
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  ٣ؼزجو اُطبُت هاٍجب ٣ٝؾَٖ ػ٠ِ رول٣و(F)  ٖٓ َاُلهعبد ا٤ٌُِخ ُِٔووه60اما ؽَٖ ػ٠ِ أه ٖٓ % ، 

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

 بئ٠ كٕٝ رول٣ْ ػنه ٓوجٍٞ ٖٓ هجَ ٓغٌِ ا٤ٌُِخ .اُٜ٘ الآزؾبٕ

 ( ٗبعؼ ٣ٝغت ػ٠ِ اُطبُت أٍبػخ ٓ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 ٣ٌُِٕٞ الآزؾب

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

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

(Course syllabus). 

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

ػٚٞا ثِغ٘خ رٖؾ٤ؼ أُووه ك٠ ٓواعؼخ اُزٞى٣غ الإؽٖبئ٠ ُزول٣واد اُطلاة ث٘بء ػ٠ِ ا٤ُ٥بد اُز٠ 

عزٔبػ٤خ ٝٓووهاد اكاهح الأػٔبٍ ٝٓووهاد خ ٝالا٣ٚؼٜب ٓغٌِ ا٤ٌُِخ . ٝثبَُ٘جخ ُٔووهاد اُؼِّٞ الإَٗب٤ٗ

ٝ ٖٓ ٣لٞٙٚ أ ،اُضوبكخ اُٜ٘ل٤ٍخ اُز٠ لارورجٜ ثجوٗبٓظ ٓؼ٤ٖ ك٤ٌٕٞ ٤ًَٝ ا٤ٌُِخ ُْئٕٞ اُزؼ٤ِْ ٝاُطلاة

 َٓ٘وب ػ٤ِٜب.

  َْأُووهاد اُؼ٤ِٔخ أٝ أُووهاد اُز٢ ُٜب ّن ػ٢ِٔ ٤ٌٍٕٞ الآزؾبٕ اُٜ٘بئ٠ ُٜب ٛٞ آزؾبٕ ػ٢ِٔ ٝ ٣و

 أػٚبء ٤ٛئخ رله٣ٌ. 4ٛلاة ٝ رٌٕٞ ُغ٘خ الآزؾبٕ ٌٓٞٗخ ٖٓ  ٠ُ5 ٓغٔٞػبد ٝ ًَ ٓغٔٞػخ اُطلاة ا

 ٤ٌٍٕٞ الآزؾبٕ اُٜ٘بئ٠ ُٚ ػجبهح ػٖ آزؾبٕ ّلٟٞ ك٠ ٜٗب٣خ اُلَٖ. 1-ثبَُ٘جخ ُْٔوٝع اُزقوط 

 خ ٣زْ اهزواػ ر٤ٌَْ ُغبٕ ٖٓ هجَ َٓ٘ن اُجوٗبٓظ ُٔ٘بهْخ أُْبه٣غ ثٜ٘ب٣ 2-ثبَُ٘جخ ُْٔوٝع اُزقوط

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

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

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

 ٖٓ ٓغٌِ ا٤ٌُِخ ثنُي ُزؾل٣ل ٛنٙ أُووهاد. ا٣ٖٝله هواهأًضو ٖٓ مُي ٜخ ُٜب ك٤غٞى ى٣بكرٜب ا٠ُ أُْبث

  طوم اُزو٤٤ْ أُقزِلخ. ٣ٝغٞى ُٔغٌِ ا٤ٌُِخ إٔ ُٕ ٣٘ٔ ر٤ٕٞق أُووه ػ٠ِ رٞى٣غ اُلهعبد أ٣غت

اُجوٗبٓظ  َٓ٘نثؼل اُز٤َ٘ن ٓغ ػ٠ِ اهزواػ ٓغٌِ اُوَْ  ٣ؼلٍ رٞى٣غ اُلهعبد ُٔووه ٓب ٝمُي ث٘بء

 .ٝاػلإ مُي اُزٞى٣غ ُِطلاة هجَ ثلء اُلَٖ اُلها٠ٍ 

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

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  ٤ٗباٌُزوٝثزٖؾ٤ؾٚ 

 .لاػزٔبكٙٝهكؼٚ ا٠ُ ٓغٌِ اُغبٓؼخ 
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 ( تمذَزاد انًمزراد انذراسُخ33يبدح)

  ثبَُ٘جخ ُِٔووهاد اُز٠ ٣َغَ اُطبُت ك٤ٜب ًَٔزٔغ أٝ إٔ ٣طِت ٓ٘ٚ كوٜ اعز٤بى أُووه ) أُووهاد

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

 (.7اُزوا٠ًٔ( ٍزٌٕٞ رول٣واد اُطبُت ٛجوب ُِغلٍٝ ههْ )

 

 

 

 

 

 

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

الآزؾبٕ اُٜ٘بئ٠ ( ٣ٝٞٙؼ  -الآزؾبٕ اُؼ٠ِٔ –آزؾبٗبد ٓ٘زٖق اُلَٖ اُلها٠ٍ  -أُووه )الأْٗطخ

 (  ٤ًل٤خ ؽَبة ػلك اُ٘وبٛ ٝاُزول٣و ٖٓ فلاٍ اُلهعبد .8اُغلٍٝ ههْ )

 لأك٠ٗ ٣غت ػ٠ِ اُطبُت اُؾٍٖٞ ػ٠ِ اُؾل ا(D)  لاعز٤بى أٟ ٓووه كها٠ٍ ٝاُز٠ ٣زْ اٍزقلآٚ ك٠

 .ؽَبة أُؼلٍ اُزوا٠ًٔ ُِطبُت 

 ( انًزشذ الأكبد34ًًَيبدح )

  ٌَ٣ؼ٤ٖ َٓ٘ن اُجوٗبٓظ ٓوّل أًبك٠ٔ٣  ٌَُ ٛبُت ٣زبثغ اُطبُت ٣َٝبػلٙ ك٠ افز٤به أُووهاد اُلها٤ٍخ ث

 كَٖ كها٠ٍ.

 : ٖأُوّل الأًبك٠ٔ٣ َٓئٍٞ ػ 

 ُت ك٠ رَغ٤َ أُووهاد ٛجوب ُٔؼلٍ اُطبُت.َٓبػلح اُطب -

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

 َٓبػلح اُطبُت ك٠ افز٤به اُزله٣ت ا٤ُٔلا٠ٗ. -

 َٓبػلح اُطبُت ك٠ افز٤به اُزقٖٔ ْٝٓوٝع اُزقوط -

 وهاد كها٤ٍخ ٗغؼ ك٤ٜب اُطبُت ثبُلؼَ أٝ إٔ ٣طِت ٣غٞى ُِٔوّل الأًبك٠ٔ٣ إٔ ٣طِت ٖٓ اُطبُت اػبكح ٓو

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

 اُطبُت ٓزطِجبد اُزقوط.

 (GPA( حسبة انًعذل انتزاكًً )35يبدح )

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

 (.8ٝكوب ُِغلٍٝ ههْ ) اُزول٣وٓٚوٝثخ ك٠ ٗوبٛ 

  ْٜٗب ٓغٔٞع ٗوبٛ أُووهاد أؽزَبة اعٔب٠ُ اُ٘وبٛ اُز٠ ؽووٜب اُطبُت ك٠ أٟ كَٖ كها٠ٍ ػ٠ِ ا٣ز

 عزبىٛب اُطبُت  ك٠ ٛنا اُلَٖ اُلها٠ٍااُز٠ 

 اُزلب٤َٕ أُلٍُٞ اُزول٣و

Au  َٓزٔغ(Audience) ٣وٕل ُِطبُت أَُغَ َٓزٔغ 

P  ٗبعؼ (Pass) ٣وٕل ُِطبُت اُ٘بؽظ 

F  هاٍت (Fail) ُت اُواٍت٣وٕل ُِطب 

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

I  َٔٓووه ؿ٤و ٌٓز 

(Incomplete) 

٣وٕل ُِطبُت اُن١ رؼنه ػ٤ِٚ اٍزٌٔبٍ ٓزطِجبد أُووه  ٝرـ٤ت 

ك٢ الإٓزؾبٕ اُٜ٘بئ٢ ثؼنه ٓوجٍٞ ٝهلّ ِٛجبً ثنُي ٝرْ هجُٞٚ ٛجوبً 

 ُِوٞاػل.

( رول٣واد أُووهاد اُلها٤ٍخ ماد ػلك اَُبػبد أُؼزٔلح اُٖلو٣خ 7)علٍٝ ههْ   
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اعٔب٠ُ ػلك اُ٘وبٛ اُز٠ ؽووٜب اُطبُت  ػزجبهٙب٣ؾَت أُؼلٍ اُزوا٠ًٔ ُِطبُت ك٠ ٜٗب٣خ أٟ كَٖ كها٠ٍ ث

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

 أُووهاد ، ٓغ ٓواػبح اُوٞاػل أُزؼِوخ ثبػبكح اُو٤ل ٝرؾ٤َٖ أُووهاد .

               
∑                                 

∑                    
 

 ػزجبه اعٔب٠ُ اُ٘وبٛ اُز٠ ؽووٜب اُطبُت ك٠ أُووهاد اُلها٤ٍخ ب٣ؾَت ٓزٍٜٞ اُ٘وبٛ ك٠ اُلَٖ اُلها٠ٍ ث

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

 ٔؼلٍ اُزوا٠ًٔ ُِزقوط ٛٞ أُؼلٍ اُزوا٠ًٔ ػ٘ل اُزقوط ٝمُي ثؼل اعز٤بى ع٤ٔغ ٓزطِجبد اُزقوط ُا

 ػ٠ِ الأهَ. 2.0ٝلا٣ٌٖٔ ُِطبُت اُؾٍٖٞ ػ٠ِ كهعخ اُجٌبُٞه٣ًٞ الا اما ؽون ٓؼلٍ روا٠ًٔ 

  ٣زْ  ٢ٔأُؼلٍ اُزوا٣ًزؾلك رور٤ت اُقو٣غ٤ٖ ػ٠ِ أٍبً أُؼلٍ اُزوا٠ًٔ ُِزقوط . ك٠ ؽبُخ اُزَبٟٝ ك٠

 اُزور٤ت ٛجوب ُِٔغٔٞع اُزوا٠ًٔ ُِلهعبد.

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

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

 ( يزتجخ انشزف نطهجخ انجكبنىرَىس36يبدح )

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

فلاٍ كزوح كهاٍزٚ ك٠ اُجوٗبٓظ ٓغ رؾو٤ن ٛنا أُؼلٍ ػ٠ِ  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

 .٤غ أٟ ػوٞثبد رؤك٣ج٤خ ػ٤ِٚ فلاٍ كزوح كهاٍزٚ ك٠ ا٤ٌُِخ ألا ٣ٌٕٞ هل رْ رٞه .3

 ( تكهُف خزَجً انجزايج فً وظُفخ يعُذ37يبدح )

ػ٠ِ ِٛت ٖٓ ٓغٌِ ا٤ٌُِخ ٛجوب  ث٘بء٣زْ ر٤ٌِق أُؼ٤ل٣ٖ ٖٓ فو٣غ٠ اُجوآظ ثوواه ٖٓ هئ٤ٌ اُغبٓؼخ 

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

Bألا ٣وَ ٓؼلُٚ اُزوا٢ًٔ ػ٘ل اُزقوط ػٖ 
+

. 

 ( الإدارح الإنكتزوَُخ38يبدح )

روّٞ ا٤ٌُِخ ثز٤ْٖٔ ثوٗبٓظ لإكاهح ٗظْ أُؼِٞٓبد ُِجوآظ أٝ رزؼبهل ػ٤ِٚ ٝمُي ٤ٌُٔ٘خ اُؼَٔ ثبُجوآظ ث٘ظبّ 

 َ ٛنا اُجوٗبٓظ ػ٠ِ اُج٘ٞك اُزب٤ُخ :اَُبػبد أُؼزٔلح ٝ ٣ْوف ػ٤ِٜب َٓ٘ن اُزؾٍٞ اُوه٢ٔ ٣ْٝزٔ

 رَغ٤َ أُووهاد اُلها٤ٍخ . -1

 اٙبكخ ٝؽنف أُووهاد اُلها٤ٍخ. -2

 أػٔبٍ الإهّبك الأًبك٠ٔ٣. -3

 أػٔبٍ اكاهح اُجوٗبٓظ ك٠ رؾو٤ن اُوٞاػل أُ٘ظٔخ ُِجوٗبٓظ. -4

 أػٔبٍ اٌُ٘زوٝلاد. -5

 أػٔبٍ اُلهاٍخ ٝالآزؾبٗبد . -6
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 الأػٔبٍ اُقبٕخ ثْئٕٞ اُطلاة. -7

 ُؾبُخ.ث٤بٗبد ا -8

 روبه٣و ػٖ أكاء اُطلاة. -9

 رَغ٤َ ؿ٤بة اُطلاة. -10

 اُزٞإَ ٓغ اُطلاة. -11

 الإٓزؾبٗبد الإٌُزو٤ٗٝخ. -12

 أػٔبٍ اُغٞكح. -13

٣ٝغت ٓواػبح اُؾلبظ ػ٠ِ ٍو٣خ اُج٤بٗبد ٝاٍزلػبئٜب، ٍُٜٝٞخ الاٍزقلاّ ُِطبُت ٝػٚٞ ٤ٛئخ اُزله٣ٌ 

 ٝاُلو٣ن الإكاهٟ ٝاربؽخ اُلػْ اُل٠٘.

 

 

 

 

 

 

 

 

 

 انًمذيخ انجزايج راثعب: تفبصُم

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

 ( ٝٓزؼلكحDisciplinary programsٓزقٖٖخ ) ثوآظ ا٠ُ جٜ٘ب، ٝ اُز٢ ر٘وَْث اُٜ٘لٍخ ٤ًِخ رولٜٓب

 (.Inter-Disciplinary Programsاُزقٖٖبد )

 الأػ٠ِ أُغٌِ  -( 2020ُِْوٝٛ أُوعؼ٤خ ُ٘ظبّ اُلهاٍخ ث٘ظبّ اَُبػبد أُؼزٔلح ث٤ٌِبد اُٜ٘لٍخ ) ٝكوبً

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

 .اُغبٓؼخ ٓزطِجبد. 1

 .ا٤ٌُِخ ٓزطِجبد. 2

 .اُزقٖٔ ٓزطِجبد. 3

 .اُجوٗبٓظ .ٓزطِجبد4

 النسبة المئوٌة
لساعات المعتمدةنظام ا  

 التقدٌر المناظر 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- 

%67% الى ألل من 64  1.30 D+ 

%64% الى ألل من 60  1.00 D 

%60ألل من   0.00 F 

( تمذَز انًمزراد وعذد انُمبط انًُبظز8جذول رلى )  
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 ٝٓزؼلكح أُزقٖٖخ اُجوآظ ٖٓ ٌَُ أُقزِلخ أُزطِجبد ث٤ٖ أُؼزٔلح اَُبػبد رٞى٣غ (9اُغلٍٝ ) ٣ٞٙؼ

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

 .اُجوٗبٓظ ٛنا ٜٓ٘ب ٣زٌٕٞ اُز٢

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

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

 .سٍانًستىي انذرا

 .الأرثعخ انًتطهجبد ثٍُ انًعتًذح انسبعبد ( تمسُى 9جذول )

يتطهجبد   

 انجبيعخ
 يتطهجبد انكهُخ

يتطهجبد 

 انتخصص

يتطهجبد 

 انجزَبيج

 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% 

 

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
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 :اسُخيج انذرازجنايهخص 

Table 10 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 

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

ثزؼب٤ُْ  اُزواس اُزبه٣ق٢ ُِٔغزٔغ أُٖو١ ٝروب٤ُلٙ. ًٔب أٜٗب رٜزْ بُؾٚبهح اُؼوث٤خ ٝث ب٣ُٜٜٗٞ٘زْ ث

ثٌٔبٕ الاٛزٔبّ ثلهاٍخ أُْبًَ أُغزٔؼ٤خ أُؼبٕوح ٝ  اُؼوث٤خ. ٝ ٖٓ الأ٤ٔٛخ اُل٣ٖ ٝالأفلام ٝاُو٤ٓٞخ

ِوٚب٣ب ا٤ُ٘ٛٞخ ٝالإه٤ٔ٤ِخ ٝاُل٤ُٝخ رٔبٓب ُلهى ثٜ٘ب ُٓنُي ٣غت إٔ ٣ٌٕٞ فو٣ظ عبٓؼخ ٤ًل٤خ ٓٞاعٜزٜب. 

ٜٓبهاد  ِزلبػَ اُلؼبٍ ك٢ أُغزٔغ ٖٓ فلاٍ ٓقزِقٝ ٓئِٛخ كٌو٣ب ُ ٝاػ٤خأُؼبٕوح ، ٤ٌُٕٞ ّق٤ٖخ 

 .اُزٞإَ

ٜٓبهارٚ ٝري٣ل ٖٓ  خّق٤ٖخ اُطبُت ٝر٤ٔ٘ ُج٘بء أُووهادػلكاً ٖٓ  ثٜ٘بٛنا، ٕٔٔذ عبٓؼخ ُزؾو٤ن ٝ 

ؼ٘ ثجٜ٘ب ثر٠َٔ ٓزطِجبد اُغبٓؼخ. افزبهد ٤ًِخ اُٜ٘لٍخ ٔووهاد أُقزِلخ. ٛنٙ اُ ٞػبدٝػ٤ٚ ثبُٔٞٙ

 :رْزَٔ ػ٠ِهاد ٔووهاد ٖٙٔ اُجوآظ اُٜ٘ل٤ٍخ. ٛنٙ أُووٛنٙ آُٖ 

 د يتطهجبد انجبيعخ( لبئًخ يمزرا11جذول )

 انًمزر انكىد
انسبعبد 

 انًعتًذح

 سبعبد الإتصبل

 الإجًبنٍ درس َظزٌ يعًم يحبضزح

UHS 101 2 -- -- 2 2 ُـخ أع٘ج٤خ 

UHS 102 
رٌُ٘ٞٞع٤ب أُؼِٞٓبد 

 ٝ 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 MT2  Final 

UHS 

101 
Foreign Language - 2 2 - - 2 30% 20%  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 

 

 

 

 

MT1

10%

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

req. 
CH 

Ct. Hr. 

Lec. Lab. Tut. Sum 

UHS 

102 

Information and 

Communication 

Technology 

- 2 2 - - 2 

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. 

Lec. Lab. Tut. Sum 

UHS 

103 
Societal Issues  - 2 2 - - 2 

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. 

 

 

 

 

 

 

Assessment 

SA MT2  Final 

30% 20%  40% 

MT1

10%

Assessment 

SA MT2  Final 

30% 20%  40% 

MT1

10%
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Code Course Title 
Pre-

req. 
CH 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum SA MT2 
 

Final 

UHS 

104 
Professional Ethics - 2 2 - - 2 30% 20%  40% 

C
o

u
rs

e 
C

o
n

te
n

ts
 

رٞاعٚ  ٢اُزػ٠ِ أُٞٙٞػبد الأفلاه٤خ  اُزو٤ًيلأٍب٤ٍخ ُلأفلاه٤بد ا٤ُٜ٘ٔخ ٓغ ٣ولّ أُووه اُقِل٤خ اُلاىٓخ ُٔ٘بهْخ أُٞا٤ٙغ ا

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

 ًَ ٤ًِخ. ٢ك ظٖٓ ٓغبٍ ػَٔ اُقو٣ رغبٙ 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 MT1 MT2 SA

 
Final 

2 - - 2 30 20 10 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، 

 .٤ٖٔ أُٖبكه ٝاُو٤ٞك، اكاهح اُزٌِلخ، اكاهح أُقبٛو، ه٤بً ٝٓواهجخ أكاء أُْوٝػبدرق

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/ 

 

 

 

 

MT1

10%

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 MT1 MT2 SA  Final 

2 - - 2 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

ئق اُوئ٤َ٤خ لإكاهح أُٞاهك اُجْو٣خ، اُزقط٤ٜ ُِٔٞاهك ، اُزطٞه اُزبه٣ق٢ لإكاهح أُٞاهك اُجْو٣خ، اُٞظبْو٣خٓلّٜٞ 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 MT1 MT2 SA  Final 

UHS 

301 

Communication & 

Presentation Skills 
- 2 2 - - 2 30% 20% 10% 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 MT1 MT2 SA  Final 

UHS 

302 
Leadership Skills - 2 2 - - 2 30% 20% 10% 40% 

C
o

u
rs

e 
C

o
n

te
n

ts
 

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

ٝ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 MT1 MT2 SA  Final 

UHS 

801 

Research 

Methodology 
- 2 2 - - 2 

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 

 

 

 

30% 20% 10% 40% 
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Code Course Title 
Pre-

req. 
CH 

Ct. Hr. Assessment 

Lec. Lab. Tut. Sum MT1 MT2 SA  Final 

UHS 803 Thinking Skills - 2 2 - - 2 30% 20% 10% 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 
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Faculty Requirements 
Inter-displinary 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. 

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. 
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List of Faculty requirements courses for Inter-disciplinary Programs 

Code Course 
Pre-

requisites 

Credit 

Hours 

Ct. Hrs. 

Lec. Lab. Tut Sum 

FRB 001 Analytical geometry & Linear 

Algebra 

----- 3 2 0 2 4 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 

FRB 003 Statics ----- 3 2 0 2 4 

FRB 004 Dynamics FRB 003 3 2 0 2 4 

FRB 005 Waves and Heat ----- 3 2 2 1 5 

FRB 006 Electricity and Magnetism ----- 3 2 2 1 5 

FRB 007 Chemistry for Engineers ----- 4 3 2 1 6 

FRM 008 
Production Systems 

Engineering 
----- 2 1 3 0 4 

FRM 009 Engineering Drawing  ----- 2 0 0 4 4 

FRM 010 
Engineering Drawing by 

Computer 
FRM 009 2 1 2 0 3 

FRE 012 Computer Programming ----- 2 0 2 2 4 

FRB 103 * Environmental Pollution and 

Industrial Safety 

FRB 007 2 2 1 0 3 

FT 103 Field Training I Completion of 

65 CR. HRS. 
0 0 0 0 0 

FT 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 Discipline 

Department. 

Course Coding 
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. 

FRB XXX Courses offered by Basic Engineering Science Department 

FRM XXX Course offered by Mechanical Engineering Department for Faculty 

Requirement 

FRE XXX Course offered by Electrical Engineering Department for Faculty 

Requirement 

 

The following abbreviations are the legend for the courses: 

Pre-req Prerequisite Cr. 
Hrs. 

Credit Hours Std. 
Act. 

Student Activity 

Lec Lectures Tut Tutorials Lab Laboratory 

MT1 First Midterm Exam MT2 Second Midterm Exam Final Final Exam 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab. Tut. Sum MT1 MT2 
Std. 

Act. 
Final 

FRB 001 

Analytical 

geometry & Linear 

Algebra 

- 3 2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Analytical geometry: Functions (Lines, Circles, Parabolas, Piecewise-Functions, Power Functions, 

Polynomials, Rational Functions, Algebraic Functions, Trigonometric Functions, Hyperbolic 

Functions, Exponential Functions and Logarithmic Functions) and their properties, their graphs and 

their inverses. Limits and continuity. Differentiation rules of real functions of one variable. 

Applications of derivatives (maxima, minima and inflection points, curve tracing, optimization 

problems). Taylor’s and Maclaurin's series of functions of one variable. 

Linear Algebra: Matrices and their properties, types, ranks and their inverses (Adjoint of matrix, 

Eigen equation and Gauss elimination). Existence and uniqueness of solutions. Solving system of 

linear equations by Matrices (Gauss elimination, Gauss – Jordan elimination, LU factorization). 

Eigenvalues and eigenvectors. Complex numbers. Elements of mathematical logic with applications. 

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. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab. Tut. Sum MT1 MT2 
Std. 

Act. 
Final 

FRB 002 

Integration & 

Multivariable 

functions 

FRB 

001 
3 2 0 2 4 30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Integration: Techniques of integration (Basic Integration Formulas, Integration by Parts, Integration of 

Rational Functions by Partial Fractions, Trigonometric Integrals and Substitutions).  Applications of 

indefinite integrals. Applications of definite integrals (areas, volumes of revolution, lengths of curves 

and surface areas of revolution). 

Multivariable functions:  Curves and surfaces in three dimensions.  Limits, continuity and partial 

derivatives of functions of several variables. Chain Rule. Directional and total derivatives. 

Applications (tangent planes and normal lines, Taylor series of functions of two variables, Extreme 

values and conditional extreme values of functions of two variables). 

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. 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment 

FRB 

003 
Statics 0 3 

Lec. Lab Tut Sum 

SA 

M

T 

1 

M

T 

2 

PE/

OE 

Final 

2 0 2 4 10 30 20 0 40 

C
o

u
rs

e 
C

o
n

te
n

t Vector algebra and applications to mechanics, Statics of particles in three dimensions, Moment 

of a forces about a point and a line  and moment of couples, Equivalent systems of forces, 

Equilibrium of rigid bodies, Centroids and centers of gravity, Analysis of structures, Friction 

and its applications, Moments of inertia of areas and masses. 

R
ef

e
re

n
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 Name Pre-req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab. Tut. Sum MT1 MT2 
Std. 

Act. 
Final 

FRB 004 Dynamics FRB 003 3 2 0 2 4 30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 

Kinematics of particles (rectilinear and curvilinear motion), Kinetics of particles (Newton's second 

law – principle of work and energy – principle of impulse and momentum - impact), Kinematics of 

rigid bodies (translation, rotation about a fixed axis and general plane motion), Kinetics of rigid bodies 

(force and acceleration method). 

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 Cr. 

Hrs. 

Ct. Hrs. Assessment 

FRB 

005 

Waves and Heat - 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 

Simple harmonic motion, Wave motion, Sound waves, Superposition of waves, Interference of light 
waves, Diffraction 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”, 1st 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 Cr. 

Hrs. 

Ct. Hrs Assessment 

FRB 

006 

Electricity and 

Magnetism 

- 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 field, Gauss law and applications, Electric potential, Capacitors and dielectrics, Current 

and resistance, Magnetic field and magnetic force, Sources of magnetic field, Ampere’s law, 

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”, 1st 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 Cr. 

Hrs. 

Ct. Hrs. Assessment 

FRB 

007 

Chemistry for 

Engineers 

- 4 Lec. Lab Tut Tot SA MT   PE/

OE 

Final 

3 2 1 6 10 30 20 40 

  

Course 

Content 

Gaseous state: ideal & real gas laws, kinetic molecular theory - Liquid state: intermolecular forces, 

properties of liquids, phase rule – Solids: arrangement of atoms, metallic solids, alloys - Chemical 

kinetics: reaction rates & order, catalysis – Electrochemistry: electrochemical cells, standard 

potential, corrosion – Polymers: Characterization and Properties of Polymers, Functional Polymers. 

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 Cr. 

Hrs. 

Ct. Hr. Assessment 

FRM 

008 

Production Systems 

Engineering 

- 2 Lec. Lab Tut Tot 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, Casting processes: Main steps of sand casting, Pattern design, melting of metals, Metal 

forming techniques: Forging, Rolling, Extrusion, Drawing, Bending Processes: Temporary and 

permanent joints, welding techniques, cutting techniques: Principles and elements of cutting processes, 

Basic cutting, and machining (Turning, Drilling, Milling, etc.,). Production planning and control 

principles, Fundamentals of 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

 

 Measurement operations and tools 

 Sand-casting workshop 

 welding techniques; electric arc welding, gas welding and cutting, and electric resistance welding 

 Machining workshop; turning, shaping, drilling, milling, and grinding 

 Metal forming workshop; rolling, bending, drawing, and extrusion 

 Carpentry workshop 

  Forging workshop 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment 

FRM 009 Engineering 
Drawing 

- 2 Lec. Lab Tut Tot SA MT  

1 

MT

2 

PE/

OE 

Final 

0 0 4 4 10 30 20 -- 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Principles and skills of Engineering drawing. Conventional lettering and dimensioning. 

Geometric constructions. Orthographic projection of engineering bodies. Theories of 

view derivation. 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 Cr. 
Hrs. 

Ct. Hr. Assessment 

FRM 010 Engineering Drawing 

by Computer 

- 2 Lec. Lab Tut Tot SA MT  

1 

MT

2 

PE/OE 

1 2 0 3 10 30 20 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Introduction to Computer Aided Drawing, Benefits of computer-aided drawing. Graphics/CAD 

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

Industry standard for drawing. Layout and creation of 2D working industrial drawings. Illustrate 

CAD drawing construction techniques, implementation of graphical communication using the 

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

assembly and detail mechanical components. 3D drawing of 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  Students practice engineering sketches and drawings in Computer Labs. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hr. Assessment  

FRE 

012 

Computer Programming - 2 Lec. Lab Tut Tot SA MT 

 1  

MT

2 

PE/OE 

0 2 2 4 10 30 20 40 

C
o

u
rs

e 

C
o

n
te

n
t Introduction to Computer Programming, Basics of C++ language, Problem Solving and Algorithm 

Design, Pseudo-codes and Flow charts, Arithmetic Operators and Variables, Exploring input and output 

statements, Control Structure (Selection and iterative), Functions, Primary data structure of Arrays and 

its multi – dimensional behavior, Concepts of Pointers, Introductory knowledge of Structures. 

R
ef

er
en

ce
s 

 Paul Deitel, Harvey Deitel, “C++ How to Program”, 10th Edition, Pearson; (February 29, 2016) 

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

ISBN-13:  978-0134014890 

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

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

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

 Nell Dale, Chip Weems, “Programming and Problem Solving with C++”, 5th, Jones & Bartlett 

Learning; (May 14, 2009) 

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 

Declaration of Variables and Constants 

Conditioning Statements (if -- Then, switch -- case) 

Iteration Statements (For -- Next, Do -- while) 

Arrays  

Predefined Functions - User Defined Functions 

Strings and string functions 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct Hrs Assessment 

FRB 103 Environmental 

Pollution and 

Industrial Safety 

FRB 007 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-Adverse effects -ozone depletion – green house effects- Acid rain and global warming -

measurement and control methods. 

- Water pollution- constituents of wastewater- primary treatment: various pre-treatment methods - Advanced 

Treatment: chemical oxidation, precipitation, air stripping 

Construction Engineering and Managment 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. 

Electromechanical 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. 

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 

 

 

Code 
Course 

Name 
Pre-req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab. Tut. Sum MT1 MT2 
Std. 

Act. 
Final 

FT 

103 

Field 

Training  

I 

Completion 
of 65 CR. 

HRS. 
0 0 0 0 0 - - - Pass 

C
o

u
rs

e 
C

o
n

te
n

ts
 For 6 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. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab. Tut. Sum MT1 MT2 
Std. 

Act. 
Final 

FT 

203 

Field 

Training  

II 

Compl

etion of 

96 CR. 

HRS. 

0 0 0 0 0 - - - Pass 

C
o

u
rs

e 
C

o
n

te
n

ts
 For 6 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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Program # 10  Electromechanical Engineering Program 

Program Description 

Electromechanical Engineering Program is a scientific and professional field specializing in 

designing, implementing, and managing mechanical and electrical systems projects in various 

buildings and establishments. The study in this program focuses on: 

• Professionalism in engineering design.  

• Understand legal and professional practice related to government approvals for 

mechanical and electrical systems projects. 

• Understand implementation methods, coordination, systems, equipment, planning, 

scheduling, and occupational safety. 

• Understand management topics such as economics and business, accounting, law, 

statistics, ethics, and leadership. 

• Study and analysis of disasters and risks. 

• Decision-making and development methods. 

 

Program Mission 

Electromechanical Engineering Program is committed to graduate engineers with an outstanding 

knowledge, keeping up with the rapid developing trends, and providing research to serve society and 

the community. 

Basic Information 

Preparing Electromechanical Engineers at the level of cognitive distinct and processions to the rapid 

development of new developments in this field and a commitment to professional ethics in the field of 

work and society. 

Program Objectives 

The main objectives of the program are to:  

1. Apply a wide spectrum of engineering knowledge, science and specialized skills with 

analytic, critical and systemic thinking to identify and solve engineering problems in real life 

situation. 

2. Behave professionally and adhere to engineering ethics and standards and work to develop the 

profession and the community and promote sustainability principles. 

3. Work in and lead a heterogeneous team and display leadership qualities, business 

administration, and entrepreneurial skills. 

4. Master self-learning and life -long learning strategies to communicate effectively in 

academic/professional fields. 

5. Solve problems in the areas of integrated mechanics, electronics, computers, and software 

systems. 

6. Capable of analyzing and investigating the inter-disciplinary characteristics of mechanical, 

electrical, and hydraulic systems. 
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Graduates Attributes 

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

Engineering graduates should have. 

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 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, Electromechanical 

Engineering graduate should be able to:   

11. Communicate effectively with experience to the use of computer applications in various 

electromechanical engineering disciplines.  

12. Produce a design system that satisfies a given specification in electromechanical system. 

13. Evaluate the sustainability and environmental issues related to electromechanical systems. 

14. Solve problems in the areas of integrated mechanics, electronics, computers, and software 

systems, and analyze and investigate the inter-disciplinary characteristics of mechanical, 

electrical, and hydraulic systems. 

Program Learning Outcomes  

Level A Learning Outcomes: 

According to NARS2018, 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 D Learning Outcomes: 

In addition to the competences for all Engineering Programs (A-Level), the Electromechanical 

Engineering Program graduate must be able to (D-Level): 

PLO11. Model, analyze and design physical systems applicable to the specific discipline by applying 

the concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material 

Processing, Material Properties, Measurements, Instrumentation, Control Theory and 

Systems, Mechanical Design and Analysis, Dynamics, and Vibrations. 

PLO12. Plan, manage and carry out designs of mechanical systems and machine elements using 

appropriate materials both traditional means and computer-aided tools and software 

contemporary to the mechanical engineering field. 

PLO13. select and purchase electromechanical equipment, components, and systems according to the 

required performance that fulfill job requirements and functional specifications. 

PLO14. Adopt suitable national and international standards and codes; and integrate legal, economic, 

and financial aspects to design, build, operate, inspect, and maintain mechanical equipment 

and systems, electrical / electronic / digital equipment, systems, and services. 

PLO15. Select, model, and analyze electrical power systems applicable to the specific discipline by 

applying the concepts of generation, transmission, and distribution of electrical power 

systems. 

PLO16. Design, model and analyze an electrical / electronic / digital system or component for a 

specific application; and identify the tools required to optimize this design.  

PLO17. Design and implement elements, modules, sub-systems, or systems in electrical engineering 

using technological and professional tools. 

PLO18. 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.  

Career opportunity 

Why does the labor market need an electromechanical engineer? 

 Meet the need for these systems to coordinate among themselves. 

 Minimize the number of engineers working in these systems within the establishment. So one 

engineer will work in a facility and work in all electrical and mechanical systems. 

 Provide graduates engineers with the knowledge of these systems as most of the traditional 

programs in the faculties of engineering do not cover in their study the knowledge needed to work 

in most of these systems.  

What will graduate of this program be? 

Following are some of the job opportunities that can be pursued by the program graduates: 

Design Engineer: Develops the basics and details of many electrical and mechanical systems 

projects. 

Site Engineer (supervision or implementation): Implements and coordinates electrical and 

mechanical systems projects at the site. 
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Operation and Maintenance Engineer: Responsible for the process and maintenance of all 

electrical and mechanical systems at the sites. 

Survey engineer: perform surveying activities for all types of electromechanical projects.  

Cost estimator: develops itemized costs and budgets for design and implementation based upon 

knowledge and pre-design of operations, materials, and resources requirements.  

Project manager: oversees all aspects of a project, coordinates subcontractors, and provides primary 

contact to the client as well as to the company's leaders. 

Division head or vice president, president, chief executive officer: manage overall site operations. 

Features of electromechanical Engineer:   

In addition to the general features of the engineer, Features of an electromechanical engineer. 

 Application of analytical and experimental techniques. 

 Design and management of electrical and mechanical engineering systems. 

 Coordination with each other and the use of modern tools. 

 Understand the profession's global, ethical, and social applications in terms of safety and overall 

sustainability issues. 

 Collecting, benefiting, communicating, and possessing personal leadership skills. 

 Ability to work cooperatively in a multidisciplinary team. 

 Continuous outstanding work and lifelong learning. 
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Faculty Mission vs. Program Mission Matrix 

Faculty Mission 

Program Mission 

Electromechanical Engineering Program is committed to graduate engineers 

with an outstanding knowledge, keeping up with the rapid developing trends, 

and providing research to serve society and the community. 

Program is committed to 

graduate engineers with an 

outstanding knowledge  

Keeping up with the 

rapid developing 

trends  

Providing research to 

serve society and 

community. 

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,  
 √ 

 

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 

Electromechanical 

Engineering Program is 

committed to graduate 

engineers with an 

outstanding knowledge, 

keeping up with the rapid 

developing trends, and 

providing research to serve 

society and the community. 

Program is committed to 

graduate engineers with 

an outstanding 

knowledge  

√    √ √ 

Keeping up with the 

rapid developing trends  
 √ √ √ √ √ 

Providing research to 

serve society and 

community. 

   √  √ 
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Competencies vs. Program Objectives Matrix             

  
PLO

1 

PLO

2 

PLO

3 

PLO

4 

PLO

5 

PLO

6 

PLO

7 

PLO

8 

PLO

9 

PLO1

0 

PLO1

1 

PLO1

2 

PLO1

3 

PLO1

4 

PLO1

5 

PLO1

6 

PLO1

7 

PLO1

8 

 

PO1 √  √ 
 

          √   √  √ √ √ √ √ √   

 

PO2     √ 
   

√           
 

  
 

      

 

PO3 
 

     √ √ √  √ √   √     
 

  

 

PO4      √   √  √     √   √       

 

PO5    √ √   √ √ √      
   

√ √ √ 

 

PO6 √ √    √     √ √ √   √     √ 

 

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       √     √  √ 
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Requirements of Program Courses 

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program competencies, 

the following set of courses need to be completed. 

Program Requirements 

Requirement Cr. Hrs. 
Contact Hours 

Lec. Lab. Tut. Sum 

University Requirements 14 14 0 0 14 

Faculty Requirements 32 19 14 17 50 

Program Requirements 

From Basic Science 12 8 0 8 16 

Compulsory Courses 

(Program Specialized) 
84 60 17 45 122 

Elective Courses 18 12 0 12 24 

Total 160 113 31 82  226 

University Requirements of Electromechanical Engineering Program 

Lists of Main Humanities Courses of Electromechanical Engineering Program 

Code Course 

Pre-

requisite

s 

Cr. 

Hrs. 

Ct. Hrs. 

Lec Lab. Tut. Sum 

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 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 

Lists of Electives Humanities of Electromechanical Engineering Program 

Humanities Elective Code Course 

I Entrepreneurship Courses 

UHS 201 Principles of Entrepreneurship and Project 

Management 

UHS 203 Human Resources Management 

II 
Personal and acquired skills 

courses 

UHS 301 Communication and Presentation Skills 

UHS 302 Leadership Skills 

III 
Scientific research and 

analysis courses 

UHS 801 Research Methodologies 

UHS 803 Thinking Skills 
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 Faculty Requirements of Electromechanical Engineering Program 

Code Course 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. 

Lec. Lab. Tut Sum 

FRB 001 Analytical geometry & Linear 

Algebra 

----- 3 2 0 2 4 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 

FRB 003 Statics ----- 3 2 0 2 4 

FRB 004 Dynamics FRB 003 3 2 0 2 4 

FRB 005 Waves and Heat ----- 3 2 2 1 5 

FRB 006 Electricity and Magnetism ----- 3 2 2 1 5 

FRB 007 Chemistry for Engineers ----- 4 3 2 1 6 

FRM 008 
Production Systems 

Engineering 
----- 2 1 3 0 4 

FRM 009 Engineering Drawing  ----- 2 0 0 4 4 

FRM 010 
Engineering Drawing by 

Computer 
FRM 009 2 1 2 0 3 

FRE 012 Computer Programming ----- 2 0 2 2 4 

FRB 103 Environmental Pollution and 

Industrial Safety 

FRB 007 2 2 1 0 3 

FT 103 Field Training I Completion of 

65 CR. HRS. 
0 0 0 0 0 

FT 203 Field Training II Completion of 

96 CR. HRS. 
0 0 0 0 0 

Total 32 19 14 17 50 

 

Basic Science Requirements of Electromechanical Engineering Program 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. 

Lec Lab. Tut. Sum 

FRB 001 Analytical geometry & Linear 

Algebra 

----- 3 2 0 2 4 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 

FRB 101 Engineering Differential 

Equations 

FRB 002 3 2 0 2 4 

FRB 104 Engineering Numerical Analysis FRB 101 3 2 2 0 4 

FRB 201 Applied Engineering Probability 

and Mathematical Statistics 

FRB 002 3 
2 2 0 

4 

FRB 206 Multiple Integrals & Complex 

Analysis 

FRB 002 3 2 0 2 4 

FRB 007 Chemistry for Engineers ----- 4 3 2 1 6 

FRB 103 Environmental Pollution and 

Industrial Safety 

FRB 007 2 2 1 0 3 

EMM 202* Vibrations and System 

Dynamics 

EMM 103, 

EMM 107 
3 2 0 2 4 

FRB 005 Waves and Heat ----- 3 2 2 1 5 

FRB 006 Electricity and Magnetism ----- 3 2 2 1 5 

Total 33 23 11 13 47 
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Program Requirements 
Lists of Compulsory Courses (96 Credit Hours) 

Code Course Title Pre-

requisites 
Cr. Hrs. Contact Hours 

Lec Lab Tut Sum 

FRB 101 
Engineering Differential 

Equations 
FRB 002 3 2 0 2 4 

FRB 104 Engineering Numerical Analysis FRB 101 3 2 2 0 4 

FRB 201 
Applied Engineering Probability 

and Mathematical Statistics 
FRB 002 3 2 2 0 4 

FRB 206 Multiple Integrals & Complex 

Analysis 

FRB 002 3 2 0 2 4 

Total from Basic Science 12 8 4 4 16 

EMM 101 Fluid Mechanics I FRB 004 2 2 0 1 3 

EMM 103 Mechanics of Machinery FRB 004 3 2 0 2 4 

EME 105 Electric Circuits Analysis FRB 006 3 2 1 2 5 

EMM 107 Strength and properties of 

Materials 
FRB 004 2 2 0 1 3 

EMM 109 Thermodynamics I FRB 005 2 2 0 1 3 

EMM 102 Fluid Mechanics II EMM 101 2 2 0 1 3 

EMM 104 Manufacture Technology 
FRM 008 

3 2 2 0 4 

EME 106 Electrical Machines EME 105 3 2 0 2 4 

EMM 108 Measurements and 

Instrumentation 
FRB 006 

3 2 0 2 4 

EMM 110 Solid Mechanics EMM 107 2 2 0 1 3 

EMM 112 Thermodynamics II EMM 109 2 2 0 1 3 

EME 201 Logic Circuits and Micro 

processors 
EME 105 3 2 1 2 5 

EMM 203 Heat Transfer EMM 109 3 2 0 2 4 

EMM 205 Projects Management ----- 2 2 0 1 3 

EME 207 Electrical Power Systems  EME 106 3 2 0 2 4 

EMM 209 Design of Machine Elements EMM 104 

&EMM 

110 

3 2 1 2 5 

EMM 202 Vibrations and System Dynamics EMM 103, 

EMM 107 
3 2 0 2 4 

EMM 204 Plumbing Systems EMM 102 3 2 0 2 4 

EME 206 Electronic Devices and Circuits EME 201 3 2 0 2 4 

EMM 208 Fluid Machinery EMM 102 3 2 0 2 4 

EME 210 Electric Power Distribution 

Systems  
EME 207 

3 2 1 2 5 

EMM 301 Refrigeration EMM 112 2 2 0 1 3 

EMM 303 Air Conditioning Systems EMM 112 3 2 0 2 4 

EME 305 Low Current Distribution Systems EME 210 3 2 0 2 4 

EMM 307 Fire Fighting Systems EMM 102 3 2 0 2 4 

EMM 309 Combustion EMM 112 3 2 0 2 4 

EMM 302 Refrigeration and AC 

Systems/Components 
EMM 301 

&EMM 

303 

3 2 1 1 4 

EME 304 Automatic Control  EME 106 2 2 0 1 3 

EMM 390 Senior Design Project I * 2 0 4 0 4 

EMM 401 Computer Applications in El/Mec 

System 

EME 305 & 

EMM 303 
2 1 2 0 3 

EMM 403 Process Control and Building EME 304 2 2 0 1 3 
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management System 
EMM 490 Senior Design Project II EMM 390 3 1 4 0 5 

Total Main Specialized Courses 84 60 17 45 122 

Total Compulsory Courses 96 68 17 53 138 

*The student can register the Senior design Project I course after passing 70% of the program Cr. Hrs, 

i.e., 112 Cr. Hr 

Lists of Elective Courses (18 Credit Hours) 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. 

Lec Lab. Tut. Sum 

Elective I 

EMM 312 Renewable Energy 
EME 106 

&EMM 109 
3 2 0 2 4 

EMM 314 Elevators and Escalators EMM 209 3 2 0 2 4 

EMM 316 Solar Thermal and PV Systems EMM 203 3 2 0 2 4 

Elective II 

EME 322 Advanced Industrial Electronics EME 206 3 2 0 2 4 

EME 324 Electrical Protection EME 305 3 2 0 2 4 

EME 326 
Electrostatic and 

Electromagnetic Fields 
EME 106 3 2 0 2 4 

Elective III 

EMM 332 Internal Combustion Engines EMM 309 3 2 0 2 4 

EMM 334 
Essentials of Energy 

Management 
EMM 205 3 2 0 2 4 

EMM 336 Wind Energy System Design 
EMM 208 

&EMM 309 
3 2 0 2 4 

Elective IV 

EMM 411 
Cold Stores and Industrial 

Refrigeration 
EMM 301 3 2 0 2 4 

EMM 413 Automotive Engineering EMM 309 3 2 0 2 4 

EMM 415 Power Stations EMM 112 3 2 0 2 4 

Elective V 

EME 421 Electro-Hydraulic Circuits EME 304 3 2 0 2 4 

EME 423 
Codes and Specifications of 

El/Mec Systems  

EMM 302 

&EME 305 
3 2 0 2 4 

EME 425 Computer Networks EME 105 3 2 0 2 4 

Elective VI 

EME 431 Modern Control System EME 304 3 2 0 2 4 

EME 433 Power System Analysis EME 305 3 2 0 2 4 

EME 435 Electrical Drives 
EME 106 

&EME 304 
3 2 0 2 4 

Total 18 12 0 12 24 
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Matching Electromechanical Engineering Program Courses with ABET Requirements 

ABET criteria for Electromechanical Engineering Program 

Lead Society: American Society of Mechanical Engineers 

 

Electromechanical Engineering Program Courses Required to Cover ABET Criteria 

ABET Criteria CODE Course Name 
Cr. 

Hrs. 

A minimum of 30 

semester credit hours 

(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. 

FRB 001 Analytical geometry & 

Linear Algebra 

3 

FRB 002 Integration & 

Multivariable functions 

3 

FRB 101 Engineering 

Differential Equations 

3 

FRB 206 Multiple Integrals & 

Complex Analysis 

3 

At least one additional area 

of basic science; apply 

probability and statistics to 

address uncertainty 

FRB 104 Engineering Numerical 

Analysis 

3 

FRB 201 

Applied Engineering 

Probability and 

Mathematical Statistics 

3 

Chemistry 

FRB 007 Chemistry for Engineers 4 

FRB 103 Environmental Pollution 

and Industrial Safety 

2 

Calculus-based physics 

FRB 005 Waves and Heat 3 

FRB 006 Electricity and 

Magnetism 

3 

Total 30 

ABET Criteria CODE Course Name 
Cr. 

Hrs. 

A minimum of 45 

semester credit hours 

(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 

mechanical and electrical 

processes and systems in a 

electromechanical 

engineering specialty field. 

EMM 103 Mechanics of 
Machinery 

3 

EMM 104 Manufacture 
Technology 

3 

EME 106 Electrical Machines 3 

EMM 209 Design of Machine 
Elements 

3 

EMM 202 Vibrations and System 
Dynamics 

3 

EMM 307 Fire Fighting Systems 3 

EME 206 Electronic Devices and 
Circuits 

3 

EMM 302 Refrigeration and AC 
Systems/Components 

3 

Apply knowledge of 

methods, materials, 

equipment, planning, 

scheduling, safety, and cost 

analysis; to explain basic 

EMM 107 Strength and properties 
of Materials 

3 

EME 105 Electric Circuits Analysis 3 

EMM 101 Fluid Mechanics I 3 

EMM 109 Thermodynamics I 3 
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legal and ethical concepts 

and the importance of 

professional engineering 

licensure in the 

construction industry 

EMM 110 Solid Mechanics 

3 

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 
EMM 205 Projects Management 2 

EMM 403 Process Control and 
Building management 
System 

3 

Integrating management 

systems into a series of 

different technological 

environments 

EMM 

3XX 
Elective I 3 

EMM 

3XX 
Elective III 3 

Total 56 
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Proposed Study Plan 

 Level 0- 1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. Final 

Exam 

Time 

Assessment  

Lec Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 

PE/O

E 
Final sum 

FRB 001 
Analytical geometry & Linear 

Algebra 
----- 3 2 0 2 4 2 hrs. 

30 20 10 -- 
40 100 

FRB 003 Statics ----- 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

FRB 005 Waves and Heat ----- 3 2 2 1 5 2 hrs. 30 -- 10 20 40 100 

FRB 007 Chemistry for Engineers ----- 4 3 2 1 6 2 hrs. 30 -- 10 20 40 100 

FRM 009 Engineering Drawing ----- 2 0 0 4 4 2 hrs. 30 20 10 -- 40 100 

UHS 101 Foreign Language ----- 2 2 0 0 2 2 hrs. 30 20 10 -- 40 100 

UHS 102
 

Societal issues

 
-----

 
2

 
2

 
0
 

0
 

2
 

2 hrs.
 

30
 

20
 

10
 

--
 

40
 

100
 

   19 13 4 10 27    700 
 

 Level 0- 2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. Final 

Exam 

Time 

 Assessment  

Lec Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 

PE/O

E 
Final sum 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 
2 hrs. 

30 20 10 -- 
40 100 

FRB 004 Dynamics FRB 003 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

FRB 006 Electricity and Magnetism ----- 3 2 2 1 5 2 hrs. 30 -- 10 20 40 100 

FRM 008 Production Systems 

Engineering 

----- 2 1 3 0 4 
2 hrs. 30

  
10

 
20

 
40

 
100 

FRM 010 Engineering Drawing by 

Computer 

FRM 009 2 1 2 0 3 
2 hrs. 

30 -- 10 20 40 
100 

UHS 103
 

Information and 
Communication Technology

 
----- 2 2 0 0 2 2 hrs. 30 20 10 

-- 
40 100 

FRE 012 Computer Programming ----- 2 0 2 2 4 2 hrs. 30 -- 10 20  40  100 

   17 10 9 7 26    700 

--
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 Level 1- 1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. Final 

Exam 

Time 

 Assessment  

Lec Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 

PE/O

E 
Final sum 

FRB 101 Engineering Differential 

Equations 

FRB 002 3 2 0 2 4 
2 hrs. 

30 20 10 -- 
40 100 

EMM 101 Fluid Mechanics I FRB 004 2 2 0 1 3 2 hrs. 30 20 10 -- 40 100 

EMM 103 Mechanics of Machinery FRB 004 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EME 105 Electric Circuits Analysis FRB 006 3 2 1 2 5 2 hrs. 30 -- 10 20 40 100 

EMM 107 Strength and properties of 

Materials 
FRB 004 2 2 0 1 3 2 hrs. 30 20 10 

-- 
40 100 

EMM 109 Thermodynamics I FRB 005 2 2 0 1 3 2 hrs. 30 20 10 -- 40 100 

FRB 103* Environmental Pollution and 

Industrial Safety 

FRB 007 2 2 1 0 3 
2 hrs. 

30 -- 10 20 40 
100 

   17 14 2 9 25    700 

* Course teaching is shared between the Basic Engineering Science Department and Mechanical Engineering Department. 

 Level 1- 2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. Final 

Exam 

Time 

 Assessment  

Lec Lab Tut. Sum Mid 1 Mid 2 
St. 

Act. 

PE/O

E 
Final sum 

FRB 104 Engineering Numerical 

Analysis 

FRB 101 3 2 2 0 4 2 hrs. 30
 

20
 

10
 

--
 

40 100 

EMM 102 Fluid Mechanics II EMM 101 2 2 0 1 3 2 hrs. 30 20 10 -- 40 100 

EMM 104 Manufacture Technology FRM 008 3 2 2 0 4 2 hrs. 30 -- 10 20 40 100 

EME 106 Electrical Machines EME 105 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EMM 108 Measurements and 

Instrumentation 

FRB 006 
3 2 0 2 4 2 hrs. 30 20 10 

-- 
40 100 

EMM 110 Solid Mechanics EMM 107 2 2 0 1 3 2 hrs. 30 20 10 -- 40 100 

EMM 112 Thermodynamics II EMM 109 2 2 0 1 3 2 hrs. 30 20 10 -- 40 100 

   18 14 4 7 25    700 
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Field Training I 

CODE Course Name Pre-requisites 
Cr. 

Hrs. 

Ct. Hrs. Final 

Exam 

Time 

Assessment  

Lec Lab Tut. Sum Mid 1 Mid 2 St. Act. Final sum 

FT 103 Field Training I 

Completion of 65 CR. 

HRS. 
0 

0 0 0 0 
-- 

-- -- -- 
-- 

Pass / 

Fail 

 

 

 Level 2- 1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. Final 

Exam 

Time 

 Assessment  

Lec Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 

PE/O

E 
Final sum 

FRB 201 Applied Engineering 

Probability and Mathematical 

Statistics 

FRB 002 

 3 2 2 0 4 2 hrs. 30
 

20

 
10

 
--

 

40 100 

EME 201 Logic Circuits and Micro 

processors 

EME 105 3 2 1 2 5 
2 hrs. 

30 -- 10 20 40 
100 

EMM 203 Heat Transfer EMM 109 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EMM 205 Projects Management ----- 2 2 0 1 3 2 hrs. 30 20 10 -- 40 100 

EME 207 Electrical Power Systems EME 106 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EMM 209 Design of Machine Elements EMM 104 

&EMM 110 
3 2 1 2 5 2 hrs. 

30 -- 10 20 40 
100 

   17 12 4 9  25    600 
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 Level 2- 2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. Final 

Exam 

Time 

 Assessment  

Lec Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 

PE/O

E 
Final sum 

FRB 206 Multiple Integrals & 

Complex Analysis 

FRB 002 3 2 0 2 4 
2 hrs. 

30 20 10 -- 
40 100 

EMM 202 Vibrations and System 

Dynamics 

EMM 103, 

EMM 107 
3 2 0 2 4 2 hrs. 30 20 10 

-- 
40 100 

EMM 204 Plumbing Systems EMM 102 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EME 206 Electronic Devices and 

Circuits 

EME 201 
3 2 0 2 4 2 hrs. 30 20 10 

-- 
40 100 

EMM 208 Fluid Machinery EMM 102 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EME 210 Electric Power Distribution 

Systems 

EME 207 
3 2 1 2 5 2 hrs. 

30 -- 10 20 40 
100 

   18 12 1 12 25    600 

 

 

Field Training II 

CODE Course Name Pre-requisites 
Cr. 

Hrs. 

Ct. Hrs. Final 

Exam 

Time 

Assessment  

Lec Lab Tut. Sum Mid 1 Mid 2 St. Act. Final sum 

FT 203 Field Training II 

Completion of 96 CR. 

HRS. 

0 0 0 0 0 
-- 

-- -- -- 
-- 

Pass / 

Fail 
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 Level 3- 1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. Final 

Exam 

Time 

 Assessment  

Lec Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 

PE/O

E 
Final sum 

EMM 301 Refrigeration EMM 112 2 2 0 1 3 2 hrs. 30 20 10 -- 40 100 

EMM 303 Air Conditioning Systems EMM 112 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EME 305 Low Current Distribution 

Systems 

EME 210 
3 2 0 2 4 2 hrs. 30 20 10 

-- 
40 100 

EMM 307 Fire Fighting Systems EMM 102 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EMM 309 Combustion EMM 112 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

UHS XXX Humanities Elective I ----- 2 2 0 0 2 2 hrs. 30 20 10 -- 40 100 

UHS XXX Humanities Elective II ----- 2 2 0 0 2 2 hrs. 30 20 10 -- 40 100 

   18 14 0 9 23    700 
 

 Level 3- 2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. Final 

Exam 

Time 

Assessment  

Lec Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 

PE/O

E 
Final sum 

EMM 302 Refrigeration and AC 

Systems/Components 

EMM 301 

&EMM 

303 

3 2 1 1 4 2 hrs. 

30 -- 10 20 

40 100 

EME 304 Automatic Control EME 106 2 2 0 1 3 2 hrs. 30 20 10 -- 40 100 

EMM 3XX Elective I * 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EME 3XX Elective II * 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EMM 3XX Elective III * 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EMM 390 Senior Design Project I ** 2 0 4 0 4 2 hrs. -- -- 50 -- 50 100 

UHS 104 Professional Ethics ----- 2 2 0 0 2 2 hrs. 30 20 10 -- 40 100 

   18 12 5 8 25    700 

* According to the Course Name 
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 Level 4- 1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. Final 

Exam 

Time 

Assessment  

Lec Lab. Tut. Sum Mid 1 Mid 2 St. Act. 
PE/O

E 
Final sum 

EMM 401 Computer Applications in 

El/Mec System 

EME 305 

& EMM 

303 

2 1 2 0 3 2 hrs. 30 -- 10 20 40 100 

EMM 403 Process Control and Building 

management System 

EME 304 
2 2 0 1 3 2 hrs. 30 20 10 

-- 
40 100 

EMM 3XX Elective IV * 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EME 3XX Elective V * 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

EMM 3XX Elective VI * 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100 

UHS XXX Humanities Elective III ----- 2 2 0 0 2 2 hrs. 30 20 10 -- 40 100 

EMM 490 Senior Design Project II EMM 390 3 1 4 0 5 2 hrs. -- -- 50 -- 50 100 

   18 12 6 7 25    700 

* According to the Course Name 

 



CR CT

3 4 3 4 3 5 4 6 2 4 2 2 2 2 19 27

3 4 3 4 3 5 2 4 2 3 2 2 2 4 17 26

3 4 2 3 3 4 2 3 3 5 2 3 2 3 17 25

3 4 2 3 3 4 3 4 3 4 2 3 2 3 18 25

3 4 3 5 3 4 2 3 3 4 3 5 17 25

`

3 4 3 4 3 4 3 4 3 4 3 5 18 25

2 3 3 4 3 4 3 4 3 4 2 2 2 2 18 23

3 4 2 3 3 4 3 4 3 4 2 4 2 2 18 25

2 3 2 3 3 4 3 4 3 4 3 5 2 2 18 25

160 276

Computer Applications in 

El/Mec System

Process Control and 
Building management 

System
Elective IV Elective V Elective VI Senior Design Project II Humanities  Elective III

L
ev

el
 3

-2

EMM 302 EME 304 EMM 3XX EME 3XX EMM 3XX EMM 390 UHS 104

Refrigeration and AC 
Systems/Components

Automatic Control Elective I Elective II Elective III Senior Design Project I Professional Ethics

UHS XXX

L
ev

el
 4

-1

EMM 401 EMM 403 EMM 4XX EME 4XX EME 4XX EMM 490

UHS XXX UHS XXX

Refrigeration Air Conditioning Systems

Electric Power Distribution 

Systems

Fire Fighting Systems Combustion Humanities Elective I Humanities Elective II

EMM 307 EMM 309

Field  Training II
FT 203

Low Current Distribution 
Systems

EME 207 EMM 209

Applied Engineering 

Probability and 

Mathematical Statistics

Logic Circuits and Micro 
processors

Heat Transfer Projects Management Electrical Power Systems 
Design of Machine 

Elements

L
ev

el
 2

-2

FRB 206 EMM 202 EMM 204 EME 206 EMM 208 EME 210

Multiple Integrals & 

Complex Analysis

Vibrations and System 

Dynamics
Plumbing Systems

Electronic Devices and 

Circuits
Fluid Machinery

L
ev

el
 3

-1

EMM 301 EMM 303 EME 305

L
ev

el
 1

-2

FRB 104 EMM 102 EMM 104 EME 106

FT 103
Field Training I

L
ev

el
 2

-1

FRB 201 EME 201 EMM 203 EMM 205

EMM 108 EMM 110 EMM 112

  Engineering Numerical 

Analysis

Fluid Mechanics I Mechanics of Machinery
Environmental Pollution 

and Industrial Safety
Electric Circuits Analysis

Strength and properties of 

Materials
Thermodynamics I

Fluid Mechanics II Manufacture Technology Electrical Machines
Measurements and 

Instrumentation
Solid Mechanics Thermodynamics II

L
ev

el
 1

-1

FRB 101 EMM 101 EMM 103 FRB 103 EME 105

UHS 103 FRE 012

Integration & Multivariable 
functions

Dynamics Electricity and Magnetism
Production Systems 

Engineering
Engineering Drawing by 

Computer
Societal Issues  Computer Programming

L
ev

el
 0

-2

FRB 002 FRB 004 FRB 006 FRM 008 FRM 010

EMM 107 EMM 109

Engineering Differential 

Equations

EM Engineering Program Map

L
ev

el
 0

-1

FRB 001 FRB 003 FRB 005 FRB 007 FRM 009 UHS 101 UHS 102

Information Technology & 

Communications

Analytical geometry & 

Linear Algebra
Statics Waeves and Heat Chemistry for Engineers Engineering Drawing Foreign Language
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Elective Courses Map: 

 

 

  

EM Engineering Program - Elective Courses Map

pre-req.

3 4 3 4 3 4 3 4

pre-req.

3 4 3 4 3 4 3 4

pre-req.

3 4 3 4 3 4 3 4

pre-req.

3 4 3 4 3 4 3 4

pre-req.

3 4 3 4 3 4 3 4

pre-req.

3 4 3 4 3 4 3 4

EME 106 & EMM 109 EMM 209 EMM 203

EME 305 EME 106

EME 3XX EME 322 EME 324 EME 326

Le
vel

 3-2

EMM 3XX EMM 312 EMM 314 EMM 316

Elective I Renewable Energy Elevators and Escalators
Solar Thermal and PV 

Systems

EME 206

EMM 3XX EMM 332 EMM 334 EMM 336

Elective III
Internal Combustion 

Engines

Essentials of Energy 

Management

Wind Energy System 

Design

EME 4XX EME 431

EME 304 EMM 302 & EME 305 EME 105

EME 4XX EME 421 EME 423 EME 425

EME 304 EME 305 EME 106 & EME 304

Elective II
Advanced Industerial 

Electronics
Electrical Protection

Electrostatic and 

Electromagnetic Fields

EMM 309 EMM 205 EMM 208 & EMM 309

EMM 301 EMM 309 EMM 112

EMM 413 EMM 415

Elective IV 
Cold Stores and 

Industrial Refrigeration

 Elective V
Electro-Hydraulic 

Circuits

Codes and Specifications 

of El/Mec Systems
Computer Networks

Le
vel

 4-1

EMM 4XX EMM 411

EME 433 EME 435

Automotive Engineering Power Stations

 Elective VI Modern Control System Power System Analysis Electrical Drives



CR CT

3 4 3 4 2 4 2 2 2 2 3 5 4 6 19 27

3 4 3 4 2 4 2 3 2 4 3 5 2 2 17 26

3 4 2 3 3 4 2 3 3 5 2 3 2 3 17 25

3 4 2 3 2 3 3 4 3 4 3 4 2 3 18 25

3 4 3 5 3 4 3 5 3 4 2 3 17 25

`

3 4 3 4 3 4 3 4 3 5 3 4 18 25

3 4 2 2 2 2 3 4 3 4 2 3 3 4 18 23

3 4 3 4 3 4 2 2 2 3 2 4 3 4 18 25

3 4 3 4 3 4 2 2 2 3 3 5 2 3 18 25

160 226

EM Engineering Program Map
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Fi
e

ld
 

Tr
ai

n
in

g 
II

 
Fi

e
ld

 
Tr

ai
n

in
g 

I *
L

ev
el

 1
-2

L
ev

el
 2

-1
L

ev
el

 2
-2

L
ev

el
 3

-1
L

ev
el

 3
-2

L
ev

el
 4

-1

En
gi

n
e

e
ri

n
g 

D
ra

w
in

g 
b

y 
C

o
m

p
u

te
r

El
e

ct
ri

ci
ty

 a
n

d
 

M
ag

n
et

is
m

FRB 006

FRB 103

En
vi

ro
n

m
e

n
ta

l 
P

o
llu

ti
o

n
 a

n
d

 
In

d
u

st
ri

al
 S

af
et

y

L
ev

el
 0

-1
L

ev
el

 0
-2

L
ev

el
 1

-1

UHS 102

In
fo

rm
at

io
n

 
Te

ch
n

o
lo

gy
 &

 
C

o
m

m
u

n
ic

at
io

n
s

C
h

e
m

is
tr

y 
fo

r 
En

gi
n

e
e

rs

FRB 007

FRE 012

 C
o

m
p

u
te

r 
P

ro
gr

am
m

in
g

FRB 005

W
av

e
s 

an
h

 H
e

at

FRM 009

En
gi

n
e

e
ri

n
g 

D
ra

w
in

g 

Fo
re

ig
n

 L
an

gu
ag

e

UHS 101

So
ci

e
ta

l I
ss

u
es

 

UHS 103FRM 010

UHS XXX

C
o

m
p

u
te

r 
A

p
p

lic
at

io
n

s 
in

 
El

/M
e

c 
Sy

st
e

m

P
ro

ce
ss

 C
o

n
tr

o
l 

an
d

 B
u

ild
in

g 
m

an
ag

e
m

e
n

t 

El
e

ct
iv

e
 IV

El
e

ct
iv

e
 V

El
e

ct
iv

e
 V

I 

Se
n

io
r 

D
e

si
gn

 
P

ro
je

ct
 II

H
u

m
an

it
ie

s 
 

El
e

ct
iv

e
 II

I

EMM 401EMM 403EMM 4XX EME 4XX EME 4XX EMM 490

UHS 104

R
e

fr
ig

e
ra

ti
o

n
 a

n
d

 
A

C
 S

ys
te

m
s 

/C
o

m
p

o
n

e
n

ts

A
u

to
m

at
ic

 
C

o
n

tr
o

l 

El
e

ct
iv

e
 I

El
e

ct
iv

e
 II

El
e

ct
iv

e
 II

I

Se
n

io
r 

D
e

si
gn

 
P

ro
je

ct
 I 

**
*

P
ro

fe
ss

io
n

al
 

Et
h

ic
s

EMM 302EME 304EMM 3XX EME 3XX EMM 3XX EMM 390

UHS XXXUHS XXX

R
e

fr
ig

e
ra

ti
o

n

A
ir

 C
o

n
d

it
io

n
in

g 
Sy

st
e

m
s

El
e

ct
ri

c 
P

o
w

e
r 

D
is

tr
ib

u
ti

o
n

 
Sy

st
e

m
s

Fi
re

 F
ig

h
ti

n
g 

Sy
st

e
m

s

C
o

m
b

u
st

io
n

 a
n

d
 

En
gi

n
e

s

H
u

m
an

it
ie

s 
El

e
ct

iv
e

 II

H
u

m
an

it
ie

s 
El

e
ct

iv
e

 I

EMM 301EMM 303EME 305EMM 307 EMM 309

P
lu

m
b

in
g 

Sy
st

e
m

s

El
e

ct
ro

n
ic

 D
e

vi
ce

s 
an

d
 C

ir
cu

it
s

Fl
u

id
 M

ac
h

in
e

ry

Lo
w

 C
u

rr
en

t 
D

is
tr

ib
u

ti
o

n
 

Sy
st

e
m

s

FT 203

FRB 206 EMM 202EMM 204 EME 206EMM 208 EME 210

M
u

lt
ip

le
 In

te
gr

al
s 

&
 C

o
m

p
le

x 
A

n
al

ys
is

V
ib

ra
ti

o
n

s 
an

d
 

Sy
st

e
m

 D
yn

am
ic

s

Lo
gi

c 
C

ir
cu

it
s 

an
d

 
M

ic
ro

 p
ro

ce
ss

o
rs

H
e

at
 T

ra
n

sf
e

r

P
ro

je
ct

s 
M

an
ag

e
m

e
n

t

El
e

ct
ri

ca
l P

o
w

e
r 

Sy
st

e
m

s 

D
e

si
gn

 o
f 

M
ac

h
in

e 
El

e
m

e
n

ts

FRB 201 EME 201 EMM 203 EMM 205EME 207EMM 209

A
p

p
li

e
d

 E
n

gi
n

e
e

ri
n

g 
P

ro
b

ab
il

it
y 

an
d

 M
at

h
e

m
at

ic
al

 
St

at
is

ti
cs

FT 103

Fl
u

id
 M

e
ch

an
ic

s 
II

M
an

u
fa

ct
u

re
 

Te
ch

n
o

lo
gy

El
e

ct
ri

ca
l 

M
ac

h
in

es

M
e

as
u

re
m

e
n

ts
 

an
d

 
In

st
ru

m
e

n
ta

ti
o

n

So
li

d
 M

e
ch

an
ic

s

Th
e

rm
o

d
yn

am
ic

s 
II

FRB 104 EMM 102 EMM 104 EME 106 EMM 108EMM 110 EMM 112

  E
n

gi
n

ee
ri

n
g 

N
u

m
e

ri
ca

l 
A

n
al

ys
is

EMM 107 EMM 109

En
gi

n
e

e
ri

n
g 

D
if

fe
re

n
ti

al
 

Eq
u

at
io

n
s

Fl
u

id
 M

e
ch

an
ic

s 
I

M
e

ch
an

ic
s 

o
f 

M
ac

h
in

er
y

El
e

ct
ri

c 
C

ir
cu

it
s 

A
n

al
ys

is

St
re

n
gt

h
 a

n
d

 
p

ro
p

er
ti

e
s 

o
f 

M
at

e
ri

al
s

Th
e

rm
o

d
yn

am
ic

s 
I

FRB 101 EMM 101 EMM 103 EME 105

In
te

gr
at

io
n

 &
 

M
u

lt
iv

ar
ia

b
le

 
fu

n
ct

io
n

s

D
yn

am
ic

s

P
ro

d
u

ct
io

n
 

Sy
st

e
m

s 
En

gi
n

e
e

ri
n

g

FRB 002 FRB 004 FRM 008

A
n

al
yt

ic
al

 
ge

o
m

e
tr

y 
&

 
Li

n
e

ar
 A

lg
e

b
ra

St
at

ic
s

FRB 001 FRB 003

   
 _________________________________________________________________________________

 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 
Electromechanical Engineering Flowchart

 

67 



   
 
_________________________________________________________________________________ 

68 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

6.3 Matrix of Program Learning Outcomes and Courses  

Level Code Title 
PL

O1 

PL

O2 

PL

O3 

PL

O4 

PL

O5 

PL

O6 

PL

O7 

PL

O8 

PL

O9 

PL

O10 

PL

O11 

PL

O12 

PL

O13 

PL

O14 

PL

O15 

PL

O16 

PL

O17 

PL

O18 

Level 

0-1 

 

FRB 

001 

Analytical geometry & 

Linear Algebra ●   ●                                

FRB 

003 
Statics ● ●                                  

FRB 

005 
Waves and Heat ● ●                                 

FRB 

007 
Chemistry for Engineers ● ●                                 

FRM 

009 
Engineering Drawing       

 
  ●   ●                     

UHS 

102 

Societal issues

 
      ●           ●                 

UHS 

101 
Foreign Language               ●   ●                 

Level 

0-2 

 

FRB 

002 

Integration & 

Multivariable functions ●   ●                               

FRB 

004 
Dynamics ●  ●                                 

FRB 

006 

Electricity and 

Magnetism 
● ●                                 

FRM 

008 

Production Systems 

Engineering 
       ●   ●                         

FRM 

010 

Engineering Drawing by 

Computer  
    ●      

 
●                     

FRE 

012 
Computer Programming ●   ●           ●                    

UHS 

103 

Information and 

Communication Technology

            ●    
 

●                  
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Level Code Title 
PL

O1 

PL

O2 

PL

O3 

PL

O4 

PL

O5 

PL

O6 

PL

O7 

PL

O8 

PL

O9 

PL

O10 

PL

O11 

PL

O12 

PL

O13 

PL

O14 

PL

O15 

PL

O16 

PL

O17 

PL

O18 

 

Level 

1-1 

FRB 

101 

Engineering 

Differential Equations 
●  ●                                 

EMM 

101 
Fluid Mechanics I 

 
●                 ●   

 
          

EMM 

103 
Mechanics of Machinery     ●         ●       ●   ●         

FRB 

103 

Environmental Pollution 

and Industrial Safety 
 ●  ●   ●                             

EME 

105 

Electric Circuits 

Analysis 
● ●                           ● ●   

EMM 

107 

Strength and properties 

of Materials 
  ●                 ●               

EMM 

109 
Thermodynamics I ● ●                 ● ●             

Level 

1-2 

 

FRB 

104 

Engineering Numerical 

Analysis ● ●                                 

EMM 

102 
Fluid Mechanics II ● ●                 ●   ●           

EMM 

104 

Manufacture 

Technology 
           ●          ●               

EME 

106 
Electrical Machines         ●                   ● ●       

EMM 

108 

Measurements and 

Instrumentation 
  ●                        ● ●     ● 

EMM 

110 
Solid Mechanics   ●                 ●               

EMM 

112 
Thermodynamics II ● ●                 ● ●             

  FT 103 Field Training I             ●     ●                 
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Level Code Title 
PL

O1 

PL

O2 

PL

O3 

PL

O4 

PL

O5 

PL

O6 

PL

O7 

PL

O8 

PL

O9 

PL

O10 

PL

O11 

PL

O12 

PL

O13 

PL

O14 

PL

O15 

PL

O16 

PL

O17 

PL

O18 

Level 

2-1 

 

FRB 

201 

Applied Engineering 

Probability and 

Mathematical Statistics 
● ●                                 

EME 

201 

Logic Circuits and 

Micro processors 
  ● ●                       ● ●     

EMM 

203 
Heat Transfer ● ●                 ●   ●           

EMM 

205 
Projects Management               ● ●                   

EME 

207 

Electrical Power 

Systems  
                            ● ●     

EMM 

209 

Design of Machine 

Elements 
    ●         ●       ●   ●         

Level 

2-2 

 

FRB 

206 

Multiple Integrals & 

Complex Analysis ●  ●                                 

EMM 

202 

Vibrations and System 

Dynamics 
● ●                 ● ●             

EMM 

204 
Plumbing Systems ● ●                 ●   ●           

EME 

206 

Electronic Devices and 

Circuits 
  ●                 ●         ● ● ● 

EMM 

208 
Fluid Machinery ● ●                 ●   ●           

EME 

210 

Electric Power 

Distribution Systems 
                          ●  ●        

  FT 203 Field Training II             ●     ●                 

Level 

3-1 

 

EMM 

301 
Refrigeration ● ●                 ● ●             

EMM 

303 

Air Conditioning 

Systems 
● ●                 ● ●             
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Level Code Title 
PL

O1 

PL

O2 

PL

O3 

PL

O4 

PL

O5 

PL

O6 

PL

O7 

PL

O8 

PL

O9 

PL

O10 

PL

O11 

PL

O12 

PL

O13 

PL

O14 

PL

O15 

PL

O16 

PL

O17 

PL

O18 

EME 

305 

Low Current 

Distribution Systems 
                           ●  ●        

EMM 

307 
Fire Fighting Systems ● ●                 ●   ●           

EMM 

309 
Combustion ● ●                 ● ●             

UHS 

XXX 
Humanities Elective I Refer to the next two courses 

H
u

m
a

n
it

ie
s 

 

E
le

c
ti

v
e 

I UHS 

201 

Principles of 

Entrepreneurship and 

Project Management 

           ●     ●                   

UHS 

203 

Human Resources 

Management 
           ●     ●                   

Level 

3-1 

UHS 

XXX 
Humanities  Elective II Refer to the next two courses 

H
u

m
a

n
it

ie
s 

E
le

c
ti

v
e 

II
 UHS 

301 

Communication and 

Presentation Skills 
              ● ●                   

UHS 

302 
Leadership Skills               ● ●                   

Level 

3-2 

EMM 

302 

Refrigeration and AC 

Systems/Components 
● ●                 ● ●             

Level 

3-2 

EME 

304 
Automatic Control  ●   ●               ● ●         ● ● 

Level 

3-2 

EMM 

3XX 
Elective I Refer to the next three courses 

E
le

c
ti

v
e 

I 

EMM 

312 
Renewable Energy                     ● ●      ●       

EMM 

314 
Elevators and Escalators                     ●  ●      ●       

EMM 

316 

Solar Thermal and PV 

Systems   
                ● ●      ●       

Level EME Elective II Refer to the next three courses 
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Level Code Title 
PL

O1 

PL

O2 

PL

O3 

PL

O4 

PL

O5 

PL

O6 

PL

O7 

PL

O8 

PL

O9 

PL

O10 

PL

O11 

PL

O12 

PL

O13 

PL

O14 

PL

O15 

PL

O16 

PL

O17 

PL

O18 

3-2 3XX 

E
le

c
ti

v
e 

II
 

EME 

322 

Advanced Industrial 

Electronics 
                           ●   ● ●   

EME 

324 
Electrical Protection                            ●    ●  ●   

EME 

326 

Electrostatic and 

Electromagnetic Fields  
                        ●   ● ●   

Level 

3-2 

EMM 

3XX 
Elective III Refer to the next three courses 

E
le

ct
iv

e 
II

I 

EMM 

332 

Internal Combustion 

Engines 
● ●                 ●  ● ●           

EMM 

334 

Essentials of Energy 

Management 
 ● ●    

 
             ● ● ●            

EMM 

336 

Wind Energy System 

Design 
● ●                 ● ● ●           

Level 

3-2 

EMM 

390 
Senior Design Project I         ● ● ● ● ● ●                 

Level 

3-2 

UHS 

104 
Professional Ethics       ●            ●                 

Level 

4-1 

EMM 

401 

Computer Applications 

in El/Mec System 
                     ●        ● ●     

Level 

4-1 

EMM 

403 

Process Control and 

Building management 

System 

                    ● ●         ● ● 

Level 

4-1 

EMM 

4XX 
Elective IV Refer to the next three courses 

E
le

ct
iv

e 
IV

 EMM 

411 

Cold Stores and 

Industrial Refrigeration 
● ● 

 
              ●  ● ●           

EMM 

413 
Automotive Engineering  ● ●                   ● ● ● 

 
        

EMM 

415 
Power Stations ● ●                 ●  ● ●           
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Level Code Title 
PL

O1 

PL

O2 

PL

O3 

PL

O4 

PL

O5 

PL

O6 

PL

O7 

PL

O8 

PL

O9 

PL

O10 

PL

O11 

PL

O12 

PL

O13 

PL

O14 

PL

O15 

PL

O16 

PL

O17 

PL

O18 

Level 

4-1 

EME 

4XX 
Elective V Refer to the next three courses 

E
le

ct
iv

e 
V

 EME 

421 

Electro-Hydraulic 

Circuits 
      ●              ● ●    ●         

EME 

423 

Codes and Specifications 

of El/Mec Systems 
      ●              ●  ●   ●         

EME 

425 
Computer Networks        ●             ● ●     ●     

 
  

Level 

4-1 

EME 

4XX 
Elective VI  Refer to the next three courses 

E
le

ct
iv

e 
V

I 

EME 

431 
Modern Control System                     

  
     ●  ● ● 

 

EME 

433 
Power System Analysis                              ● ● ●   

EME 

435 
Electrical Drives                             ● ●  ●   

Level 

4-1 

EMM 

490 
Senior Design Project II         ● ● ● ● ● ●                 

Level 

4-1 

UHS 

XXX 
Humanities  Elective III Refer to the next two courses 

H
u

m
a

n
it

ie
s 

E
le

c
ti

v
e 

II
I UHS 

801 
Research Methodologies         ●         ●                 

UHS 

803 
Thinking Skills         ●         ●                 
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Courses Coding System 
The course coding system is composed of three letters that denotes the department which offers the 

course, followed by 3 digits: where:  

 the first digit from left represents the course level (from 1 to 5),  

 the next two digits represent the course sequence (odd for Fall Semesters and even for Spring 

Semesters).  

 

The coding system is demonstrated in the following table: 

UHS XXX University Requirement Courses 

FRB XXX Courses offered by Basic Engineering Science Department 

FRM XXX Course offered by Mechanical Engineering Department for Faculty 

Requirement 

FRE XXX Course offered by Electrical Engineering Department for Faculty 

Requirement 

EMM XXX Course offered by Mechanical Engineering Department 

EME XXX Course offered by Electrical Engineering Department 

 

Pre-req Prerequisite Cr. 
Hrs. 

Credit Hours Std. 
Act. 

Student Activity 

Lec Lectures Tut Tutorials Lab Laboratory 

MT1 First Midterm Exam MT2 Second Midterm Exam Final Final Exam 
 

Program Requirements 
Compulsory Courses  

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab. Tut. Sum MT1 MT2 
Std. 

Act. 
Final 

FRB 

101 

Engineering 

Differential 

Equations 

FRB 

002 
3 2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n
te

n
ts

 

 Basic Concepts of Ordinary and Partial differential equations (ODEs & PDEs): 

Oder, Degree, Linearity, Formation, Geometric and physical applications (Newtons law of 

cooling, electric circuits), Types of solutions, Existence and uniqueness of solutions.   

ODEs: Solution of first order ODEs (Separable, Homogeneous, Exact, Integrating factor, 

Linear and Bernoulli equations). Orthogonal trajectories. Solution of nth order ODEs 

(homogeneous and non-homogeneous). System of first order linear differential equations. 

Laplace transforms and inverse Laplace transforms with applications. Fourier series with 

applications. Gamma and Beta functions 

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 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab. Tut. Sum MT1 PE/OE 
Std. 

Act. 
Final 

FRB 

104 

Engineering 

Numerical 

Analysis 

FRB 

101 
3 2 2 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Numeric in General: Solution of linear systems by iterative methods (Jacobi Iteration, 

Gauss–Seidel Iteration Method, Convergence and Matrix Norms). Solution of nonlinear 

equations (Fixed-Point Iteration, Newton–Raphson’s method, Sufficient Convergence 

Condition). Curve fitting (Least square method). Interpolations (Lagrange Interpolation, 

Newton’s Forward and Backward Interpolations). Numerical differentiation. Numerical 

integration (Rectangular Rule, Trapezoidal Rule, Simpson’s Rule). 

Numeric for ODEs and PDEs: Solution of first-order ODEs (Euler’s method, Runge–

Kutta Methods). Solution of higher order ODEs.  Boundary and initial-boundary value 

problems for ODEs, Elliptic and parabolic PDEs (Finite difference methods, Explicit 

method, Crank–Nicolson Method). 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     

 

 

 

 

 

 

 

 

 

https://www.amazon.com/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Nita+H.+Shah&text=Nita+H.+Shah&sort=relevancerank&search-alias=digital-text
https://nm.mathforcollege.com/mws/mec/05inp/mws_mec_inp_phy_problem.pdf
https://nm.mathforcollege.com/mws/mec/05inp/mws_mec_inp_phy_problem.pdf
http://nm.mathforcollege.com/mws/civ/06reg/mws_civ_reg_phy_problem.pdf
https://nm.mathforcollege.com/mws/mec/05inp/mws_mec_inp_phy_problem.pdf
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab. Tut. Sum MT1 PE/OE 
Std. 

Act. 
Final 

FRB 

201 

Applied 

Engineering 

Probability and 

Mathematical 

Statistics 

FRB 

002 
3 2 2 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Probability:  Basic Theorems of Probability. Conditional Probability. Independent Events. Discrete and 

Continuous Random Variables. Mean and Variance of Distributions.  Discrete Distributions (Binomial, 

Poisson and Hypergeometric Distribution). Continuous Distributions (Normal and Exponential 

Distribution).  Distributions of Several Random Variables (Discrete and Continuous Two-Dimensional 

Distributions).  

Mathematical Statistics:  Random Sampling.  Sample mean and variance. Point Estimation of 

Parameters. Confidence Intervals.  Simple and multiple Linear Regression and Correlation. Testing of 

Hypotheses. Markov chains. Quality Control. Engineering Applications. 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. 

 

 

 

 

 

 

 

 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=David+Levine&text=David+Levine&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Patricia+Ramsey&text=Patricia+Ramsey&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Robert+Smidt&text=Robert+Smidt&sort=relevancerank&search-alias=books
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hrs. Assessment  

FRB 

206 

Multiple Integrals & 

Complex Analysis 

FRB 

002 

3 Lec. Lab Tut Sum MT

1 

MT

2 

Std. 

Act. 
Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n
te

n
t 

Multiple Integrals: Double integrals (Areas, Volumes, Moments, Double integrals in polar 

form). Triple integrals (Volumes, Masses and Moments in three dimensions, Triple integrals in 

cylindrical and spherical coordinates). Substitution in multiple integrals. line and surface 

integrals, Green, Stock’s and Divergence theorems.   

Complex Analysis: Complex Numbers, Complex plane, Polar form of complex number, 

Powers and roots, Complex Function, Limit, Continuity, Derivative, Cauchy-Riemann 

equations, Laplace’s Equation, Complex integration. Taylor and Laurent Series. Residue 

Integration. Conformal Mapping (linear function, Linear Fractional Transformations (or 

Möbius transformations), irrational functions, the exponential function, trigonometric 

functions).        

  

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. 

   

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hrs. Assessment  

EMM 

101 

Fluid Mechanics I FRB 

004 

2 Lec. Lab Tut Sum 
MT1 MT2 

Std. 

Act. 
Final 

2 0 1 3 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Fundamental notions; Physical properties of Fluids, Fluid viscosity and its importance’s, viscous and 

non-viscous flow, compressibility and surface tensions and their applications on practical problems, 

fluid statics, buoyancy and stability of floating and immersed bodies, fluid in rigid body motion, fluid 

kinematics and Foundations of flow analysis; basic laws for finite systems and finite control volumes, 

differential forms of the basic laws, dimensional analysis and similitude analysis; Types of Flow 

(steady, uniform, Incompressible viscous flow, General viscous flows , Potential flow). 

R
ef

er
en

ce
s  Frank M white “Fluid Mechanics”, 8

th
 edition 2015 

 Munson, Young, and Okiishi, 2009, "Fundamentals of Fluid Mechanics", 7th Ed., Wiley. 

 T. C. Clayton, F. E. Donald, and A. R. John, 2006,"Engineering Fluid Mechanics", John Wiley 

& Sons, Inc., 8th Ed. 

L
ab

o
ra

to
ry

 

 Determination of fluid properties 

 Hydrostatic pressure measurement 

 Determination of pressure force on submerged surface 

 Application of continuity equation for the flow through pipes 

 Apparatus of impact water jet 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EMM 

103 

Mechanics of 

Machinery 

FRB 

004 
3 2 0 2 4 30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 

A study of the fundamental concepts underlying the study of velocity, acceleration, and force 

analysis of machines; linkages, cams, gears, and flywheels; balancing of rotating and 

reciprocating machine elements. 

R
ef

er
en

ce
s 

 R.S. Khurmi and J K Gupta “Theory of Machines”, S Chand & Co Ltd; 14th edition, 

2005. 

 John J. Uicker, Jr., Gordon R. Pennock, Joseph E. Shigley “Theory of Machines and 

Mechanisms”, Oxford University Press, 2017. 

 

 

 

 

 

 

 

 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hrs. Assessment  

EMM 

102 

Fluid Mechanics II EMM 

101 

2 Lec. Lab Tut Sum 
MT1 MT2 

Std. 

Act. 
Final 

2 0 1 3 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Introduction to the theory and application of continuum fluid mechanics, Fluid properties and state 

relations. Incompressible laminar and turbulent flow using control volume, Reynolds Transport 

Theorem, and momentum and energy equations. Navier-Stokes Equations, Dimensional analysis, 

Buckingham Pi Theorem, and modeling. Flow rate, pipe sizing and minor losses in pipe systems. 

Compressible flow and gas dynamics in boundary layer theory, mach number, stagnation properties 

and shock waves. 

R
ef

er
en

ce
s  Frank M white “Fluid Mechanics”, 8

th
 edition 2015 

 Munson, Young, and Okiishi, 2009, "Fundamentals of Fluid Mechanics", 7th Ed., Wiley. 

 T. C. Clayton, F. E. Donald, and A. R. John, 2006,"Engineering Fluid Mechanics", John 

Wiley & Sons, Inc., 8th Ed. 

L
ab

o
ra

to
ry

  Satisfying of the Bernoulli’s theorem 

 Demonstration of the flow through orifice and free jet 

 Determination of the friction losses through pipes 

 Determination of the minor losses through pipe connections 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum 
MT

1 

MT

2 

Std. 

Act. 

PE/

OE 
Final 

EMM 

104 

Manufacture 

Technology 

FRM 

008 
3 2 2 0 4 

30 -- 10 20 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Metal Casting Technology: solidification process, metals and alloys, production of primary 

metals, production of shaped casting, sand casting (moulding, melting, pouring, 

solidification, cleaning, defects, and inspection). Contemporary casting processes (metallic 

mould, electro-slag, precision, and centrifugal casting). 

Metal Forming Technology: Hot and cold working of metals, metal forming processes 

(rolling, forging, drawing, extrusion and spinning), pipe and tube manufacturing, joining 

technology (fastening, riveting, soldering, and brazing, welding, and adhesive bonding). 

Welding: submerged arc welding, spot and seam welding, plasma welding, cold pressure 

welding, adhesive welding, testing of welded joints. Welding operations for ferrous metals – 

thermal welding – Oxy-Acy welding 

Metal cutting technology: Cutting tools, metal cutting machine tools (turning, drilling, 

boring, milling, shaping, planning, broaching, grinding, special purpose, gear and thread 

cutting and super finishing machine tools). 

R
ef

er
en

ce
s Andrew Y. C. Nee, 2015, “Handbook of Manufacturing Engineering and Technology,” 

Springer-Verlag London. 

Rajender Singh, 2006, " Introduction to basic manufacturing processes and workshop 

technology ", New age international publishers. 

L
ab

o
ra

to
ry

 Students make different mechanical models in all the following workshops: 

 Casting workshop 

 Metal forming technology 

 Welding 

 Metal cutting workshop 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum 
MT

1 

MT

2 

Std. 

Act. 

PE/

OE 
Final 

EME 

105 

Electric 

Circuits 

Analysis 

FRB 

006 
3 

2 1 2 5 30 -- 10 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”, 2020. Pearson Education Limited. 

La
b

o
ra

to
ry

 

Verify laws and theorems in the course using experiments, project construction and 
simulation, the topics include: 

 Ohm’s Law 

 Series/parallel connection circuit for resistance     

 Kirchhoff’  

 Wheats  

 Capacitance Circuit       

  Inductance Circuit         

 RC & RL Circuit        

 LC Resonance Circuit         
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Code Course Title Pre-
req 

Cr. 
Hrs. 

Ct. Hrs. Assessment  

EME 

106 
Electric Machines EME 

105 
3 Lec. Lab Tut Sum 

MT1 MT2 
Std. 

Act. 
Final 

2 0 2 4 30 20 10 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. 

R
ef

er
en

ce
s  Charles I. Hubert, Electric machines Theory, Operation, Applications, Adjustment, and 

Control-Second Edition, 2002. 

 Sen, P.C., Introduction to Electrical Machines and Power Electronics - First edition, Pitman 

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.    
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Code 
Course 

Name 

Pre-

req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EMM 

107 

Strength 

and 

Properties 

of Materials 

FRB 

004 
2 2 0 1 3 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 Introduction to engineering materials, Mechanics of deformable bodies: stress/strain, 

strain gages, material property relationships, classification of material behaviour, 

generalized Hooke's law. Engineering applications: axial loads, torsion of circular rods 

and tubes, bending and shear stresses in beams, deflection of beams, combined stresses, 

stress and strain transformation, Microstructure of solid materials, Strengthening 

mechanisms, Types of Steel and their alloys, Materials selection. Phase diagram, 

Mechanical properties of materials, Electrical and magnetic properties of materials, 

Optical properties of materials. 

References R. C. Hibbeler “Mechanics of Materials” Prentice Hall; 8th edition, 2010. 

L
ab

o
ra

to
ry

 

 Tensile Test 

 Fatigue Test 

 Application of Mechanical Load Cell 

 Shear Test 

 Impact Test 

 Creep Test 

 Hardness Test 

 Compression Test 

 Examination of Material Microstructure. 

 Torsion Test 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hrs. Assessment  

EMM 

108 

Measurements and 

Instrumentation 

FRB 

006 

3 Lec. Lab Tut Sum MT

1 

MT

2 

Std. 

Act. 
Final 

2 0 2 4 30 20 10 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. General consideration for selection and evaluation of measurement 

equipment. Measuring of mechanical quantities (Temperatures, Pressures static and dynamic, Flow, 

and velocity, stress and strain,) Measurement of Electric quantities (currents, voltage, resistance, 

power). Comparisons methods for measurements. Active and reactive power measurements. 

Oscilloscopes. Digital millimeters- Uncertainty analysis. 

R
ef

er
en

ce
s  Alan S. Morris, 2001, “Measurement and instrumentation principles”, 3

rd
 edition, Alan S 

Moris Publisher: Butterworth-Heinemam. 

 Richard S. Figliola and Clemson University, “Theory and Design for Mechanical 

Measurements”, 5th edition, John Wiley & Sons, Inc., 2011.  

L
ab

o
ra

to
ry

 

 Measuring Temperature (Mechanical Methods)     

 Measuring Temperature (Electrical Methods) 

 Measuring Pressure (Mechanical Methods) 

 Measuring Pressure (Electrical Methods) 

 Flow Measuring Instruments: Orifice Meter, Venturi Meter, Flow Nozzle, Pitot Tube, 

Movable Vane, ultrasonic 

 

 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 109 Thermodynamics I FRB 

005 
2 Lec. Lab Tut Sum MT

1 

MT

2 

Std. 

Act. 
Final 

2 0 1 3 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Definitions and basic concepts of thermodynamic systems, Properties of pure substances, 
phase change process, ideal gas. Work and Heat, First law of thermodynamics (closed 
system, unsteady and steady flow open systems, applications). Second law of thermodynamics 
(Heat engines and refrigerators, reversible and irreversible process, Carnot cycle). Entropy 
(Clausis inequality, entropy, increase of entropy principles, entropy change of pure substances, 
solids and liquids, entropy changes of ideal gases, adiabatic efficiency of 
process). Refrigeration Cycles (Refrigerators and Heat Pumps, The Reversed Carnot Cycle) 

References  Yunus A.Cengel Michael A.Boles, 2014, “Thermodynamics An Engineering Approach”, 

McGraw Hill Education; 8th edition. 

La
b

o
ra

to
ry

  Identification and recognition of the application of work and heat 

 Identification and recognition of the application of the first law 

 Identification and recognition of the application of the second law 

 Computer controlled expansion processes of a perfect gas unit 
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Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EMM 

110 

Solid 

Mechanics 

EMM 

107 
2 2 0 1 3 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Fundamental principles and methods of structural mechanics: static equilibrium, force resultants, 

support conditions, analysis of determinate planar structures (beams, trusses, frames), stresses and 

strains in structural elements, states of stress (shear, bending, torsion), statically indeterminate 

systems, displacements and deformations, introduction to matrix methods, elastic stability, and 

approximate methods. Design exercises to encourage creative student initiative and systems 

thinking. 

R
ef

er
en

ce
s 

Professor Louis L. Bucciarelli, ”Engineering Mechanics for Structures”, Courier Dover 

Publications, 2009 - Technology & Engineering 

L
ab

o
ra

to
ry

 

 Cable Structures 

 Uniaxial Tension 

 Truss Structures 

 Concrete Failure 

 Beam Bending 

 Buckling 

 

 

 

 

 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 

112 
Thermodynamics II EMM 

109 
2 Lec. Lab Tut Sum MT

1 

MT

2 

Std. 

Act. 
Final 

2 0 1 3 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Vapor and Combined Power Cycles (The Carnot Vapor Cycle,  Rankine Cycle). Gas power cycles 
(air standard assumptions, Otto and Diesel cycles, Striling and Ericsson cycles, Brayton cycle, 
Brayton cycle with intercooling, reheating and regeneration, ideal jet prolusion cycle). Gas 
Mixtures (Composition of a Gas Mixture: Mass and Mole Fractions, P-v- T Behavior of Gas 
Mixtures: Ideal and Real Gases). Chemical Reactions (Fuels and Combustion, Theoretical and 
Actual Combustion Processes, Enthalpy of Formation and Enthalpy of Combustion, First-Law 
Analysis of Reacting Systems, Adiabatic Flame Temperature. Heat of combustion, fuel heating 
values, constant volume combustion and constant pressure combustion, 

References  Yunus A.Cengel Michael A.Boles, 2014, “Thermodynamics An Engineering Approach”, 

McGrawHill Education; 8th edition. 

Laboratory investigate the thermodynamics components such as turbine, compressor, pump, boiler, 

condenser, etc. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum 
MT

1 

MT

2 

Std. 

Act. 

PE/

OE 
Final 

EME 201 Logic Circuits 

and Micro 

processors 

EME 

105 
3 

2 1 2 5 30 -- 10 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

e
re

n
ce

s  Floyd, Thomas L, "Digital Fundamentals", Pearson Education 11ED 

 M. Morris R. Mano, Michael D. Ciletti, "Digital Design: With an Introduction to the Verilog HDL, 

VHDL, and System Verilog” 6th Edition 

 John Wakerly, "Digital Design: Principles and Practices", 5th Edition 

La
b

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. Hrs. Assessment  

EM

M 

202 

Vibrations and 
System Dynamics 

EMM 103, 

EMM 107 
3 Lec. Lab Tut Sum MT

1 

MT

2 

Std. 

Act. 
Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Foundation of mechanical systems, mathematical models of mechanical systems, systems modeling, 
electromechanical systems. Explore necessary algorithms to solve equations of motion, 
Laplace transform, matrix method, computer generated solutions. Dynamic response and 
evaluation of first and second order systems, oscillating motion with single DOF, measuring and 
analysis methods, damping of free motion. Isolation of vibration, vibration of two DOF, vibration of 
multi-degree of freedom system. Numerical methods for evaluation of natural frequency and 
patterns, design of frequency absorbers. 

R
ef

e
re

n
ce

s 

 Ahmed A. Shabana, "Theory of Vibration, An Introduction", Springer, 3rd edition, 2019 

 Rao, S.S., and A. Weiley, “Mechanical vibrations”, 4th edition, Prentice Hall, 1995 

La
b

o
ra

to
ry

 

 Validation of a pendulum dynamics and estimation of gravitational acceleration. 

 Verification of mass-spring system and estimation of spring stiffness. 

 Estimation of the moment of inertia for a wheel and the damping condition. 

 Vibration measurement methods, Double cantilever test. 

 Computer-aided simulation and case studies, course project 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 203 Heat Transfer EMM 

109 
3 Lec. Lab Tut Sum MT

1 

MT

2 

Std. 

Act. 
Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Thermal Conduction: Steady 1D Conduction, Plane Wall, Composite Plane Wall, Convection, 
Overall Heat Transfer Coefficient, Cylindrical Shell, Spherical Shell, Extended Surfaces (Fins), 
Conduction with Variable Thermal Conductivity, Steady 2D Conduction, Transient Conduction, 
Periodic Conduction. Convection: Types of Convection, Dimensionless Groups, Dimensional 
Analyses and similitude, Natural Convection, Forced Convection. Heat Exchanger.  
Thermal Radiation: Setfan-Boltzmann Law, Planck’s Law, Radiation Properties of Real Surfaces, 
Emissivity and Absorptivity, Kirchoff’s Law, Emissivity of Real Surfaces, Gray Surfaces, Selective 
Surfaces, Heat Exchange by Radiation, Heat Exchange between Two Planes, Heat Exchange 
between Two Cylinders or Spheres. 

References  Incropera and De Witt, Fundamentals of heat and mass transfer, 7th Edition, 2012.  

 Yunus A. Cengel, "Heat Transfer: A Practical Approach", 2nd ed., McGraw‐Hill, 2015 

       

La
b

o
ra

to
ry

 

 Determination of the heat conductivity of solids 

 Steady heat conduction in bars 

 Steady convection in non-homogeneous bars 

 Steady convection in homogeneous bars 

 Steady conduction in homogeneous radial patterns 

 Heat exchangers: parallel and counter flow heat exchangers 

 Thermocouples calibration test rig 

 Combined forced convection and radiation 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs

. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EMM 204 
Plumbing 

Systems 

EME 

102 
3 2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Types of water services in buildings and facilities. Codes and standards for water supply and 

drainage systems. Water demands estimation, Systems of domestic water circulation, sizing of 

domestic water storage and piping system, Domestic hot water system and heating capacity, 

Sanitary drainage system (single pipe system, two pipes system, plumbing fixtures and fixtures 

units, sizing of drainage water piping system, sump pits and sump pumps, Rainwater drainage 

system, Ventilation system. 

R
ef

er
en

ce
s 

 Tim Wentz, “Plumbing Systems: Analysis, Design, and Construction” Prentice Hall; 1
st
 

edition, 1996. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hrs. Assessment 

EMM 

205 
Projects Management --- 2 

Lec. Lab Tut Sum 
MT1 MT2 

Std. 

Act. 
Final 

2 0 1 3 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t Introduction to Project planning and scheduling, Project charter, Scope statement, Work Breakdown 

Structure, Responsibility Chart. Network diagram, Schedule analysis and possibilities using the 

Critical Path Method (CPM) and the Program Evaluation and Review Technique (PERT). Resource 

leveling and allocation, Time-cost trade off (Crashing a schedule), Gantt Chart, Time overlaps, Time 

and cost control, Risk monitoring and control, Computer applications 

R
ef

e
re

n
ce

s  Moder J., Phillips C., and Davis E., "Project Management with CPM, PERT and Precedence 

Diagramming", Last Edition. 

 Gail Freeman-Rue & James Balkwill, "Management in Engineering, Principles & Practice", 

Prentice Hall, Last Edition. 

 

 

 

Code Course Title Pre-
req 

Cr. 
Hrs. 

Ct. Hrs. Assessment  

EME 206 Electronic Devices 
and Circuits 

EME 

201 
3 Lec. Lab Tut Sum 

MT1 MT2 
Std. 

Act. 
PE/OE Final 

2 1 2 5 30 -- 10 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Semiconductor physics, Structure of diodes, Diode circuits and rectifiers, Structure of BJT, 

Biasing and operation modes of transistors, DC and small signal analysis of transistor 

circuits, Amplifiers circuits using BJT, Power amplifiers, Field effect transistors, Biasing of 

FET, Small signal model of FET. Amplifier circuits using FET, Design of amplifier circuits, 

Frequency response of amplifier circuits, Active filters, Feedback in electronic circuits,

 Different feedback configuration in electronic circuits, Oscillators circuits. 
References Adel S. Sedra and Kenneth C. Smith, “Microelectronic Circuits”, Oxford University press. 

La
b

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 Name Pre-req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 Std. Act. Final 

EME 207 Electrical Power Systems EME 106 3 2 0 2 4 30 20 10 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 Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 

208 
Fluid Machinery EMM 

102 
3 Lec. Lab Tut Sum MT

1 

MT

2 

Std. 

Act. 
Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Introduction to turbo machines (definition, basic equation, similarity analysis). Flow analysis (one-

dimensional fluid flow in turbo machines, two dimensional cascades in turbo machinery, and three 

dimensional flow). Types of pumps, fans, turbines and compressors. Thermal and hydraulic design and 

analysis of pumps, fans, turbines and compressors. Component selection, system design and performance 

evaluations. 

R
ef

er
en

ce
s  William W. Peng, “Fundamentals of Turbo machinery” , Wiley 

 A Sayers, “Hydraulic and compressible flow turbomachiners.” 1990. 

 Husain et al, “Basic Fluid Mechanics and Fluid Machines”, 2008 

La
b

o
ra

to
ry

  Measuring the performance of pelton wheel at different deflection angle and flow rate 

 Measuring the performance of the Frances turbine at different inlet angle and flow rate 

 Measuring the pump performance 

 Measuring the generated forces from moving fluid (impact of jet) 
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Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
PE/OE Final 

EME 210 

Electric Power 

Distribution 

Systems 

EME 207 3 2 1 2 5 

30 -- 10 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, 

Differential 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

c
es

 • 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.  

 

 

 

 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 

209 
Design of Machine 
Elements 

FRM 009 

EMM 110 
3 Lec. Lab Tut Sum 

MT

1 

MT

2 

Std. 

Act

. 

PE/
OE 

Final 

2 1 2 5 30 -- 10 20 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Introduction to design process. Review of load and stress analysis, Mohr's circle for plane stress. 

Failures resulting from static loading, variable loading, and fatigue failure. Material selection for 

strength and rigidity. 

Design of mechanical elements: Knuckle joint - screws, fasteners - shafts and shaft components - 
mechanical springs - welding joints, Bonding, and permanent joints. 

R
ef

e
r

en
ce

s  Robert L. Mott, " Machine elements in Mechanical Design", Pearson/Prentice Hall, 2004. 

 J.E. Shigley and C. R. Mischke, "Mechanical Engineering Design", McGraw-Hill, Last Edition. 

La
b

o
ra

to

ry
 

Term design projects: 

 Working and assembly drawing of parts and machine elements 

 Computer aided drafting of assembly drawings and machine elements 
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Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum 
MT

1 

MT

2 

Std. 

Act

. 

PE/
OE 

Final 

EMM 

302 

Refrigeration 

and AC 

Systems/ 

Components 

EMM 

301 & 

EMM 

303 

3 2 1 1 4 
30 -- 10 20 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Air conditioning systems and classifications, Air terminal units (air handling units, fan coil units), 

Sections of air handling units (filters, cooling and dehumidifying coils, heating coils, Humidifiers, 

Fans), Chillers (air cooled chillers, water cooled chillers, cooling towers), condensing units and its 

components, Desiccant dehumidifiers, Chilled water networks and pumps, energy recovery 

systems, expansion devices, unitary air conditioning units. 

R
ef

er
en

ce
s 

 Ananth Narayanan, “Basic Refrigeration and Air Conditioning”, McGraw Hill, 2013 

 Miller, Rex; Miller, Mark R, 2011, "Air Conditioning and Refrigeration", McGraw-

Hill Education. 

 

 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 

301 
Refrigeration EMM 

112 
2 Lec. Lab Tut Sum MT

1 

MT

2 

Std. 

Act. 
Final 

2 0 1 3 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Introduction to refrigeration and Refrigeration machines - Ideal and actual Vapour - compression 
refrigeration cycle - Refrigerants - Vapour refrigeration cycles (Single and multi stage) - Vapour 
absorption systems - Gas refrigeration cycles - Thermoelectric refrigeration systems - Lubricants in 
refrigeration systems - Expansion devices. 

R
ef

er
en

ce
s R.S. Khurmi and J. K. Gupta, 1992, "A text book of refrigeration and air conditioning ", Eurasia 

Publishing House. 

Wilbert F. Stoecker, 1998, "Industrial Refrigeration Handbook, 1st Edition", McGraw-Hill 
Companies, Inc. 

La
b

o
ra

to
ry

 

Refrigeration Components Instruments and Tools 

Basic cycle performance, suction accumulator. Liquid receiver, different types of expansion 

device, oil separator, multi evaporators. 

Simple Vapour Compression Refrigeration System 

Performance Test General Cycle Refrigeration Trainer 

Computer controlled refrigeration system 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EME 304 Automatic Control EME 

106 
2 Lec. Lab Tut Sum 

MT1 MT2 
Std. 

Act. 
Final 

2 0 1 3 30 20 10 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 

References  Nise, N. S. Control systems engineering. John Wiley & Sons., 2020 

 Katsuhiko, Ogata. Modern control engineering. Pearson, 2010. 

La
b

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 

 

 

 

 

 

 

 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 

303 
Air Conditioning 

Systems 

EMM 

112 
3 Lec. Lab Tut Sum MT

1 

MT

2 

Std. 

Act. 

Fina

l 

2 0 2 4 30 20 10 40 

Course 
Content 

Introduction to air conditioning-Psychrometry-Psychrometric processes-Psychrometry of 
Air Conditioning Systems- Heating and cooling Load calculations-Air distribution systems-Air 
duct design-Fundamentals of HVAC Control. 

References Faye C. McQuiston,"HVAC Analysis and Design", 6th edition (2004) 

R.S. Khurmi and J. K. Gupta , "A text book of refrigeration and air conditioning" 
Laboratory Heating, cooling, humidification, dehumidification processes. 

Controlling devices in air conditioning system. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 PE/OE 
Std. 

Act. 
Final 

EME 

305 

Low Current 

Distribution 

Systems 

EME 

210 
3 2 2 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Fire Alarm Industry Codes and Standards, building, fire, and life safety codes, requirements for 

fire detection and alarm systems, NFPA 72 and design. introduction about Fire Alarm System, 

Type of Detectors, types of Call points, Manual Station, Break Glass, Alarms, Modules, Fire 

Alarm Control Panel F.A.C.P, cables and pipes network, Telephone System, Data Network, 

audio / video System, security system. Recognize general requirements for the inspection, testing, 

and maintenance of low current systems. 

R
ef

er
en

ce
s 

 NFPA 72: National Fire Alarm and Signaling Code 

 Egyptian Code 

 

 

 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EMM 

307 

Fire Fighting 

Systems 

EMM 

102 
3 2 0 2 4 30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Combustion and extinguishing theory for fire and explosion. Agents for fire extinguishing and 

flammability limits. Applicable Standards, Codes and Life Safety for firefighting system 

limitation, Fire Detection and Alarm System, Fire Fighting Systems, Manual Fire Fighting 

Systems (Portable Fire Extinguishers, Standpipe System, Fire Hydrant and Fire Department 

Connection), Automatic Fire Fighting Systems (Automatic Wet Suppression Systems, Automatic 

Dry Suppression Systems), Case Study and firefighting system design 

R
ef

er
en

ce
s 

 A. Maurice Jones Jr., “Fire Protection Systems”, Publisher: Jones & Bartlett Learning; 2
nd

 

edition, 2014 

 

 

 

 

 



   
 
_________________________________________________________________________________ 

93 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 

 

 

 

 

 

 

 

 

 

 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 309 Combustion EMM 

112 
3 Lec. Lab Tut Sum MT

1 

MT

2 

Std. 

Act. 

Fina

l 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Thermal properties of combustible gases (Air/fuel ratio, product of combustion, heat 
of combustion, fuel heating values) constant volume combustion constant pressure 
combustion, Hillums and Gibbs functions, combustion equilibrium, kinetic theory of 
combustion, flammability limit, combustion efficiency, flame velocity, burning velocity, 
flame stability, flame structure- premixed flame- diffusion flame- furnaces- gas 
turbine combustion- fuel properties (gas fuel-Liquid fuel gaseous fuel) - fuel 
nozzles design(gaseous, liquid fuel) - combustion in boiler- design of combustion 
chamber, Fuel cells and electrochemical fundamentals 

R
ef

e
re

n
ce

s 

 Stefan R. Turns, 2000, " An Introduction to combustion: Concepts and 

Applications", International Editions, by McGraw-Hill. 

 Irvin Glassman, and Richard A. Yetter, 2008, "Combustion" , Fourth Edition, by 

Elsevier Inc. 

 Shripad Revankar and Pradip Majumdar, 2014, "Fuel Cells Principles Design and 

Analysis", by Taylor & Francis Group, LLC 

 John Newman and Karen E. Thomas-Alyea, 2004, "Electrochemical Systems", Third 

Edition, by Wiley Interscience 

La
b

o
ra

to
ry

 

 Identification and recognition of different types of fuel sources 

 Identification and recognition of different properties of liquid fuels, such as viscosity, 

density, heating value, flash and fire point, cetane number, octane number, etc. 

 Investigate the Droplet Evaporation of liquid fuels 

 Investigate the spray development of liquid fuel 

 Investigate the laminar and diffusion flames 
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Code 
Course 

Name 
Pre-req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum 
MT

1 

MT

2 

PE

/O

E 

Std. 

Act

. 

Final 

EMM 

401 

Computer 

Applications 

in El/Mec 

System 

EMM 303 

& EME 

305 
2 1 2 0 3 

30 -- 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Computers software in air conditioning systems, Cooling load calculations software, Air duct 

design software, water networks and hydronics systems software, hydraulic calculations 

software for firefighting systems, lighting distributions software, electric power software, 

recent soft wears in electromechanical systems. 

R
e
fe

r
e
n

ce
s Nonlinear Control and Filtering Using Differential Flatness Approaches: Applications to 

Electromechanical Systems by Gerasimos G. Rigatos , Springer; 2015. 

L
a

b
o

r
a

to
r
y
 

Student's programs of tasks and problems are carried out in the engineering Computer Labs. 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EMM 

403 

Process 

Control and 

Building 

management 

System 

EME 

304 
2 2 0 1 3 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Design of PI, PD, PID controllers, Design of servo system, Computers automations including PLCs, 

SCADA to control process, Process control in air conditioning systems, Firefighting systems, lighting 

systems and powers systems. Security and observation, Access control, Fire alarm system, Lifts, 

elevators etc., Plumbing, Closed-circuit television (CCTV), Other engineering systems, Control Panel, 

PA system, Alarm Monitor, Security Automation 

R
ef

er
en

ce
s 

 Damian Flynn, 2003, "Thermal Power Plant Simulation and Control", The 

Institution of Engineering and Technology. 

 Karl J. Astrom, Tore Hagglund, 2009, "PID Controllers", Tech-lib. 

L
ab

o
ra

to
ry

  Steam temperature control 

 Liquid level control 

 Flow control 

 HVAC control 
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Elective I Courses: 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 Std. Act. Final 

EMM 312 Renewable Energy 
EME 106 

EMM 109 
3 2 0 2 4 30 20 10 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, 

NarosaPublishers, 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. 

L
a
b

o
ra

to
ry

 

• Expriments on solar cell  

• measurements of short circuit current and open circuit voltage of solar cell 

 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EMM 314 

Elevators 

and 

Escalators 

EMM 

209 
3 2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n
ts

 Overview of elevators and escalators aspects, Planning and traffic analysis aspects, User safety 

aspects, public service elevators and escalators, locations components, operation and method of 

installation, commercial elevators and escalators. Anatomy of an escalators: step; Drive, step 

chain, lubricant free step chain; carriage, tracking system, safety benchmarking study. Planning: 

suitability for location, arrangements, width of step, internal/external drive, pit dimensions, angle 

of incline. Electrical systems: Safety devices, design principles, motor sizing and selection, 

drives, methods of starting, stopping and slowing down. Elevator and escalators backing.   

References 
 George R. Strakosch, “Vertical transportation: elevators and escalators”, Wiley, 2nd Edition, 

1983. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EMM 

316 
Solar Thermal 

and PV Systems 

EMM 

203 
3 2 0 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Solar energy (solar radiation intensity, angles, estimations and measurements), Solar energy 

systems, solar thermal collectors, solar water heaters, solar thermal power generation, Photo 

Voltic cells operation and efficiency, PV solar power system, Solar energy storage systems. 

Design/selection of PV cell, inverter type, meters, measurement / monitoring devices, 

AC/DC protection device & AC/DC cables. 

R
ef

er
en

ce

s 

 Olindo Isabella, Klaus Jäger , Arno Smets, René van Swaaij, Miro Zeman ,”Solar 

Energy: The Physics and Engineering of Photovoltaic Conversion, Technologies and 

Systems” UIT Cambridge Ltd, 2016 

Elective II Courses: 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EME 

322 

Advanced 

Industrial 

Electronics 

EME 

206 
3 2 0 2 4 30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 Semiconductor diodes and Diodes applications, Resonant converters. Feedback and oscillator 

circuit, Power supply applications. Two terminal devices, Residential and industrial applications. 

Electric utility applications. Practical converter design considerations, operational and power 

amplifiers, 

R
ef

er
e

n
ce

s  Robert L. Boylestad, : Louis Nashelsky, “Electronic Devices and Circuit Theory”, Pearson 

11th edition, 2013. 

 

Code Course Name Pre-req. 
Cr. 

Hrs. 
Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 Std. Act. Final 

EME 324 Electrical Protection EME 305 3 2 0 2 4 30 20 10 40 

C
o

u
rs

e
 C

o
n

te
n

ts
 

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. 

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.  
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EME 

326 

Electrostatic and 
Electromagnetic 

Fields 

EME 

106 
3 2 0 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Applications of Electromagnetic Field Theory , Differences between Circuit Theory and 
Electromagnetic Field Theory, Mathematical Preliminaries and Vector analysis. Electrostatic Fields 

Static electric fields. Steady electric currents. Static magnetic field. Varying fields and Maxwell's 
equations Electromagnetic Fields and Waves, Guided Waves, Transmission Lines, Radiation and 
Antennas. 

R
ef

er
e

n
ce

s   G. S. N. Raju,”Electromagnetic Field Theory and Transmission Lines” Pearson India, June 

2006. 

Elective III Courses: 

   

 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 
332 

Internal Combustion 
Engines 

EMM 
309 

3 Lec. Lab Tut Sum MT
1 

MT
2 

Std. 
Act. 

Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Fundamentals of Internal Combustion engines, engine types, configurations and history of engines. 
Review of thermodynamics and combustion chemistry. Spark Ignition Engines, operating principle, 
standard cycles. Combustion in SI engines, knocking, SI engine emissions and emission control, 
Control of SI engines, effect of throttling. Compression ignition (Diesel) Engines: operating principle, 
cycles, combustion in diesel engines, diesel engine emissions and emission control, Control of CI 
engines. Turbo/supercharging, Alternative engine cycles (Homogeneous charge compression 
ignition (HCCI), gasoline direct injection (GDI), downsizing), Alternative fuels, Hybrid 
vehicles/Electric vehicles 

R
ef

e
re

n
ce

s  

• Chris Mi, M. Abul Masrur, "Hybrid Electric Vehicles: Principles and Applications with 
Practical Perspectives (Automotive Series)", 2nd Edition, Wiley.  

• H.N. Gupta, 2006,"Fundamentals of Internal Combustion Engines", 2nd edition,Prentice-
Hall of India Pvt.Ltd. 

La
b

o
ra

to
ry

 

Identification and recognition of different parts of four-stroke diesel engine (CI)  
Identification and recognition of different parts gasoline engine (SI)  
Investigate the function of glow plug on a live diesel engine test-bed  
Investigate the cooling system of a diesel engine  
Investigate the lubrication system of diesel engines  
Investigate the engine exhaust emissions such as CO2, CO, and Nox 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 334 Essentials of Energy 
Management 

EMM 

205 
3 Lec. Lab Tut Sum MT

1 

MT
2 

Std. 

Act. 
Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Energy Resources, energy efficiency technologies, integration of renewable Energy with energy 

efficiency measures. Supply and demand side management. Industrial energy efficiency. Energy 
efficiency in residential, commercial, tourist and transport sectors. Energy efficiency policies, 

standards, codes, and benchmarking. Energy auditing and accounting, life cycle Assessment, 
Economics, and financing of Energy Efficiency options. Environmental impact of energy efficiency. 

References  Craig B. Smith, Kelly Parmenter, 1981, "Energy, Management, Principles - 

Applications, Benefits, Savings", Pergamon. 

  

––Code Course Title Pre-req CH Weekly Contact Hours Assessment Criteria % 

EMM 336 
Wind Energy 
System Design 

EMM 

208 

EMM 
309 

3 

Lec. Lab Tut Sum MT

1 

MT

2 

Std. 
Act. 

Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t Geophysics of wind resources; aerodynamics of horizontal-axis wind turbines; wind turbine 
performance; design loads; conceptual design of horizontal-axis wind turbines; blade design and 
its optimization; materials properties and materials selection; mechanical design and safety 
factors; wind turbine control; installation; wind farms; electrical systems for wind turbines 

R
ef

e
re

n
ce

s   Jan Wenske, 2023, “Wind Turbine System Design: Nacelles, drivetrains and 

verification”, Publisher   :  The Institution of Engineering and Technology. 

 Gary L. Johnson, 1985, "Wind Energy Systems", Prentice-Hall 

 Earnest J. and T. Wizelius, Wind Power Plants and Project Development, PHI 

Learning, 2011. 
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Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EMM 

411 

Cold Stores and 

Industrial 

Refrigeration 

EMM 

301 
3 2 0 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Food storage and equipment, cooling and freezing times of food, food microbiology and 

refrigeration, refrigeration load, refrigerated facilities design, methods of precooling fruits, 

vegetables and cut flowers, industrial food freezing system, meat, poultry and fishery products, 

industrial applications (ice manufacturing, refrigeration in the chemical industries, low temperature 

applications and Cryogenics). 

R
ef

er
e

n
ce

s  Shan K. Wang,”Handbook of Air Conditioning and Refrigeration” McGraw Hills, 2 Edition, 

2016 

 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EMM 
413 

Automotive 
Engineering 

EMM 
309 

3 2 0 2 4 30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 Engine and associated systems (fuel, ignition, cooling, lubrication). Turbocharging. Transmission. 

Steering. Braking. Suspension. Emission-control systems. Recent advances. Thermodynamic analysis 
of fuel-air cycles. Combustion charts. Chemical equilibrium and dissociation. Control of exhaust 

emissions. Engine friction. Heat transfer. Engine energy balance. Testing and performance maps. 

R
ef

er
e

n
ce

s   Jeffrey K. Ball, Richard Stone,”Automotive Engineering Fundamentals” SAE International, ISBN 

978-0-7680-0987-3, 2004. 

 
 

Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hrs. Assessment  

EMM 415 Power Stations EMM 

112 

3 Lec. Lab Tut Sum MT

1 

MT

2 

Std. 

Act. 
Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Co-Generation Plants, Combined Cycles, Heat Recovery Boilers, Efficiency of Combined Cycles, 

Performance Characteristics of Power Stations, Heat Rate and Incremental Rate, Optimum Load 

Division Among Power Generation Units, Control of the Steam Generators, Convection and 

Radiant Type Superheaters, Governing of Steam Turbines, Steam Partial Admission and Full 

Admission, Load Frequency Characteristics, Speed Regulation, Parallel Operation, Lubrication 

Systems, Protection and Tripping Systems, Start-Up and Shut Down Procedures, Procedure of 

Meeting the Power Demands: Adding Peaking Load Units, Connection between Zones of 

Different Longitudes, Energy Storage 

References El-Wakil M. M., “Power Plant Technology”, McGraw Hill, 1984 

Gill A. B., “Power Plant Performance”, Butterworth, 1984 

 

 

Elective IV Courses: 
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Elective V Courses: 

Code Course Name Pre-req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EME 

421 

Electro-

Hydraulic 

Circuits 

EME 

304 
3 2 0 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Basic and components of hydraulic power systems, Hydraulic pumps, Hydraulic fluids, hydraulic 

valves, lines, fittings and seal, hydraulic modelling and simulation, hydraulic circuit design, 

hydrostatic transmission, Dynamic modelling and simulation, electric components, electro-

hydraulic switches and switching circuitry, proportional and servo hydraulics, PLCs and 

hydraulic power. 

References  M Rabie, “Fluid Power Engineering” McGraw-Hill Education; 1st edition, 2009 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 
Std. 

Act. 
Final 

EME 

423 

Codes and 

Specifications of 

El/Mec Systems 

EMM 

302 & 

EME 

305 

3 2 0 2 4 30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
t

s 

International standards, IEC standards regarding the main specifications, testing, inspection and 

commissioning of electrical equipment and drives. Firefighting system international codes and 

standards, NFPE, HVAC codes and standards, International building codes, Plumbing codes. 

R
ef

er
en

ce
s 

 Egyptian local codes, NFPA codes, NEC codes, ASHAREA codes and standards. 

International building codes. 
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Code Course Title Pre-req Cr. 

Hrs. 

Ct. Hrs. Assessment  

EME 

425 

Computer Networks EME 

105 

3 Lec. Lab Tut Sum 
MT1 MT2 

Std. 

Act. 
Final 

2 0 2 4 30 20 10 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”, 4th edition, Pearson Education/ PHI, New Delhi, India. 

 James F. Kurose, Keith W. Ross, "Computer Networking a Top-Down Approach", Pearson, 8th edition, 

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/ 

 WENDELL ODOM, "CCNA-200-301-Official-Cert-Guide - volume 1 and 2", 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 

Elective VI Courses: 

 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EME 

431 

Modern Control 

Systems 

EME 

304 

3 Lec. Lab Tut Sum 
MT1 MT2 

Std. 

Act. 
Final 

2 0 2 4 30 20 10 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. 

R
ef

er
en

ce
s  

 Dorf, Richard C., and Robert H. Bishop, “Modern control systems”. Pearson, 2011. 

 Katsuhiko, Ogata. “Modern control engineering”. Pearson, 2010. 

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 

https://intronetworks.cs.luc.edu/current2/html/
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 

390 
Senior Design Project I 70% of 

total 

CH 

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 Course exploits the design experience for undergraduate students. It provides the 
essential concepts, ideas, and principles of the engineering design process, with the use of 

other concepts as standards, constraints, and communication. Students work in teams (can be 
a multidisciplinary team if accepted from the college council) students develop the project 

proposal and are required to present their proposal in oral presentation and submit a written 
version of it. 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hrs. Assessment  

EMM 

490 

Senior Design Project 

II 

EME 

390 
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 Name Pre-req. 
Cr. 

Hrs. 

Ct. Hrs. Assessment  

Lec Lab Tut Sum MT1 MT2 Std. Act. Final 

EME 435 Electrical Drives 
EME 106 

EME 304 
3 2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Criteria for selecting drive components, DC motor drives, regenerative braking and four 
quadrant operation, Induction motor drives, slip power recovery, Doubly Fed Induction 

Motor drive (DFIM), synchronous motor drives, Permanent Magnet Synchronous Machine 
drive (PMSM): motor and generator 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. 

 

 

Code Course Title Pre-req CH Weekly Contact Hours Assessment Criteria % 

EME 

433 

Power System Analysis EME 

304 
3 Lec. Lab Tut Sum 

MT1 MT2 
Std. 

Act. 
Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t  

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, Generator speed control. 

R
ef

e
re

n
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. 
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Program# 11 Construction Engineering and Management Program 

Program Description 
Construction engineering is a broad discipline concerned with the design, engineering, and 

management process of construction and building projects. It include: proficiency in engineering 

design; understanding of legal and professional practice issues related to the construction industry; 

understanding of construction processes, communications, methods, materials, systems, equipment, 

planning, scheduling, safety, cost analysis, and cost control; understanding of management topics 

such as economics, business, accounting, law, statistics, ethics, leadership, decision and optimization 

methods, process analysis and design, engineering economics, engineering management, safety, and 

cost engineering. The small class sizes within the Program allows a student-centric and individualized 

learning environment. 

Basic Information 

Program Vision 

Our vision is to lead the field of construction engineering and management globally, as 

determined by the caliber of our professors, the influence of our academic work, and our 

stellar reputation. 

Program Mission 

The Benha faculty of Engineering Construction Engineering and Management program aims to 

develop the skills and knowledge students need to successfully complete construction projects on time 

and on budget while adhering to construction standards and safety guidelines within human values 

and social responsibility. Graduates will have sufficient knowledge and skills to develop their 

postgraduate research skills and find employment in the commercial, design-build, and residential 

sectors of the construction industry. 

Program Objectives                                                                                   

The objectives of the BSc in The Construction Engineering and Management program are to enable 

its graduates to: 

PO1. Apply a wide spectrum of engineering knowledge, science, and specialized skills with analytic, 

critical, and systemic thinking to identify and solve engineering problems in real-life 

situations. 

PO2. Behave professionally, adhere to engineering ethics and standards, and work to develop the 

profession and community and promote sustainability principles. 

PO3. Work in and lead a heterogeneous team and display leadership qualities, business 

administration, and entrepreneurial skills. 

PO4. Master self-learning and life-long learning strategies to communicate effectively in 

academic/professional fields. 

PO5. Apply analytical, experimental, design, construction engineering techniques and project 

management skills with proficiency aided by modern tools. 

PO6. Graduate a postgraduate student who has the necessary scientific knowledge and innovative 

thinking needed for the Construction engineering and management engineering field. 

Graduates Attributes 

By the completion of the Construction Engineering and Management program of study, and according 

to NARS 2018, the graduate will be capable 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. 
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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, Construction and 

Management engineering graduates should be able to:   

11. Identify the essential construction processes technologies techniques, Properties, 

behavior & fabrication of construction materials.  

12. Master Projects management, including planning, finance, bidding, contract 

procedures, cost estimators, and quality systems. 

13. Use the different analytical and computational methods that can be applied to the 

various areas of construction and building engineering. 

Program Learning Outcomes  

In addition to the competencies for all Engineering Programs (A-Level), the Construction 

Engineering and Management Program graduate must be able to (D-Level): 

Level Program Learning Outcomes according to NARS 2018 

A 

G
en

er
al

 C
o
m

p
et

en
ci

es
 o

f 
E

n
g

in
ee

ri
n
g
 G

ra
d
u
at

e 

PLO1: Identity, 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 team 

PLO8: Communicate effectively – graphically, verbally and in writing – 
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with a range of audiences using contemporary tools. 

A9: 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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PLO11: Select appropriate and sustainable technologies for construction of 

buildings, infrastructures and water structures; using either 

numerical techniques or physical measurements and/or testing by 

applying a full range of civil engineering concepts and techniques 

of: Structural Analysis and Mechanics, Properties and Strength of 

Materials, Surveying, Soil Mechanics, Hydrology and Fluid 

Mechanics. 

PLO12: Achieve an optimum design of Reinforced Concrete and Steel 

Structures, Foundations and Earth Retaining Structures; and at least 

three of the following civil engineering topics: Transportation and 

Traffic, Roadways and Airports, Railways, Sanitary Works, 

Irrigation, Water Resources and Harbors; or any other emerging 

field relevant to the discipline. 

PLO13: Plan and manage construction processes; address construction 

defects, instability and quality issues; maintain safety measures in 

construction and materials; and assess environmental impacts of 

projects. 

PLO14: Deal with biddings, contracts and financial issues including 

project insurance and guarantees. 

PLO15: Create architectural, urban, and planning designs that satisfy both 

aesthetic and technical requirements, using adequate knowledge of 

history and theory, related fine arts, local culture and heritage, 

technologies and human sciences  

PLO16: Generate ecologically responsible, environmental conservation 

and rehabilitation designs; through understanding of: structural 

design, construction, technology and engineering problems 

associated with building designs. 
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Faculty Mission vs. Program Mission Matrix 

     Faculty Mission 
 

Program Mission 

The Benha faculty of Engineering Construction Engineering and Management program aims to develop the 

skills and knowledge students need to successfully complete construction projects on time and on budget 

while adhering to construction standards and safety guidelines within human values and social 

responsibility. Graduates will have sufficient knowledge and skills to develop their postgraduate research 

skills and find employment in the commercial, design-build, and residential sectors of the construction 

industry. 

 

The Benha faculty of 

Engineering Construction 

Engineering and Management 

program aims to develop the 

skills and knowledge students 

need to successfully complete 

construction projects on time 

and on budget 

adhering to construction 

standards and safety 

guidelines within human 

values and social 

responsibility. 

Graduates will have sufficient knowledge 

and skills to develop their postgraduate 

research skills and find employment in the 

commercial, design-build, and residential 

sectors of the construction industry. 

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. 

Benha Faculty of 

Engineering - Benha 

University is committed to 

graduate well prepared 

engineers equipped with 

knowledge and skills 

necessary to compete in 

labor market 

√   

Capable of using and 

developing modern 

technology 

 √  

Providing research in 

engineering fields to 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 Benha faculty of Engineering 

Construction Engineering and 

Management program aims to develop the 

skills and knowledge students need to 

successfully complete construction 

projects on time and on budget while 

adhering to construction standards and 

safety guidelines within human values 

and social responsibility. Graduates will 

have sufficient knowledge and skills to 

develop their postgraduate research skills 

and find employment in the commercial, 

design-build, and residential sectors of the 

construction industry. 

 

The Benha faculty of Engineering Construction 

Engineering and Management program aims to develop 

the skills and knowledge students need to successfully 

complete construction projects on time and on budget 

√    √ 

 

Adhering to construction standards and safety guidelines 

within human values and social responsibility. 
 √ √ √  

 

Graduates will have sufficient knowledge and skills to 

develop their postgraduate research skills and find 

employment in the commercial, design-build, and 

residential sectors of the construction industry. 

   √ 

 

√ 

 

 

√ 
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Program Objectives vs. Program Competencies Matrix 

Program 

Objectives 

Program Competencies 

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 D1 D2 D3 D4 D5 D6 

PO1 √ √       √  √ √  √ √ √ 

PO2   √        √ √ √  √ √ 

PO3       √ √ √    √    

PO4     √ √  √  √   √    

PO5    √ √ √ √ √  √    √   

PO6 Will be covered through postgraduate courses 

 

Program Objectives vs. Graduate Attributes Matrix 

 

Career Prospects 

Graduates of the Construction Engineering and Management program design and manage 

construction processes that create living and working environments such as office buildings, industrial 

buildings, housing, roads, bridges, utilities and water Resources. They can work in projects for: 

construction management; construction engineering; structures of all types; geo-techniques & 

foundations; transportation systems; surveying works; environmental engineering works; water 

resources, water supply systems. Following are some of the job opportunities that can be pursued by 

the program graduates:  

Field engineer: implements and coordinates engineered construction processes.  

Design engineer: develop conceptual and detailed designs for many construction projects such as 

office buildings, industrial buildings, housing, roads, bridges, and utilities.  

Survey engineer: perform surveying activities for all types of construction projects.  

Cost estimator: develops itemized costs and budgets for design and construction based upon 

knowledge and pre-design of operations, materials, and resource requirements.  

Planning /scheduling engineer: designs and monitors the plan for timing and sequence of 

construction operations.  

Quality control / assurance engineer: ensures that the items of the construction project and the 

construction process conform to specifications and standards.  

Projects controls engineer: reviews the cost and time performance of the project during 

construction. Contract administrator: reviews the project’s contracts and prepares / reviews 

change orders and claims. 

Health and safety engineer: reviews and implements the project's health and safety system to ensure 

health and safety standards are adopted throughout the project. 

Project engineer: designs all or part of the project construction process, coordinates construction 

engineering to accomplish the overall objectives of the facility design team. 

Program 

Objectives 

Graduate Attributes 

GA1 GA2 GA3 GA4 GA5 GA6 GA7 GA8 GA9 GA10 GA11 GA12 GA13 

PO1 √ √     √       

PO2   √  √ √  √      

PO3    √      √    

PO4      √   √     

PO5           √ √ √ 

PO6           √ √ √ 
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Project manager: oversees all aspects of a project, coordinates subcontractors, and provides primary 

contact to the client as well as to the company's leaders. 

Requirements of Program Courses 
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program 

Competencies, the following set of courses needs to be completed. 

Program Requirements 

Requirement Cr. 

Hrs. 

Ct. Hr. 

Lect. Lab. Tut. Sum 

Benha University Requirements 14 14 0 0 14 

Benha Faculty of Engineering Requirements 32 19 14 17 50 

Program Requirements From Basic science  12 8 6 2 16 

Compulsory Courses  84 58 30 40 128 

Elective courses  18 12 2 10 24 

Total 160 111 52 69 232 

University Requirements of Construction Engineering and Management Program 

Lists of Humanities Courses of Construction Engineering and Management Program 

Code Course 
Pre-

requisites 
Cr. Hrs. 

Ct. Hr. 

Lect. Lab. Tut. Sum 

UHS 101 Foreign Language ----- 2 2 0 0 2 

UHS 103 Societal issues ----- 2 2 0 0 2 

UHS 102 

Information and 

Communication 

Technology 

----- 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 

Lists of Electives Humanities of Construction Engineering and Management Program 

Humanities Elective Code Course 

I Entrepreneurship Courses 
UHS 201 

Principles of Entrepreneurship and Project 

Management 

UHS 203 Human Resources Management 

II 
Personal and acquired skills 

courses 

UHS 301 Communication and Presentation Skills 

UHS 302 Leadership Skills 

III 
Scientific research and 

analysis courses 

UHS 801 Research Methodologies 

UHS 803 Thinking Skills 
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Faculty Requirements of Construction Engineering and Management Program 

Code Course 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. 

Lec. Lab. Tut Sum 

FRB 001 Analytical geometry & Linear 

Algebra 

----- 3 2 0 2 4 

FRB 003 Statics ----- 3 2 0 2 4 

FRB 005 Waves and Heat ----- 3 2 2 1 5 

FRB 007 Chemistry for Engineers ----- 4 3 2 1 6 

FRM 009 Engineering Graphics  ----- 2 0 0 4 4 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 

FRB 004 Dynamics FRB 003 3 2 0 2 4 

FRB 006 Electricity and Magnetism ----- 3 2 2 1 5 

FRM 008 Production Systems Engineering ----- 2 1 3 0 4 

FRM 010 Computer Aided Drafting FRM 009 2 1 2 0 3 

FRE 012 Computer Programming 
 

----- 2 0 2 2 4 

FRB 103 Pollution and Industrial Safety FRB 007 2 2 1 0 3 

FT1 Field Training I  0 0 0 0 0 

FT2 Field Training II  0 0 0 0 0 

Total 32 19 34 47 50 

 

Basic Science Requirements of Construction Engineering and Management Program 

CODE Course Name 
Pre-

requisites 
Cr. Hrs. 

Ct. Hr. 

Lect. Lab. Tut. Sum 

FRB 001 Analytical geometry & Linear 

Algebra 

----- 3 2 0 2 4 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 

FRB 101 Engineering Differential 

Equations 

FRB 002 3 2 0 2 4 

FRB 104 Engineering Numerical Analysis FRB 101 3 2 2 0 4 

FRB 201 Applied Engineering Probability 

and Mathematical Statistics 

----- 3 2 2 0 4 

FRB 007 Chemistry for Engineers ----- 4 3 2 1 6 

FRB 102 Water Chemistry  FRB 007 3 2 2 0 4 

FRB 103 Pollution and Industrial Safety FRB 007 2 2 1 0 3 

FRB 005 Waves and Heat ----- 3 2 2 1 5 

FRB 006 Electricity and Magnetism ----- 3 2 2 1 5 

Total 30 21 13 9 43 
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Program Requirements 
Lists of Compulsory Courses (96 Credit Hours) 

Code Course Title Pre-

requisites 

Cr. 

Hrs. 

Contact Hours 

Lec. Lab Tut Sum 

FRB 101 
Engineering Differential 

Equations 
FRB 002 3 2 0 2 4 

FRB 104 
Engineering Numerical 

Analysis 
FRB 101 

3 2 2 0 4 

FRB 201 

Applied Engineering 

Probability and 

Mathematical Statistics 

----- 3 2 2 0 4 

FRB 102 Water Chemistry FRB 007 3 2 2 0 4 

Total from Basic Science 12 8 6 2 16 

CMC 101 Structural Analysis-1 FRB 003 3 2 0 2 4 

CMC 103 
Properties and Testing of 

Construction Materials  
FRB 003 2 2 1 0 3 

CMC 105 Surveying for Engineers-1 FRB 002 3 2 2 1 5 

CMA 107 
Basic Architectural 

Engineering 
FRM 009 2 1 0 2 3 

CMC 109 Fluid Mechanics  FRB 005 2 2 1 0 3 

CMC 102 Structural Analysis- 2   CMC 101 3 2 0 2 4 

CMC 104 
Construction Materials and 

Concrete Technology 
CMC 103 3 2 2 1 5 

CMC 106 Construction Engineers 

Drawing  

FRM 010 2 1 3 0 4 

CMC 108 Surveying for engineers- 2 CMC 105 3 2 0 2 4 

CMA 110 Building Construction CMA 107 2 2 0 1 3 

CMC 112 
Hydraulics for Construction 

Engineers 
CMC 109 2 2 1 0 3 

CMC 201 
Hydrology and Water 

Resources 
CMC 112 3 2 0 2 4 

CMC 203 Soil Mechanics CMC 103 3 2 2 1 5 

CMC 205 
Design of Metallic 

Structures-1 
CMC 102 3 2 0 2 4 

CMC 207 Design of R.C. Structures-1 
CMC 102 

+CMC 104 
3 2 0 2 4 

CMC 202 
Transportation and Traffic 

Engineering 
FRB 201 3 2 1 2 5 

CMC 204 
Geotechnical Engineering & 

Foundations 
CMC 203 3 2 2 1 5 

CMC 206 
Construction Project 

Management 
----- 3 2 0 2 4 

CMC 208 Design of R.C. Structures-2 CMC 207 3 2 0 2 4 

CMA 210 Introduction to City Planning ---- 2 2 0 1 3 

CMM 301 
Technical Installations in 

Buildings   
------ 2 1 3 0 4 

CMC 303 
Methods and Equipments for 

Construction  
CMC 207 3 2 0 2 4 

CMC 305 

Design and Construction of 

Foundations & Earth Retaining 

Structures 

CMC 204 3 2 0 2 4 

CMC 307 
Cost Engineering & 

Quantity Surveying 
CMC 206 3 2 0 2 4 

CMC 309 
Quality Control & 

Inspection of Structures 
CMC 207  2 2 0 1 3 

CMC 302 Sanitary Engineering CMC 112 3 2 2 1 5 
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CMC 304 Construction and Site Safety CMC 303 2 2 0 1 3 

CMC 306 
Project Planning, Scheduling, 

and Control 
CMC 206 3 2 1 2 5 

CMC 308 Senior Design Project I * 2 0 4 0 4 

CMC 401 Project Finance & Management CMC 307 3 2 1 2 5 

CMC 403 

Construction Project 

Specifications, Bids, and 

Contracts 

CMC 307 2 2 0 1 3 

CMC 405 Senior Design Project II CMC 308 3 1 4 0 5 

   84 58 30 40 128 

*The student can register for the Senior Design Project course after passing 70% of the program cr. 

hrs, i.e., 112 Cr. Hr 

 Lists of Elective Courses (18 Credit Hours) 

CODE Course Name 
Pre-

requisites 
Cr. Hrs. 

Ct. Hr. 

Lect. Lab. Tut. Sum 

Elective I 

CMA 311  Building Technology ---- 3 2 0 2 4 

CMC 313 Highway Facilities CMC 202 3 2 0 2 4 

CMC 315 Bridge Building Technology CMC 208 3 2 0 2 4 

Elective II 

CMC 310 
Value Engineering in the 

Construction Industry 
----- 3 2 0 2 4 

CMC 312 Engineering Economy ----- 3 2 0 2 4 

CMC 314 Construction Quality Management  ----- 3 2 0 2 4 

Elective III 

CMC 316 Dynamic of Structures  CMC 102 3 2 0 2 4 

CMC 318 
Design of Metallic 

Structures-2  
CMC 205 3 2 0 2 4 

CMC 320 

Prefabricated Water and 

Prestressed Concrete 

Structures 

CMC 208 3 2 0 2 4 

Elective IV 

CMC 407 
Engineering for a Sustainable 

Environment  
-- 3 2 0 2 4 

CMC 409 Environmental Engineering FRB 102 3 2 0 2 4 

CMC 411 
Special Topics in Structural 

Analysis 
CMC 102 3 2 0 2 4 

Elective V 

CMC 413 Advanced Engineering Materials CMC 104 3 2 0 2 4 

CMA 415 Finishing Materials Technology  --- 3 2 0 2 4 

CMA 417 
Principles and Approaches of 

Smart Cities 
CMA 210 3 2 0 2 4 

Elective VI 

CMC 419 
Modeling and Simulation of 

Construction Systems 
CMC 306 3 2 2 0 4 

CMC 421 
Geographic Information System 

GIS 
CMC 108 3 2 2 0 4 

CMC 423 Modeling of structures CMC 102 3 2 2 0 4 

Total 18 12 2 10 24 
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Proposed Study Plan 
 Level 0-1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 001 
Analytical geometry & Linear 

Algebra 
----- 3 2 0 2 4 2 hr 

30 20 -- 10 
40 100 

FRB 003 Statics ----- 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

FRB 005 Waves and Heat ----- 3 2 2 1 5 2 hr 30 -- 20 10 40 100 

FRB 007 Chemistry for Engineers ----- 4 3 2 1 6 2 hr 30 -- 20 10 40 100 

FRM 009 Engineering Graphics ----- 2 0 0 4 4 2 hr 30 20 -- 10 40 100 

UHS 101 Foreign Language ----- 2 2 0 0 2 2 hr 30 20 -- 10 40 100 

UHS 103 Societal issues ----- 2 2 0 0 2 2 hr 30 20 -- 10 40 100 

   19 13 4 10 27    700 

 

 Level 0-2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 
2 hr 

30 20 -- 10 
40 100 

FRB 004 Dynamics FRB 003 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

FRB 006 Electricity and Magnetism ----- 3 2 2 1 5 2 hr 30 -- 20 10 40 100 

FRM 008 Production Systems 

Engineering 

----- 2 1 3 0 4 
2 hr 30 -- 20 10 40 100 

FRM 010 Computer Aided Drafting FRM 009 2 1 2 0 3 2 hr 30 20 40 10 -- 100 

UHS 102 Information and 

Communication Technology 

----- 2 2 0 0 2 
2 hr 30 20 

-- 
10 40 100 

FRE 012 Computer Programming 
 

----- 2 0 2 2 4 
2 hr 30 20 40 10 -- 100 

   17 10 9 7 26    700 
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 Level 1-1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 101 Engineering Differential 

Equations 

FRB 002 3 2 0 2 4 
2 hr 

30 20 -- 10 
40 100 

CMC 101 Structural Analysis-1 FRB 003 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

CMC 103 
Properties and Testing of 

Construction Materials 
FRB 003 2 2 1 0 3 2 hr 30 -- 20 10 40 100 

FRB 103 Environmental Pollution and 

Industrial Safety  
FRB 007 2 2 1 0 3 2 hr 30 -- 20 10 40 100 

CMC 105 Surveying for Engineers-1 FRB 002 3 2 2 1 5 2 hr 30 -- 20 10 40 100 

CMA 107 
Basic Architectural 

Engineering 
FRM 009 2 1 0 2 3 2 hr 30 20 

-- 
10 40 100 

CMC 109 Fluid Mechanics  FRB 005 2 2 1 0 3 2 hr 30 -- 20 10 40 100 

   17 13 5 7 25    700 

 Level 1-2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

 Assessment 

Lect. Lab Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 102 Water Chemistry  FRB 007 3 2 2 0 4 2 hr 30 -- 20 10 40 100 

CMC 102 Structural Analysis- 2  CMC 101 3 2 0 2 4 2 hr 30 20  10 40 100 

CMC 104 Construction Materials and 

Concrete Technology 

CMC 103 

 

3 2 2 1 5 
2 hr 30 -- 20 10 40 100 

CMC 106 Construction Engineers 

Drawing  

FRM 010 2 1 3 0 4 
2 hr 30 20 -- 10 40 100 

CMC 108 Surveying for engineers 2 CMC 105 3 2 0 2 4 2 hr 30 20  10 40 100 

CMA 110 Building Construction CMA 107 2 2 0 1 3 2 hr 30 20  10 40 100 

CMC 112 Hydraulics for Construction CMC 109 2 2 1 0 3 2 hr 30 -- 20 10 40 100 

   18 13 8 6 27    700 



   
 
_________________________________________________________________________________ 

115 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 

  

Field Training I 

CODE Course Name Pre-requisites 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 
Final sum 

FT 1 Field Training I 
Completion of 65 Cr. 

Hrs. 
0 0 0 0 0 Oral - - - 

Pass 

or 

Fail 

 

 

 

 

 Level 2-1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 201 Applied Engineering 

Probability and Mathematical 

Statistics 

----- 3 2 2 0 4 

2 hr 

30 -- 20 10 

40 100 

CMC 201 Hydrology and Water 

Resources 

CMC 112 3 2 0 2 4 
2 hr 30 20 

-- 
10 40 100 

CMC 203 Soil Mechanics CMC 103 3 2 2 1 5 2 hr 30 -- 20 10 40 100 

CMC 205 Design of Metallic 

Structures-1 

CMC 102 3 2 0 2 4 
2 hr 30 20 

-- 
10 40 100 

CMC 207 Design of R.C. Structures-1 CMC 102 

+CMC 104 

3 2 0 2 4 
2 hr 30 20 

-- 
10 40 100 

UHS XXX Humanities Elective I ---- 2 2 0 0 2 2 hr 30 20 -- 10 40 100 

   17 12 4 7 23    600 
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 Level 2-2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 104 Engineering Numerical 

Analysis 

FRB 101 3 2 2 0 4 
2 hr 

30 -- 20 10 
40 100 

CMC 202 
Transportation and Traffic 

Engineering 
FRB 201 3 2 1 2 5 2 hr 

30 -- 20 10 
40 100 

CMC 204 
Geotechnical Engineering & 

Foundations 
CMC 203 3 2 2 1 5 2 hr 

30 -- 20 10 
40 100 

CMC 206 
Construction Project 

Management 
----- 3 2 0 2 4 2 hr 30 20 

-- 
10 40 100 

CMC 208 Design of R.C. Structures-2 CMC 207 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

CMA 210 Introduction to City Planning ---- 2 2 0 1 3 2 hr 30 20 -- 10 40 100 

   17 12 5 8 25    600 

 

Field Training I 

CODE Course Name Pre-requisites 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 
Final sum 

FT 2 Field Training II 
Completion of 96 Cr. 

Hrs. 
0 0 0 0 0 Oral - - - 

Pass 

or 

Fail 
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 Level 3-1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE 

St. Act. Final sum 

CMM 301 
Technical Installations in 

Buildings   
--- 2 1 3 0 4 2 hr 

30 -- 20 10 
40 100 

CMC 303 
Methods and Equipment for 

Construction  
CMC 207 3 2 0 2 4 2 hr 30 20 

-- 
10 40 100 

CMC 305 

Design and Construction of 

Foundations & Earth Retaining 

Structures 

CMC 204 3 2 0 2 4 2 hr 30 20 

-- 

10 40 100 

CMC 307 
Cost Engineering & 

Quantity Surveying 
CMC 206 3 2 0 2 4 2 hr 30 20 

-- 
10 40 100 

CMC 3XX Elective I * 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

CMC 309 
Quality Control & 

Inspection of Structures 
CMC 207  2 2 0 1 3 2 hr 30 20 

-- 
10 40 100 

UHS XXX Humanities Elective II ----- 2 2 0 0 2 2 hr 30 20 -- 10 40 100 

    18 13 3 9 25    700 

* According to the Course Name 

* According to the Course Name 

Level 3-2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

CMC 302 Sanitary Engineering CMC 112 3 2 2 1 5 2 hr 30 -- 20 10 40 100 

CMC 304 Construction and Site Safety CMC 303 2 2 0 1 3 2 hr 30 20 -- 10 40 100 

CMC 3XX Elective II * 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

CMC 306 
Project Planning, Scheduling, 

and Control 
CMC 206 3 2 1 2 5 2 hr 30 -- 

20 
10 40 100 

CMC 3XX Elective III * 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UHS 104 Professional Ethics ----- 2 2 0 0 2 2 hr 30 20 -- 10 40 100 

CMC 308 Senior Design Project I ** 2 0 4 0 4 2 hr -- -- -- 50 50 100 

   18 12 7 8 27    700 
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 **The student can register for the Senior Design Project course after passing 70% of the program cr. hrs, i.e., 112 Cr. Hr., Pre-requisites according to the 

project area. 

 

 

 

 

Level 4-1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE 

St. Act. Final sum 

CMC 401 
Project Finance 

&Management 
CMC 307 3 2 1 2 5 2 hr 30 -- 

20 
10 40 100 

CMC 4XX Elective IV * 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

CMC 4XX Elective V * 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

CMC 403 

Construction Project 

Specifications, Bids, and 

Contracts 

CMC 307 2 2 0 1 3 2 hr 30 20 

-- 

10 40 100 

CMC 4XX Elective VI  * 3 2 2 0 4 2 hr 30 20 -- 10 40 100 

CMC 405 Senior Design Project II CMC 308 3 1 4 0 5 2 hr -- -- -- 50 50 100 

UHS XXX Humanities Elective III ----- 2 2 0 0 2 2 hr 30 20 -- 10 40 100 

   19 13 7 7 27    700 

* According to the Course Name



   
 
_________________________________________________________________________________ 

119 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 
Matching Construction Engineering and Management Program Courses with ABET Requirements 

ABET criteria for construction engineering management and similarly named engineering programs 

Lead Society: Institute of Industrial and Systems Engineers , American Society of Civil Engineers 

 

Construction Engineering and Management Program Courses Required to Cover ABET Criteria 

ABET Criteria CODE Course Name 
Credit 

Hours 

A minimum of 30 semester credit 

hours (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. 

FRB 001 Analytical geometry & Linear Algebra 3 

FRB 002 Integration & Multivariable functions 3 

FRB 101 Engineering Differential Equations 3 

At least one additional area of basic science; 

apply probability and statistics to address 

uncertainty 

FRB 104 Engineering Numerical Analysis 3 

FRB 201 
Applied Engineering Probability and 

Mathematical Statistics 
3 

Chemistry 

FRB 007 Chemistry for Engineers 4 

FRB 102 Water Chemistry  3 

FRB 103 Environmental Pollution and Industrial 

Safety 

2 

Calculus-based physics 
FRB 005 Waves and Heat 3 

FRB 006 Electricity and Magnetism 3 

Total 30 

ABET Criteria CODE Course Name 
Credit 

Hours 

A minimum of 45 semester credit 

hours (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 construction processes 

and systems in a construction engineering 

specialty field. 

CMC 104 
Construction Materials and Concrete 

Technology 
3 

CMA 110 Building Construction 2 

CMM 301 Technical Installations in Buildings   2 

CMC 303 
Methods and Equipments for 

Construction  

3 

CMC 3XX Elective I 3 

CMC 3XX Elective V 3 
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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 

construction industry 

CMC 306 
Project Planning, Scheduling, and 

Control 
3 

CMC 403 
Construction Project Specifications, 

Bids, and Contracts 

2 

CMC 304 Construction and Site Safety 2 

CMC 307 Cost Engineering & Quantity Surveying 3 

CMC 309 
Quality Control &Inspection of 

Structures 
2 

Explain basic concepts of economics, 

business, accounting, communications, 

leadership, decision and optimization 

methods, engineering economics 

CMC 3XX Elective II 3 

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 

CMC 206 Construction Project Management 3 

CMC 401 Project Finance & Management 3 

Integrating management systems into a 

series of different technological 

environments 

CMC 4XX Elective IV 3 

Total 46 
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Courses Plan and Matrix 
Construction Engineering and Management Program Map 
Compulsory Courses 
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Construction Engineering and Management Flowchart 
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Program Learning Outcomes to Course Matrix 

Code Title 

P
L

O
1
 

P
L

O
2
 

P
L

O
3
 

P
L

O
4
 

P
L

O
5
 

P
L

O
6
 

P
L

O
7
 

P
L

O
8
 

P
L

O
9
 

P
L

O
1
0
 

P
L

O
1
1
 

P
L

O
1
2
 

P
L

O
1
3
 

P
L

O
1
4
 

P
L

O
1
5
 

P
L

O
1
6
 

Main Humanities Courses    

UHS 101 Foreign Language       
    

* 
 

*           

UHS 102 Information and Communication Technology       * 
     

*           

UHS 103 Societal issues       
   

* 
  

*           

UHS 104 Professional Ethics       * * 
     

          

Elective Humanities Courses    

UHS XXX Humanities Elective I 
  

* * 
    

 
  

        

UHS XXX Humanities Elective II 
       

* * 
  

        

UHS XXX Humanities Elective III 
    

* 
    

* 
 

        

Basic Science Requirements Courses   

FRB 001 Analytical geometry & Linear Algebra * 
 

* 
           

  

FRB 002 Integration & Multivariable functions * 
 

* 
           

  

FRB 101 Engineering Differential Equations * *               

FRB 104 Engineering Numerical Analysis * * 
            

  

FRB 201 Applied Engineering Probability and Mathematical 

Statistics 

* * 
            

  

FRB 007 Chemistry for Engineers * * 
            

  

FRB 102 Water Chemistry  * * 
 

* 
          

  

FRB 103 Environmental Pollution and Industrial Safety *  * *             

FRB 005 Waves and Heat * * 
            

  

FRB 006 Electricity and Magnetism * * 
            

  

  Courses Used as Faculty Requirements   

FRM 009 Engineering Graphics       *  *         

FRM 008 Production Systems Engineering       *     *                   

FRM 010 Computer Aided Drafting    *    *         
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Code Title 

P
L

O
1
 

P
L

O
2
 

P
L

O
3
 

P
L

O
4
 

P
L

O
5
 

P
L

O
6
 

P
L

O
7
 

P
L

O
8
 

P
L

O
9
 

P
L

O
1
0
 

P
L

O
1
1
 

P
L

O
1
2
 

P
L

O
1
3
 

P
L

O
1
4
 

P
L

O
1
5
 

P
L

O
1
6
 

FRE 012 Computer Programming  *  *              

FRB 003 Statics * *               

FRB 004 Dynamics * *               

Compulsory Courses 

CMC 106 Construction Engineers Drawing         *    *     

CMC 101 Structural Analysis-1 *          *      

CMC 102 Structural Analysis-2 *          *      

CMC 201 Hydrology and Water Resources *          * *     

CMC 103 Properties and Testing of Construction Materials  *         *      

CMC 104 Construction Materials and Concrete Technology  *         *      

CMC 105 Surveying for Engineers-1  *     *    *      

CMC 108 Surveying for Engineers-2     *      *      

CMM 301 Technical Installations in Buildings    * *  *      *     * 

CMA 107 Basic Architectural Engineering        *       *  

CMA 110 Building Construction     *   *        * 

CMA 210 Introduction to City Planning      *         * * 

CMC 109 Fluid Mechanics * *         *      

CMC 112 Hydraulics for Construction Engineers  * *        *      

CMC 401 Project Finance & Management  *    *       * *   

CMC 203 Soil Mechanics  *   *      *      

CMC 204 Geotechnical Engineering and Foundations  * *        * *     

CMC 305 
Design and Construction of Foundations & Earth 

Retaining Structures 
  *         *   

 
* 

CMC 205 Design of Metallic Structures-1   * *        *    * 

CMC 207 Design of R.C. Structures-1   * *        *    * 

CMC 208 Design of R.C. Structures-2   * *        *    * 
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Code Title 

P
L

O
1
 

P
L

O
2
 

P
L

O
3
 

P
L

O
4
 

P
L

O
5
 

P
L

O
6
 

P
L

O
7
 

P
L

O
8
 

P
L

O
9
 

P
L

O
1
0
 

P
L

O
1
1
 

P
L

O
1
2
 

P
L

O
1
3
 

P
L

O
1
4
 

P
L

O
1
5
 

P
L

O
1
6
 

CMC 309 Quality Control & Inspection of Structures      *   *    *  *  

CMC 206 Construction Project Management      * *  *    * *   

CMC 307 Cost Engineering & Quantity Surveying      *       * *   

CMC 306 Project Planning, Scheduling, and Control  *    *       * *   

CMC 403 Construction Project Specifications, Bids, and 

Contracts 

     *       * *   

CMC 302 Sanitary Engineering  *          *     

CMC 202 Transportation and Traffic Engineering * *   *       * *    

CMC 303 Methods and Equipment for Construction     * *     *      

CMC 304 Construction and Site Safety    *  *       *  *  

CMC 308 Senior Design Project I     * *   * * * * * * * * * * * 

CMC 405 Senior Design Project II     * *   * * * * * * * * * * * 

Program Elective Courses   

CMC 3XX Program Elective Courses  I    * *      *  *   * 

CMC 3XX Program Elective Courses II      *       * *   

CMC 3XX Program Elective Courses III   *         *    * 

CMC 4XX Program Elective Courses IV   * *         *    

CMC 4XX Program Elective Courses V          *     * * 

CMC 4XX Program Elective Courses VI       *  * * *     * 

Field Training   

FT1 Field Training I              *      *        

FT2 Field Training II              *      *        
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Construction Engineering and Management Program Courses  
The course coding system is composed of three letters 3 denotes the department that offers the course, 

followed by 3 digits, where:  

 the first digit from the left represents the course level (from 1 to 5),  

 the middle and right digits represent the course sequence.  

The coding system is demonstrated in the following table: 

UHS XXX University Requirement Compulsory and Elective Courses 

FRB XXX Courses offered by Basic Engineering Science Department 

CMM XXX Course offered by Mechanical Engineering Department 

FRM XXX Faculty requirement course offered by Mechanical Engineering 

Department 

FRE XXX Course offered by Electrical Engineering Department 

CMA XXX Course offered by Architecture Engineering Department 

CMC XXX Course offered by Civil Engineering Department 

 

Program Requirements 

 

Compulsory Courses  

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

FRB 

101 

Engineering 

Differential 

Equations 

FRB 

002 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

 Basic Concepts of Ordinary and Partial differential equations (ODEs & PDEs): Oder, 

Degree, Linearity, Formation, Geometric and physical applications (Newtons law of 

cooling, electric circuits), Types of solutions, Existence and uniqueness of solutions.   

ODEs: Solution of first order ODEs (Separable, Homogeneous, Exact, Integrating factor, 

Linear and Bernoulli equations). Orthogonal trajectories. Solution of nth order ODEs 

(homogeneous and non-homogeneous). System of first order linear differential equations. 

Laplace transforms and inverse Laplace transforms with applications. Fourier series with 

applications. Gamma and Beta functions 

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 Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 PE/OE St. Act. Final 

FRB 

201 

Applied 

Engineering 

Probability and 

Mathematical 

Statistics 

---- 3 2 2 0 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Probability:  Basic Theorems of Probability. Conditional Probability. Independent Events. 

Discrete and Continuous Random Variables. Mean and Variance of Distributions.  Discrete 

Distributions (Binomial, Poisson and Hypergeometric Distribution). Continuous Distributions 

(Normal and Exponential Distribution).  Distributions of Several Random Variables (Discrete and 

Continuous Two-Dimensional Distributions).  

Mathematical Statistics:  Random Sampling.  Sample mean and variance. Point Estimation of 

Parameters. Confidence Intervals.  Simple and multiple Linear Regression and Correlation. 

Testing of Hypotheses. Markov chains. Quality Control. Engineering Applications. 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=David+Levine&text=David+Levine&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Patricia+Ramsey&text=Patricia+Ramsey&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Robert+Smidt&text=Robert+Smidt&sort=relevancerank&search-alias=books
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Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 PE/OE St. Act. Final 

FRB 

104 

Engineering 

Numerical 

Analysis 

FRB 

101 
3 2 2 0 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Numeric in General: Solution of linear systems by iterative methods (Jacobi Iteration, 

Gauss–Seidel Iteration Method, Convergence and Matrix Norms). Solution of nonlinear 

equations (Fixed-Point Iteration, Newton–Raphson’s method, Sufficient Convergence 

Condition). Curve fitting (Least square method). Interpolations (Lagrange Interpolation, 

Newton’s Forward and Backward Interpolations). Numerical differentiation. Numerical 

integration (Rectangular Rule, Trapezoidal Rule, Simpson’s Rule). 

Numeric for ODEs and PDEs: Solution of first-order ODEs (Euler’s method, Runge–

Kutta Methods). Solution of higher order ODEs.  Boundary and initial-boundary value 

problems for ODEs, Elliptic and parabolic PDEs (Finite difference methods, Explicit 

method, Crank–Nicolson Method). 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.      

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.amazon.com/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Nita+H.+Shah&text=Nita+H.+Shah&sort=relevancerank&search-alias=digital-text
http://nm.mathforcollege.com/mws/civ/06reg/mws_civ_reg_phy_problem.pdf
https://nm.mathforcollege.com/mws/mec/05inp/mws_mec_inp_phy_problem.pdf
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Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 PE/OE St. Act. Final 

FRB 

102 

Water 

Chemistry   

FRB 

007 3 2 2 - 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 This course aims to provide an introduction of equilibrium chemistry principles in aquatic 

systems. This course is designed for engineering students who are often required to understand 

the composition of solutions and direction of changes during treatment or in environmental 

systems. By completion of the course, the student will be able to interpret and communicate 

results related to water quality. Therefore, the course syllabus includes the following topics: 

equilibrium principles of acids-bases, dissolution-precipitation, titration, gas-liquid equilibrium, 

oxidation-reduction, complexation and water quality analysis and quality control. 

 

 
   

R
ef

er
en

ce
s 

 Sawyer, McCarty & Parkin, Chemistry for Environmental Engineering, McGraw Hill, 2003 

 Stumm & Morgan, aquatic Chemistry. Third edition, John Wiley&Sons. 1995 

 

L
ab

o
ra

to
ry

  Acid – base titration 

 Total hardness, 

 Total alkali,  

 Conductivity,  

 Total dissolved solids 

 

 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

101 

Structure 

Analysis 1 

FRB 

003 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Loads and reactions – Stability of structures (external and internal) – Straining actions in 

Statically determinate structures- Normal stresses – Shear stresses (pure shear, torsional) – 

Combined stresses. Elastic deflection of determinate structures (double Integration method and 

virtual work method). 

R
ef

er
en

ce
s 

 Structural Analysis by Russell C. Hibbeler, Pearson, 9th Edition, 2014, ISBN-13:978-0-13-

394284-2. 

 "Solved Examples in Determinate Structures", Dar-Elmaarefa, Egypt, Dr. Ahmed Youssef 

Kamal El-Deen, ISBN 21638/2016 

 George, N. Frantziskonis. “Essentials of the Mechanics of Materials, Second Edition”.  

USA: Destech Publications, Inc. 2013. ISBN 13: 9781605950983 

 Pytel, A. and Kiusalaas, J. “Mechanics of Materials Second Edition”.  Cengage 

Learning2012. ISBN-13: 978-0-495-66775-9 
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Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

102 

Structure 

Analysis 2 

CMC 

101 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Analysis of statically indeterminate structures (Three moment equations). Analysis of statically 

indeterminate structures: Force approach (Consistent deformation method). Displacement 

approach (Slope deflection Method, Moment distribution method). Introduction to Matrix 

Structural Analysis for 1-D element using Stiffness method (Truss, Beam, and frame elements). 

R
ef

er
en

ce
s 

 Aslam Kassimali , “Structural Analysis” Stamford USA: Cengage Learning, 4
th
 Si Edition, 

2011, ISBN-13: 978-0-495-29567-9 

 Aslam Kassimali, “Structural Analysis”, Stamford USA: Cengage Learning, 6
th
 Si Edition, 

2019, ISBN-13 :  978-1337630948 

 Jack C. McCormac, “Structural Analysis Using Classical and Matrix Methods”, John Wiley 

& Sons, Inc, 4
th
 Edition, 2007, ISBN-13: 978-0470036082. 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 PE/OE 
St. 

Act. 
Final 

CMC 

103 

Properties and 

Testing of 

Construction 

Materials 

FRB 

003 
2 2 1 0 3  30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 

Stress and strain - Types of tests - Testing machines - Strain gauge devices - Static tension test - 

Static compression test - Bending test - Shear test - Torsion test - Hardness test - Fatigue test - 

Impact test - Metals creep test. 

R
ef

er
en

ce
s 

 Mechanics of Materials, James M. Kere & Barry J. Goodno, CENGAGE Learning, ISBN-13: 

978-1111577735 / ISBN-10: 1111577730. 

 Strength of Materials, S. S. Bhavikatti,Vikas, Vicas, ISBN-13: 978-9325971578,  ISBN-10: 

9325971577. 

 A Textbook of Strength of Materials, Dr R.K. Bansal, LAXMI PUBLICATIONS (P) LTD, 

ISBN-10:  9788131808146 / ISBN-13:  978-8131808146. 

  ٕا.ك. ػجل اٌُو٣ْ ػطب -أُٞاك اُٜ٘ل٤ٍخ ٓوبٝٓزٜب ٝافزجبهٛب )اُغيء الأٍٝ ٝاُغيء اُضب٢ٗ(، ا.ك. اؽٔل اُؼو٣ب 

  ٗٞك. اثوا٤ْٛ ػ٠ِ كه٣ِٝ.  -ٓوبٝٓخ ٝافزجبه أُٞاك، ك. ػجل اُٞٛبة محمد ػ 

 .أُٞإلبد اُو٤ب٤ٍخ أُٖو٣خ 

  

L
ab

o
ra

to
ry

 

 Static tension test. 

 Static compression test. 

 Bending test. 

 Hardness test. 

 Impact test. 

 

https://www.wiley.com/en-sg/search?pq=%7Crelevance%7Cauthor%3AJack+C.+McCormac
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum 
Mid 

1 
PE/OE St. Act. Final 

CMC 

104 

Construction 

Materials and 

Concrete 

Technology 

CMC 

103 

 

3 2 2 1 5  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Types and properties of construction materials. Aggregate types, sources and quality, cements. 

Introduction to fiber reinforced polymers. Steel in construction, insulation materials and coatings. 

Concrete mix design, admixtures. Asphalt cement, asphalt concrete mix design. Concrete 

manufacture. Properties of fresh concrete. Properties of hardened concrete. Durability of concrete. 

Non-destructive testing. Special concretes. 

R
ef

er
en

ce
s 

  203 –ٌُِٞك أُٖو١ ُز٤ْٖٔ ٝر٘ل٤ن أُْ٘آد اُقوٍب٤ٗخ. 

 .)أُِؾن اُضبُش ٌُِٞك أُٖو١ ُز٤ْٖٔ ٝر٘ل٤ن أُْ٘آد اُقوٍب٤ٗخ )ك٤َُ الافزجبهاد أُؼ٤ِٔخ ُٔٞاك اُقوٍبٗخ 

 Building Materials, S. K. Duggal, Routledge, ISBN-10:  8122433790 / ISBN-13: 978-

8122433791. 

 Concrete Technology, AM Neville, JJ Brooks, Longman, ISBN-10: 0273732196, ISBN-13: 

978-0273732198. 

 Properties of Concrete and Structures, P.K. Mehta, Prentice Hall, ISBN-10:  0131671154, 

ISBN-13: 978-0131671157 

 Materials of construction, R.C. Smith, McGraw-Hill, ISBN-

10 :  0070584761, ISBN-13 :  978-0070584761. 
 

   

  

L
ab

o
ra

to
ry

 

 Specific surface area of cement, Setting time of cement, compressive strength of cement. 

 Sieve analysis of coarse and fine aggregate, bulk density of aggregate – specific weight of 

aggregate. 

 Coarse aggregate crushing value, Los Angles abrasion value of coarse aggregate. 

 Compression test.  

 Compacting factor test, Slump test. 

 Compressive strength test - Splitting tensile strength test – Modulus of rupture test.  

 Rebound hammer test - Ultrasonic Pulse velocity test. 
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Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 
PE/O

E 
St. Act. Final 

CMC 

105 

Surveying 

for 

Engineers-1 

FR

B 

002 

3 2 2 1 5  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Principles of plane surveying; distances measurements (Optical, Electronic), angle and 

direction measurements; traverse computations; Coordinate systems for engineering works, 

setting out horizontal and vertical curves; earthwork computation; setting out engineering 

structures and construction projects, Levelling (theory, methods, and equipment) 

R
ef

er
en

ce
s 

 Elementary Surveying - An Introduction to Geomatics -Thirteenth Edition-2012-

CHARLES D. GHILANI-ISBN-13: 978-0-13-255434-3- ISBN-10: 0-13-255434-8 

 Surveying for Civil and Mine Engineers Theory, Workshops, and Practicals-John Walker 

Joseph L. Awange- 2018-ISBN 978-3-319-53128-1- ISBN 978-3-319-53129-8 (eBook) 

 Surveying Engineering & Instruments- Valeria Shank- First Edition-2012- ISBN 978-81-

323-4403-2 

L
ab

o
ra

to
ry

 

 Distance measurements  

 Theodolite parts and calibration 

 Survey levelling instruments and height determination 

 Total station parts & software 

 Coordinates by Total Station 

 Lay out and setting out by Total Station 

 

 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

106 

Construction 

Engineers 

Drawing  

FRM 

010 
2 1 3 0 4  30 20 10 40 

C
o

u
rs

e 
C

o
n
te

n
ts

 

Introduction to BIM in Autodesk Revit. Model creation, view creation, in Revit. Geometrical 

Constructions; two- dimensional drawing, sketching for creating solid models. Introduction to 

solid Modeling in Autodesk Inventor, creating solid model of structures in Autodesk Inventor 

environment. Creating orthographic views from a solid model in AutoCAD.  

R
ef

er
en

ce
s  A Textbook of Engineering Drawing: Along with an Introduction to AutoCAD, International 

Publishing House, 2015. ISBN 9789384588687. 

 BIM and Construction Management: Proven Tools, Methods, and Workflows. Hardin and 

McCool, 2nd edition, Wiley 2015. 

L
ab

o
ra

to
ry

  BIM and Construction Management. 

 BIM and Facility Management 

 Draw plan and elevation views of a building in AutoCAD environment. 

 Create solid models of objects; objects in basic shapes, custom built components, building 

models etc. using the tools of AutoCAD. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMA 

107 

Basic 

Architectural 

Engineering 

FRM 

009 
2 1 0 2 3  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Architectural engineering drawings is the language that is used to describe the size and shape of 

buildings. The course will enable the student to understand and use the architectural drawings 

language. It is designed to introduce the students the concepts, practices, standards, and drafting 

techniques needed for architectural design. 

R
ef

er
en

ce
s 

 Ching, Francis D. K. (2014). Form, Space, and Order, (4th Edition). New Jersey: John Wiley 

& Sons Inc, ISBN: 978-1-118-74508-3 

 Zell, Mo (2018). Architectural Drawing Course: Tools and Techniques for 2-D and 3-D 

Representation, (2nd Edition), B.E.S., ISBN 13: 9781438011158  

 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Le

ct. 
Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

108 

Surveying 

for 

engineers 2 

CMC 

105 3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Introduction to geodesy; Coordinate systems, Map projections, GNSS system concepts and 

characteristics, signal structure, receivers and antennae; GNSS measurements, GNSS time, error 

sources and measurement accuracy; position determination techniques – Errors Reduction 

Techniques, single point and differential positioning, static and kinematic GNSS, post-

processing and Real-time processing, DGNSS concepts. 

R
ef

er
en

ce
s 

 PRECISION SURVEYING The Principles and Geomatics Practice-JOHN OLUSEGUN 

OGUNDARE-2015-ISBN 978-1-119-10251-9 

 Geodesy- Introduction to Geodetic Datum and Geodetic Systems-Zhiping Lu - Yunying Qu 

- Shubo Qiao-2014-ISBN 978-3-642-41244-8- ISBN 978-3-642-41245-5 (eBook) 

 ENGINEERING SATELLITE-BASED NAVIGATION AND TIMING-Global Navigation 

Satellite Systems, Signals, and Receivers-John W. Betz-2016-ISBN: 978-1-118-61597-3 
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Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

CMC 

109 

Fluid 

Mechanics  

FRB 

005 
2 2 1 0 3  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Dimensions and Units - Fluid Properties - Fluid Statics (Pressure distribution - Pressure 

measurements - Forces on submerged surfaces) - Buoyancy and Floatation - Fluids in 

Relative Equilibrium - Fluid Kinematics (Description of Fluids motion - Continuity Equation 

- Velocity and Acceleration) - Fluid Dynamics (Energy Equation - Applications of Bernoulli's 

Equation) - Impulse-Momentum Equation - Application of the Momentum Equation - Flow in 

Pipes – Pipes Systems. 

 

R
ef

er
en

ce
s  A Brief Introduction to Fluid Mechanics, sixth Edition by Donald F. Young, Bruce R. 

Munson, Theodore H. Okiishi, Wade W. Huebsch, Wiley 2010, ISBN: 0470596791, 

9780470596791 

 E. Shashi Menon, "Liquid Pipeline Hydraulics", Marcel Dekker, 2004. 

L
ab

o
ra

to
ry

  Determine Densities, Specific Gravities, Weights and Viscosity. 

 Bernoulli’s Theorem Demonstration.  

 Flow through sharp edged Orifice. 

 Flow over Rectangular and Triangular Weirs. 

 Friction in a smooth bore pipe, Minor loss Experiment.  

 

 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMA 

110 

Building 

Construction 

CMA 

107 
2 2 0 1 3  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

The course aims to introduce students the relation between architectural designs and building 

components. It provides a fundamental understanding how to create the different basic elements 

of the building construction and provides the students with the basic knowledge of: Building 

Construction Stages, Wall bearing and Skeleton Structures, Stone construction, Masonry- raw 

bricks & brick masonry, Stairs detailing internal and external finishing materials. 

R
ef

er
en

ce
s  McKay, W. B. (2005). Building Construction Metric Vol. I–IV. 4th Ed. Mumbai: Orient 

Longman. 

 Ching, Francis D. K. (2019). Architectural Graphics (6th Edition). New Jersey: John Wiley & 

Sons Inc. 

 

 

 

 

 



   
 
_________________________________________________________________________________ 

138 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

CMC 

112 

Hydraulics 

for 

Construction 

Engineers 

CMC 

109 
2 2 1 0 3  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Basic Principles (open channel flow) - Uniform Flow (Basic equations for steady uniform flow - 

Velocity and shear stress distributions in open channels) – Non-Uniform Flow (Specific energy - 

Hydraulics of channel bed transition) - Hydraulic Jumps - Gradually Varied Flow - Open 

Channel Design (Rigid boundary and erodible channel) - Dimensional analysis and Similarity 

(Methods of dimensional analysis - Model analysis and similarity) – Hydraulics Machinery 

(Pumps and Turbines) 

R
ef

er
en

ce
s  Chadwick, A., Morfett, J. and Borthwick, M. (2021), Hydraulics in Civil and Environmental 

Engineering, 6th Edn., Published June 8, 2021, by CRC Press. ISBN 9780367460891. 

 Strum, W. T., (2001). Open Channels Hydraulics, McGraw-Hill Higher Education, USA. 

 Wynn P. (2014), Hydraulics for Civil Engineers by, ICE Publishing. First Edition. ISBN-13: 

978-0727758453. 

L
ab

o
ra

to
ry

 

 Open Channel Flow 

 Hydraulic Jump 

 Pump Characteristics 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

201 

Hydrology 

and Water 

Resources 

CMC 

112 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n
te

n
ts

  Introduction to water balance and hydrological cycle, Precipitation, Evaporation, Transpiration, 

Infiltration, Runoff, Hydrograph. Steam flow measurements, Hydrograph analysis, flood routing, 

storage operations. Hydrology of the Nile basin, Nile water resources. Major projects 

constructed on the river Nile and suggested storage projects. Water problems in Egypt, water 

scarcity, water resources in Egypt, Renewable Water Resources conventional resources, and 

non-conventional water resources. Principles of water resources assessment. Economics and 

assessment principles of water projects. 

R
ef

er
en

ce
s 

 Mays, L.W., Ground and surface water hydrology. John Wiley & Sons, Inc., 2012. 

ISBN: 978-0-470-16987-2 

 Waller P, Yitayew M, Irrigation and Drainage Engineering, Springer 2016. ISBN: 978-3-

319-34631-1 

 Loki Radoslav, Water Resources Engineering, 2011, Publisher: Pon Press, ISBN 

6137819787.by Loki Radoslav 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

CMC 

202 

Transportation 

and Traffic 

Engineering 

FRB 

201 
3 2 1 2 5  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 Transportation Planning:  

Introduction to transportation planning - Study area - Transportation planning surveys - Travel 

demand forecasting (Trip generation - Trip distribution - Modal split (Mode Choice) - Traffic 

assignment) - Transportation evaluation  

Traffic Engineering: 

Introduction (Road user characteristics - Vehicle characteristics) - Traffic volume - Traffic speed - 

Traffic density - Travel time and delay studies - Traffic Flow characteristics - Parking studies - 

Traffic control devices - Intersection control - Traffic signals design. 

R
ef

er
en

ce

s 

 Traffic and Highway Engineering, Nicholas Garber and Lester Hoel, Fifth Enhanced SI Edition, 

CENGAG Learning, 2020, ISBN-13: 978-1-337-63104-4. 

  2016 –اٌُٞك أُٖوٟ ُِطوم . 

L
ab

o
ra

to
ry

 

 Traffic surveys (traffic volume count) 

 Speed & delay study 

 Parking study 

 Roadside and household interviews. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

CMC 

203 
Soil Mechanics 

CMC 

103 
3 2 2 1 5  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Introduction to Geotechnical Engineering - Definitions and Relationships - Index Properties of Soil - Soil 

Classification Systems (Unified – British) - Permeability and Seepage of Soil (Darcy's Law - Capillarity in 

Soils - Flow Net Analysis) - Stress Distribution in Soil (Point load – Uniform Load (Newmark – Fadum - 

Approximation)) - Shear Strength of Soil (Direct Shear Box - Triaxial– Unconfined Compression) - Lateral 

Earth Pressure (Active and Passive) - Soil Compaction (Standard Proctor - Modified Proctor). 

R
ef

er
en

c

es
  El-Kasaby, E. A., Soil Mechanics, Dar Al-Kutub Al-Almia, Cairo, 5th Ed., (21371/2013), ISBN 978 – 977 – 726 – 041 – 1, 2014. 

 Das, B. M, Soil Mechanics Laboratory Manual, Oxford University Press, 9th. Ed., ISBN 978 – 019 – 020 – 966 – 7, 2016 .  

L
ab

o
ra

to
ry

 

 Specific Gravity Determination. 

 Atterberg Limits (Liquid Limit – Plastic Limit – Shrinkage Limit). 

 Grain Size Distribution - Coarse Grained Soils. (Sieve Analysis). 

 Grain Size Distribution - Fine Grained Soils (Hydrometer Analysis). 

 Determination of Natural Unit Weight of Soil (Sand Bottle Test - Core Cutter Test). 

 Constant Head Permeability Test. 

 Falling Head Permeability Test. 

 Direct Shear Box Test. 

 Tri-axial Shear Test. 

 Unconfined Shear Test. 

 Standard Proctor Test.    

 Modified Proctor Test.    
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

CMC 

204 

Geotechnical 

Engineering & 

Foundations 

CMC 

203 3 2 2 1 5  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Soil Consolidation and Settlement (Soil Consolidation Theory - Primary and Secondary  

Settlement - Oedometer Test) - Bearing  Capacity of Soil (Terzaghi Eq. - Mayerhof Eq. – Egyptian 

Code Eq.) - Shallow Foundations (Construction Considerations - Design Considerations) - Design 

of Isolated Footings (Square and Rectangular Footings – Footing with Moment) - Design of Strip 

Footings - Design of Combined Footings - Design of Strap Beam Footings – Design of Rafts ( 

Conventional Method – Ribbed Raft). 

 

 
   

R
ef

er
en

ce
s 

 El-Kasaby, E. A., Soil Mechanics, Dar Al-Kutub Al-Almia, Cairo, 5th Ed., (21371/2013), ISBN 

978 – 977 – 726 – 041 – 1, 2014. 

 El-Kasaby, E. A., Engineering of Surface Foundations, Dar Al-Kutub Al-Almia, Cairo, 5th Ed., 

(19440/2015), ISBN 978 – 977 – 726 – 139 – 5, 2015. 

 Das, B. M, Principles of Foundation Engineering, Brooks - Cole, 9th. Ed., ISBN 978 – 133 – 770 

– 502 – 8, 2017. 

 Das, B. M, Soil Mechanics Laboratory Manual, Oxford University Press, 9th. Ed., ISBN 978 – 

019 – 020 – 966 – 7, 2016. 

 

 

 

L
ab

o
ra

to
ry

  One Dimensional Consolidation Test (Oedometer Test). 

 SPT: Standard Penetration Test. 

 CPT: Cone Penetration Test. 

 Plate Loading Test. 

 

 

 
 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

205 

Design of 

Metallic 

Structures-1 

CMC 

102 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Steel as a construction material - Material properties and steel sections - Allowable Stress Design 

method - Design of tension members - Design of compression members -  Columns in braced and 

unbraced frames - Design of flexural members - Types and classification of beam cross sections - 

Design of laterally supported and unsupported beams - Design of beam-columns (axial and 

flexural forces) - Design of bolted connections - Design of welded connections. 

R
ef

er
en

ce
s 

 Egyptian code for design of steel structure. 

 Advanced Steel Design of Structures, by Prof. Srinivasan Chandrasekaran, Indian Institute of 

Technology, India. ISBN-13 9780367232900 

 Steel Designers' Manual, by (Steel Construction Institute), Edited by Buick Davison and 

Graham W. Owens, ISBN-13 9781119249863 

 Design of Metallic Structures, EHAB ELLOBODY, RAN FENG, BEN YOUNG, 2014, ISBN: 

978-0-12-416561-8 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

206 

Construction 

Project 

Management 

----- 3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Introduction to construction project management, need for project management, project 

definition, project life cycle, project success factors, key roles and tasks of construction project 

participants, construction project organizational structure, the project team, project site 

management, preparation of construction method, safety and health roles in construction projects. 

R
ef

er
en

ce
s 

 Author: Paul Netscher “Construction Management: From Project Concept to Completion” 

CreateSpace Independent Publishing Platform (October 2017), ISBN-10: 1975934342, ISBN-

13: 978-1975934347 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

207 

Design of 

R.C. 

Structures-1 

CMC 

102 

+CMC 

104 

3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Properties of concrete materials - Ultimate limit states design method - Design of sections under 

pure bending moment (Rectangular, L & T - sections) - Load distribution – Design of section under 

shear – Design simple and continuous beams - Design of one-way and two-way solid slabs - Design 

of hollow block slabs - Design of panelled beams. 

R
ef

er
en

ce
s 

 Egyptian Code for Design & Construction of Reinforced Concrete Structures – ECOP 203-2018 

 Design of Concrete Structures, Arthur H Nilson, D.Darwin, Charles W.  Fifteenth Edition,2016. 

 Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume I, 

second edition, 2012.  

 Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume 2, 

Third edition, 2012. 

 Fundamentals of Reinforcement Concrete and Prestressed concrete, M.Hilal, 1987. 

 

 

 

 

 

 

https://www.biblio.com/design-of-concrete-structures-by-arthur-h-nilson/work/1495680
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Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

208 

Design of 

R.C. 

Structures-2 

CMC 

207 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 

Design of flat slabs - Design of sections subjected to bending moment and axial force - Analysis and 

design of columns – Design of RC frames - Design of Sections under Torsion- Serviceability limit 

states (deflection - crack width). 

R
ef

er
en

ce
s 

 Egyptian Code for Design & Construction of Reinforced Concrete Structures – ECOP 203-2018 

 Design of Concrete Structures, Arthur H Nilson, D.Darwin, Charles W.  Fifteenth Edition,2016. 

 Fundamentals of Reinforcement Concrete and Prestressed concrete, M.Hilal, 1987. 

 Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume 2, 

Third edition, 2012.  

 Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume 3, 

First edition, 2011. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMA 

210 

Introduction 

to City 

Planning 
---- 2 2 0 1 3  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 The course aims to provide an introduction to understand the theoretical and practical skills of planning, its 

components, and problems by providing a historical and critical look. The course aims also to raise 

students’ awareness on urban issues and problems. Throughout the course students will also become 

familiar with land use and spatial/physical components of the built environment.   

R
ef

er
en

ce
s 

 Cervero, R., Guerra, E., Al, S., (2017), Beyond Mobility, Planning Cities for People and Places, 

Island Press, Washington, DCISBN-13: 978-1610918343 

 

 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  
PE/O

E 
St. Act. Final 

CMM 

301 

Technical 

Installations 

in 

Buildings 

----- 2 1 3 0 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Thermal Comfort Heating. Ventilation & Air Conditioning. (HVAC), Central heating & Cooling Systems, 

Distribution Media, Delivery Devices. Heat and Moisture Transfer in Buildings, Lighting On-site power 

generation, Normal electrical systems. Special systems. Water supply & Drainage systems, types of 

fixtures, private sewerage systems, Fire protection systems, Architectural acoustics. 

R
ef

er
en

ce
s  Building Technology: Mechanical and Electrical Systems- Architecture by Benjamin Stein, 

John Wiley & Sons, 2010. 

L
ab

o
ra

to
ry

 

 A suitable Software for power distribution. 

 

https://www.biblio.com/design-of-concrete-structures-by-arthur-h-nilson/work/1495680
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  
PE/O

E 
St. Act. Final 

CMC 

302 

Sanitary 

Engineering 

CMC 

112 
3 2 2 1 5  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Sources of pollution, Water resources and characteristics, Water quality, Water collection works, 

Water purification works, Water distribution works, Sewer systems, Wastewater characteristics, 

Wastewater treatment works, Wastewater disposal works, Treated wastewater reuse, Industrial 

wastes. 

R
ef

er
en

ce
s 

 Introduction to Environmental Engineering by Mackenzie Davis, David Cornwell, McGrawHill, 

Fifth Edition, 2012. 

L
ab

o
ra

to
ry

 

 Determine PH, Temperature, Total Solids (TS), Chloride, Nitrogen, Phosphorus, Heavy Metals, 

Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Dissolved Oxygen 

(DO), total bacteria account and Total coliform. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

303 

Methods and 

Equipment for 

Construction 

CMC 

207 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Techniques of building construction. Methods, materials, tools and equipment of construction. 

Traditional, mechanized and prefabrication construction systems. Selection of construction 

equipment. Applications on influence of construction methods on design and details. Evaluation 

and selection of appropriate construction technology. Sizing, operation and maintenance of 

construction equipment, design of temporary construction elements such as: concrete formwork, 

scaffolding systems, cofferdams. Type of cranes. 

R
ef

er
en

ce
s 

 Construction Technology Paperback English by Mr Roy Chudley, Roger Greeno, ISBN-13 

9780131286429 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

304 

Construction 

and Site Safety 

CMC 

303 
2 2 0 1 3  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Students acquire working knowledge of the construction hazards, safety precautions, and effective 

integration of safety regulations into the design and construction phases. Different types of 

construction related hazards including crane, equipment, and machinery, universal, access, 

construction, operation, and maintenance hazards together with methods to prevent them from 

happening are discussed 

R
ef

er
en

ce
s 

 Construction Safety Engineering Principles (McGraw-Hill Construction Series): Designing and 

Managing Safer Job Sites, ISBN13: 9780071482448. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

305 

Design and 

Construction of 

Foundations & 

Earth Retaining 

Structures 

CMC 

204 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Pile Foundations (Types of Piles - Load Transfer Mechanisms - Static Capacity for Piles - Field Load 

Tests – Pile Group – Elastic Centre Method - Design of Pile Caps) - Introduction to Earth Retaining 

Structures - Pile wall (Secant piles - Tangent Piles - Bored Pile Wall) - Construction Techniques and 

Design of Retaining Walls (Cantilever RW – Counterfort RW) – Introduction to Reinforced Soil RW 

- SPW. 

R
ef

er
en

ce
s 

 El-Kasaby, E. A., Design and Construction of Deep and Special Foundations, Dar Al-Kutub Al-

Almia, Cairo, 4th Ed., (10651/2016), ISBN 978 – 977 – 726 – 168 – 5, 2016.  

 Das, B. M, Principles of Foundation Engineering, Brooks - Cole, 9th. Ed., ISBN 978 – 133 – 770 – 

502 – 8, 2017. 

 Bowles, J., Foundation Analysis and Design, McGraw - Hill, 5th. Ed., ISBN 978 – 007 - 912 – 247 

– 7, 2009. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

CMC 

306 

Project Planning, 

Scheduling, and 

Control 

CMC 

206 
3 2 1 2 5  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Concept of project planning, definition of planning techniques [Bar chart, arrow network, program 

evaluation and review technique (PERT), critical path method (CPM), line of balance technique 

(LOB)], Work Breakdown Structure (WBS), logic, networking by using CPM technique, scheduling 

and control models. Resource allocation and levelling, optimal schedules, documentation and 

reporting, time and cost control, progress monitoring and evaluation. Computer applications by 

primavera software package.  

R
ef

er
en

ce
s  Textbook: Authors: Jimmie-Hinze " Construction Planning and Scheduling" Publisher: Prentice Hall; 

(International Ed.) 4th edition (January 2013), ISBN-13:  978-9332505735 

 Reference: Daniel W. Halpin, Bolivar A. Senior, Gunnar Lucko “Construction Management” John 

Wiley & Sons, Inc., 5th Edition (August 2017), ISBN: 978-1-119-25680-9 

L
ab

o
ra

to
ry

 

 Computer applications by primavera software package. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

307 

Cost 

Engineering & 

Quantity 

Surveying 

CMC 

206 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Introduction to project cost estimate, Conceptual estimating, cost indices, Quantity take-off methods, 

estimating costs for construction material, labour, equipment, project overhead, mark-up and profit, 

unit costs, production rates, and pricing methods, balanced bid and budget form preparation for 

projects., and bid unbalancing.  

R
ef

er
en

ce
s  David Bratt, Fundamentals of Construction Estimating, 4th edition, Cengage Learning; 4th edition 

(January 1, 2018), ISBN-13: 978-1337399395 

  Martin Brook “Estimating and Tendering for Construction Work”, Taylor & Francis Ltd, 5th 

edition, (26 Jul 2016), ISBN13: 9781138838062 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

308 
Senior Design 

Project I 
* 2 0 4 0 4  --- --- 50 50 

C
o
u
rs

e 

C
o
n
te

n
ts

 Topics are selected by groups of students according to their area of interest upon advisor approval. 

Projects address solution to open ended applications using an integrated engineering approach. 

Actual construction projects are selected by groups of students upon advisor approval for analysis. 

The management and technology aspects of construction are simulated and investigated. 

R
ef

er
en

ce
s 

 According to the selected project. 

L
ab

o
ra

to
ry

 

 According to the selected project. 

*According to the selected project. 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

309 

Quality 

Control & 

Inspection of 

Structures 

CMC 

207  
2 2 0 1 3  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Introduction to quality improvement techniques. Control charts for variables and attributes. Quality 

systems; 1SO 9000, 1SO 14000. Total quality management. Maintenance of structures. Inspection 

and its related subjects. Deterioration of structures, causes and investigation. Structural behavior and 

different repair techniques for different structural materials. 

R
ef

er
en

ce
s 

 Concrete and Steel Construction: Quality Control and Assurance by Mohamed A. El-Reedy, CRC 

press, 2013 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  
PE/O

E 
St. Act. Final 

CMC 

401 

Project 

Finance & 

Management 

CMC 

307 
3 2 1 2 5  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Preparation of budgets. Type of budget. Classification of costs. Project cost accounting, time cost 

envelope (S-Curve), income and expenses cash flow forecasting, and cost of capital lock-up. The 

factors that affect capital lock-up. Economic assessments. Profitability measures. Inflation. Accuracy 

of future estimates. Financial modeling. Cost-benefit analysis. The financing of plant. Systematic 

plant selection 

References 
 Daniel W. Halpin “Construction Management” textbook, John Wiley & Sons; 5th edition 

(August 7, 2017), ISBN-13: 978-1119256809. 

Laboratory  Application by suitable software. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

403 

Construction 

Project 

Specifications

, Bids, and 

Contracts 

CMC 

307 
2 2 0 1 3  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Participants in a construction contract. Contract definition. Types of contracts; formation principles 

of a contract, performance or breach of contractual obligations. Analysis and comparison of the 

different kinds of construction contracts. Bidding logistics. Legal organizational structures. Different 

types and uses of specifications. Different forms of contracts utilized in construction. 

R
ef

er
en

ce
s  Daniel W. Halpin, Bolivar A. Senior, Gunnar Lucko “Construction Management” John Wiley & 

Sons, Inc., 5th Edition (August 2017), ISBN: 978-1-119-25680-9 

 Will Hughes, Ronan Champion, John Murdoch “Construction Contracts Law and Management” 

Published by Routledge (Taylor & Francis), April, 2015 ISBN 9780415657044. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

405 

Senior 

Design 

Project II 

CMC 

308 
3 1 4 0 5  --- --- 50 50 

C
o

u
rs

e 

C
o

n
te

n
ts

 Topics are selected by groups of students according to their area of interest upon advisor approval. 

Projects address solution to open ended applications using an integrated engineering approach. 

Actual construction projects are selected by groups of students upon advisor approval for analysis. 

The management and technology aspects of construction are simulated and investigated. 

R
ef

er
en

ce
s 

 According to the selected project. 
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Elective Courses  

 

 

Code Course Name 

Pre

-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 
Final 

CMC 

310 

Value 

Engineering in 

the Construction 

Industry 

--- 3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 The value concept: history, definitions, application to the construction industry, incentive 

provisions in construction contracts, factors to be considered, application to design. Value 

engineering methodology: information phase, speculative phase, analytical phase, proposal phase, 

and final report phase. Value engineering study procedures: objective, selecting the input 

required, required documentation, life cycle cost methodology 

R
ef

er
en

ce
s  Building Information Modeling- A Strategic Implementation Guide for Architects, Engineers, 

Constructors, and Real Estate Asset Managers - Dana K. Smith, FAIA - 2009- ISBN 978-0-470-

25003-7  

 Value Engineering by Alphonse Dell'Isola, RSMeans, 1997 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. 
Lab

. 
Tut. Sum Mid 1 Mid 2 

St. 

Act. 
Final 

CMC 

312 

Engineering 

Economy 
-- 3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 

Foundations of Engineering Economy, Interest Factors, Nominal and Effective Interest Rates, Present 

Worth Analysis, Annual Worth Analysis, Rate of Return Analysis, Benefit/Cost Analysis, Breakeven and 

Payback Analysis, Replacement and Retention Decisions, Effects of Inflation, Estimating Costs, 

Depreciation Methods, After-Tax Economic Analysis, Multiple Attributes and Risk. 

R
ef

er
en

ce
s 

 Basics of Engineering Economy, Leland Blank & Anthony Tarquim, McGraw HILL, Third 

Edition, 2020, ISBN-13 :  978-1260571141 

 Engineering Economy, William G. Sullivan, Elin M. Wicks, & C. Patrick Koelling, Seventeenth 

Global Edition, Pearson, 2020, ISBN 13: 978-1-292-26490-5. 

 Engineering Economy, Leland Blank & Anthony Tarquim, McGraw HILL, Eighth Edition, 2018, 

ISBN: 978-0-07-352343-9 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMA 

311 

Building 

Technology  
---- 3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
 

C
o

n
te

n
ts

 Building technology of the main elements of building structural systems. Different structural 

systems will be addressed through describing and explaining their varied functions, types, 

materials, design considerations and execution techniques. (Reinforced Concrete structures, Pre-

cast reinforced concrete construction, Steel structures) 

R
ef

er
en

ce
s  Ching, Francis D.K., Building Construction Illustrated, 4th edition, John Wiley & Sons, Canada, 

2001. 

 Fleming, E., Construction Technology - an illustrated introduction, 1st Edition, 2005, Blackwell 

publishing Ltd.  

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

313 

Highway 

Facilities 

CMC 

202 
3 2 0 2 4  30 20 10 40 

Course  

Contents 

Analysis of factors in developing highway transportation facilities, problems of highway geometric 

and design standards, planning and location principles, intersection design factors, structural design 

of pavement and highway maintenance. 

R
ef

er
en

ce
s  Traffic and Highway Engineering, Nicholas Garber and Lester Hoel, Fifth Enhanced SI Edition, CENGAG 

Learning, 2020, ISBN-13: 978-1-337-63104-4. 

  2016 –اٌُٞك أُٖوٟ ُِطوم  . 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

314 
Construction Quality 

Management ---- 3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Overview of quality, quality in construction projects, quality management system. Quality improvement 

techniques, control charts for variables and attributes. Lot-by-lot acceptance sampling by attributes, 

acceptance sampling systems, cost of quality, assessment of quality, total quality management. Computers 

and quality control. 

R
ef

er
en

c

es
  Abdul Razzak Rumane, “Quality Management in Construction Projects” book, Published by CRC Press of Taylor & 

Francis Group, 2nd edition, December 10, 2019, ISBN 9780367890032 

 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

315 
Bridge Building 

Technology 

CMC 

208 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 A study of the unique design considerations, construction challenges, and load paths for a range of 

bridge types. Topics include fixed and moveable bridges, stringer/girder, steel truss, concrete slab, 

box girder, arch, suspension, and cable stayed bridges. Emphasis is placed on AASHTO loading and 

design requirements, load testing, and verification of unconventional materials. Covers case studies 

of bridges around the world. 

R
ef

er
en

ce
s 

 Steel-concrete Composite Bridges by Nicholas J. Garber, Lester A. Hoel, ICE Publishing, 2013. 

 AISC Steel Design manual from CMCE 2315. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

316 

Dynamic of 

Structures 

CMC 

102 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Types of dynamic loads and the formulation of the equation of motion. Single degree of freedom systems, free 

and forced vibrations of multi degree of freedom systems. Response of structures to earthquakes. Design 

response spectra for structures, Design criteria for seismic resistant structures, Seismic response of tall 

buildings. 

R
ef

er
en

ce
s 

 Dynamics of Structures by Anil K. Chopra, Pearson, 4 Edition, 2011. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

318 

Design of 

Metallic 

Structures-2 

CMC 

205 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Composite construction - composite floor beams (Strength requirement - shear connectors - formed metal 

deck) - Design of composite columns - Flexural design of slender sections - Connection classification and 

design (Flexible - Rigid – Semi rigid) - Design of base plates and anchor bolts – Introduction of Load and 

Resistance Factor Design (LRFD) - Identification of Limit states (Strength limit state and Serviceability limit 

state) - Design of tension, compression and flexure members using LRFD approach. 

R
ef

er
en

ce
s 

 Egyptian Code of Practice for Steel Construction and Bridges (LRFD). 

 Steel Design for Engineers and Architects, by David A. Fanella, Rene Amon, Bruce Knobloch, 

Atanu Mazumder, United States of America ISBN-13: 978-1-4615-9731-5. 

 

Code Course Name 

Pre

-

req. 

Cr. 

Hrs

. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

320 

Prefabricated Water 

and Prestressed 

Concrete Structures 

CMC 

208 3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 Prefabricated concrete: design methods, floor and roof systems, wall panels and construction joints. 

Concrete water structures: design considerations, water tightness. Construction of circular and 

rectangular tanks. Prestressed concrete: basic principles, methods and systems of prestressing, 

partial loss of prestressing, analysis and design for flexural, shear and bearing. 

R
ef

er
en

ce

s  Reinforced Concrete: Mechanics and Design by James K. Wight, James G. MacGregor, Prentice Hall, 5 Edition 2008. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

407 

Engineering for 

a Sustainable 

Environment 
---- 3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Solid, industrial and hazardous waste generation and control, with an emphasis on sustainable 

engineering practices such as environmental impact assessment and performance, waste 

management, pollution prevention, waste minimization, cleaner production, energy recovery, 

recycling and reuse. 

R
ef

er
en

ce
s 

 Energy, the Environment, and Sustainability- Efstathios E. Michaelides - International Standard 

Book Number-13: 978-1-138-03844-8    
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. 
Fina

l 

CMC 

409 

Environmental 

Engineering 

FRB 

102 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 Introduction to environmental engineering, pollution problems, types of pollution, degrees of 

Pollution, sources of pollution, surface water pollution, groundwater Pollution, rainwater Pollution, 

sea & ocean water pollution, air pollution. Soil pollution, pollution control, pollution prevention. 

Samples conditions, chemical pollutions measuring in water, microbiological & biological 

pollution measuring in water, field pollution monitoring, environmental protection laboratory. 

Water supply, wastewater systems, solid waste management, air pollution. Solid waste 

management: collection, handling, separation and treatment, disposal, recycling, and reuse. 

Monitoring and control, noise, air pollution, environmental laws and its applications 

R
ef

er
en

ce
s 

 An Integrated Approach to Environmental Management by Dibyendu Sarkar (Editor), Rupali 

Datta (Editor), Avinandan Mukherjee (Editor), Robyn Hannigan (Editor), Wiley, 2015. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 
Final 

CMC 

411 

Special 

Topics in 

Structural 

Analysis 

CMC 

102 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 

Elements of plate bending theory, circular plates, rectangular plates, large deflections of plates. 

Membrane stresses in shells, bending stresses in shells. Applications to pipes, tanks and pressure 

vessels. 

R
ef

er
en

ce
s 

 Theory of plates and shells by S.S. Bhavikatti, 2016, ISBN-10 9386070812, ISBN-13 978-

9386070814. 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMC 

413 

Advanced 

Engineering 

Materials 

CMC 

104 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 Polymers and Epoxies, types, properties and applications of polymers concrete, Fibers, different types, 

of fibers reinforced concrete, properties, production and applications. Theory of failure of fiber 

reinforced concrete, Introduction of composite materials, Lightweight aggregate, natural and artificial 

aggregate, lightweight concrete, Insulating concrete, structural lightweight concrete, properties of 

lightweight concrete, design mixes of lightweight concrete, failure theories of lightweight concrete 

under different stresses, Massing and heavy concrete. Introduction of Egyptian and International 

Specifications. 

R
ef

er
en

ce

s  Advanced Mechanics of Materials, by Arthur P. Boresi, Richard J. Schmidt, Omar M. Sidebottom, 

Wiley, 6 Edition, 2013. 
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Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMA 

415 

Finishing 

Materials 

Technology 

---- 3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Focus will be placed on various building materials and construction techniques based on 

performing standards and codes, with each material's application explored in detail. 

To teach students about different types of floors and flooring materials, as well as partitions and 

panels, different surface finishes, and different routes of vertical transportation. To provide 

students with knowledge of the most recent advancements in building construction methods and 

their applications. 

R
ef

er
en

ce
s 

 Dean, Y, (2016), Materials Technology, 2nd Edition, Routledge, ISBN: 9781315504278 

 Fernandez, J., (2005), Material Architecture: emergent materials for innovative buildings and 

ecological construction, 1st Edition, Architectural Press, ISBN-13: 978-0750664974 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

CMA 

417 

Principles and 

Approaches of 

Smart Cities 

CMA 

210 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

The course will introduce the concept, and technologies of smart cities in (e.g., transportation, 

buildings), and the concept of smart cities. Students will not only master the core technologies for 

building and implementing solutions for a smart and sustainable city during the course, but they 

will also gain an understanding of the problems that these solutions face. Students are urged to use 

critical thinking skills to accept technological solutions that will help cities become smarter and 

sustainable. 

R
ef

er
en

ce
s  Komninos, N. (2014), The Age of Intelligent Cities: Smart Environments and Innovation-for-all 

Strategies (Regions and Cities)  

 Li, X. (2012), Smart City on Future Life - Scientific Planning and Construction, Posts and 

Telecom Press ISBN-13   :  978-7115270634 
 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  
PE/O

E 
St. Act. Final 

CMC 

419 

Modeling and 

Simulation of 

Construction 

Systems 

CMC 

306 
3 2 2 0 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Building Information Modeling, Computer modeling of construction processes, 4-D Simulation of 

construction operations, Productivity modeling, measuring, and forecasting, Sequencing and 

coordination of construction systems, Post-Optimality Analysis of Integer and Linear Programming 

Models in construction, discrete event simulation of construction processes. 

References  Suitable Software Manual. 

Laboratory  Suitable Software. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  
PE/O

E 
St. Act. Final 

CMC 

421 

Geographic 

Information 

System GIS 

CM

C 

108 

3 2 2 0 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Fundamentals of GIS -type, source, and format of data. GIS components, Data models, vector 

data models, Raster Data models, Data, and file structure. - Spatial Data Modeling- GIS Data 

Management- Data Input and Editing- Data Quality Issues- Data Analysis and Modeling- 

Creation of Information System: A Case Study 

R
ef

er
en

ce
s - An Introduction to Geographical Information Systems, by Ian Heywood, Sarah Cornelius, 

Steve Carver, Prentice Hall 2006, ISBN: 0-13-129317-6, 978-0-13-129317-5, 9781405898447 
 ELEMENTS OF GEOGRAPHIC INFORMATION SYSTEM-Brad Maguire-Andrew Miller-2008 

 Principle of Geographical Information Systems-Otto Husiman-2009- ISBN:978-90-6164-5 

Laboratory  ARC GIS Program ENVI Program 

 

 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  
PE/O

E 
St. Act. Final 

CMC 

423 
Modeling of 

structures 

CMC 

102 
3 2 2 0 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

General derivation of finite element equilibrium equations - General coordinate models for specific 

problem (one dimensional element - Plane stress/strain elements) - Lumping of structural properties and 

loads - Calculation of stresses and assessment of error - formulation of bar Element - Formulation of 

isoperimetric continuous elements: quadrilateral and triangular elements - Formulation of structural 

elements: beams -axisymmetric and plate bending elements - Numerical integration: Gauss formula (one 

dimension integration) - Integration in two dimensions- Computer Applications using  ANSYS Engineering 

Simulation Software. 
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 G. Ramamurty,  " Applied Finite Element Analysis”, New Delhi: 2nd Edition, I.K. Inc, 2010, ISBN-13:  

978-9380578453 

 George R. Buchanan ,” Schaum’s Outline of Finite Element Analysis”, 2nd Edition, United State of 

America, McGraw Hill Inc., 2015 

 Saeed Moaveni, “Finite Element Analysis: Theory and Application with ANSYS”, 4th Edition, Pearson 

Global Edition, 2015, ISBN 13: 978-0-273-77430-3. 

Laboratory  ANSYS Software 
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Program #12 Infrastructures and Utilities Engineering Program 

Program Description 

Civil engineering today is concerned with the deterioration of the nation’s roads, bridges, 

water, and power distribution systems, storm and sanitary sewers, and other public infrastructure. The 

aim of the Infrastructures and Utilities Engineering Program is to graduate civil engineers responsible 

for the life cycle of the system he creates and must be capable of optimizing the total system 

performance of large-scale public works projects, including their social and environmental impacts, in 

a way that addresses critical issues of infrastructure behaviors, and deterioration science. On top of 

these fields comes surveying engineering, sanitary environment, transportation engineering, and 

water-related engineering projects who can enrich the water resources and public works field. 

Basic Information 

Program Vision 

Our vision is to lead the world in infrastructure and utilities engineering, as determined by the 

caliber of our academics, the success of our research, and our stellar reputation. 

Program Mission 

The mission of the Infrastructures and Utilities Engineering program is to prepare well-educated and 

innovative graduates with knowledge and skills that meet the needs of the labor market and society, 

use modern technologies, and support lifelong learning. 

Program Objectives  

The objectives of the BSc in The Infrastructure and Utilities Engineering program are to enable its 

graduates to: 

PO1. Apply a wide spectrum of engineering knowledge, science, and specialized skills with analytic, 

critical, and systemic thinking to identify and solve engineering problems in real-life situations. 

PO2. Behave professionally, adhere to engineering ethics and standards, and work to develop the 

profession and community and promote sustainability principles. 

PO3. Work in and lead a heterogeneous team and display leadership qualities, business 

administration, and entrepreneurial skills. 

PO4. Master self-learning and life-long learning strategies to communicate effectively in 

academic/professional fields. 

PO5. Preparing engineers with strong knowledge, and proficient skills in the design, operations, 

maintenance, analysis, evaluation systems, and rehabilitation of civil infrastructure projects. 

PO6. Communicate with distinguished foreign universities in the field of Infrastructure and Utilities 

Engineering.  

 

Graduates Attributes 

By the completion of the Infrastructures and Utilities Engineering program of study, and according to 

NARS 2018, the graduate will be capable 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.  
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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, Infrastructures and Utilities 

Engineering graduates should be able to:   

11. Design all types of roads, airport systems, transportation planning, railway engineering, and 

tunneling systems for different purposes. 

12. Define and preserve properties (lands, real estate) of individuals, communities, and 

institutions, through different surveying and GIS tools. 

13. Design all types of projects that are necessary for environmental engineering 

Program Learning Outcomes  

In addition to the competencies for all Engineering Programs (A-Level), the Infrastructures and 

Utilities Engineering Program graduate must be able to (B and C-Level): 

Level Program Learning Outcomes according to NARS 2018 

A 

PLO1: Identity, 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 team 

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. 

B 

PLO11: Select appropriate and sustainable technologies for construction of 

buildings, infrastructures, and water structures; using either numerical 

techniques or physical measurements and/or testing by applying a full 

range of civil engineering concepts and techniques of: Structural Analysis 

and Mechanics, Properties and Strength of Materials, Surveying, Soil 

Mechanics and Fluid Mechanics. 
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PLO12: Achieve an optimum design of Reinforced Concrete and Steel Structures, 

Foundations and Earth Retaining Structures, Transportation and Traffic, 

Roadways and Airports, Railways, Sanitary Works, Irrigation, Water 

Resources and Harbours; or any other emerging field relevant to the 

discipline.  

PLO13: Plan and manage construction processes; address construction defects, 

instability and quality issues; and maintain safety measures in construction 

and materials. 

PLO14: Deal with biddings, contracts and financial issues including project 

insurance and guarantees; and assess environmental impacts of civil 

engineering projects. 

C PLO15: Identify principles in the fields of hydrographic and underground survey, 

geodesy, photogrammetry, remote sensing, roads, railways and airport 

systems, water and wastewater systems, and their codes of practice and 

standards. 

PLO16: Plan and design the highways, railways, airports, traffic and pavement 

management systems, water and wastewater networks, and treatment 

facilities and produce civil drawings. 

PLO17: Consider the environmental issues in transportation planning and traffic 

engineering, water and wastewater systems, and solid waste management, 

conduct field, and laboratory measurements, and assess the environmental 

impact of public works engineering projects. 

PLO18: Confirm the additional abilities to Use a wide range of analytical tools, 

techniques, equipment, and software packages in the field of, 

hydrographic and underground survey, photogrammetry, Geographic 

Information systems, and remote sensing. 
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Faculty Mission vs. Program Mission Matrix 

Faculty Mission 

Program Mission 

The mission of the Infrastructures and Utilities Engineering program is to prepare well-

educated and innovative graduates with knowledge and skills that meet the needs of the 

labor market and society, use modern technologies, and support lifelong learning. 

the Infrastructures and Utilities 

Engineering program is to prepare 

well-educated and innovative 

graduates with knowledge and skills 

To meet the needs 

of the labor market 

and society's needs 

Capable of using modern 

technology and have a deep 

concern for lifelong 

learning. 

Benha Faculty of Engineering 

- Benha University is 

committed to graduate well-

prepared engineers equipped 

with the knowledge and skills 

necessary to compete for the 

in the labor market, capable 

of using and developing 

modern technology, and 

providing research in 

engineering fields to serve 

society and the community. 

Benha Faculty of Engineering - 

Benha University is committed 

to graduate well-prepared 

engineers equipped with the 

knowledge and skills necessary 

to compete in the labor market 

√   

Providing research in 

engineering fields to serve 

society and the community 

 √  

Capable of using and 

developing modern technology  
  √ 
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Program Mission vs. Program Objectives Matrix 

Program Mission 
Program Objectives 

PO1 PO2 PO3 PO4 PO5 PO6 

The mission of the Infrastructures 

and Utilities Engineering program is 

to prepare well-educated and 

innovative graduates with knowledge 

and skills that meet the needs of the 

labor market and society, use modern 

technologies, and support lifelong 

learning 

The Infrastructures and Utilities Engineering 

program is to prepare well-educated and 

innovative graduates with knowledge and 

skills 

√    √  

To meet the requirements of the labor 

market, society's needs 
 √ √ √   

Capable of using modern technology, and 

deep concern in lifelong learning. 
   √ √ √ 

 

Program Objectives vs. Program Competencies Matrix 

 

 

Program 

Objectives 

Program Competencies   

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 B1 B2 B3 B4 C1 C2 C3 C4 

PO1 √ √       √  √ √ √      

PO2    √                

PO3        √ √ √          

PO4      √ √  √     √      

PO5     √        √ √ √ √ √ √ √ 

PO6        √       √ √ √ √ 
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Program Objectives vs. Graduate Attributes Matrix 

Program 

Objectives 

Graduate Attributes 

GA1 GA2 GA3 GA4 GA5 GA6 GA7 GA8 GA9 GA10 GA11 GA12 GA13 

PO1 √ √     √       

PO2   √  √ √  √      

PO3    √      √    

PO4      √   √     

PO5           √ √ √ 

PO6           √ √ √ 
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Career Prospects 

Graduate engineers of this program can work on various infrastructure projects (Environmental 

Engineering, Road, Railway Tunnel work, Underground Survey, GNSS, and Hydrographic Survey). 

Program graduates: 

Design Engineer: Develop the basics and details of many infrastructures projects 

Site Engineer: Applies and coordinates the various infrastructure processes on the site. 

Survey Engineer: Infrastructure projects survey works. 

Project manager: oversees all aspects of a project, coordinates subcontractors, and provides primary 

contact to the client as well as to the company's leaders. 

Graduates of this program can work with: 

Government authorities 

Municipalities 

Urban infrastructure organizations 

Civil engineering contractors and project managers 

Water and sanitation utility companies 

Transport authorities and operating companies 

Environmental engineering and Water regulatory authority organizations 

Requirements of Program Courses 
 In order to get a Bachelor of Science Degree in this program, and to satisfy the Program 

competences, the following set of courses needs to be completed. 

Program Requirements 

Requirement Cr. 

Hrs. 

Ct. Hr. 

Lect. Lab. Tut. Sum 

Benha University Requirements 14 14 0 0 14 

Benha Faculty of Engineering Requirements 32 19 14 16 49 

Program Requirements From Basic science  12 8 6 3 17 

Compulsory Courses  84 57 30 39 126 

Elective courses  18 12 2 10 24 

Total 160 110 52 68 230 

University Requirements of Infrastructures and Utilities Engineering Program 

Lists of Humanities Courses of Infrastructures and Utilities Engineering Program 

Code Course 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. 

Lect. Lab. Tut. Sum 

UHS 101 Foreign Language ----- 2 2 0 0 2 

UHS 103 Societal Issues ----- 2 2 0 0 2 

UHS 102 
Information and Communication 

Technology 
----- 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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Lists of Electives Humanities of Infrastructures and Utilities Engineering Program 

Humanities Elective Code Course 

I Entrepreneurship Courses 
UHS 201 

Principles of Entrepreneurship and Project 

Management 

UHS 203 Human Resources Management 

II 
Personal and acquired skills 

courses 

UHS 301 Communication and Presentation Skills 

UHS 302 Leadership Skills 

III 
Scientific research and 

analysis courses 

UHS 801 Research Methodologies 

UHS 803 Thinking Skills 

 

Faculty Requirements of Infrastructures and Utilities Engineering Program 

Code Course 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. 

Lec. Lab. Tut Sum 

FRB 001 Analytical geometry & Linear 

Algebra 

----- 3 2 0 2 4 

FRB 003 Statics ----- 3 2 0 2 4 

FRB 005 Waves and Heat ----- 3 2 2 1 5 

FRB 007 Chemistry for Engineers ----- 4 3 2 1 6 

FRM 009 Engineering Graphics  ----- 2 0 0 4 4 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 

FRB 004 Dynamics FRB 003 3 2 0 2 4 

FRB 006 Electricity and Magnetism ----- 3 2 2 1 5 

FRM 008 
Production Systems 

Engineering 
----- 2 1 3 0 4 

FRM 010 Computer Aided Drafting FRM 009 2 1 2 0 3 

FRE 012 Computer Programming 
 

----- 2 0 2 2 4 

FRB 103 Environmental Pollution and 

Industrial Safety 

FRB 007 2 2 1 0 3 

FT 1 Field Training I  0 0 0 0 0 

FT 2 Field Training II  0 0 0 0 0 

Total 32 19 14 17 50 
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Basic Science Requirements of Infrastructures and Utilities Engineering Program 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. 

Lect. Lab. Tut. Sum 

FRB 001 Analytical geometry & Linear 

Algebra 

----- 3 2 0 2 4 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 

FRB 101 Engineering Differential 

Equations 

FRB 002 3 2 0 2 4 

FRB 201 Applied Engineering Probability 

and Mathematical Statistics 

----- 3 2 2 0 4 

FRB 104 Engineering Numerical Analysis FRB 101 3 2 2 0 4 

FRB 007 Chemistry for Engineers ----- 4 3 2 1 6 

FRB 102 Water Chemistry  FRB 007 3 2 2 0 4 

FRB 103 Environmental Pollution and 

Industrial Safety 

FRB 007 2 2 1 0 3 

FRB 005 Waves and Heat ----- 3 2 2 1 5 

FRB 006 Electricity and Magnetism ----- 3 2 2 1 5 

Total 30 21 13 9 43 

 

Program Requirements 

Lists of Compulsory Courses (96 Credit Hours) 

Code Course Title Pre-

requisites 
Cr. Hrs. Contact Hours 

Lec Lab Tut Sum 

FRB 101 
Engineering Differential 

Equations 
FRB 002 3 2 0 2 4 

FRB 102 Water Chemistry FRB 007 3 2 2 0 4 

FRB 201 
Applied Engineering Probability 

and Mathematical Statistics 
----- 3 2 2 0 4 

FRB 104  Engineering Numerical Analysis FRB 101 3 2 2 0 4 

UIC 101 Structural Analysis I FRB 003 3 2 0 2 4 

UIC 103 
Properties and Testing of Construction 

Materials  
FRB 003 2 2 1 0 3 

UIC 105 Surveying 1 FRB 002 3 2 2 1 5 

UIC 107 CAD for Civil Engineers FRM 010 2 1 3 0 4 

UIC 109 Fluid Mechanics  FRB 005 2 2 1 0 3 

UIC 102 Structural Analysis II   UIC 101 3 2 0 2 4 

UIC 104 
Construction Materials and 

Concrete Technology 

FRB 

007+UIC 

103 

3 2 2 1 5 

UIC 106 Surveying 2 UIC 105 3 2 0 2 4 

UIC 108 Engineering Geology ----- 2 2 0 1 3 

UIC 110 Hydraulics  UIC 109 2 2 1 0 3 

UIC 201 Transportation Planning UIC 106 2 2 0 1 3 

UIC 203 Design of R.C. Structures-1 
UIC 102 

+UIC 104 
3 2 0 2 4 

UIC 205 Environmental Engineering FRB 102 2 2 0 1 3 

UIC 207 Hydrographic Surveying  UIC 106 3 2 0 2 4 

UIC 209 Soil Mechanics UIC 103 3 2 2 1 5 

UIC 202 Traffic Engineering FRB 201 3 2 1 2 5 

UIC 204 Design of R.C. Structures-2 UIC 203 3 2 0 2 4 

UIC 206 Water Supply Engineering UIC110+ 

UIC 205 
3 2 2 1 5 

UIC 208 Under-Ground Utility Surveying UIC 106 3 2 0 2 4 
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UIC 210 
Geotechnical Engineering & 

Foundations 
UIC 209 3 2 2 1 5 

UIC 301 Computer Applications  FRE 012 2 1 3 0 4 

UIC 303 Highway Engineering I UIC 201 3 2 2 1 5 

UIC 305 Design of Metallic Structures-1 UIC 102 3 2 0 2 4 

UIC 307 Wastewater Engineering UIC 205 3 2 0 2 4 

UIC 309 
Design of Foundations and Earth 

Retaining Structures 
UIC 210 3 2 0 2 4 

UIC 302 Highway Engineering II UIC 303 3 2 0 2 4 

UIC 304 Water Distribution &Sewer System 

design 

UIC 

206+UIC 
307 

3 2 0 2 4 

UIC 306 Ground Water Hydrology UIC 110 3 2 0 2 4 

UIC 308 Senior Design Project I * 2 0 4 0 4 

UIC 401 
Infrastructure Management 

&Financing 
----- 3 2 0 2 4 

UIC 403 Senior Design Project II UIC 308 3 1 4 0 5 

   84 57 30 39 126 

*The student can register the Senior design Project course after passing 70% of the program cr. hrs, 

i.e., 112 Cr. Hr 

Lists of Elective Courses (18 Credit Hours) 

 

CODE Course Name 
Pre-

requisites 
Cr. Hrs. 

Ct. Hr. 

Lect. Lab. Tut. Sum 

Elective I 

UIC 311 Dynamic of Structures UIC102 3 2 0 2 4 

UIC 313 
Tunnels and Underground 

Structure 
UIC 210 3 2 0 2 4 

UIC 315 
Special Topics in Structural 

Analysis 
UIC 102 3 2 0 2 4 

Elective II 

UIC 310 Photogrammetry by Drones UIC 106 3 2 0 2 4 

UIC 312 Remote Sensing  UIC 106 3 2 0 2 4 

UIC 314 
GIS Applications in Civil 

infrastructure Projects 
UIC 106 3 2 0 2 4 

Elective III 

UIC 316 
Environmental Impact 

Assessment 
UIC 205 3 2 0 2 4 

UIC 318 
Sustainable Transportation and 

Highways Engineering 
UIC 202 3 2 0 2 4 

UIC 320 
Sustainable Environmental 

Engineering 
UIC 205 3 2 0 2 4 

Elective IV 

UIC 405 
Pavement Evaluation and 

Management 
UIC 303 3 2 0 2 4 

UIC 407 Airports Engineering UIC 303 3 2 0 2 4 

UIC 409 Railways Engineering UIC 201 3 2 0 2 4 

Elective V 

UIC 411 
Cost Engineering & 

Quantity Surveying 
----------- 3 2 0 2 4 

UIC 413 
Project Planning, Scheduling, and 

Control 
----------- 3 2 0 2 4 
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UIC 415 

Construction Project 

Specifications, Bids, and 

Contracts 

----------- 3 2 0 2 4 

Elective VI 

UIC 417 
Computer Applications in 

Sanitary Engineering  
UIC 304 3 2 2 0 4 

UIC 419 
Computer Applications in 

Transportation Systems 
UIC 303 3 2 2 0 4 

UIC 421 
Programing Applications in 

Survey. 
UIC 106 3 2 2 0 4 

Total 18 12 2 10 24 
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Proposed Study Plan 

Level 0-1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment  

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 001 Analytical geometry & Linear 

Algebra 

----- 3 2 0 2 4 
2 hr 

30 20 -- 10 
40 100 

FRB 003 Statics ----- 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

FRB 005 Waves and Heat ----- 3 2 2 1 5 2 hr 30 -- 20 10 40 100 

FRB 007 Chemistry for Engineers ----- 4 3 2 1 6 2 hr 30 -- 20 10 40 100 

FRM 009 Engineering Graphics  ----- 2 0 0 4 4 2 hr 30 20 -- 10 40 100 

UHS 101 Foreign Language ----- 2 2 0 0 2 2 hr 30 20 -- 10 40 100 

UHS 102 
Information and 

Communication Technology 
----- 2 2 0 0 2 2 hr 30 20 

-- 
10 40 100 

Sum 19 13 4 10 27   700 

 

Level 0-2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment  

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 
2 hr 

30 20 -- 10 
40 100 

FRB 004 Dynamics FRB 003 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

FRB 006 Electricity and Magnetism ----- 3 2 2 1 5 2 hr 30 -- 20 10 40 100 

FRM 008 
Production Systems 

Engineering 
----- 2 1 3 0 4 2 hr 30 -- 

20 
10 40 100 

FRM 010 Computer Aided Drafting FRM 009 2 1 2 0 3 2 hr 30 20 40 10 -- 100 

UHS 103 Societal Issues ----- 2 2 0 0 2 2 hr 30 20 -- 10 40 100 

FRE 012 Computer Programming 
 

----- 2 0 2 2 4 2 hr 30 20 
40 

10 -- 100 

Sum 17 10 9 7 26   700 
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Level 1-1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment  

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 101 Engineering Differential 

Equations 

FRB 002 3 2 0 2 4 
2 hr 

30 20 -- 10 
40 100 

UIC 101 Structural Analysis I FRB 003 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 103 
Properties and Testing of 

Construction Materials  
FRB 003 2 2 1 0 3 2 hr 30 -- 

20 
10 40 100 

FRB 103 Environmental Pollution and 

Industrial Safety 

FRB 007 2 2 1 0 3 
2 hr 30 -- 

20 
10 40 100 

UIC 105 Surveying 1 FRB 002 3 2 2 1 5 2 hr 30 -- 20 10 40 100 

UIC 107 CAD for Civil Engineers FRM 010 2 1 3 0 4 2 hr 30 20 40 10 -- 100 

UIC 109 Fluid Mechanics  FRB 005 2 2 1 0 3 2 hr 30 -- 20 10 40 100 

Sum 17 13 8 5 26   700 

 

 

Level 1-2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment  

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 102 Water Chemistry  FRB 007 3 2 2 0 4 2 hr 30 -- 20 10 40 100 

UIC 102 Structural Analysis II   UIC 101 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 104 
Construction Materials and 

Concrete Technology 

FRB 

007+UIC 103 
 

3 2 2 1 5 2 hr 30 -- 
20 

10 40 100 

UIC 106 Surveying 2 UIC 105 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 108 Engineering Geology ----- 2 2 0 1 3 2 hr 30 20 -- 10 40 100 

UIC 110 Hydraulics  UIC 109 2 2 1 0 3 2 hr 30 -- 20 10 40 100 

Sum 16 12 5 6 23   600 
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Field Training I 

CODE Course Name Pre-requisites 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 
Final sum 

FT 1 Field Training I 
Completion of 65 Cr. 

Hrs. 
0 0 0 0 0 Oral - - - 

Pass 

or 

Fail 

 

 

 

Level 2-1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment  

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 201 Applied Engineering 

Probability and Mathematical 

Statistics 

----- 3 2 2 0 4 

2 hr 

30 -- 20 10 

40 100 

UIC 201 Transportation Planning UIC 106 2 2 0 1 3 2 hr 30 20 -- 10 40 100 

UIC 203 Design of R.C. Structures-1 
UIC 102 

+UIC 104 
3 2 0 2 4 2 hr 30 20 

-- 
10 40 100 

UIC 205 Environmental Engineering FRB 102 2 2 0 1 3 2 hr 30 20 -- 10 40 100 

UIC 207 Hydrographic Surveying  UIC 106 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 209 Soil Mechanics UIC 103 3 2 2 1 5 2 hr 30 -- 20 10 40 100 

UHS 

XXX 
Humanities Elective I ----- 2 2 0 0 2 2 hr 30 20 

-- 
10 40 100 

Sum 18 14 4 7 25   700 
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Level 2-2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment  

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

FRB 104 Engineering Numerical 

Analysis 

FRB 101 3 2 2 0 4 
2 hr 

30 -- 20 10 
40 100 

UIC 202 Traffic Engineering FRB 201 3 2 1 2 5 2 hr 30 -- 20 10 40 100 

UIC 204 Design of R.C. Structures-2 UIC 203 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 206 Water Supply Engineering UIC 

110+UIC 

205 

3 2 2 1 5 
2 hr 30 -- 

20 
10 40 100 

UIC 208 Under-Ground Utility 

Surveying 

UIC 106 
3 2 0 2 4 2 hr 30 20 

-- 
10 40 100 

UIC 210 
Geotechnical Engineering & 

Foundations 
UIC 209 3 2 2 1 5 2 hr 30 -- 

20 
10 40 100 

Sum 18 12 7 8 27   600 

 

 

Field Training I 

CODE Course Name Pre-requisites 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 
Final sum 

FT 2 Field Training II 
Completion of 96 Cr. 

Hrs. 
0 0 0 0 0 Oral - - - 

Pass 

or 

Fail 
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Level 3-1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment  

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

UIC 301 Computer Applications  FRE 012 2 1 3 0 4 2 hr 30 20 40 10 -- 100 

UIC 303 Highway Engineering I UIC 201 3 2 2 1 5 2 hr 30 -- 20 10 40 100 

UIC 305 
Design of Metallic 

Structures-1 
UIC 102 3 2 0 2 4 2 hr 30 20 

-- 
10 40 100 

UIC 307 Wastewater Engineering UIC 205 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 3XX Elective I * 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 309 
Design of Foundations and 

Earth Retaining Structures 
UIC 210 3 2 0 2 4 2 hr 30 20 

-- 
10 40 100 

UHS 

XXX 
Humanities Elective II ----- 2 2 0 0 2 2 hr 30 20 

-- 
10 40 100 

Sum 19 13 5 9 27   700 

* According to the Course Name 

Level 3-2 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment  

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

UIC 3XX Elective II * 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 302 Highway Engineering II UIC 303 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 3XX Elective III * 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 304 
Water Distribution &Sewer 

System design 

UIC 

206+UIC 

307 
3 2 0 2 4 2 hr 30 20 

-- 
10 40 100 

UIC 306 Ground Water Hydrology UIC 110 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 308 Senior Design Project I ** 2 0 4 0 4 2 hr 30 20 -- 10 40 100 

UHS 104 Professional Ethics ----- 2 2 0 0 2 2 hr 30 20 -- 10 40 100 

Sum 19 12 4 10 26   700 

* According to the Course Name 
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** The student can register the senior design Project course after passing 70% of the program cr. hrs, i.e., 112 Cr. Hr. Pre-requisites according to the 

project area. 

 

Level 4-1 

CODE Course Name 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment  

Lect. Lab. Tut. Sum Mid 1 Mid 2 
PE/OE St. 

Act. 
Final sum 

UIC 401 
Infrastructure Management 

&Financing 
----- 3 2 0 2 4 2 hr 

30 20 -- 10 
40 100 

UIC 4XX Elective IV * 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 4XX Elective V * 3 2 0 2 4 2 hr 30 20 -- 10 40 100 

UIC 4XX Elective VI  * 3 2 2 0 4 2 hr 30 20 -- 10 40 100 

UIC 403 Senior Design Project II UIC 308 3 1 4 0 5 2 hr 30 20 -- 10 40 100 

UHS 

XXX 
Humanities Elective III ----- 2 2 0 0 2 2 hr 30 20 

-- 
10 40 100 

Sum 17 11 6 6 23   600 

 

* According to the Course Name 
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 Matching Infrastructures and Utilities Engineering Program Courses with ABET Requirements 

ABET Program Criteria for Civil and Similarly Named Engineering Programs 

Lead Society: American Society of Civil Engineers 

Construction Engineering and Management Program Courses Required to Cover ABET Criteria 

ABET Criteria CODE Course Name 
Credit 

Hours 

A minimum of 30 semester credit 

hours (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. 

FRB 001 Analytical geometry & Linear Algebra 3 

FRB 002 Integration & Multivariable functions 3 

FRB 101 Engineering Differential Equations 3 

At least one additional area of basic science; 

apply probability and statistics to address 

uncertainty 

FRB 104 Engineering Numerical Analysis 3 

FRB 201 
Applied Engineering Probability and 

Mathematical Statistics 
3 

Chemistry 

FRB 007 Chemistry for Engineers 4 

FRB 102 Water Chemistry  3 

FRB 103 Environmental Pollution and Industrial Safety 2 

Calculus-based physics 
FRB 005 Waves and Heat 3 

FRB 006 Electricity and Magnetism 3 

Total 30 

ABET Criteria CODE Course Name 
Credit 

Hours 

A minimum of 45 semester credit 

hours (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 solve problems in at least four 

technical areas appropriate to civil 

engineering. 

UIC 102 Structural Analysis II 3 

UIC 201 Transportation Planning 2 

UIC 208 Under-Ground Utility Surveying 3 

UIC 301 Computer Applications  2 

UIC 3XX Elective Courses  II 3 

Conduct experiments in at least two technical 

areas of civil engineering and analyze and 

interpret the resulting data. 

UIC 105 Surveying 1 3 

UIC 109 Fluid Mechanics  2 

UIC 202 Traffic Engineering 3 

UIC 206 Water Supply Engineering 3 

Design a system, component, or process in at 

least two civil engineering contexts; 

UIC 3XX Elective Courses  I 3 

UIC 303 Highway Engineering I 3 

UIC 304 Water Distribution &Sewer System design 3 
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UIC 309 
Design of Foundations and Earth Retaining 

Structures 
3 

Include principles of sustainability in design UIC 3XX Elective Courses  III 3 

Explain basic concepts in project 

management, business, public policy, and 

leadership 

. 

UHS 102 Information and Communication Technology 2 

UHS XXX Humanities Elective I 2 

UHS XXX Humanities Elective II 2 

UIC 401 Infrastructure Management &Financing 3 

UIC 4XX Elective Courses  V 3 

Analyze issues in professional ethics and 

explain the importance of professional 

licensure. 

UHS 104 Professional Ethics 2 

Total 53 
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Courses Plan and Matrix 
Infrastructures and Utilities Engineering Program Map 
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Elective Courses 
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Infrastructures and Utilities Engineering Program Flowchart 
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Elective Courses 
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Program Learning Outcomes to Courses Matrix 

Code Title 

P
L

O
1

 

P
L

O
2

 

P
L

O
3

 

P
L

O
4

 

P
L

O
5

 

P
L

O
6

 

P
L

O
7

 

P
L

O
8

 

P
L

O
9

 

P
L

O
1

0
 

P
L

O
1

1
 

P
L

O
1

2
 

P
L

O
1

3
 

P
L

O
1

4
 

P
L

O
1

5
 

P
L

O
1

6
 

P
L

O
1

7
 

P
L

O
1

8
 

Main Humanities Courses 

UHS  101  Foreign Language           *  *                 

UHS  102 
Information and Communication 

Technology 
      *      *                 

UHS 103 Societal issues          *   *                 

UHS  104 Professional Ethics       * *                      

UHS XXX Humanities Elective I   * *               

UHS XXX Humanities Elective II        * *          

UHS XXX Humanities Elective III     *     *         

FRB 001 Analytical geometry & Linear Algebra *  *                

FRB 002 Integration & Multivariable functions *  *                

FRB 101 Engineering Differential Equations * *                 

FRB 104 Engineering Numerical Analysis * *                 

FRB 201 Applied Engineering Probability and 

Mathematical Statistics 
* *       

      
 

   

FRB 007 Chemistry for Engineers * *                 

FRB 102 Water Chemistry  * *  *               

FRB 103 Environmental Pollution and Industrial 

Safety 
*  * *   

   
 

    
 

   

FRB 005 Waves and Heat * *                 

FRB 006 Electricity and Magnetism * *                 

FRM 009 Engineering Graphics            *   *           

FRM 008 Production Systems Engineering       *   *               

FRM 010 Computer Aided Drafting        *      *           

FRE 012 Computer Programming  *   *                     

FRB 003 Statics * *                 

FRB 004 Dynamics * *                 

UIC 103 
Properties and Testing of Construction 

Materials 
  *         *        

UIC 104 
Construction Materials and Concrete 

Technology 
  *         *        

UIC 108 Engineering Geology      *      *        
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UIC 209 Soil Mechanics   *   *      *        

UIC 210 Geotechnical Engineering and Foundations   * *        * *       

UIC 101 Structural Analysis I *          *        

UIC 102 Structural Analysis II *          *        

UIC 203 Design of R.C. Structures-1    * *        *       

UIC 204 Design of R.C. Structures-2    * *        *       

UIC 305 Design of Metallic Structures-1    * *        *       

UIC 309 
Design of Foundations and Earth Retaining 

Structures 
   *         *       

UIC 105 Surveying 1   *   *  *    *   *     

UIC 106 Surveying 2      *      *        

UIC 207 Hydrographic Surveying      *          *   * 

UIC 208 Under-Ground Utility Surveying     *          *   * 

UIC 201 Transportation Planning *    *       * * *     

UIC 202 Traffic Engineering     *       * *      

UIC 302 Highway Engineering II    *   *          *   

UIC 303 Highway Engineering I   *  *           * *  

UIC 109 Fluid Mechanics * *         *        

UIC 110 Hydraulics     *  *      *        

UIC 306 Ground Water Hydrology    *       *        

UIC 205 Environmental Engineering     *          *     

UIC 206 Water Supply Engineering   *          *       

UIC 304 Water Distribution &Sewer System design    *            * *   

UIC 307 Wastewater Engineering    *           *  *  

UIC 107 CAD for Construction Engineers    *        *       

UIC 301 Computer Applications   *              *  * 

UIC 401 Infrastructure Management &Financing    *  *  *     * *     

UIC 308 Senior Design Project I   * *  * * * * *   * * * * * * 

UIC 403 Senior Design Project II   * *  * * * * *   * * * * * * 

UIC 3XX Program Elective Courses  I   *      *   *       

UIC 3XX Program Elective Courses II     *  *  *      *   * 

UIC 3XX Program Elective Courses III    *  *           *  

UIC 4XX Program Elective Courses IV   *      *      * *   

UIC 4XX Program Elective Courses V      *       * *     

UIC 4XX Program Elective Courses VI     * * *  * *      * * * 

FT 1 Field Training I       *   *         

FT 2 Field Training II       *   *         



   
 
_________________________________________________________________________________ 

179 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

Infrastructures and Utilities Engineering Program Courses  

Courses Coding System 
The course coding system is composed of three letters 3 letters that denote the department that offers the course, 

followed by 3 digits, where:  

 the first digit from the left represents the course level (from 1 to 5),  

 the middle and right digits represent the course sequence.  

The coding system is demonstrated in the following table: 

 

UHS XXX University Requirement Compulsory and Elective Courses 

FRB XXX Courses offered by Basic Engineering Science Department 

FRM XXX Faculty requirement course offered by Electrical Engineering Department 

FRE XXX Course offered by Electrical Engineering Department 

UIC XXX Course offered by Civil Engineering Department 

 

 

Program Requirements 

Compulsory Courses  

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

FRB 

101 

Engineering 

Differential 

Equations 

FRB 

002 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

 Basic Concepts of Ordinary and Partial differential equations (ODEs & PDEs): Oder, 

Degree, Linearity, Formation, Geometric and physical applications (Newtons law of 

cooling, electric circuits), Types of solutions, Existence and uniqueness of solutions.   

ODEs: Solution of first order ODEs (Separable, Homogeneous, Exact, Integrating factor, 

Linear and Bernoulli equations). Orthogonal trajectories. Solution of nth order ODEs 

(homogeneous and non-homogeneous). System of first order linear differential equations. 

Laplace transforms and inverse Laplace transforms with applications. Fourier series with 

applications. Gamma and Beta functions 

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 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

FRB 

102 

Water 

Chemistry   

FRB 

007 
3 2 2 0 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 This course aims to provide an introduction of equilibrium chemistry principles in aquatic 

systems. This course is designed for engineering students who are often required to understand 

the composition of solutions and direction of changes during treatment or in environmental 

systems. By completion of the course, the student will be able to interpret and communicate 

results related to water quality. Therefore, the course syllabus includes the following topics: 

equilibrium principles of acids-bases, dissolution-precipitation, titration, gas-liquid equilibrium, 

oxidation-reduction, complexation and water quality analysis and quality control. 

R
ef

er
e

n
ce

s  Sawyer, McCarty & Parkin, Chemistry for Environmental Engineering, McGraw Hill, 2003 

 Stumm & Morgan, aquatic Chemistry. Third edition, John Wiley&Sons. 1995 

L
ab

o
ra

to
ry

  Acid – base titration 

 Total hardness, 

 Total alkali,  

 Conductivity,  

 Total dissolved solids 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

FRB 

201 

Applied 

Engineering 

Probability and 

Mathematical 

Statistics 

---- 3 2 2 0 4  30 20 10 40 

C
o

u
rs

e 
C

o
n
te

n
ts

 

Probability:  Basic Theorems of Probability. Conditional Probability. Independent Events. 

Discrete and Continuous Random Variables. Mean and Variance of Distributions.  Discrete 

Distributions (Binomial, Poisson and Hypergeometric Distribution). Continuous Distributions 

(Normal and Exponential Distribution).  Distributions of Several Random Variables (Discrete and 

Continuous Two-Dimensional Distributions).  

Mathematical Statistics:  Random Sampling.  Sample mean and variance. Point Estimation of 

Parameters. Confidence Intervals.  Simple and multiple Linear Regression and Correlation. 

Testing of Hypotheses. Markov chains. Quality Control. Engineering Applications. 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. 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=David+Levine&text=David+Levine&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Patricia+Ramsey&text=Patricia+Ramsey&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Robert+Smidt&text=Robert+Smidt&sort=relevancerank&search-alias=books
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Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

FRB 

104 

Engineering 

Numerical 

Analysis 

FRB 

101 
3 2 2 0 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 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 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

101 

Structure 

Analysis I 

FRB 

003 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n
te

n
ts

 

Loads and reactions – Stability of structures (external and internal) – Straining actions in 

Statically determinate structures- Normal stresses – Shear stresses (pure shear, torsional) – 

Combined stresses.  

R
ef

er
en

ce
s 

 Structural Analysis by Russell C. Hibbeler, Pearson, 9th Edition, 2014, ISBN-13:978-0-13-

394284-2. 

 "Solved Examples in Determinate Structures", Dar-Elmaarefa, Egypt, Dr. Ahmed Youssef 

Kamal El-Deen, ISBN 21638/2016 

 George, N. Frantziskonis. “Essentials of the Mechanics of Materials, Second Edition”.  

USA: Destech Publications, Inc. 2013. ISBN 13: 9781605950983 

 Pytel, A. and Kiusalaas, J. “Mechanics of Materials Second Edition”.  Cengage 

Learning2012. ISBN-13: 978-0-495-66775-9 

 

 

 

 

 

 

https://www.amazon.com/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Nita+H.+Shah&text=Nita+H.+Shah&sort=relevancerank&search-alias=digital-text
http://nm.mathforcollege.com/mws/civ/06reg/mws_civ_reg_phy_problem.pdf
https://nm.mathforcollege.com/mws/mec/05inp/mws_mec_inp_phy_problem.pdf
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Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 102 
Structure 

Analysis II 

UIC 

101 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Buckling of Column, Elastic deflection of determinate structures (double Integration method and 

virtual work method). Influence line for determinate beam. Analysis of statically indeterminate 

structures: Force approach (Consistent deformation method,….). Displacement approach (Slope 

deflection Method, Moment distribution method,…) 

R
ef

er
en

ce
s 

 Aslam Kassimali , “Structural Analysis” Stamford USA: Cengage Learning, 4
th

 Si Edition, 2011, 

ISBN-13: 978-0-495-29567-9 

 Aslam Kassimali, “Structural Analysis”, Stamford USA: Cengage Learning, 6
th

 Si Edition, 2019, 

ISBN-13  :  978-1337630948 

 Jack C. McCormac, “Structural Analysis Using Classical and Matrix Methods”, John Wiley & Sons, 

Inc, 4
th

 Edition, 2007, ISBN-13: 978-0470036082. 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect

. 
Lab. Tut. Sum Mid  PE/OE 

St. 

Act. 
Final 

UIC 

103 

Properties and 

Testing of 

Construction 

Materials 

FRB 

003 
2 2 1 0 3  30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 

Stress and strain - Types of tests - Testing machines - Strain gauge devices - Static tension test - 

Static compression test - Bending test - Shear test - Torsion test - Hardness test - Fatigue test - 

Impact test - Metals creep test. 

R
ef

er
en

ce
s 

 Mechanics of Materials, James M. Kere & Barry J. Goodno, CENGAGE Learning, ISBN-13: 

978-1111577735 / ISBN-10: 1111577730. 

 Strength of Materials, S. S. Bhavikatti,Vikas, Vicas, ISBN-13: 978-9325971578,  ISBN-10: 

9325971577. 

 A Textbook of Strength of Materials, Dr R.K. Bansal, LAXMI PUBLICATIONS (P) LTD, 

ISBN-10:  9788131808146 / ISBN-13:  978-8131808146. 

  ٕا.ك. ػجل اٌُو٣ْ ػطب -أُٞاك اُٜ٘ل٤ٍخ ٓوبٝٓزٜب ٝافزجبهٛب )اُغيء الأٍٝ ٝاُغيء اُضب٢ٗ(، ا.ك. اؽٔل اُؼو٣ب 

  ٗٞك. اثوا٤ْٛ ػ٠ِ كه٣ِٝ.  -ٓوبٝٓخ ٝافزجبه أُٞاك، ك. ػجل اُٞٛبة محمد ػ 

 .أُٞإلبد اُو٤ب٤ٍخ أُٖو٣خ 

L
ab

o
ra

to
ry

  Static tension test. 

 Static compression test. 

 Bending test. 

 Hardness test. 

 Impact test. 

 

https://www.wiley.com/en-sg/search?pq=%7Crelevance%7Cauthor%3AJack+C.+McCormac
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Code 
Course 

Name 
Pre-req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  
PE/O

E 
St. Act. Final 

UIC 

104 

Construction 

Materials 

and Concrete 

Technology 

FRB 

007+UI

C 103 

 

3 2 2 1 5  30 20 10 40 

C
o
u
rs

e 
C

o
n

te
n

ts
 

Types and properties of construction materials. Aggregate types, sources and quality, cements. 

Introduction to fiber reinforced polymers. Steel in construction, insulation materials and coatings. 

Concrete mix design, admixtures. Asphalt cement, asphalt concrete mix design. Concrete 

manufacture. Properties of fresh concrete. Properties of hardened concrete. Durability of 

concrete. Non-destructive testing. Special concretes. 

R
ef

er
en

ce
s 

  203 –ٌُِٞك أُٖو١ ُز٤ْٖٔ ٝر٘ل٤ن أُْ٘آد اُقوٍب٤ٗخ. 

 .)أُِؾن اُضبُش ٌُِٞك أُٖو١ ُز٤ْٖٔ ٝر٘ل٤ن أُْ٘آد اُقوٍب٤ٗخ )ك٤َُ الافزجبهاد أُؼ٤ِٔخ ُٔٞاك اُقوٍبٗخ 

 Building Materials, S. K. Duggal, Routledge, ISBN-10:  8122433790 / ISBN-13: 978-

8122433791. 

 Concrete Technology, AM Neville, JJ Brooks, Longman, ISBN-10: 0273732196, ISBN-13: 

978-0273732198. 

 Properties of Concrete and Structures, P.K. Mehta, Prentice Hall, ISBN-10:  0131671154, 

ISBN-13: 978-0131671157 

 Materials of construction, R.C. Smith, McGraw-Hill, ISBN-

10 :  0070584761, ISBN-13 :  978-0070584761. 

 

   

  

L
ab

o
ra

to
ry

 

 Specific surface area of cement, Setting time of cement, compressive strength of cement. 

 Sieve analysis of coarse and fine aggregate, bulk density of aggregate – specific weight of 

aggregate. 

 Coarse aggregate crushing value, Los Angles abrasion value of coarse aggregate. 

 Compression test.  

 Compacting factor test, Slump test. 

 Compressive strength test - Splitting tensile strength test – Modulus of rupture test.  

 Rebound hammer test - Ultrasonic Pulse velocity test. 
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Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect

. 
Lab. Tut. Sum Mid  

PE/O

E 
St. Act. Final 

UIC 

105 
Surveying 1 

FRB 

002 
3 2 2 1 5  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Principles of plane surveying; distances measurements (Optical, Electronic), angle and 

direction measurements; traverse computations; Coordinate systems for engineering works, 

setting out horizontal and vertical curves; earthwork computation; setting out engineering 

structures and construction projects, Levelling (theory, methods, and equipment) 

R
ef

er
en

ce
s 

 Elementary Surveying - An Introduction to Geomatics -Thirteenth Edition-2012-

CHARLES D. GHILANI-ISBN-13: 978-0-13-255434-3- ISBN-10: 0-13-255434-8 

 Surveying for Civil and Mine Engineers Theory, Workshops, and Practicals-John Walker 

Joseph L. Awange- 2018-ISBN 978-3-319-53128-1- ISBN 978-3-319-53129-8 (eBook) 

 Surveying Engineering & Instruments- Valeria Shank- First Edition-2012- ISBN 978-81-

323-4403-2 

L
ab

o
ra

to
ry

 

 Distance measurements  

 Theodolite parts and calibration 

 Survey levelling instruments and height determination 

 Total station parts & software 

 Coordinates by Total Station 

 Lay out and setting out by Total Station 

 

 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Le

ct. 
Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

106 
Surveying 

2 

UIC 

105 3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Introduction to geodesy; Coordinate systems, Map projections, GNSS system concepts and 

characteristics, signal structure, receivers and antennae; GNSS measurements, GNSS time, error 

sources and measurement accuracy; position determination techniques – Errors Reduction 

Techniques, single point and differential positioning, static and kinematic GNSS, post-

processing and Real-time processing, DGNSS concepts. 

R
ef

er
en

ce
s 

 PRECISION SURVEYING The Principles and Geomatics Practice-JOHN OLUSEGUN 

OGUNDARE-2015-ISBN 978-1-119-10251-9 

 Geodesy- Introduction to Geodetic Datum and Geodetic Systems-Zhiping Lu - Yunying Qu 

- Shubo Qiao-2014-ISBN 978-3-642-41244-8- ISBN 978-3-642-41245-5 (eBook) 

 ENGINEERING SATELLITE-BASED NAVIGATION AND TIMING-Global Navigation 

Satellite Systems, Signals, and Receivers-John W. Betz-2016-ISBN: 978-1-118-61597-3 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

108 

Engineering 

Geology --- 2 2 0 1 3  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Earth composition. Major types of rocks and deposits. Soil and rock cycle. Minerals identification and 

classification. Clay minerals. Principles of structural geology: joints, faults, folds and landforms. 

Subsurface exploration: techniques and tests. Influence of geological origin on composition and 

structure of soils. Substance and mass properties of rock: compressibility, shear strength and 

permeability. Weathering and engineering aspects of transported soils: alluvial, colluvial, glacial, 

coastal, aeolian, lacustrine and residual soils. Soil description and engineering classification. 

R
ef

er
en

ce
s  Basic Environmental and Engineering Geology by Bell, F.G., SPON, ISBN: 978-0-8155- 

1761-0, 978-0-8155-1340-7, 1-904445-02-0, 978-1-904445-02-9, 978-1-4200-4470-6 

 

 

 

 

 

 

 

 

 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. PE/OE 

UIC 

107 

CAD for 

Civil 

Engineers 

FRM 

010 
2 1 3 0 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Application of AutoCAD Program in drawing different types of civil structures (Irrigation 

structures – Reinforced concrete structures – Steel structures- urban transportation systems). 

R
ef

er
en

ce
s 

 A Textbook of Engineering Drawing: Along with an Introduction to AutoCAD, International 

Publishing House, 2015. ISBN 9789384588687 

L
ab

o
ra

to
ry

  Irrigation structures drawing. 

 Reinforced concrete structures drawing. 

 Steel structures drawing. 

 Transportation systems drawing. 
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Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

UIC 

109 

Fluid 

Mechanics  

FRB 

005 
2 2 1 0 3  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 Dimensions and Units - Fluid Properties - Fluid Statics (Pressure distribution - Pressure 

measurements - Forces on submerged surfaces) - Buoyancy and Floatation - Fluids in 

Relative Equilibrium - Fluid Kinematics (Description of Fluids motion - Continuity Equation 

- Velocity and Acceleration) - Fluid Dynamics (Energy Equation - Applications of Bernoulli's 

Equation) - Impulse-Momentum Equation - Application of the Momentum Equation - Flow in 

Pipes – Pipes Systems. 

R
ef

er
en

ce
s  A Brief Introduction to Fluid Mechanics, sixth Edition by Donald F. Young, Bruce R. 

Munson, Theodore H. Okiishi, Wade W. Huebsch, Wiley 2010, ISBN: 0470596791, 

9780470596791 

 E. Shashi Menon, "Liquid Pipeline Hydraulics", Marcel Dekker, 2004. 

L
ab

o
ra

to
ry

  Determine Densities, Specific Gravities, Weights and Viscosity. 

 Bernoulli’s Theorem Demonstration.  

 Flow through sharp edged Orifice. 

 Flow over Rectangular and Triangular Weirs. 

 Friction in a smooth bore pipe, Minor loss Experiment.  

 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

UIC 

110 

Hydraulics  

 

UIC 

109 
2 2 1 0 3  30 20 10 40 

C
o

u
rs

e 
C

o
n
te

n
ts

 

Basic Principles (open channel flow) - Uniform Flow (Basic equations for steady uniform 

flow - Velocity and shear stress distributions in open channels) – Non-Uniform Flow 

(Specific energy - Hydraulics of channel bed transition) - Hydraulic Jumps - Gradually Varied 

Flow - Open Channel Design (Rigid boundary and erodible channel) - Dimensional analysis 

and Similarity (Methods of dimensional analysis - Model analysis and similarity) – 

Hydraulics Machinery (Pumps and Turbines) 

R
ef

er
en

ce
s 

 Chadwick, A., Morfett, J. and Borthwick, M. (2021), Hydraulics in Civil and 

Environmental Engineering, 6th Edn., Published June 8, 2021, by CRC Press. ISBN 

9780367460891. 

 Strum, W. T., (2001). Open Channels Hydraulics, McGraw-Hill Higher Education, USA. 

 Wynn P. (2014), Hydraulics for Civil Engineers by, ICE Publishing. First Edition. ISBN-

13: 978-0727758453. 

L
ab

o
ra

to
ry

 

 Open Channel Flow 

 Hydraulic Jump 

 Pump Characteristics  
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

201 

Transportation 

Planning 

UIC 

106 
2 2 0 1 3  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Introduction to transportation planning - Study area - Transportation planning surveys - Travel 

demand forecasting (Trip generation - Trip distribution - Modal split (Mode Choice) - Traffic 

assignment) - Transportation evaluation  

 

R
ef

er
en

ce
s 

 Traffic and Highway Engineering, Nicholas Garber and Lester Hoel, Fifth Enhanced SI Edition, 

CENGAG Learning, 2020, ISBN-13: 978-1-337-63104-4. 

  2016 –اٌُٞك أُٖوٟ ُِطوم . 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid PE/OE St. Act. Final 

UIC 

202 

Traffic 

Engineering 

FRB 

201 
3 2 1 2 5  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Introduction (Road user characteristics - Vehicle characteristics) - Traffic volume - Traffic speed - 

Traffic density - Travel time and delay studies - Traffic Flow characteristics - Parking studies - 

Traffic control devices - Intersection control - Traffic signals design. 

R
ef

er
en

ce
s 

 Traffic and Highway Engineering, Nicholas Garber and Lester Hoel, Fifth Enhanced SI Edition, 

CENGAG Learning, 2020, ISBN-13: 978-1-337-63104-4. 

  2016 –اٌُٞك أُٖوٟ ُِطوم . 

L
ab

o
ra

to
ry

 

 Traffic surveys (traffic volume count) 

 Speed & delay study 

 Parking study 

 Roadside and household interviews. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

203 

Design of 

R.C. 

Structures-1 

UIC 

102 

+UIC 

104 

3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Properties of concrete materials - Ultimate limit states design method - Design of sections under 

pure bending moment (Rectangular, L & T - sections) - Load distribution – Design of section under 

shear – Design simple and continuous beams - Design of one-way and two-ways solid slabs - 

Design of hollow block slabs - Design of panelled beams. 

R
ef

er
en

ce
s 

 Egyptian Code for Design & Construction of Reinforced Concrete Structures – ECOP 203-2018 

 Design of Concrete Structures, Arthur H Nilson, D.Darwin, Charles W.  Fifteenth Edition,2016. 

 Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume I, 

second edition, 2012.  

 Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume 2, 

Third edition, 2012. 

 Fundamentals of Reinforcement Concrete and Prestressed concrete, M.Hilal, 1987. 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 
Final 

UIC 

204 

Design of 

R.C. 

Structures-2 

UIC 

203 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 Design of flat slabs - Design of sections subjected to bending moment and axial force - Analysis 

and design of columns – Design of RC frames - Design of Sections under Torsion- Serviceability 

limit states (deflection - crack width). Design of water structures (Circular tank - rectangular tanks 

- Underground tanks - Elevated tanks - Wide tanks) 

R
ef

er
en

ce
s 

 Egyptian Code for Design & Construction of Reinforced Concrete Structures – ECOP 203-2018 

 Design of Concrete Structures, Arthur H Nilson, D.Darwin, Charles W.  Fifteenth Edition,2016. 

 Fundamentals of Reinforcement Concrete and Prestressed concrete, M.Hilal, 1987. 

 Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume 2, 

Third edition, 2012.  

 Design of reinforced concrete structures, Mashhour Ghoneim, Mahmoud Elmihilmy, Volume 3, 

First edition, 2011. 

https://www.biblio.com/design-of-concrete-structures-by-arthur-h-nilson/work/1495680
https://www.biblio.com/design-of-concrete-structures-by-arthur-h-nilson/work/1495680
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Code Course Name Pre-req. 

Cr. 

Hrs

. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  
PE/O

E 
St. Act. Final 

UIC 

206 

Water Supply 

Engineering 

UIC 

110+UI

C 205 

3 2 2 1 5 30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Introduction, Preliminary studies for water supply projects, sources of water, water quality and 

standards, design flow rates, water collection, Design of water treatment plants using conventional 

processes (Sedimentation - Coagulation and Flocculation - Filtration - Disinfection), water pumping 

and transportation works, water storage. 

R
ef

er
en

ce
s  Water and Wastewater Technology: Pearson New International Edition, ISBN-13: 9781292021041 

Lectures presentations 

 Water Engineering-Hydraulics, Distribution and Treatment,2015, ISBN 978-0-470-39098-6 

  ٙاٌُٞك أُٖوٟ -ّجٌبد ا٤ُٔب 

  اٌُٞك أُٖوٟ -ٓؾطبد ر٘و٤خ ٤ٓبٙ اُْوة 

L
ab

o
ra

to
ry

 

 Determine Turbidity, PH, Temperature, Total Dissolved Solids (TDS), Total Suspended Solids 

(TSS), Volatile Solids (VS), Chloride, Iron and Manganese, Arsenic, Fluorides and total bacteria 

account  

 

 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

205 

Environmental 

Engineering 

FRB 

102 
2 2 0 1 3  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Introduction to environmental engineering, pollution problems, types of pollution, degrees of 

Pollution, sources of pollution, surface water pollution, groundwater Pollution, rainwater Pollution, 

sea & ocean water pollution, air pollution. Soil pollution, pollution control, pollution prevention. 

Samples conditions, chemical pollutions measuring in water, microbiological & biological 

pollution measuring in water, field pollution monitoring . Water supply, wastewater systems,  air 

pollution. 

R
ef

er
en

ce
s 

 An Integrated Approach to Environmental Management by Dibyendu Sarkar (Editor), Rupali 

Datta (Editor), Avinandan Mukherjee (Editor), Robyn Hannigan (Editor), Wiley, 2015. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

207 

Hydrographic 

Surveying  

UIC 

106 
3 2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

introduction to natural phenomena and their effect on coasts and harbours - Planning factors which 

affect the design of harbours and their protection. Different kinds of hydrographic survey - 

Engineering projects that need the application of hydrographic surveying applications - Instruments 

used in hydrographic surveying, kinds and accuracies - Navigation tools used marine scanning - 

Topographic maps production of seabed - Different methods for volumes computations of sea bed for 

different hydrographic projects. 

R
ef

er
en

ce
s  Manual of Offshore Surveying for Geoscientists and Engineers, by R. P. Loweth, Springer 

Netherlands (1997), ISBN: 978-94-010-6461-3, 978-94-011-5826-8 

 Surveying for Civil and Mine Engineers, Theory, Workshops, and Practicals, John Walker • Joseph 

L. Awange, 2018, ISBN 978-3-319-53128-1 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

208 

Under-Ground 

Utility 

Surveying 

UIC 

106 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Basics of Surveying the Underground - Transferring Traversing and Levelling Measurements 

Transferring surface coordinates to underground workings Understanding limitations of transfer 

techniques - Traditional Methods to Map Utilities -Common Utility Types - Basic introduction to 

utility detection theory and methods –Electromagnetic pipe and cable locators Basic Ground 

Penetrating Radar (GPR) - Principles- Electro Magnetic VS GPR Comparison. 

R
ef

er
en

ce
s 

 Walker J, Awange JL (2018) Surveying for Civil and Mine Engineers. Springer Nature. 

 Awange J, Paláncz B Geospatial Algebraic Computations. 3rd edition. Springer-Verlag 

GmbH- ISBN 978-3-030-45803-4 

 Costello, Brad, UNDERGROUND CHECK SURVEY, ENG4111/4112 – Undergraduate 

dissertation, University of Southern Queensland, 2016. 

(https://eprints.usq.edu.au/31389/1/Costello_B_Gharineiat.pdf) 

 Erica Carrick utsi (2017) Ground Penetrating Radar Theory and practice – Elsevier - 

Paperback ISBN: 9780081022160 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

UIC 

209 
Soil Mechanics 

UIC 

103 
3 2 2 1 5  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Introduction to Geotechnical Engineering - Definitions and Relationships - Index Properties of 

Soil - Soil Classification Systems (Unified – British) - Permeability and Seepage of Soil (Darcy's 

Law - Capillarity in Soils - Flow Net Analysis) - Stress Distribution in Soil (Point load – Uniform 

Load (Newmark – Fadum - Approximation)) - Shear Strength of Soil (Direct Shear Box - 

Triaxial– Unconfined Compression) - Lateral Earth Pressure (Active and Passive) - Soil 

Compaction (Standard Proctor - Modified Proctor). 

R
ef

er
en

ce
s  El-Kasaby, E. A., Soil Mechanics, Dar Al-Kutub Al-Almia, Cairo, 5th Ed., (21371/2013), ISBN 

978 – 977 – 726 – 041 – 1, 2014. 

 Das, B. M, Soil Mechanics Laboratory Manual, Oxford University Press, 9th. Ed., ISBN 978 – 

019 – 020 – 966 – 7, 2016 . 

L
ab

o
ra

to
ry

 

 Specific Gravity Determination. 

 Atterberg Limits (Liquid Limit – Plastic Limit – Shrinkage Limit). 

 Grain Size Distribution - Coarse Grained Soils. (Sieve Analysis). 

 Grain Size Distribution - Fine Grained Soils (Hydrometer Analysis). 

 Determination of Natural Unit Weight of Soil (Sand Bottle Test - Core Cutter Test). 

 Constant Head Permeability Test. 

 Falling Head Permeability Test. 

 Direct Shear Box Test. 

 Tri-axial Shear Test. 

 Unconfined Shear Test. 

 Standard Proctor Test.    

 Modified Proctor Test.    
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

UIC 

210 

Geotechnical 

Engineering & 

Foundations 

UIC 

209 3 2 2 1 5  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Soil Consolidation and Settlement (Soil Consolidation Theory - Primary and Secondary  

Settlement - Oedometer Test) - Bearing  Capacity of Soil (Terzaghi Eq. - Mayerhof Eq. – 

Egyptian Code Eq.) - Shallow Foundations (Construction Considerations - Design Considerations) 

- Design of Isolated Footings (Square and Rectangular Footings – Footing with Moment) - Design 

of Strip Footings - Design of Combined Footings - Design of Strap Beam Footings - Design  of 

Rafts ( Conventional Method – Ribbed Raft). 

R
ef

er
en

ce
s 

 El-Kasaby, E. A., Soil Mechanics, Dar Al-Kutub Al-Almia, Cairo, 5th Ed., (21371/2013), ISBN 

978 – 977 – 726 – 041 – 1, 2014. 

 El-Kasaby, E. A., Engineering of Surface Foundations, Dar Al-Kutub Al-Almia, Cairo, 5th Ed., 

(19440/2015), ISBN 978 – 977 – 726 – 139 – 5, 2015. 

 Das, B. M, Principles of Foundation Engineering, Brooks - Cole, 9th. Ed., ISBN 978 – 133 – 

770 – 502 – 8, 2017. 

 Das, B. M, Soil Mechanics Laboratory Manual, Oxford University Press, 9th. Ed., ISBN 978 – 

019 – 020 – 966 – 7, 2016. 

L
ab

o
ra

to
ry

  One Dimensional Consolidation Test (Oedometer Test). 

 SPT: Standard Penetration Test. 

 CPT: Cone Penetration Test. 

 Plate Loading Test. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

UIC 

301 

Computer 

Applications  

FRE 

012 
2 1 3 0 4  30 20 10 40 

Course 

Contents 

Suitable computer programming language. Computer applications in Infrastructures engineering 

(numerical applications, and engineering applications). 

References 
 Computer Applications in Civil Engineering by Paul D. Spindel, Van Nostrand Reinhold 

Company. 

Laboratory 

 A suitable computer programming language. 

 Computer applications by Infrastructures software package. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

302 

Highway 

Engineering II 

UIC 

303 3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 Geometric design:  

At-grade intersection design - Interchange design - Capacity and level of service analysis on basic 

freeway and multilane highway segments - Capacity and level of service analysis of weaving, merge 

and diverge segments on freeways and multilane highways - Highway traffic safety. 

Structural design: 

Stresses in rigid pavement - Rigid pavement design - Asphalt concrete mix planet - Pavement layers 

construction - Pavement maintenance - Drainage. 

R
ef

er
en

ce
s 

 Traffic and Highway Engineering, Nicholas Garber and Lester Hoel, Fifth Enhanced SI 

Edition, CENGAG Learning, 2020, ISBN-13: 978-1-337-63104-4. 

 Traffic Engineering, Roger P. Roess - Elena S. Prassas and William R. McShane, Fifth 

Edition, Pearson, 2019, ISBN-13: 978-9353434854. 

 AASHTO, A Policy on Geometric Design of Highways and Streets “Green Book”, 7th 

Edition, ISBN-13: 978-1560516767. 

 Pavement Analysis and Design, Yang Huang, Second International Edition, Pearson, 2012, 

ISBN-13: 978-0-13-272610-8. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

UIC 

303 

Highway 

Engineering I 

UIC 

201 
3 2 2 1 5  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 Geometric design:  

Functional Classification of Roads & Cross Section Elements, sight distance, Vertical Alignment, 

Horizontal Alignment. 

Structural design:  

Pavement types and components - Subgrade soil classification - Subgrade soil strength- Soil 

compaction - Soil stabilization - Stresses in flexible pavement - Flexible pavement design - Testing 

and specifications of road aggregates - Testing and specifications of bituminous materials - Hot mix 

asphalt concrete characteristics and design. 

R
ef

er
en

ce
s 

 Traffic and Highway Engineering, Nicholas Garber and Lester Hoel, Fifth Enhanced SI 

Edition, CENGAG Learning, 2020, ISBN-13: 978-1-337-63104-4. 

 AASHTO, A Policy on Geometric Design of Highways and Streets “Green Book”, 7th 

Edition, 2018, ISBN-13: 978-1560516767. 

 Pavement Analysis and Design, Yang Huang, Second International Edition, Pearson, 2012, 

ISBN-13: 978-0-13-272610-8. 

 Hot Mix Asphalt Materials, Mixture Design and Construction, E. Ray and Prithvi S. Kandhal 

and Freddy L. Roberts and Y. Richard Kim and Dah-Yinn Lee and Thomas W. Kennedy 

Brown , Third Edition, National Asphalt Pavement Association Research and Education 

Foundation, 2009, ISBN-13  :  978-0914313021 

L
ab

o
ra

to
ry

  Tests of sub grade soil, 

 Tests of road aggregates 

 Tests of bituminous materials 

 Hot mix asphalt concrete design (Marshall Method) 

 

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Yang+Huang&text=Yang+Huang&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&text=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&text=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&text=E.+Ray+and+Prithvi+S.+Kandhal+and+Freddy+L.+Roberts+and+Y.+Richard+Kim+and+Dah-Yinn+Lee+and+Thomas+W.+Kennedy+Brown&sort=relevancerank&search-alias=books
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

305 

Design of 

Metallic 

Structures-1 

UIC 

102 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n
te

n
ts

 

Steel as a construction material - Material properties and steel sections - Allowable Stress Design 

method - Design of tension members - Design of compression members -  Columns in braced and 

unbraced frames - Design of flexural members - Types and classification of beam cross sections - 

Design of laterally supported and unsupported beams - Design of beam-columns (axial and 

flexural forces) - Design of bolted connections - Design of welded connections. 

R
ef

er
en

ce
s 

 Egyptian code for design of steel structure. 

 Advanced Steel Design of Structures, by Prof. Srinivasan Chandrasekaran, Indian Institute of 

Technology, India. ISBN-13 9780367232900 

 Steel Designers' Manual, by (Steel Construction Institute), Edited by Buick Davison and 

Graham W. Owens, ISBN-13 9781119249863 

 Design of Metallic Structures, EHAB ELLOBODY, RAN FENG, BEN YOUNG, 2014, ISBN: 

978-0-12-416561-8 

 

 

 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

304 

Water 

Distribution 

&Sewer 

System 

design 

UIC 

206+

UIC 

307 

3 2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 Water distribution systems:  

Introduction of water network, Classification of Water Distribution System, Requirements of a Good 

Water Distribution System, Basic Principles of Hydraulics Applicable to Water Distribution Systems, 

Design of Water Distribution System, Water Quality in Water Distribution Systems. 

Sewer systems:  

Introduction, types of sewer system (planning of sewer system, sewer pipes, sewer appurtenances, 

design of sewer system 

R
ef

er
en

ce
s 

 Water and Wastewater Calculations Manual by Shun Lin, C. Lee, McGraw-Hill Professional, 2 

Edition, 2007 

 Water Engineering-Hydraulics, Distribution and Treatment,2015, ISBN 978-0-470-39098-6 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

306 

Ground 

Water 

Hydrology 

UIC 

110 
3 2 0 2 3  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 Introduction: Groundwater and hydrologic cycle, Importance of groundwater, the relation of 

groundwater to geologic structure, Types and physical properties of aquifers, Aquifer systems in 

Egypt. Groundwater exploration methods. Groundwater hydraulics: Infiltration, Seepage, 

Percolation, Darcy’s law, Hydraulic conductivity measurements, Flow governing equations. Well 

hydraulics: Flow towards wells, Safe yield, Well construction, well development and pumping tests. 

Well evaluation. Introduction to Groundwater quality and pollution: Pollution sources. Pollution 

control and remedy measures.  

R
ef

er
en

ce
s 

 Mays, L.W., Ground and surface water hydrology. John Wiley & Sons, Inc., 2012. ISBN: 

978-0-470-16987-2 

 Subramanya, K., Engineering Hydrology. 4th Edition 2017. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

307 

Wastewater 

Engineering 

UIC 

205 
3 2 0 2 4 30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Wastewater characteristics, Wastewater treatment works, Wastewater disposal works, Treated 

wastewater reuse, Industrial wastes. Preliminary studies for wastewater projects. Wastewater 

collection systems: flow rate. Physical, Chemical, and biological processes for wastewater treatment.  

R
ef

er
en

ce
s 

 Wastewater Engineering - Treatment and Reuse (4th edition), by Metcalf & Eddy 2004, ISBN: 

0070495394, 9780070495395 

 Water Engineering-Hydraulics, Distribution and Treatment,2015, ISBN 978-0-470-39098-6 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

308 

Senior 

Design 

Project I 

* 2 0 4 0 4  --- --- 50 50 

C
o

u
rs

e 

C
o

n
te

n
ts

 Topics are selected by groups of students according to their area of interest (Transportation 

Engineering OR Geomatics and Environmental Engineering OR Water Engineering) upon advisor 

approval. Projects address solution to open ended applications using an integrated engineering 

approach. 

 

References  According to the selected project. 

Laboratory  According to the selected project. 

* The student can register the Senior design Project course after passing 70% of the program cr. hrs, i.e., 112 Cr. Hr. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

309 

Design of 

Foundations and 

Earth Retaining 

Structures 

UIC 

210 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Pile Foundations (Types of Piles - Load Transfer Mechanisms - Static Capacity for Piles - Field Load Tests – 

Pile Group – Elastic Centre Method - Design of Pile Caps) - Introduction to Earth Retaining Structures - Pile 

wall (Secant piles - Tangent Piles - Bored Pile Wall) - Construction Techniques and Design of Retaining Walls 

(Cantilever RW – Counterfort RW) – Introduction to Reinforced Soil RW - SPW. 

R
ef

er
en

ce
s  El-Kasaby, E. A., Design and Construction of Deep and Special Foundations, Dar Al-Kutub Al-Almia, Cairo, 

4th Ed., (10651/2016), ISBN 978 – 977 – 726 – 168 – 5, 2016.  

 Das, B. M, Principles of Foundation Engineering, Brooks - Cole, 9th. Ed., ISBN 978 – 133 – 770 – 502 – 8, 

2017. 

 Bowles, J., Foundation Analysis and Design, McGraw - Hill, 5th. Ed., ISBN 978 – 007 - 912 – 247 – 7, 2009. 
 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

401 

Infrastructure 

Management 

&Financing 

----- 3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 An introduction to infrastructure management systems, including management process, data collection 

technologies, interdependence, benchmarking, and best practices for sustainability. Other related issues, such 

as, resilience security of infrastructure systems are addressed, infrastructure economics, infrastructure, 

management systems, preparation of safety and health roles in the project and infrastructure planning under 

risk and uncertainty 

R
ef

er
en

c

es
  Information Systems for Engineering and Infrastructure Asset Management, by Abrar Haider, Gabler 

Verlag 2013, ISBN: 978-3-8349-4233-3, 978-3-8349-4234-0 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

403 

Senior 

Design 

Project II 

UIC 

308 
3 1 4 0 5  --- --- 50 50 

C
o

u
rs

e 

C
o

n
te

n
ts

 Topics are selected by groups of students according to their area of interest (Transportation 

Engineering OR Geomatics and Environmental Engineering OR Water Engineering) upon advisor 

approval. Projects address solution to open ended applications using an integrated engineering 

approach. 

References  According to the selected project. 

Laboratory  According to the selected project. 
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Elective Courses  

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 311 

Dynamic 

of 

Structures 

UIC 

102  
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Types of dynamic loads and the formulation of the equation of motion. Single degree of 

freedom systems, free and forced vibrations of multi degree of freedom systems. Response of 

structures to earthquakes. Design response spectra for structures, Design criteria for seismic 

resistant structures, Seismic response of tall buildings. 

References  Dynamics of Structures by Anil K. Chopra, Pearson, 4 Edition, 2011. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

313 

Tunnels and 

Underground 

Structure 

UIC 

210 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

History of tunnels – Using of tunnels – Hydraulic tunnels classification - Tunneling methods in 

soft ground – Tunneling in rock – Rock mass evaluation systems – Technology of tunnels in soil 

and rock – Design of tunnel supporting systems – Planning and design of site investigation – 

Instrumentation, monitoring and evaluation of engineering behavior of underground structures – 

Numerical analysis of tunnels. 

R
ef

er
en

ce
s  Underground Structures: Design and Instrumentation, by R.S. Sinha, Academic Press, Elsevier 

1989, ISBN: 978-0-444-87462-7 

 Handbook of Tunnel Engineering, Volume I: Structures and Methods, by Bernhard Maidl, 

Markus Thewes, Ulrich Maidl, David S. Sturge, Ernst & Sohn 2013, ISBN: 9783433030486,  

9783433603505, 9783433603512, 9783433603529, 978343360349. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 
St. 

Act. 
Final 

UIC 

315 

Special 

Topics in 

Structural 

Analysis 

UIC 

102 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o
n

te
n
t

s 

Elements of plate bending theory, circular plates, rectangular plates, large deflections of plates. 

Membrane stresses in shells, bending stresses in shells. Applications to pipes, tanks and pressure 

vessels. 

R
ef

er
en

ce
s 

 Theory of plates and shells by S.S. Bhavikatti, 2016, ISBN-10 9386070812, ISBN-13 978-

9386070814. 

 



   
 
_________________________________________________________________________________ 

198 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

312 

Remote 

Sensing 

UIC 

106 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 Basics and principles of remote sensing, Definitions, Energy sources. Advantages of remote sensing 

technique. Photo and image interpretation. Control points and ground truth observations. Field work 

steps. Remote sensing application in civil and environmental engineering. Image processing and 

interpretations. 

R
ef

er
en

ce
s  REMOTE SENSING AND IMAGE INTERPRETATION- Thomas M. Lillesand, Emeritus - 

Seventh Edition-2015- ISBN 978-1-118-34328-9.    

 Remote Sensing Digital Image Analysis: An Introduction, by John A. Richards, Xiuping Jia, 

Springer 2005, ISBN 9783540251286, 3-540-25128-6 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

314 

Geographic 

Information 

System GIS 

UIC 

106 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Introduction to geographic information systems (GIS) -type, source and format of data. GIS 

components, Data models: coordinates, attribute data and types, vector data models, Raster Data 

models, Data and file structure. Map projection and coordinate systems. Building a GIS data base, 

digitizing, coordinate transformation. Digital Data. Attribute data and tables. Basic spatial analysis in 

infrastructure projects. 

R
ef

er
en

ce
s  An Introduction to Geographical Information Systems, by Ian Heywood, Sarah Cornelius, Steve 

Carver, Prentice Hall 2006, ISBN: 0-13-129317-6, 978-0-13-129317-5, 9781405898447 

 

 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

310 

Photogrammetry 

by Drones 

UIC 

106 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Photogrammetry principles - Classifications of Photogrammetry according to the purpose -

Classification of the Photogrammetry according to the sensor location - Aerial Photogrammetry - 

Terrestrial Photogrammetry - Close Range Photogrammetry (CRP) - UAV Photogrammetry - UAV 

Classification - UAV images processing techniques. 

R
ef

er
en

ce
s  Handbook of Unmanned Aerial Vehicles- Kimon P. Valavanis • George J. Vachtsevanos-2015- 

ISBN 978-90-481-9706-4 -ISBN 978-90-481-9707-1 (eBook) 

 UAV-Based Remote Sensing -Volume 2- Felipe Gonzalez Toro - First Edition -2018- ISBN 978-3-

03842-856-5 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

316 

Environmental 

Impact 

Assessment 

UIC 

205 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

Main parameters of environment impact on the projects. Environmental Impact of the project on the human. 

Environmental Impact of the project on animals and plants. Environmental impact of the project on the rest 

of components of the environment. Environmental impact of the project during and after the construction. 

Environmental impact assessment in Egypt and different countries. Steps for performing environmental 

impact assessment. Case studies and applications. 

R
ef

er
en

ce
s 

 Environmental impact assessment: a guide to procedures, by DETR & The National Assembly for Wales, 

Thomas Telford Publishing 2000, ISBN: 2016-05-22 07:20:00 

 Environmental Impact Assessment and Strategic Environmental Assessment: Towards an Integrated 

Approach, by Hussein Abaza, Ronald Bisset, Barry Sadler, ISBN: 9280724290, 9789280724295 

 AIR POLLUTION ,EALTH AND ENVIRONMENTAL IMPACTS, BHOLA R, GURJAR,2010, ISBN 13: 

978-1-439-0963-1 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab Tut Sum Mid 1 Mid 2 St. Act. Final 

UIC 

318 

Sustainable 

Transportation 

and Highways 

Engineering 

UIC 

202 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 

Overview & analysis of concepts & designs for sustainable transportation from global-to-local, 

interdisciplinary perspective, including pedestrians, bicyclists, and public transportation. 

Addresses economy, environment, and equity. Hands on design project. 

R
ef

er
en

ce
s 

 Sustainable Transportation Systems Engineering- Francis M. Vanek, -Largus T. Angenent, -

.James H. Banks, 2014- ISBN: 9780071800129 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab Tut Sum Mid 1 Mid 2 St. Act. Final 

UIC 

320 

Sustainable 

Environmental 

Engineering 

UIC 

205 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Sustainability. Sustainable water supply. Sustainable sanitation. Sustainable solid waste 

management. Life cycle analysis. Sustainable cities. Sustainable communities. Sustainable living. 

Leadership in Energy and Environmental Design (LEED) accreditation for buildings. Greenhouse 

gas emissions. Biodiversity. Sustainable water supply. Case studies and applications. 

R
ef

er
en

ce
s 

 Environmental Engineering: Designing a Sustainable Future (Green Technology), by Anne E. 

Maczulak, Facts on File 2009, ISBN: 9780816072002, 0816072000, 9781438127477 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

405 

Pavement 

Evaluation and 

Management 

UIC 

303 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 Structural and functional evaluation of pavements, flexible pavements by, Analysis of data, 

interpretation and applications. Use of modern equipment for pavement surface condition 

measurements. Evaluation of new pavement materials- Model studies, pavement testing Under 

controlled conditions, accelerated testing and evaluation methods. Instrumentation for pavement 

testing. Introduction to pavement management: components & principals of pavement management 

systems, pavement maintenance measures, planning investment, research management. Pavement 

Performance Prediction. Modelling in rehabilitation budget planning. 

R
ef

er
en

ce
s 

 Pavement Evaluation and Management System, R SRINIVASA. KUMAR, 2014. ISBN 

9788173719226. 

 Pavement Evaluation and Management, Faiq M. Sarhan Al-Zwainy, 2020, ISBN 0244561087. 

 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. 
Lab

. 
Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

407 

Airports 

Engineering 

UIC 

303 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 

C
o
n
te

n
ts

 Types of airports – Airport planning and configuration – Geometric design of the landing area 

and runway direction – Safety areas – Instrument landing system – Marking and signing of 

airport – Airport lighting – Soil classification for airports - Structural design methods for flexible 

and rigid pavements of airports 

R
ef

er
en

ce
s  Planning and Design of Airports, by Robert Horonjeff, Francis McKelvey, William 

Sproule, Seth Young, McGraw-Hill Professional 2010, ISBN: 0071446419, 

9780071446419 

 Airport Design and Operation, ANTONI´N KAZDA & ROBERT E. CAVES, Emerald 

Group Publishing Limited, Third Edition, 2015, ISBN: 978-1-78441-870-0. 

 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

409 

Railway 

Engineering 

UIC 

201 
3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Introduction to Railways Engineering, Urban and Sub-urban design of railways, Vertical and 

horizontal curves- rails design- wood and concrete sleepers design- stresses in gravels section– 

railways intersections- signs and design of control stations; Economical and environmental effect 

of railways. 

R
ef

er
en

ce
s  Practical railway engineering, by Clifford F. Bonnett, Imperial College Press; Distributed by 

World Scientific Pub 2005, ISBN: 1860945155, 9781860945151 

 Railway Engineering, by Satish Chandra, M.M. Agarwal, 2nd edition 2013, ISBN-10: 

019808353X. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

411 

Cost 

Engineering & 

Quantity 

Surveying 

------ 3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Introduction to project cost estimate, Conceptual estimating, cost indices, Quantity take-off methods, 

estimating costs for construction material, labour, equipment, project overhead, mark-up and profit, 

unit costs, production rates, and pricing methods, balanced bid and budget form preparation for 

projects., and bid unbalancing.  

R
ef

er
en

ce
s  David Bratt, Fundamentals of Construction Estimating, 4th edition, Cengage Learning; 4th edition 

(January 1, 2018), ISBN-13: 978-1337399395 

  Martin Brook “Estimating and Tendering for Construction Work”, Taylor & Francis Ltd, 5th 

edition, (26 Jul 2016), ISBN13: 9781138838062 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

413 

Project 

Planning, 

Scheduling, 

and Control 

-----

- 
3 2 0 2 4  30 20 10 40 

C
o
u
rs

e 
C

o
n
te

n
ts

 

Concept of project planning, definition of planning techniques [Bar chart, arrow network, 

program evaluation and review technique (PERT), critical path method (CPM), line of balance 

technique (LOB)], Work Breakdown Structure (WBS), logic, networking by using CPM 

technique, scheduling and control models. Resource allocation and levelling, optimal schedules, 

documentation and reporting, time and cost control, progress monitoring and evaluation. 

Computer applications by primavera software package.  

R
ef

er
en

ce
s  Textbook: Authors: Jimmie-Hinze " Construction Planning and Scheduling" Publisher: Prentice 

Hall; (International Ed.) 4th edition (January 2013), ISBN-13:  978-9332505735 

 Reference: Daniel W. Halpin, Bolivar A. Senior, Gunnar Lucko “Construction Management” 

John Wiley & Sons, Inc., 5th Edition (August 2017), ISBN: 978-1-119-25680-9 

Laboratory  Computer applications by primavera software package. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid 1 Mid 2 St. Act. Final 

UIC 

415 

Construction 

Project 

Specifications, 

Bids, and 

Contracts 

----- 3 2 0 2 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 Participants in a construction contract. Contract definition. Types of contracts; formation principles 

of a contract, performance or breach of contractual obligations. Analysis and comparison of the 

different kinds of construction contracts. Bidding logistics. Legal organizational structures. Different 

types and uses of specifications. Different forms of contracts utilized in construction. 

R
ef

er
en

ce
s  Daniel W. Halpin, Bolivar A. Senior, Gunnar Lucko “Construction Management” John Wiley & 

Sons, Inc., 5th Edition (August 2017), ISBN: 978-1-119-25680-9 

 Will Hughes, Ronan Champion, John Murdoch “Construction Contracts Law and Management” 

Published by Routledge (Taylor & Francis), April, 2015 ISBN 9780415657044. 

 

Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  
PE/O

E 

St. 

Act. 
Final 

UIC 

417 

Computer 

Applications in 

Sanitary 

Engineering 

UIC  

304 
3 2 2 0 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

introduction to Water Cad software: Training to feed the software with the input data such as: water demand, 

flow pattern, peak flow factors, elevated tanks data, pumps data, and junction ground levels, and fire hydrants 

data. Introduction to Sewer CAD: Training to feed the software with the input data such as flow at each 

manhole, conduit catalogues design constrains in Sewer CAD (such as minimum and maximum slopes 

minimum and maximum covers, velocity of flow, partially full and manhole). Laboratory training on using 

Water Cad and Sewer CAD (data entry and output data).  

References  WaterCad & SewerCad manual 

Laboratory  Training on using WaterCad and SewerCad (data entry and output data). 

 

Code 
Course 

Name 

Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  PE/OE St. Act. Final 

UIC 419 

Computer 

Applications 

in 

Transportatio

n Systems 

UIC 

303 
3 2 2 0 4  30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
ts

 This course focuses on the fundamentals behind some of the most popular computer software 

packages used in the planning, design, operations, and management of transportation systems. 

Topics includes highway planning and design, pavement design, signal optimization, forecasting of 

traffic flows and passenger volumes, simulation of traffic and transit systems, design, and evaluation 

of Intelligent Transportation Systems. 

References  The manual of the used software. 

LAB.  According to used software. 
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Code Course Name 
Pre-

req. 

Cr. 

Hrs. 

Ct. Hr. Assessment 

Lect. Lab. Tut. Sum Mid  
PE/O

E 
St. Act. Final 

UIC 

421 

Programing 

Applications 

in Survey 

UIC 

106 
3 2 2 0 4  30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

ts
 

This course focuses on the fundamentals of the most popular computer software packages used in 

surveying engineering. Topics includes General software for surveying: Civil Cad, SURFER, Agi 

soft meta shape Program, ENVI Program 

R
ef

er
en

ce
s  Handbook of Unmanned Aerial Vehicles- Kimon P. Valavanis • George J. Vachtsevanos-2015- 

ISBN 978-90-481-9706-4 -ISBN 978-90-481-9707-1 (eBook) 

 REMOTE SENSING AND IMAGE INTERPRETATION- Thomas M. Lillesand, Emeritus - 

Seventh Edition-2015- ISBN 978-1-118-34328-9   

Labor

atory 

 ARC GIS Program 
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Program # 13 Mechatronics and Automation Engineering Program 

Program Description 

Mechatronics and automation engineering program is the field concerned with the integration between mechanical 

systems, electrical systems and computer control systems to develop a new multidisciplinary system with better 

functionality and to convert conventional machines into automated and smart ones. Mechatronics and automation 

technologies are widely used in several applications and various aspects of industry including robotics, CNC machines, 

automotive industries, AI applications, etc.   

Basic Information 

Program Mission 

Mechatronics and automation program aims to prepare an outstanding engineer with the skills required to handle fully 

automated industrial systems with high standards of safety and security. Additionally, it aims to help students develop 

the essential knowledge needed to keep up with the modern technologies to successfully compete in the current 

dynamic labor market. Mechatronics and automation graduates will possess sufficient expertise to serve the 

community in several multidisciplinary sectors. 

Program Objectives 

Upon completion of this program, mechatronics and automation engineering program graduates are expected to be able 

to: 

PO1. Apply a wide spectrum of engineering knowledge, science, and specialized skills with analytic, critical, and 

systematic thinking to identify and solve engineering problems in real life situation. 

PO2. Behave professionally and adhere to engineering ethics and standards and work to develop the profession and 

community and promote sustainability principles. 

PO3. Work in and lead a heterogeneous team and display leadership qualities, business administration, and 

entrepreneurial skills. 

PO4. Use techniques, skills, and modern engineering tools necessary for engineering practice. 

PO5. Master self-learning and life-long learning strategies to communicate effectively in academic/professional 

fields. 

PO6. Design and develop multidisciplinary systems to solve industrial problems. 

PO7. Use modern engineering techniques, skills and methods to control Mechatronics applications. 

 

Graduate Attributes (GA) 

According to graduate attributes defined by NARS 2018, graduates should be able to:   

GA1. Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired knowledge 

using theories and abstract thinking in real life situations.  

GA2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems with a 

wide range of complexity and variation.  

GA3. Behave professionally and adhere to engineering ethics and standards.  

GA4. Work in and lead a heterogeneous team of professionals from different engineering specialties and assume 

responsibility for own and team performance.  

GA5. Recognize his/her role in promoting the engineering field and contribute to the development of the 

profession and the community.  

GA6. Value the importance of the environment, both physical and natural, and work to promote sustainability 

principles.  

GA7. Use techniques, skills, and modern engineering tools necessary for engineering practice.  

GA8. 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.  

GA9. Communicate effectively using different modes, tools, and languages with various audiences; to deal with 

academic/professional challenges in a critical and creative manner.  
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GA10. Demonstrate leadership qualities, business administration and entrepreneurial skills.  

 

In addition to all engineering and mechanical engineering graduate attributes defined by NARS 2018, 

mechatronics engineering graduate should be able to:   

GA11. Demonstrate the theoretical and practical knowledge of multi disciplines within mechatronics systems. 

GA12. Use latest technologies and apply knowledge in various disciplines to identify and solve complex 

mechatronics problem.  

GA13. Design, develop, and conduct experimental tests in the mechatronic engineering. 

GA14. Work efficiently and integrally in a multidisciplinary team with leading skills.  

Program Learning Outcomes (PLO) 

 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.  

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 D  

In addition to the Competencies for All Engineering Programs (Level A, NARS 2018), Mechatronics engineer 

must be able to:  

PLO11. Model, analyze and design physical systems applicable to the specific discipline by applying the 

concepts of: Thermodynamics, Fluid Mechanics, Material Processing, Material Properties, 

Measurements, Instrumentation, Control Theory and Systems, Mechanical Design and Analysis, 

Dynamics, and Vibrations. 

PLO12. Plan, manage and carry out designs of mechanical systems and machine elements using appropriate 

materials both traditional means and computer-aided tools and software contemporary to the mechanical 

engineering field. 

PLO13: Design, model and analyze an electrical/electronic/digital system or component for a specific 

application; and identify the tools required to optimize this design. 

PLO14: Design and implement elements, modules, sub-systems or systems in electrical/electronic/digital 

engineering using technological and professional tools. 

PLO15: Understand the basic principles, theories, and engineering fundamentals within the field of 

mechatronics engineering including embedded systems, mechatronic systems design, controllers and 

data communication. 

PLO16: Recognize mechatronics as the integration of multiple disciplines in industrial processes. 
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Benchmark: University of Sydney 

URL: (https://www.sydney.edu.au/handbooks/engineering/engineering_combined/combined_mechatronic.shtml)  

Comparison between Mechatronics and Automation competencies and the adopted learning outcomes of 

University of Sydney: 

Benha University University of Sydney 

PLO15: Understand the basic principles, theories 
and engineering fundamentals within the field of 
mechatronics engineering including embedded 
systems, mechatronic systems design, controllers 
and data communication. 

Demonstrate proficiency with the tools, methods, 
principles, technical knowledge, and conceptual 
frameworks of mechatronics, including 
embedded systems and mechatronic systems 
design, microcontrollers, and data 
communication 
 

PLO16: Recognize mechatronics as the 
integration of multiple disciplines in industrial 
processes. 

Recognise and respond to the interdisciplinary 
context of mechatronic engineering. 
 

 

 

https://www.sydney.edu.au/handbooks/engineering/engineering_combined/combined_mechatronic.shtml
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Faculty Mission vs. Program Mission Matrix 

Faculty Mission 

Program Mission 

Mechatronics and automation program aims to prepare an outstanding engineer with the skills 

required to handle fully automated industrial systems with high standards of safety and 

security. Additionally, it aims to help students develop the essential knowledge needed to 

keep up with the modern technologies to successfully compete in the current dynamic labor 

market. Mechatronics and automation graduates will possess sufficient expertise to serve the 

community in several multidisciplinary sectors. 

Mechatronics and automation 

program aims to prepare an 

outstanding engineer with the 

skills required to handle fully 

automated industrial systems 

with high standards of safety 

and security 

Additionally, it aims to 

help students develop the 

essential knowledge 

needed to keep up with the 

modern technologies to 

successfully compete in 

the current dynamic labor 

market. 

Mechatronics and 

automation graduates will 

possess sufficient expertise 

to serve the community in 

several multidisciplinary 

sectors. 

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 PO7 

Mechatronics and automation program aims to 

prepare an outstanding engineer with the skills 

required to handle fully automated industrial 

systems with high standards of safety and 

security. Additionally, it aims to help students 

develop the essential knowledge needed to keep 

up with the modern technologies to successfully 

compete in the current dynamic labor market. 

Mechatronics and automation graduates will 

possess sufficient expertise to serve the 

community in several multidisciplinary sectors. 

Mechatronics and automation 

program aims to prepare an 

outstanding engineer with the skills 

required to handle fully automated 

industrial systems with high standards 

of safety and security 

√ √  √  √ 

 

Additionally, it aims to help students 

develop the essential knowledge 

needed to keep up with the modern 

technologies to successfully compete 

in the current dynamic labor market. 

√ √   √  

 

 

√ 

Mechatronics and automation 

graduates will possess sufficient 

expertise to serve the community in 

several multidisciplinary sectors. 

  √   √ 

 

 

√ 

Program Objectives vs. Program Competencies Matrix 

Program Objectives 

Program Competencies 

Level A Level D 

A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 D1 D2 D3 D4 D5 D6 

PO1 √ √        √ √  √  √ √ 

PO2  √   √   √    √  √   

PO3   √   √ √  √      √ √ 

PO4  √ √ √       √  √    

PO5 √    √   √  √  √  √   

PO6               √ √ 

PO7               √ √ 
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Program Objectives vs. Graduate Attributes Matrix 

   Program Objectives 
Graduate Attributes 

GA1 GA2 GA3 GA4 GA5 GA6 GA7 GA8 GA9 GA10 GA11 GA12 GA13 GA14 

PO1 √ √             

PO2   √  √ √         

PO3    √      √     

PO4       √        

PO5        √ √      

PO6           √ √ √ √ 

PO7           √ √ √ √ 
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Career Prospects 

Graduates of the mechatronics and automation engineering program will be qualified to work in a wide 

range of careers due to the huge experience they gain throughout their study. They can work in the 

automated production lines for maintenance, installation and operation purposes. They can also work 

in various mechatronics applications including robotics, embedded systems, automotive industry, AI-

based systems and CNC machines, etc.  

 

Program Concentrations 

The graduate of the program can be specialized in one of the following two concentrations:  

1. Mechatronics Engineering. 

2. Automation Engineering. 

The concentration focus is achieved by 23 Credit Hours including 18 Cr. Hrs. of elective courses and 5 

Cr. Hrs. as the graduation project, all related to the specific concentration.  

List of Mechatronics and Automation Engineering Requirement Courses 

Requirement 
Cr. 

Hrs. 

Ct. Hr. 

Lec. Lab Tut Sum 

University Requirements 14 14 0 0 14 

Faculty Requirements 32 19 14 17 50 

Program 

Requirements 

From Basic Science 12 8 0 8 16 

Compulsory Courses  84 42 59 19 120 

Elective Courses  18 12 0 12 24 

Total 160 95 73 56 224 

 

Basic Science Requirements of Mechatronics and Automation Engineering 

Code Course Title Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

FRB 001 
Analytical geometry & Linear 

Algebra 
  3 2 0 2 4 

FRB 002 
Integration & Multivariable 

functions 
FRB 001 3 2 0 2 4 

FRB 005 Waves and Heat   3 2 2 1 5 

FRB 006 Electricity and Magnetism   3 2 2 1 5 

FRB 007 Chemistry for Engineers    4 3 2 1 6 

FRB 101 
Engineering Differential 

Equations 
FRB 002 3 2 0 2 4 

FRB 103 
Environmental Pollution and 

Industrial Safety 
FRB 007 2 2 1 0 3 

FRB 104 
Engineering Numerical 

Analysis 
FRB 101 3 2 2 0 4 

FRB 201 

Applied Engineering 

Probability and Mathematical 

Statistics 

 FRB 002 3 2 2 0 4 

FRB 206 
Multiple Integrals & Complex 

Analysis 
FRB 002 3 2 0 2 4 

Total 30 21 11 11 43 
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Faculty requirement Courses 

Code Course 
Pre-

requisites 

Cr. 

Hrs. 

Ct. Hrs. 

Lec. Lab. Tut Sum 

FRB 001 Analytical geometry & Linear 

Algebra 

----- 3 2 0 2 4 

FRB 003 Statics ----- 3 2 0 2 4 

FRB 005 Waves and Heat ----- 3 2 2 1 5 

FRB 007 Chemistry for Engineers ----- 4 3 2 1 6 

FRM 009 Engineering Drawing  ----- 2 0 0 4 4 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 

FRB 004 Dynamics FRB 003 3 2 0 2 4 

FRB 006 Electricity and Magnetism ----- 3 2 2 1 5 

FRM 008 
Production Systems 

Engineering 
----- 2 1 3 0 4 

FRM 010 
Engineering Drawing by 

Computer 
FRM 009 2 1 2 0 3 

FRE 012 Computer Programming ----- 2 0 2 2 4 

FRB 103* Environmental Pollution and 

Industrial Safety 

FRB 007 2 2 1 0 3 

FT 103 Field Training I Completion of 

65 CH 
0 0 0 0 0 

FT 203 Field Training II Completion of 

96 CH 
0 0 0 0 0 

Total 32 19 14 17 50 
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Mechanical & Electrical Engineering Disciplines Requirements  

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec. Lab. Tut. Sum 

FRB 101 
Engineering Differential 

Equations 
FRB 002 3 2 0 2 4 

FRB 104 Engineering Numerical Analysis FRB 101 3 2 2 0 4 

FRB 201 
Applied Engineering Probability 

and Mathematical Statistics 
  3 2 2 0 4 

FRB 206 
Multiple Integrals & Complex 

Analysis 
FRB 002 3 2 0 2 4 

Total from Basic science 12 8 4 4 16 

MAM 101 Fluid Mechanics FRB 005 3 2 2 1 5 

MAM 103 Kinematics of Machines FRB 004 3 2 1 2 5 

MAM 105 Mechanics and Testing of Materials    FRM 008 3 2 2 1 5 

MAM 107 
Materials Science and 

Engineering 
FRB 006 3 2 2 0 4 

MAE 101 Electrical Circuits FRB 006 2 1 0 2 3 

MAM 109 Computer Applications FRE 012 2  1 2 0 3 

MAM 102 Thermodynamics FRB 005 3 2 1 2 5 

MAM 104 Measurement and Instrumentation FRB 006 2 1 2 1 4 

MAM 106 Design of Machine Elements MAM 105 3 2 3 0 5 

MAM 108 Manufacturing Technology FRM 008 2 1 2 0 3 

MAE 102 Electronic Devices and Circuits MAE 101 2 1 0 2 3 

MAM 201 Project Management FRB 002 2 2 0 1 3 

MAM 203 Dynamic Modeling and 

Simulation 

FRB 101 3 2 1 2 5 

MAM 205 Fluid Power Systems MAM 101 2 1 3 0 4 

MAM 207 Mechanical Design  MAM 105 3 2 3 0 5 

MAM 209 Mechanical Vibrations  FRB 004 3 2 2 1 5 

MAE 211 Electric Machinery MAE 101 2 2 1 1 4 

MAM 202 Automatic Control Systems MAM 209 3 2 2 1 5 

MAM 204 Introduction to Mechatronics MAE 102 3 2 2 0 4 

MAE 206 Logic Circuits Design & 

Applications 
MAE 102 3 2 2 0 4 

MAM 208  Industrial Robots MAM 103 3 2 2 0 4 

MAM 301 Design of Mechatronic Systems  MAM 204 3 2 2 0 4 

MAE 303 Power Electronics MAE 211 3 2 2 0 4 

MAM 309 Technical Reports   1 0 2 0 2 

MAM 302 CAD/CAM MAM 207 3 2 2 0 4 

MAE 304 
Microprocessors & 

Microcontrollers 
MAE 206 3 2 1 1 4 

MAM 306 Engineering Economics   2 2 0 1 3 

MAM 390 Senior Design Project I  2 2 0 0 2 

MAE 401 Artificial Intelligence  MAE 304 2 1 2 1 4 

MAE 403 Programmable Logic Controllers MAE 206 3 2 2 0 4 

MAE 405 Electric Drives  MAE 303 3 2 3 0 5 

MAM 490 Senior Design Project II MAM 390 3 0 6 0 6 

Total 84 42 59 19 120 

*The student can register the Senior design Project course after passing 70% of the program cr. hrs., 

i.e., 112 Cr. Hr. 

FRB 002
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Major Requirements of Mechatronics and Automation Engineering 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

MAM 204 Introduction to Mechatronics MAE 102 3 2 2 0 4 

MAE 206 Logic Circuits Design & Applications MAE 102 3 2 2 0 4 

MAM 208 Industrial Robots MAM 103 3 2 2 0 4 

MAM 301 Design of Mechatronic Systems  MAM 204 3 2 2 0 4 

MAE 303 Power Electronics MAE 211 3 2 2 0 4 

MAX xxx Elective I   3 2 0 2 4 

MAX xxx Elective II   3 2 0 2 4 

MAM 302 CAD/CAM MAM 207 3 2 2 0 4 

MAE 304 
Microprocessors & 

Microcontrollers 
MAE 206 3 2 1 1 4 

MAX xxx Elective III  3 2 0 2 4 

MAX xxx Elective IV  3 2 0 2 4 

MAE 405 Electric Drives  MAE 303 3 2 3 0 5 

MAE 403 Programmable Logic Controllers MAE 206 3 2 2 0 4 

MAE 401 Artificial Intelligence  MAE 304 2 1 2 1 4 

MAX xxx Elective V  3 2 0 2 4 

MAX xxx Elective VI  3 2 0 2 4 

MAM 390 Senior Design Project I  2 2 0 0 2 

MAM 490 Senior Design Project II MAM 390 3 0 6 0 6 

Total 52 33 25 15 73 

* Elective courses are selected from two concentrations (x, y) 

Concentration Requirements Mechatronics Engineering (concentration “x”) 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

Pool Courses for Elective I, Elective II 

MAM 331 Mobile Robots  MAM 208 3 2 0 2 4 

MAE 333 Digital Control MAM 202 3 2 0 2 4 

MAE 335 Computer Interfacing MAE 206 3 2 0 2 4 

Pool Courses for Elective III, Elective IV 

MAM 332 Autonomous systems MAM 208 3 2 0 2 4 

MAE 334 Micro Electromechanical Systems 

(MEMS) 
MAM 301 3 2 0 2 4 

MAM 336 Automotive Engineering MAM 301 3 2 0 2 4 

Pool Courses for Elective V, Elective VI 

MAE 431 Embedded System Design MAE 304 3 2 0 2 4 

MAM 433 Biomechatronic MAM 301 3 2 0 2 4 

MAM 435 Autotronics MAM 301 3 2 0 2 4 

Total 18 12 0 12 24 
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Concentration Requirements of Automation Engineering (MAX x4x) 

Code Course Pre-Req 
Cr. 

Hrs. 

Ct. Hr. 

Lec Lab Tut Sum 

Pool Courses for Elective I, Elective II 

MAE 341 Industrial Automation MAM 208  3 2 0 2 4 

MAE 343 Machine Vision Systems MAM 204 3 2 0 2 4 

MAM 345 Playware Technology MAM 208 3 2 0 2 4 

Pool Courses for Elective II, Elective IV 

MAE 342 Theory of Automata  MAM 202 3 2 0 2 4 

MAM 344 Sensors and Actuators MAM 208 3  2 0 2 4 

MAM 346 Industrial Material Flow 

Management 
MAM 301 3 2 0 2 4 

Pool Courses for Elective V, Elective VI 

MAM 441 Hydraulic Servo Control MAM 205 3 2 0 2 4 

MAE 443 Internet of things  MAE 304 3 2 0 2 4 

MAM 445 Computer Numerical Control (CNC) MAM 302 3 2 0 2 4 

Total 18 12 0 12 24 

*The course content must be approved by Mechanical Engineering Department Council before 

registration. 
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Proposed Study Plan for Mechatronics and Automation Engineering 

Level 0-1 

Code Course Title Pre-Req 

Cr. 

Hrs

. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lec Lab Tut Sum MT1 MT2 
PE/ 

OE SA Final Sum 

FRB 001 Analytical geometry & Linear 

Algebra 

 3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

FRB 003 Statics  3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

FRB 007 Chemistry for Engineers  4 3 2 1 6 2 Hr 30 -- 20 10 40 100 

FRB 005 Waves and Heat  3 2 2 1 5 2 Hr 30 -- 20 10 40 100 

FRM 009 Engineering Drawing  2 0 0 4 4 2 Hr 30 20 -- 10 40 100 

UHS 101 Foreign Language  2 2 0 0 2 2 Hr 30 20 -- 10 40 100 

UHS 102 Information and Communication 

Technology 

 2 2 0 0 2 2 Hr 30 20 -- 10 40 100 

Total 19           700 

 

 Level 0-2 

Code Course Title Pre-Req 

Cr. 

Hrs

. 

Ct. Hr. Final 

Exam 

Time 

 Assessment 

Lec Lab Tut Sum MT1 MT2 
PE/ 

OE 
SA Final Sum 

FRB 002 Integration & Multivariable 

functions 

FRB 001 3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

FRB 004 Dynamics FRB 003 3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

FRM 008 Production Systems Engineering  2 1 3 0 4 2 Hr 30 -- 20 10 40 100 

FRB 006 Electricity and Magnetism  3 2 2 1 5 2 Hr 30 -- 20 10 40 100 

FRM 010 Engineering Drawing by Computer FRM 009 2 1 2 0 3 2 Hr 30  20  10 40  100 

FRE 012 Computer Programming  2 0 2 2 4 2 Hr 30  20  10 40  100 

UHS 103 Societal Issues  2 2 0 0 2 2 Hr 30 20 -- 10 40 100 

Total 17           700 

 

--

--
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Field Training I 

Code Course Title Pre-Req Cr. Hrs. 
Ct. Hr. Final Exam Time Assessment 

Lec Lab Tut Sum MT1 MT2 SA Final Sum 

FT 103 
Field 

Training I 
Completion of 65 Cr. Hrs. 0 0 0 0 0 

 

Oral 
- - - 

Pass 

or 

Fail - 

 

 

 

 

 

 

 Level 1-1 

Code Course Title Pre-Req 

Cr. 

Hrs

. 

Ct. Hr. Final 

Exam 

Time 

 Assessment 

Lec Lab Tut Sum MT1 MT2 
PE/ 

OE 
SA Final Sum 

FRB 101 Engineering Differential 

Equations 

FRB 002 3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

MAM 101 Fluid Mechanics FRB 005 3 2 2 1 5 2 Hr 30 -- 20 10 40 100 

MAM 103 Kinematics of Machines FRB 004 3 2 1 2 5 2 Hr 30 -- 20 10 40 100 

MAM 107 Materials Science and Engineering FRB 006 3 2 2 0 4 2 Hr 30 -- 20 10 40 100 

MAM 105 Mechanics and Testing of Materials FRM 008 3 2 2 1 5 2 Hr 30 -- 20 10 40 100 

MAE 101 Electrical Circuits FRB 006 2 1 0 2 3 2 Hr 30 20 -- 10 40 100 

MAM 109 Computer Applications FRE 012 2 1 2 0 3 2 Hr 30  20 10 40 100 

Total 19           700 

--
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Level 1-2 

Code Course Title Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lec Lab Tut Sum MT1 MT2 
PE/ 

OE 
SA Final Sum 

FRB 206 Multiple Integrals & Complex 

Analysis 

FRB 002 3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

MAM 102 Thermodynamics FRB 005 3 2 1 2 5 2 Hr 30 -- 20 10 40 100 

MAM 106 Design of Machine Elements MAM 105 3 2 3 0 5 2 Hr 30 -- 20 10 40 100 

MAM 104 Measurement and 

Instrumentation 

FRB 006 2 1 2 1 4 2 Hr 30 -- 20 10 40 100 

MAM 108 Manufacturing Technology FRM 008 2 1 2 0 3 2 Hr 30 -- 20 10 40 100 

MAE 102 Electronic Devices and Circuits MAE 101 2 1 0 2 3 2 Hr 30 20 -- 10 40 100 

UHS 104 Professional Ethics  2 2 0 0 2 2 Hr 30 20 -- 10 40 100 

Total 17           700 
 

 

Level 2-1 

Code Course Title Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lec Lab Tut Sum MT1 MT2 
PE/

OE 
SA Final Sum 

MAM 201 Project Management FRB 002 2 2 0 1 3 2 Hr 30 20 --  10 40 100 

MAM 203 Dynamic Modeling and 

Simulation 

FRB 101 3 2 1 2 5 2 Hr 30 -- 20 10 40 100 

MAM 205 Fluid Power Systems MAM 101 2 1 3 0 4 2 Hr 30 -- 20 10 40 100 

MAM 207 Mechanical Design MAM 106 3 2 3 0 5 2 Hr 30 -- 20 10 40 100 

MAM 209 Mechanical Vibrations FRB 004 3 2 2 1 5 2 Hr 30 -- 20 10 40 100 

MAE 211 Electric Machinery MAE 101 3 2 1 1 4 2 Hr 30 -- 20 10 40 100 

UHS XXX Humanities - Elective I  2 2 0 0 2 2 Hr 30 20 -- 10 40 100 

Total 18           700 
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Level 2-2 

Code Course Title Pre-Req 
Cr. 

Hrs

. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lec Lab Tut Sum MT1 MT2 
PE/

OE 
SA Final Sum 

FRB 104 Engineering Numerical Analysis FRB 101 3 2 2 0 4 2 Hr 30 20  10 40 100 

MAM 204 Introduction to Mechatronics MAE 102 3 2 2 0 4 2 Hr 30 -- 20 10 40 100 

MAE 206 Logic Circuits Design & 

Applications 

MAE 102 3 2 2 0 4 2 Hr 30 -- 20 10 40 100 

MAM 208 Industrial Robots MAM 103 3 2 2 0 4 2 Hr 30 -- 20 10 40 100 

MAM 202 Automatic Control Systems MAM 209 3 2 2 1 5 2 Hr 30 -- 20 10 40 100 

FRB 103 Environmental Pollution and 

Industrial Safety 

 2 2 1 0 3 2 Hr 30  20 10 40 100 

UHS 3XX Humanities Elective II  2 2 0 0 2 2 Hr 30 20 -- 10 40 100 

Total 19           700 
 

 

 

Field Training II 

Code Course Title Pre-Req 

Cr. 

Hrs

. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lec Lab Tut Sum MT1 MT2 SA Final Sum 

FT 203 Field Training II 

Completion 

of 96 Cr. 

Hrs. 

0 0 0 0 0 

 

Oral - - - 

Pass 

or 

Fail 

- 

 

 

 

 

 

 

 

 

 

 

--

FRB 007 --
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Level 3-1 

Code Course Title Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lec Lab Tut Sum MT1 MT2 
PE/

OE 
SA Final Sum 

FRB 201 Applied Engineering Probability 

and Mathematical Statistics 

FRB 

002 

3 2 2 0 4 2 Hr 30 20  10 40 100 

MAX xxx Elective I  3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

MAM 301 Design of Mechatronic Systems MAM 

204 
3 2 2 0 4 2 Hr 30 -- 20 10 40 100 

MAE 303 Power Electronics MAE 

211 
3 2 2 0 4 2 Hr 30 -- 20 10 40 100 

MAX xxx Elective II  3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

MAM 309 Technical Reports  1 0 2 0 2 2 Hr 30 -- 20 10 40 100 

UHS 4XX Humanities Elective III  2 2 0 0 2 2 Hr 30 20 -- 10 40 100 

Total 18           600 
 

Level 3-2 

Code Course Title Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

Assessment 

Lec Lab Tut Sum MT1 MT2 
PE/

OE 
SA Final Sum 

MAM 302 CAD/CAM MAM 207 3 2 2 0 4 2 Hr 30 20 -- 10 40 100 

MAE 304 Microprocessors & 

Microcontrollers 

MAE 206 3 2 1 1 4 2 Hr 30 --  20 10 40 100 

MAX xxx Elective III  3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

MAX xxx Elective IV  3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

MAM 390 Senior Design Project I  2 2 0 0 2 - - - -- 50 50 100 

MAM 306 Engineering Economics  2 2 0 1 3 2 Hr 30 20 -- 10 40 100 

Total 16           600 
 

 

 

 

 

--



   
 
_________________________________________________________________________________ 

220 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 Level 4-1 

Code Course Title Pre-Req 
Cr. 

Hrs. 

Ct. Hr. Final 

Exam 

Time 

 Assessment 

Lec Lab Tut Sum MT1 MT2 
PE/

OE 
SA Final Sum 

MAE 405 Electric Drives MAE 303 3 2 3 0 5 2 Hr 30 -- 20 10 40 100 

MAE 403 Programmable Logic 

Controllers 

MAE 206 3 2 2 0 4 2 Hr 30 -- 20 10 40 100 

MAX xxx Elective V  3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

MAX xxx Elective VI  3 2 0 2 4 2 Hr 30 20 -- 10 40 100 

MAE 401 Artificial Intelligence MAE 304 2 1 2 1 4 2 Hr 30 -- 20 10 40 100 

MAM 490 Senior Design Project II MAM 390 3 0 6 0 6 - - - -- 50 50 100 

Total 17           600 
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Matching Mechatronics Engineering Program Courses with ABET Requirements 

ABET Program Criteria for Mechanical and Similarly Named Engineering Programs 

Lead Society: American Society of Mechanical Engineers 

 
Mechatronics Engineering Program Courses Required to Cover ABET Criteria 

 

ABET Criteria CODE Course Name 
Cr. 

Hrs. 
A minimum of 30 
semester credit hours 
(or equivalent) of a 
combination of 
college-level 
mathematics and 
basic sciences with 
experimental 
experience 
appropriate to the 
program. 

basic science, and 
mathematics (including 
multivariate calculus and 
differential equations); 

FRB 001 Analytical geometry 

& Linear Algebra 
3 

FRB 002 Integration & 

Multivariable 

functions 

3 

FRB 206 Multiple Integrals & 

Complex Analysis 
3 

FRB 101 Engineering 

Differential 

Equations 

3 

FRB 104 Engineering 

Numerical Analysis 
3 

FRB 201 Applied Engineering 

Probability and 

Mathematical Statistics 

3 

principles of engineering FRB 007 Chemistry for 
Engineers  

4 

FRB 003 Statics 3 
FRB 004 Dynamics 3 

FRB 103 Environmental 

Pollution and 

Industrial Safety 

2 

FRB 005 Waves and Heat 3 

FRB 006 Electricity and 
Magnetism 

3 

Total 36 

ABET Criteria CODE Course Name 
Cr. 

Hrs. 
A minimum of 45 
semester credit hours 
(or equivalent) of 
engineering topics 
appropriate to the 
program, consisting of 
engineering and 
computer sciences 
and 
engineering design 
and utilizing modern 
engineering tools. 

Courses that cover 
Engineering fundamental 
principles of Mechanics, 
Thermodynamics, Fluid, 
Control, Electric & 
Electronic circuits.  
 
 

FRM 009 Engineering Drawing 2 

FRM 008 
Production Systems 

Engineering 
2 

MAM 101 Fluid Mechanics 3 
MAM 102 Thermodynamics 3 
MAM 104 Measurement and 

Instrumentation 
2 

MAM 107 Materials Science and 

Engineering 
3 

MAM 108 Manufacturing 

Technology 
2 

MAM 202 Automatic Control 

Systems 
3 

MAM 205 Fluid Power Systems 2 
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MAM 209 Mechanical Vibrations  3 

MAE 101 Electric Circuits 2 

MAE 102 Electronic Devices 

and Circuits 
3 

MAE 211 Electric Machinery  2 
MAE 303 Power Electronics 3 
MAE 405 Electric Drives 3 

Courses that cover 
Computer science and 
computer-based topics 

FRM 010 
Engineering Drawing 

by Computer 
2 

MAM 109 Computer 

Applications 
2 

MAE 335 Computer Interfacing 3 

MAM 302 CAD/CAM 3 

MAE 304 Microprocessors & 
Microcontrollers 

3 

MAE 403 Programmable Logic 

Controllers 
3 

MAM 445 Computer Numerical 
Control (CNC) 

3 

Courses that cover 
Design topics in 
Mechatronics program 

MAM 103 Kinematics of 

Machines 
3 

MAM 106 Design of Machine 
Elements 

3 

MAM 207 Mechanical Design  3 

MAM 204 Introduction to 

Mechatronics 
3 

MAM 301 Design of Mechatronic 

Systems  
3 

Courses that cover 
modern engineering 
tools  

MAM 208 Industrial Robots 3 

MAE 334 Micro 
Electromechanical 
Systems (MEMS) 

3 

MAE 401 Artificial Intelligence 3 
MAE 431 Embedded System 

Design 
3 

MAM 435 Autotronics 3 

MAE 443 Internet of things  3 

Total 88 
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Courses Plan and Matrix 

CR CT

3 4 3 4 3 5 4 6 2 4 2 2 2 2 19 27

3 4 3 4 3 5 2 4 2 3 2 4 2 2 17 26

3 4 3 5 3 5 3 5 3 4 2 3 2 3 19 29

3 4 3 5 2 4 3 5 2 3 2 3 2 2 17 26

0 25 0 25

2 3 3 5 2 4 3 5 3 5 3 4 2 2 18 28

3 4 3 5 3 4 3 4 3 4 2 3 2 2 19 26

0 25 0 25

3 4 3 4 3 4 3 4 3 4 1 2 2 2 18 24

3 4 3 4 2 3 3 4 3 4 2 2 16 21

2 4 3 4 3 5 3 4 3 4 3 6 17 27

14 44 84 18 160 234

MAM 390

Senior Design Project I

UHS 103

Analytical geometry & Linear 
Algebra

Waves and Heat

Production Systems 
Engineering

Engineering Drawing Foreign Language 

Societal Issues

MAE 211

Integration & Multivariable 
functions

Chemistry for Engineers

Electricity and MagnetismDynamics Computer Programming 
Engineering Drawing by 

Computer

Statics

Computer ApplicationsElectrical Circuits

Elective IVEngineering Economics

MAM 201 MAM 203 MAM 205 MAM 209

FRB 104 MAM 202 MAM 204 MAE 206

FRB 201

Mechanical Vibrations

MAX xxx

Project Management

Engineering Numerical 
Analysis

Le
ve

l 0
.2

UHS 104

UHS XXX

Kinematics of MachinesFluid Mechanics

FTR 103

MAM 109MAE 101

Le
ve

l 2
.1

Electric Machinery Humanities - Elective I

MAM 106 MAM 108

MAM 105

Mechanics and Testing of 
Materials

MAM 107

Material Sceince and 
Engineering

MAE 102

Electronic Devices and 
Circuits

Manufacturing TechnologyDesign of Machine Elements 

Field Training I

FRB 206

MAM 207

Professional Ethics 

Dynamic Modeling and 
Simulation

Fluid Power Systems Mechanical Design

Applied Engineering 
Probability and Mathematical 

Statistics

Program Map - Mechatronics and Automation

FRB 001 FRB 003 FRB 005 FRB 007 FRM 009 UHS 101 UHS 102
Information and 
Communication 

Technology

FRB 002 FRM 008FRB 006FRB 004 FRE 012FRM 010

Technical Reports Humanities - Elective III

Le
ve

l 0
.1

MAM 309

Automatic Control Systems Introduction to Mechatronics
 Logic Circuits Design and 

Applications

Environmental Pollution 
and

Industrial Safety
Humanities - Elective II

UHS XXX

MAX xxx

Elective II

UHS XXX

Elective I

MAM 208

Industrial Robots

FRB 103

MAX xxx MAM 490MAE 405

Programmable Logic 
Controllers

Elective V Elective VI Senior Design Project IIElectric Drives

MAX xxxMAE 403

Elective Req.

FTR 203
Field Training II

Artificial Intelligence

University Req. Faculty Req.

MAM 302

MAE 401

MAX xxxMAM 301 MAE 303

MAM 306MAE 304 MAX xxx

Design of Mechatronic Systems Power Electronics

Microprocessors & 
Microcontrollers

Elective IIICAD/CAM

MAM 102

Le
ve

l 1
.1

Le
ve

l 1
.2

Program Req.

Thermodynamics

FRB 101

Multiple Integrals & Complex 
Analysis

MAM 103MAM 101

Engineering Differential 
Equations

MAM 104

Measurement and 
Instrumentation

Le
ve

l 2
.2

Le
ve

l 3
.1

Le
ve

l 3
.2

Le
ve

l 4
.1
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Course/Learning Outcomes Matrix  

Learning Outcomes 

P
LO

1
 

P
LO

2
 

P
LO

3
 

P
LO

4
 

P
LO

5
 

P
LO

6
 

P
LO

7
 

P
LO

8
 

P
LO

9
 

P
LO

1

0
 

P
L

O

1
1
 

P
LO

1

2
 

P
LO

1

3
 

P
LO

1

4
 

P
LO

1

5
 

P
LO

1

6
 

Le
ve

l 0
 

Le
ve

l 0
-1

 

FRB 001 
Analytical geometry & Linear Algebra 

●   ●                           

FRB 003 Statics ● ●                             

FRB 005 Waves and Heat ● ●                             

FRB 007 Chemistry for Engineers  ● ●                             

FRM 009 Engineering Drawing           ●   ●                 

UHS 101 Foreign Language               ●   ●             

UHS 102 
Information & Communication 
Technology 

      ●   ●       ●             

Le
ve

l 0
-2

 

FRB 002 Integration & Multivariable functions ●   ●                           

FRB 004 Dynamics ● ●                             

FRB 006 Electricity and Magnetism ● ●                             

FRM 008 Production Systems Engineering       ●   ●                     

FRM 010 Engineering Drawing by Computer       ●       ●  
 

              

FRE 012 Computer Programming ●   ●                           

UHS 103 Societal Issues             ●     ●             

Le
ve

l 

1
 

Le
ve

l 

1
-1

 

FRB 101 Engineering Differential Equations ● ●                             
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MAM 101 Fluid Mechanics ●                   ●           

MAM 103 Kinematics of Machines                     ● ●         

MAM 105 Mechanics and Testing of Materials      ●                 ●           

MAM 107 Materials Science and Engineering                     ● ●         

MAE 101 Electerical Circuits                                 

MAM 109 Computer Applications     ●                 ●         

Le
ve

l 1
-2

 

FRB 206 Multiple Integrals & Complex Analysis ● ●                             

MAM 102 Thermodynamics                     ● ●         

MAM 104 Measurement and Instrumentation   ●                       ● ●   

MAM 106 Design of Machine Elements     ●                 ●         

MAM 108 Manufacturing Technology                     ● ●         

MAE 102 Electronic Devices and Circuits                         ● ●     

UHS 104 Profession Ethics       ● ●                       

FT 103 Field Training I             ●     ●             

Le
ve

l 2
 

Le
ve

l 2
-1

 MAM 201 Project Management         ●     ● ●               

MAM 203 Dynamic Modeling and Simulation                     ●       ●   

MAM 205 Fluid Power Systems ● ●                 ●           
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MAM 207 Mechanical Design      ●                 ●         

MAM 209 Mechanical Vibrations  ● ●                 ● ●         

MAE 211 Electric Machinery                         ● ●     

UHS XXX Humanities - Elective I     ● ●                         

Le
ve

l 2
-2

 

FRB 104 Engineering Numerical Analysis ● ●                             

MAM 202 Automatic Control Systems     ●               ●           

MAM 204 Introduction to Mechatronics                             ● ● 

MAE 206 Logic Circuits Design & Applications                         ● ●     

MAM 208 Industrial Robots                       ●       ● 

BES 241 
Environmental Pollution and Industrial 
Safety 

●   ● ●                         

UHS XXX Humanities - Elective II             ● ●                 

FT 203 Field Training II         ● ● ●   ● ●             

Le
ve

l 3
 

Le
ve

l 3
-1

 

FRB 201 
Applied Engineering Probability and 
Mathematical Statistics 

● ●                             

MAM 301 Design of Mechatronic Systems                              ● ● 

MAE 303 Power Electronics                         ● ●     

MAX xxx Elective I                              ● ● 

MAX xxx Elective II                              ● ● 
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MAM 309 Techincal Reports         ●   ● ●                 

UHS XXX Humanities Elective III               ● ●               

Le
ve

l 3
-2

 

MAM 302 CAD/CAM                       ●     ●   

MAE 304 Microprocessors & Microcontrollers                         ● ●     

MAM 306 Engineering Economics     ●       ●                   

MAX xxx Elective III                             ● ● 

MAX xxx Elective IV                             ● ● 

MAM 390 Senior Design Project I       ● ● ● ● ● ● ●   ● ●   ● ● 

Le
ve

l 4
 

Le
ve

l 4
-1

 

MAE 401 Artificial Intelligence                              ● ● 

MAE 403 Programmable Logic Controllers                         ● ●   ● 

MAE 405 Electric Drives                          ● ● ● ● 

MAX xxx Elective V                             ● ● 

MAX xxx Elective VI                             ● ● 

MAM 490 Senior Design Project II       ● ● ● ● ● ● ●   ● ●   ● ● 
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Mechatronics & Automation Engineering Program Courses  

Course Coding System 

Each course has a code that is consisted of: 

 3 letters that denotes the department who offers the course, followed by 

 3 digits; where: 

o the first digit from left represents the course level,  

o the middle digit represents the program who offers the course in the department, and  

o the right digit represents the course sequence (odd digits for the fall semester and even 

digit for spring semester). 

The coding system is demonstrated in the following table: 

UHS 1xx, 
2xx 

University Requirement Compulsory Courses 

UHS xxx University Requirement Elective Courses 

FRB XXX Courses offered by Basic Engineering Science Department 

FRM XXX Faculty requirement course offered by Mechanical Engineering Department 

FRE XXX Course offered by Electrical Engineering Department 

MAM xxx Course offered by Mechanical Engineering Department 

MAE xxx Course offered by Electrical Engineering Department 

MAX x3x Elective Courses offered for Mechatronics Concentration 

MAX x4x Elective Courses offered for Automation Concentration 
 

The following Abbreviation are used in the contents table: 

Pre-req Prerequisite Cr. 

Hrs. 
Credit Hours SA Student Activity 

MT1 First Midterm Exam MT2 Second Midterm Exam Final Final Exam 
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Program Requirements Courses 

Code Course Title Pre-req Cr. 

Hrs. 
Ct. Hr. Assessment  

FRB 
101 

Engineering 

Differential Equations 
FRB 002 3 

Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Basic Concepts of Ordinary and Partial differential equations (ODEs & PDEs): Oder, 

Degree, Linearity, Formation, Geometric and physical applications (Newtons law of cooling, 

electric circuits), Types of solutions, Existence and uniqueness of solutions.   

ODEs: Solution of first order ODEs (Separable, Homogeneous, Exact, Integrating factor, 

Linear and Bernoulli equations). Orthogonal trajectories. Solution of nth order ODEs 

(homogeneous and non-homogeneous). System of first order linear differential equations. 

Laplace transforms and inverse Laplace transforms with applications. Fourier series with 

applications. Gamma and Beta functions 

PDEs: Solution of linear PDEs with constant coefficients, solution of some initial-boundary 

value problems. Solution of PDEs by Laplace Transforms.  

R
ef

e
re

n
c

e
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. 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

FRB 
206 

Multiple Integrals & 

Complex Analysis 
FRB 002 3 

Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Multiple Integrals: Double integrals (Areas, Volumes, Moments, Double integrals in polar 

form). Triple integrals (Volumes, Masses and Moments in three dimensions, Triple integrals in 

cylindrical and spherical coordinates). Substitution in multiple integrals. line and surface 

integrals, Green, Stock’s and Divergence theorems.   

Complex Analysis: Complex Numbers, Complex plane, Polar form of complex number, 

Powers and roots, Complex Function, Limit, Continuity, Derivative, Cauchy-Riemann 

equations, Laplace’s Equation, Complex integration. Taylor and Laurent Series. Residue 

Integration. Conformal Mapping (linear function, Linear Fractional Transformations (or 

Möbius transformations), irrational functions, the exponential function, trigonometric 

functions).       

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  

FRB 
104 

Engineering Numerical 

Analysis FRB 101 
2 
 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Numeric in General: Solution of linear systems by iterative methods (Jacobi Iteration, Gauss–

Seidel Iteration Method, Convergence and Matrix Norms). Solution of nonlinear equations 

(Fixed-Point Iteration, Newton–Raphson’s method, Sufficient Convergence Condition). Curve 

fitting (Least square method). Interpolations (Lagrange Interpolation, Newton’s Forward and 

Backward Interpolations). Numerical differentiation. Numerical integration (Rectangular Rule, 

Trapezoidal Rule, Simpson’s Rule). 

Numeric for ODEs and PDEs: Solution of first-order ODEs (Euler’s method, Runge–Kutta 

Methods). Solution of higher order ODEs.  Boundary and initial-boundary value problems for 

ODEs, Elliptic and parabolic PDEs (Finite difference methods, Explicit method, Crank–

Nicolson Method). Lab simulations of engineering applications. 

R
ef

e
re

n
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. 

 

La
b

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. 

 

 

 

 

 

 

 

 

https://www.amazon.com/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Nita+H.+Shah&text=Nita+H.+Shah&sort=relevancerank&search-alias=digital-text
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

FRB 
201 

Applied Engineering 

Probability and 

Mathematical Statistics 

FRB 002 3 

Lec. Lab Tut Sum MT1  

 

SA Final 

2 2 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Probability:  Basic Theorems of Probability. Conditional Probability. Independent Events. Discrete and 

Continuous Random Variables. Mean and Variance of Distributions.  Discrete Distributions (Binomial, 

Poisson and Hypergeometric Distribution). Continuous Distributions (Normal and Exponential 

Distribution).  Distributions of Several Random Variables (Discrete and Continuous Two-Dimensional 

Distributions).  

Mathematical Statistics:  Random Sampling.  Sample mean and variance. Point Estimation of 

Parameters. Confidence Intervals.  Simple and multiple Linear Regression and Correlation. Testing of 

Hypotheses. Markov chains. Quality Control. Engineering Applications. Lab simulations of engineering 

applications. 

R
ef

e
re

n
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.   . 

La
b

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.  

 

 

 

 

 

 

 

 

 

 

PE/OE

https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=David+Levine&text=David+Levine&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Patricia+Ramsey&text=Patricia+Ramsey&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Robert+Smidt&text=Robert+Smidt&sort=relevancerank&search-alias=books
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

FRB 103 Environmental 

Pollution and 

Industrial Safety 

FRB 007 2 Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 1 - 3 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

- Air pollution-Adverse effects -ozone depletion – green house effects- Acid rain and global warming -

measurement and control methods. 

- Water pollution- constituents of wastewater- primary treatment: various pre-treatment methods - Advanced 

Treatment: chemical oxidation, precipitation, air stripping 

Construction Engineering and Managment 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. 

Electromechanical 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. 

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. 
References  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. 

La
b

o
ra

to
ry

  Air sampling 

 Water sampling 

 Adsorption 

 Precipitation 
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Code Course Title Pre-req Cr. 

Hrs. 
Ct. Hr. Assessment  

MAE 101 Electrical Circuits FRB 006 2 Lec. Lab Tut Sum MT1 MT2 SA Final 

1 0 2 3 30 20 10 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-T) Equivalent 

Circuits, The Node-Voltage Method and Dependent Sources, The  Mesh-Current  Method  

and  Dependent  Sources,  The  Venin  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. 

References  James W. Nilsson, Susan A. Riedel, “Electric Circuits”, Pearson educational Inc, 2012. 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 102 Electronic Devices 
and Circuits 

MAE 101 2 
Lec. Lab Tut Sum MT1 MT2 SA Final 

1 0 2 3 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t Semiconductor physics, Structure of diodes, Diode circuits and rectifiers, Structure of BJT, 

Biasing and operation modes of transistors, DC and small signal analysis of transistor 

circuits, Amplifiers circuits using BJT, Power amplifiers, Field effect transistors, Biasing of 

FET, Small signal model of FET. Amplifier circuits using FET, Design of amplifier circuits, 

Frequency response of amplifier circuits, Active filters, Feedback in electronic circuits,

 Different feedback configuration in electronic circuits, Oscillators circuits. 

References  “Microelectronic Circuits”, by Adel S. Sedra and Kenneth C. Smith, Oxford University press. 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 
211 Electric Machinery MAE 101 2 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

1 2 0 3 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t Rotating electrical machines, operating principles, main terminology, and industrial standards. 
Static conversion of electrical energy: three- phase inverter and current control. DC motor: 
principle of operation, main characteristics and construction, electrical drives with DC motor, sizing 
of real application examples. Synchronous motor (“brushless”): principle of operation, main 
characteristics and construction, electrical drives with synchronous motor.  Asynchronous motor:  
principle of operation, main characteristics and construction, electrical drives with asynchronous 
motor. Stepper motors. 

References  "Electric machines and drives", By G.R. Slemon, Addison Wesley, MA, 1992 

Laboratory  Experimental operations and checking the performance of various electric machines listed 

in the course description 



   
 
_________________________________________________________________________________ 

234 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 
206 

Logic Circuits Design & 
Applications 

MAE 
102 

3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 0 4 30 20 10 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 

Used in Program Mechatronics & Automation Engineering Program Semester 6 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 303 Power Electronics 
MAE 
211 

3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Power semiconductor devices, diodes, thyristors, and applications. Drive circuit design and 
protection techniques. Power converter circuits Applications of AC-DC (rectifiers and controlled 
rectifiers), DC-DC (Choppers), and DC-AC power converter circuits (Inverters). 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 supplie.. 

References  Rashid, M. H. (2006). Power electronics handbook: Devices, circuits, and applications. 

Burlington, MA: Academic 

Used in Program Mechatronics & Automation Engineering Program Semester 7 
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Discipline Requirements of Mechanical Engineering Course Content 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 101 
Fluid Mechanics FRB 005 3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 1 5 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Physical properties of fluids, Density, Viscosity, Surface tension. Continuum Hypothesis, Flow 
Classification, and Shear-Deformation Behavior of Fluids. Fluid statics (Buoyancy, Forces on 
submerged surfaces). Flow kinematics, Elementary fluid dynamics, Bernoulli equation. Control 
volume analysis (Mass conservation, Momentum conservation, Energy conservation, Practical 
applications). Differential fluid flow analysis (Continuity, Navier-Stokes equation). Flow in pipes 
(Laminar flow, turbulent flow, Frictional losses in pipes and pipe fittings). Dimensional analysis and 
similarity (Buckingham theorem, physical similarity). Classification of Turbomachines, Operation of 
centrifugal pumps, Series and Parallel Operation, Selection of Pumps. 

References  Munson, Young, and Okiishi, 2009, "Fundamentals of Fluid Mechanics", 7th Ed., Wiley. 

 T. C. Clayton, F. E. Donald, and A. R. John, 2006,"Engineering Fluid Mechanics", John Wiley & 

Sons, Inc., 8th Ed. 

La
b

o
ra

to
ry

 

 Determination of fluid properties 

 Hydrostatic pressure measurement 

 Determination of pressure force on submerged surface 

 Application of continuity equation for the flow through pipes 

 Apparatus of impact water jet 

 Satisfying of the Bernoulli’s theorem 

 Demonstration of the flow through orifice and free jet 

 Determination of the friction losses through pipes 

 Determination of the minor losses through pipe connections 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 
103 

Kinematics of Machines FRB 004 3 
Lec. Lab Tut Sum MT1 MT2 SA Final 

2 2 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Basic concepts of mobility and mechanisms – Graphical method of Kinematic analysis of mechanisms 
(displacement, velocity, and acceleration analysis). Computational method and computer utilization 
in kinematic analysis of mechanisms.  Force Analysis of Mechanisms (Newton Euler formulation and 
principle of virtual work). Cams (types, follower types and motion, construction of cam profile, 
cam displacement, velocity, and acceleration diagrams). Gears, Gear trains, Balancing of rotating 
masses. 

R
ef

e
re

n
ce

s  Norton, R.L., 2009, "Kinematics and Dynamics of Machinery", McGraw-Wiley 

 R. S. Khurmi, 2005, "Theory of Machines", 14th Ed., New Delhi. 

 H. Mabie, C. Reinholtz,"Mechanisms and Dynamics of Machinery", Wiley 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 108 
Manufacturing 

Technology 
FRM 008 2 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

1 2 0 3 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Metal Casting Technology: solidification process, metals and alloys, production of primary 
metals, production of shaped casting, sand casting (moulding, melting, pouring, solidification, 
cleaning, defects, and inspection). Contemporary casting processes (metallic mould, electro-slag, 
precision, and centrifugal casting). 
Metal Forming Technology: Hot and cold working of metals, metal forming processes (rolling, 
forging, drawing, extrusion and spinning), pipe and tube manufacturing, joining technology 
(fastening, riveting, soldering, and brazing, welding, and adhesive bonding). 
Welding: submerged arc welding, spot and seam welding, plasma welding, cold pressure welding, 
adhesive welding, testing of welded joints. Welding operations for ferrous metals – thermal 
welding – Oxy-Acy welding 
Metal cutting technology: Cutting tools, metal cutting machine tools (turning, drilling, boring, 
milling, shaping, planning, broaching, grinding, special purpose, gear and thread cutting and 
super finishing machine tools). 

References  Rajender Singh, 2006, " Introduction to basic manufacturing processes and workshop 

technology ", New age international publishers. 

La
b

o
ra

to
ry

 

Students make different mechanical models in all the following workshops: 

 Casting workshop 

 Metal forming technology 

 Welding 

 Metal cutting workshop 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 105 Mechanics and 
Testing of 
Materials 

FRM 008 3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 1 5 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Introduction, Concept of stress and strain, Axial loading, Stress-strain diagrams – Behavior 

of ductile and brittle metals. Area moments of Inertia. Torsion, Pure bending, Transverse 

shear, Analysis, and design of beams for bending and shearing stresses. Deflection of beams 

and shafts - Statically indeterminate beams and shafts. Transformations of stress and strain, 

Principal stresses under a given loading, Internal forces, and moments in beams (axial force 

– shear force bending moment), Deflection of beams. Destructive testing of materials (Tension, 

compression, bending, Torsion, and impact tests). 

References  Russell C. Hibbeler, 2011, "Mechanics of Materials", 8E, Pearson. 

 E.P. Popov, S. Nagarajan and Z.A. Lu, Mechanics of Materials, 2nd Ed., Prentice-Hall, Inc., 

1976. 

La
b

o
ra

to
ry

 

 Tension test, Stress-strain diagram 

 Compression test 

 Impact test 

 Bending test 

 Torsion test 

 Hardness test 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 
107 

Materials Science and 

Engineering 
FRB 006 3 Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Introduction to engineering materials. Structure and structural defects of metals, Phase 
transformation of metals, Theory of alloying and constitutional diagrams.  Plastic deformation machine 
of metals, Strengthening mechanisms, Heat treatment of metals and alloys. Deterioration of metallic 
materials, selection of alloys. Non-metallic materials. Non-destructive tests of materials (Hardness, 
Photo elasticity, X-ray, Acoustics, and Stain gages). Failure of materials due to creep and Fatigue. 

R
ef

e
re

n
c

es
 

 William F. Smith,1996,"Principles of Materials Science and Engineering", McGraw-Hill. 

 William D. Callister Jr., David G. Rethwisch, 2006, "Materials Science and Engineering: An 

Introduction", Wiley. 

La
b

o
ra

to
ry

 

 Optical microstructure         

 Heat treatment of metals and alloys        

 Hardness test           

 Photo elasticity           

 X-ray Test 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 109 
Computer 

Applications 
FRE 012 2 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

1 2 0 3 30 20 10 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. 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 102 
Thermodynamics FRB 005 

3 Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 1 2 5 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Definitions and basic concepts of thermodynamic systems, Properties of pure substances, 
phase change process, ideal gas. Work and Heat, first law of thermodynamics (closed 
system, unsteady and steady flow open systems, applications). Second law of thermodynamics 
(Heat engines and refrigerators, reversible and irreversible process, Carnot cycle). Entropy 
(Clausis inequality, entropy, increase of entropy principles, entropy change of pure substances, 
solids and liquids, entropy changes of ideal gases, adiabatic efficiency of 
process). Refrigeration Cycles:  Refrigerators and Heat Pumps, The Reversed Carnot Cycle. 

References  Yunus A.Cengel Michael A.Boles, 2014, “Thermodynamics An Engineering Approach”, 

McGraw Hill Education; 8th edition. 

La
b

o
ra

to
ry

 

 Identification and recognition of the application of work and heat 

 Identification and recognition of the application of the first law 

 Identification and recognition of the application of the second law 

 Computer controlled expansion processes of a perfect gas unit 

 investigate the thermodynamics components such as turbine, compressor, pump, boiler, 

condenser, etc. 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 
106 

Design of Machine 
Elements 

MAM 
105 

3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 3 0 5 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Introduction to design process. Review of load and stress analysis, Mohr's circle for plane stress. 

Failures resulting from static loading, variable loading, and fatigue failure. Material selection for 

strength and rigidity. 

Design of mechanical elements: Knuckle joint - screws, fasteners - shafts and shaft components - 
mechanical springs - welding joints, Bonding, and permanent joints. 

R
ef

e
r

en
ce s 

 Robert L. Mott, " Machine elements in Mechanical Design", Pearson/Prentice Hall, 2004. 

 J.E. Shigley and C. R. Mischke, "Mechanical Engineering Design", McGraw-Hill, Last Edition. 

La
b

o
ra

t
o

ry
 

Term design projects: 

 Working and assembly drawing of parts and machine elements 

 Computer aided drafting of assembly drawings and machine elements 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 
104 

Measurement and 
Instrumentation 

FRB 006 2 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

1 2 1 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Introduction – operating principles of sensors and transducers – general considerations for selection and 

evaluation of measurement equipment – statistical treatment of data – temperature sensors – pressure 

transducers – fluid transducers – strain gauges – load cells and force measurement – position and level 

measurement – uncertainty analysis of complete measurement systems – introduction to signal 

conditioning and data processing – Opto-electronics. Laboratory experiments on the course topics. 

R
ef

er
en

ce
s  Richard S. Figliola and Clemson University, “Theory and Design for Mechanical Measurements”, 

5th edition, John Wiley & Sons, Inc., 2011.  

 Alan S. Morris, “Measurement and Instrumentation Principles”, 3rd edition, Alan S. Morris, 2001. 

La
b

o
ra

to
ry

 

 Measuring Temperature (Mechanical Methods)     

 Measuring Temperature (Electrical Methods) 

 Measuring Pressure (Mechanical Methods) 

 Measuring Pressure (Electrical Methods) 

 Flow Measuring Instruments: Orifice Meter, Venturi Meter, Flow Nozzle, Pitot Tube, Movable 

Vane, ultrasonic 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 
201 

Project Management FRB 002 2 
Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 1 3 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Introduction to Project planning and scheduling, Project charter, Scope statement, Work Breakdown 
Structure, Responsibility Chart. Network diagram, Schedule analysis and possibilities using the 
Critical Path Method (CPM) and the Program Evaluation and Review Technique (PERT). Resource 
leveling and allocation, Time-cost trade off (Crashing a schedule), Gantt Chart, Time overlaps, 
Time and cost control, Risk monitoring and control, Computer applications 

R
ef

e
re

n
ce

s  Moder J., Phillips C., and Davis E., "Project Management with CPM, PERT and Precedence 

Diagramming", Last Edition. 

 Gail Freeman-Rue & James Balkwill, "Management in Engineering, Principles & Practice", 

Prentice Hall, Last Edition. 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 205 
Fluid Power Systems 

MAM 
101 

2 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

1 3 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t Thermal Properties of fluids, Bulk modulus, Types of Hydraulic fluids, Flow through conduits 

and orifices, Power losses, Pressure transients in hydraulic conduits.  Hydraulic pumps, 

Analysis of ideal and practical pumps and motors, Performance curves. Hydraulic control 

valves, Spool valve analysis, Three-way spool valve, Flapper valve analysis. Hydraulic power 

elements, Valve controlled motors.  Pump controlled motor. Pressure and flow control valves. 

Electro-Hydraulic operation of fluid power systems. 
References  Herbert E. Merritt, 1991, "Hydraulic Control Systems", John Wiley & Sons. 

 John Watton: Fundamentals of Fluid Power Control. Cambridge University Press, 2009 

La
b

o
ra

to
ry

  Demonstrate basic hydraulic operation. 

 Build circuits with pumps, filters, flow and pressure-control valves and act 

 Analyze hydraulic systems using simulation software 

 Build control and automation of an application using fluid components 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 207 Mechanical Design 
MAM 
106 

3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 3 0 5 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t Design methodology revision and creative problem solving, Design of chain drives 
selection, Belt drives, gear drives selection, shaft design, roller element bearing selection, 
Electric motor selection, structural issues, small collaborative project. 

References  J.E. Shigley and C. R. Mischke, "Mechanical Engineering Design", McGraw-Hill, Last Edition. 

 George E. Dieter, Linda C. Schmidt, 2021, "Engineering design", 6th Edition. 

Laboratory Students will use derived knowledge and work in groups to make an assigned projects in 
computer aided laboratories to demonstrate their capability of producing integrated system 
design, then oral discussion will be followed. 

 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 209 
Mechanical 
Vibrations 

FRB 004 3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 1 5 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Foundation of mechanical systems, mathematical models of mechanical systems, systems 
modeling, electromechanical systems. Explore necessary algorithms to solve equations of 
motion, Laplace transform, matrix method, and computer generated solutions. Dynamic 
response and evaluation of first and second order systems, oscillating motion with single 
DOF, measuring and analysis methods, damping of free motion. Isolation of vibration, 
vibration of two DOF, vibration of multi-degree of freedom system. Numerical methods for 
evaluation of natural frequency and patterns, design of frequency absorbers. 

References  Ahmed A. Shabana, "Theory of Vibration, An Introduction", Springer, 3rd edition, 2019 

 Rao, S.S., and A. Weiley, “Mechanical vibrations”, 4th edition, Prentice Hall, 1995 

La
b

o
ra

to
ry

 

 Validation of a pendulum dynamics and estimation of gravitational acceleration. 

 Verification of mass-spring system and estimation of spring stiffness. 

 Estimation of the moment of inertia for a wheel and the damping condition. 

 Vibration measurement methods, Double cantilever test. 

 Computer-aided simulation and case studies, course project 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 
202 

Automatic Control 
Systems 

MAM 
209 

3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 1 5 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Introduction to feedback control systems. Modeling of dynamic systems, Laplace transform, Block 
diagrams, State Space. Control system characteristics: time response, steady state error, Stability. 
Analyze control systems using root loci - Design of feedback control systems using root locus. Polar and 
Nyquist plot - small gain theory - Bode plots. Linear control systems analysis in State Space. PID 
Controllers and Tuning. Computer simulation and case studies. 

R
ef

e
re

n
ce

s  K. Ogata, 1997, "Modern control engineering", Prentice Hall. 

 R. C. Dorf and R. H. Bishop, "Modern Control Systems", 10th Ed., Prentice Hall, 2004. 

 B. C. Kuo and F. Golnaraghi, "Automatic Control Systems", 8th Ed., John Wiley & Sons Inc, 2002. 

La
b

o
ra

to
ry

 

 Modeling of dynamic systems using MATLAB/LabVIEW 

 Block diagrams Using of MATLAB / SIMULINK/LabVIEW 

 Modeling and Control of liquid level system 

 Modeling and Control of DC motor 

 Controller design of inverted pendulum 

 Modeling and Control of liquid level system 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 309 Technical Reports - 1 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

0 2 0 2 30 20 10 40 

Course 
Content 

The student is assigned a practical problem to study and write a though report covering all its 
aspects. He is expected to do one or all the following: gather information, collect data, review 
literature, analyze or test in pursue of reliable results and solutions. 

Laboratory Practical and Simulation experiment and data collection and writing concluding results with 
illustrative drawings in well-organized technical report. 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 203 Dynamic 
Modeling and 

Simulation  

FRB 101 
3 

Lec. Lab Tut Sum MT1 PE/OE SA Final 

2 1 2 5 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Introduction to systems: system, classification of systems, multi-domain engineering systems, 
linear versus non-linear systems, time-varying versus time-invariant systems, lumped versus 
distributed parameter systems, continuous-time versus discrete-time systems, deterministic 
versus stochastic systems, time-driven versus event-driven systems. Systems modeling: need of 
system modeling, modeling techniques and methods, classification of models (mechanical, 
electrical, thermal, fluidic, etc.), mathematical modeling. Simulation: introduction, advantages of 
simulation, applications of simulation, simulation techniques, numerical methods of simulation, 
characteristics of numerical models, discrete-event modeling and simulation, Hardware In the 
Loop simulation (HIL). Case studies for modeling and simulation of mechatronic systems, such as: 
physical subsystems (motor, mass-spring-damper system, etc.), longitudinal control of an 
aircraft, submarine depth control system, pilot ejection control system. 

References  KLUEVER, C. A. (2015). Dynamic systems: modeling, simulation, and control. 

 

Code Course Title Pre-req Cr. 
Hrs

. 

Ct. Hr. Assessment  

MAM 204 
Introduction to 
Mechatronics 

MAE 102 3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Mechatronics fundamentals, Electrical actuation systems, Digital logic, combinational and 
sequential logic circuits. Microprocessors & Microcontrollers. System performance, System 
Interfacing, Instrumentation, and Control Systems, Sensor technology (Proximity switches, 
Photoelectric sensors, Fiber optic sensors), signal acquisition, filtering, and conditioning – Device 
communications, Computer simulation and Practical training, Case studies and Applications. 

References  Robert H. Bishop, 2010, “Mechatronics: An Introduction”, CRC Press. 

 David, G. and Michael, B., Introduction to Mechatronics and Measurement Systems, 

McGraw Hill, 2003. 

La
b

o
ra

to
ry

 

 Control, drives and real-time interaction with mechatronic system 

 Transducer calibration system for certain application 

 Sensors for condition monitoring 

 Transistor Operation, Passive filters, and an Op Amp circuit experiment. 

 Stepper Motor Motion Control 

 Barcode reader 

 DC Motor Speed Control Using PWM 

 



   
 
_________________________________________________________________________________ 

244 
 

 جامعة بنها 
 كلٌة الهندسة ببنها

 2022لائحة مرحلة البكالورٌوس 

 

Benha University  

Benha Faculty of Engineering  

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 206 
Logic Circuits 

Design & 
Applications 

MAE 
102 

3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 0 4 30 20 10 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. 

R
ef

e
re

n
ce

s 

 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  

MAM 
208 

Industrial Robots MAM 103 3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t Definition of robot, areas of application, general structure of industrial robots. Geometrical Modeling of 
Industrial Robot Arms. Working space and working volume of industrial robots. Homogeneous Transformation 
Matrix (HTM), Position and Orientation of the robot arm end effector center. HTM between two adjacent links. 
Generalized HTMs of spatial robots. Direct Kinematic Modeling of Industrial Robot Arms. Direct kinematic 
position model (DKPM), direct kinematic velocity model (DKVM), robot arm Jacobian matrix, direct Kinematic 
acceleration Model (DKAM). Trajectory generation. Inverse Kinematic Modeling of Industrial Robot Arms. 
Dynamic Modeling of Industrial Robot Arms. 

R
ef

e
re

n
ce

s  Megahed, S., 1993, "Principles of Robot Modelling and Simulation", John Wiley & Sons Ltd, England. 

 Craig, J.,2005, "Introduction to Robotics: Mechanics and Control", 3rd edition, by Addison-Wesley Publishing 

Company, Inc. 

La
b

o
ra

to
ry

 

 Computer aided analysis of kinematics of robots 

 Kinematic modeling of 5R articulated robot 

 Kinematic modeling of SCARA robot 

 Kinematic modeling of 6 DOFs robot 

 Computer aided trajectory generation between several points 

 Dynamic analysis of planar and spatial robots 
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Code Course Title Pre-req Cr. 
Hrs

. 

Ct. Hr. Assessment  

MA
M 

301 

Design of Mechatronic 
Systems 

MAM 204 3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Modeling hypothesis and mathematical models of complex mechatronics systems.  Principle of 
operation of various sensors and transducers. Design of control strategies for vehicles and robotic 
systems. Adopting and designing different components of a mechatronics system. Microcontrollers 
and electrical components, Electromechanical actuators and control, Mechanical components and 
mechanisms, Programmable motion control and algorithm development, Closed loop control. 
Essential tools for the mechatronics system design using the V-model: MATLAB/SIMULINK, LabVIEW, 
PROTEUS VSM, SOLIDWORKS, etc. Case studies of various mechatronics systems. Control interface 
of mechatronic systems using MATLAB/LabVIEW. 

R
ef

e
re

n
c

e
s 

 Clarence W. De Silva, 2005, “Mechatronics: An integrated approach”, CRC Press, 2005. 

 Alciatore, D. G. and Histand, M.B., Introduction to Mechatronics and Measurement Systems, 

McGraw Hill,2003. 

La
b

o
ra

to
ry

 

 Demonstration and presentation of at least two mechatronic systems. 

 Performing some experiments on some basic components. 

 Using an ADDA card to control two types of systems through a PC, based system. 

 Mechatronic control in automated manufacturing 

 MATLAB/LabVIEW interface of mechatronic system. 
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Code Course Title Pre-req Cr. 
Hrs

. 

Ct. Hr. Assessment  

MAE 303 Power Electronics MAE 211 3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 0 4 30 20 10 40 

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. 

La
b

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 

 

Code Course Title Pre-req Cr. 
Hrs

. 

Ct. Hr. Assessment  

MAM 302 CAD/CAM MAM 207 3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 0 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

CAD: Geometric modeling, data exchange and integration, mechanical assembly and drafting, 
mechanical tolerance, mechanical stress analysis. CAD/CAM: Process planning and Tool path 
generation, integration of CAD/CAM with the production machine. Programming for lathe, 
drilling and milling machines, canned cycles, subroutines, Loops, Computer assisted part 
programming, DNC, CNC. Group Technology: Part families, part classifications and coding 
systems, group technology machine. Computer Integrated Manufacturing: Types of 
manufacturing systems, types of CIMS, special manufacturing systems, Flexible Manufacturing 
Systems (FMS), Manufacturing Cells. 

References  M.P. Groover, E.w. Zimmers, “Computer- Aided Design & Manufacturing”, Prentice-

Hall, Inc, New Jersey, 1984. 

Laboratory  Make various subroutines/program of different workpieces machining operations in 

CNC machine 
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Code Course Title Pre-req Cr. 
Hrs

. 

Ct. Hr. Assessment  

MAE 
304 

Microprocessors and 
Microcontrollers 

MAE 206 3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 1 1 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Historical background - Organization & Architectural Features of Microprocessor & Micro 
Controllers - Instructions Set - Instruction format, addressing modes - Assembly language 
programming of 8085 and 8051 - Interfacing of memory devices - Data transfer techniques and 
I/O ports - Interfacing of keyboard and display devices; Programmable Interrupt - Interfacing of 
sensors, actuators, A/D & D/A Converters - Analog Signal Conditioning Circuits, Standard 
Interfaces – RS232, USB - Application examples.  
 

R
ef

e
re

n
ce

s  B. Ram, "Fundamentals of Microprocessors and Microcomputers", Dhanpat Rai Publications. 

 A.K.Ray and K.M.Bhurchandi – “Advanced Microprocessors & Peripherals” Tata McGraw Hill. 

 M.A. Mazidi and J.G. Mazidi, “The 8051 Microcontroller and Embedded Systems”, Pearson 

Education, India. 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 405 
Electric Drives    MAE 303 3 

Lec. Lab Tut Sum MT1 PE/OE SA Final 

2 3 0 5 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Electric drives block diagram, criteria for selecting drive components, Dynamics of Motor-Load 
system, Motor-load Operating point, stability check, Operation of motors: starting, speed and 
braking control techniques, DC drives, AC drives, basics of industrial motor control,  DC motor 
drives, equivalent circuit of dc motors, permanent magnet DC motors, DC servomotors, 
adjustable speed DC drives, industrial examples, electric traction examples, induction motor 
drives, slip power recovery from induction motor, variable frequency AC motor drives, injection 
braking of induction motors, synchronous motor drives, stepper motor drives, computer 
controlled drives 

References  El-Sharkawi, M. A. (2000). Fundamentals of electric drives. Pacific Grove, CA: 

Brooks/Cole. 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 403 
Programmable Logic 

Controllers 
MAE 206 3 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

2 2 0 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Basic theory and applications of programmable logic controllers (PLCs). Processor units, numbering 
systems, memory organization, relay type devices, timers, counters, data manipulators, and 
programming. Explain the architecture and operation of industrial PLC's. Integration of PLCs with 
electro-mechanical systems. Develop, troubleshoot, test, and optimize PLC programs. Use of 
industrial data monitoring and supervision systems. Networking, building simple supervisory 
control and data acquisition (SCADA) system integrated with a PLC for sequential control problems. 

References  Dag H. Hanssen, Programmable Logic Controllers: A Practical Approach to IEC 61131-3 using 

CoDeSys, 2015, Wiley. 

La
b

o
ra

to
ry

 

 Program logic functions in PLC's using both graphical and text-based languages   

 Use timers, counters, and shift-registers to achieve sequential functionality    

 Monitoring and Control of filling a tank        

 Case study project to solve problems encountered in industry     

 Examine a communication protocol used with PLC's      

 Hybrid boat control system           
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 401 Artificial Intelligence MAE 304 2 

Lec. Lab Tut Sum MT1 PE/ 

OE 

SA Final 

1 2 1 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Basics of intelligent control. Design of simple intelligent controllers. Basics of Artificial intelligence, 
Fuzzy set theory, Fuzzy logic, Fuzzy reasoning, Fuzzy controllers, Fuzzy PID control. Introduction to 
Neural networks, perception model, classification problem, multilayer networks, Feed forward 
networks, back propagation learning algorithms, recurrent networks, radial basis networks, neural 
network control. Neuro-fuzzy systems, introduction to optimization methods such as swarm 
optimizations and ants colony. 

References  Y. Sin and C. Xu, Intelligent Systems: Modeling, Optimization, and Control, CRC Press, 2008 

Jinkun, Liu, “Intelligent Control Design and MATLAB Simulation”     

La
b

o
ra

to
ry

 

 Design a fuzzy controller for the system using MATLAB/LabVIEW    

 Design a neural controller for simple control system using MATLAB/LabVIEW  

 Training a multilayer perceptron with the MATLAB/LabVIEW Neural Networks Toolbox  

 Investigate the performance of a neural network on the 2D XOR problem    

 Fuzzy model reference learning control for a tanker ship      

 Train Convolutional Neural Network for Regression using MATLAB/LabVIEW   

  

Contents of Elective Courses 

Elective Courses – Mechatronics track (MAX x3x) 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 331 Mobile Robots  MAM 
208 

3 Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Introduction to mobile robots, Mobile robot hardware: locomotion, Mobile robot hardware: 
sensors, Mobile robot control system: hardware and software, Navigation I: localization and 
mapping, Navigation II: reasoning and motion planning, Wireless communication for mobile 
robots, Advanced topics: multiple robots’ coordination. Design software structures and user 
interfaces for mobile robots. 

References  Introduction to Autonomous Mobile Robots”, Seigwart et al, 2004.    

La
b

o
ra

to
ry

 

 Select and implement planning algorithms 

 Design and implement a robot or autonomous system 

 Design navigation algorithms for a specific selection of sensors 

 Design and implement user interfaces    

 Path Planning and Navigation for Autonomous Robots 
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Code Course Title Pre-req Cr. 
Hrs

. 

Ct. Hr. Assessment  

MAE 333 Digital Control MAM 202 3 
Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Introduction to digital control systems, AD/DA conversion. Conversion of linear time invariant 
systems from continuous-time to discrete-time. Identification of unknown systems.  Design of 
digital controllers and filters. Sampling continuous-time systems, time-delay systems, transfer 
functions in z-domain, block diagram simplification, stability analysis of digital systems, 
transformation techniques, compensator designs, PID controllers, digital filters, state
 space models, controllability, observability, state feedback, output feedback, and 
introduction to system identification. Laboratory experiments on the course topics. 

References  Ioan D. Landau and GianlucaZito, Digital Control Systems Design, Identification and 

Implementation, springer, 2006. 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 335 
Computer 
Interfacing 

MAE 
206 

3 
Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Computer Interfacing: Architecture of a virtual instrument, data-flow techniques, graphical 
programming. Development of Virtual Instruments (VIs) using GUI, Real-time systems. Loops, 
charts, arrays, clusters and graphs, structures, formula nodes, local and global variables, string 
and file I/O. Instrument Drivers, Introduction to data acquisition on PC, Sampling fundamentals, 
Input/ Output techniques and buses. ADC, DAC, Digital I/O, counters and timers, DMA, Software 
and hardware installation, Calibration, Resolution, Data acquisition interface requirements. 
Common Instrument Interfaces.          

References  Wells, L.K. and Travis, J., LabVIEW for Everyone, Prentice Hall Inc. (1996). 

 Sokoloft, L., Basic Concepts of LabVIEW 4, Prentice Hall Inc. (2004).     

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 332 Autonomous 
systems 

MAM 
208 

3 Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Autonomous versus automatic systems, Advanced topics in autonomous systems, including filters 
for localization, probabilistic map-based localization and mapping, motion planning and 
navigation algorithms. Design exception handling systems for autonomous systems. Select and 
implement planning algorithms. Knowledge-base: facts and procedures, acquisition, exploration, 
skill transfer, learning. Autonomous systems architecture: behavioral principles, expert systems, 
knowledge-bases, multi-level control concepts. Applications of autonomous systems. 

References  Seigwart et al, 2004, Introduction to Autonomous Mobile Robots”, Wiley.   
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 
334 

Micro Electromechanical 
Systems (MEMS) 

MAM 301 3 
Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

Course 
Content 

Introduction to Micro and Nano-Electromechanical Systems (MEMS/NEMS). Design of 
MEMS/NEMS; Fabrication of MEMS/NEMS; Principles of sensing and actuation in MEMS/NEMS: 
Electrostatic – Piezoresistive - Magnetic; Applications of MEMS/NEMS; Computer Simulations and 
Course Project.       

References  Adim Maluf, Kirt Williams, 2004, "An Introduction to MEMs Engineering", Artech House 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 336 Automotive 
Engineering 

MAM 
301 

3 Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Characteristics of Ground Vehicle, Classification of Motor Vehicle. Manual and automatic 
Transmission Systems, Propeller Shaft and Drive Shaft. Tires, Construction of Tire, Tire Dynamics. 
Types of Suspension System: Mechanical, Pneumatic and Hydraulic suspension systems. Design 
Analysis of Suspension System, Braking System, Steering System, introduction of hybrid cars, 
autonomous cars.     

References  Abubakar, S.; Alammari, Youssef; Kaisan, M. U.; Mahroogi, Faisal O.; Narayan, S.; Sakthivel, R, 

2019, " An introduction to automotive engineering", John Wiley & Sons & Scrivener 

Publishing. 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 
431 

Embedded System 
Design 

MAE 
304 

3 Lec. Lab Tut Sum MT1  

 

SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Fundamentals of embedded system hardware and firmware. Embedded processor selection, glue logic, circuit 
design, circuit layout, circuit debugging, development tools, firmware architecture, firmware design, and 
firmware debugging. Microcontrollers family, architecture of microcontroller, wire wrapped microcontroller 
board. Development of embedded software using C language. The students will be able to grasp the main 
principles of embedded system design and understand the concept of hardware-software co-design. 

R
ef

er
en

ce
s  Embedded systems design with the Atmel AVR microcontroller, Barrett, Steven F., and Steven 

Frank Barrett, Morgan & Claypool Publishers, 2010. 

 AVR Microcontroller and Embedded Systems, Mazidi, The. Pearson India, 2010. 

La
b

o
ra

to
ry

 

 Testing of microcontrollers IO pins 

 Generation of different signals using Microcontroller. 

 Microcontroller interface with sensors. 

 Microcontroller interface with actuators and motors (DC and servo motors) 

 Microcontroller interface with peripheral devices and communication. 

 Digital function implementation using digital blocks 

 

Ayman Soliman
Typewriter
MT1

Ayman Soliman
Typewriter
MT1

Ayman Soliman
Typewriter
MT2
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 
433 

Biomechatronic MAM 
301 

3 Lec. Lab Tut Sum MT1  

 

SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Fundamentals of embedded system hardware and firmware. Embedded processor selection, glue 
logic, circuit design, circuit layout, circuit debugging, development tools, firmware architecture, 
firmware design, and firmware debugging. Microcontrollers family, architecture of microcontroller, 
wire wrapped microcontroller board. Development of embedded software using C language. The 
students will be able to grasp the main principles of embedded system design and understand the 
concept of hardware-software co-design. 

R
ef

er
en

ce
s  Embedded systems design with the Atmel AVR microcontroller, Barrett, Steven F., and Steven 

Frank Barrett, Morgan & Claypool Publishers, 2010. 

 AVR Microcontroller and Embedded Systems, Mazidi, The. Pearson India, 2010. 

La
b

o
ra

to
ry

 

 Testing of microcontrollers IO pins 

 Generation of different signals using Microcontroller. 

 Microcontroller interface with sensors. 

 Microcontroller interface with actuators and motors (DC and servo motors) 

 Microcontroller interface with peripheral devices and communication. 

 Digital function implementation using digital blocks 

 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 435 Autotronics MAM 
301 

3 Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Basics of control and electronic systems. Introduction to Autotronics, Vehicle main components 
and subsystems: propulsion systems, suspension systems, braking systems, steering systems, 
Engine starting system, fuel supply system and ignition system. Advanced vehicle systems: Anti-
lock Braking system, Brake-By-Wire system, semi-active and active suspension systems, driving 
assistance systems, drive-By-Wire system, passive and active driving safety systems, and Steering-
By-Wire systems. Electric vehicles and hybrid vehicles.      
     

References  Konrad Reif, 2019, " Automotive Mechatronics: Automotive Networking, Driving Stability 

Systems, Electronics", Bosch Professional Automotive Information.  

 
 

 

 

Ayman Soliman
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Elective Courses – Automation  track (MAX x4x) 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 341 Industrial Automation MAM 
208 

3 Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t Principles of integrating robots in factories, emphasizing computer numerical control (NC, CNC, DNC), 
computer aided design (CAD), and computer integrated manufacturing (CIM). Computer aided process 
planning, Process Systems and automated machinery, Automated material handling and storage systems, 
Simulation of automated Systems. Components of automation lines, industrial robot programming, system 
drivers and sensors. Construction of 3D CAD drawings of mechanical parts of automated manufacturing 
systems. Study of famous applications such as: Binder-Processing machine, Sagger load station, Tray 
handlers, Cotton classing system.         

References  Chanchal Dey, Sunit Kumar Sen, 2020, " Industrial Automation Technologies", CRC press

   

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 343 Machine Vision 
Systems 

MAM 
204 

3 Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Machine Vision Systems: Image understanding and image representation, feature extraction, 
segmentation, optical flow, and structure from motion. Image processing algorithms and traditional 
computer vision approaches. Use of image information to control a robot. Camera calibration, 
Artificial vision, Motion detection, Object tracking, Motion capture.  Three-dimensional imaging, 
Epipolar geometry, Stereoscopic vision, Active range imaging, structured lighting. Visual servoing, 
target tracking, Mapping and robot guidance, activity monitoring, motion estimation, autonomous 
systems, biomedical imaging devices.         

References  “Robotics, Vision and Control, Fundamental Algorithms in MATLAB”, By Peter Corke, Springer  

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 
345 

Playware Technology MAM 
208 

3 Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Fundamental principles and tools for the development of entertainment and educational robotics. 
Adaptivity, embodied artificial intelligence, hardware and software adaptivity, modularity, 
distributed processing, tangible interfaces, man-machine interaction, human-robot interaction, 
interaction design, play and play dynamics. Integrate knowledge on play and interaction in synthesis. 
Design of a modular robotic playware platform. Playful interaction with voice sensing modular 
robots. Adaptivity and implementations of adaptivity in playware.    
    

References  S. Papert. Mindstorms: children, computers, and powerful ideas. New York, NY, USA: Basic 

Books, Inc., 1980. 

 Standard Guide for Rapid Prototyping of Information Systems, ASTM, 2010. 
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Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 342 Theory of Automata MAM 202 3 Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t 

Fundamental concepts in automata theory and formal languages including grammar, finite 
automaton, regular expression, formal language, pushdown automaton. Deterministic finite 
automaton and nondeterminism. Minimization of automata and applications. Turing machines 
and (un)decidability. Form basic models of computation. Foundation of computer science, 
compilers, software engineering, concurrent systems. The properties of these models will be 
studied and various rigorous techniques for analyzing and comparing them will be discussed, 
by using both formalism and examples.     

References  John E. Hopcroft, Rajeev Motwani, Jeffrey D. Ullman, 2001, "Introduction to automata 

theory, languages, and computation", Addison-Wesley 

 

Code Course Title Pre-req Cr. 
Hrs

. 

Ct. Hr. Assessment  

MAM 344 
Sensors and 

Actuators 
MAM 208  3 

Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

Course 
Content 

Sensors: Sonar and Optical Sensors, Inertial Measurement Units, Temperature, Pressure, and 
Tactile Sensing, Body-Surface Biopotential Electrodes. Actuators: Solenoids, DC Motors, Stepper 
Motors, Servo Motors, Linear Actuators, Pneumatic Muscles, Shape Memory Alloys. 

References  Clarence W. de Silva,2015, “Sensors and Actuators Engineering System Instrumentation”, 

Second Edition, CRC press. 

 

Code Course Title Pre-req Cr. 
Hrs

. 

Ct. Hr. Assessment  

MAM 
346 

Industrial Material Flow 
Management 

MAM 301 3 
Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

Course 
Content 

Sensors: Sonar and Optical Sensors, Inertial Measurement Units, Temperature, Pressure, and 
Tactile Sensing, Body-Surface Biopotential Electrodes. Actuators: Solenoids, DC Motors, Stepper 
Motors, Servo Motors, Linear Actuators, Pneumatic Muscles, Shape Memory Alloys. 

References  Bernd Wagner, Stefan Enzler, 2005, "Material Flow Management: Improving Cost Efficiency 

and Environmental Performance", Springer Science 
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Code Course Title Pre-req Cr. 
Hrs

. 

Ct. Hr. Assessment  

MAM 441 
Hydraulic Servo 

Control 
MAM 205 3 

Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t Fields of applications of hydraulic servo systems –Hydraulic servo systems versus proportional 
systems and electric servo systems – Hydraulic servo valves; types, static characteristics, valves 
coefficients, lapping conditions – Transient and steady state flow forces acting on spools and 
flappers – Pilot operated servo valves and types of feedback – Dynamic characteristics of servo 
valves and fluid lines – Hydro mechanical and electro-hydraulic servo systems; loop gain, stability, 
dynamics – Course project.        

References  John Watton, 2009, “Fundamentals of Fluid Power Control”, Cambridge University Press. 

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAE 443 Internet of Things MAE 304 3 
Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 
C

o
n

te
n

t Introduction to Internet of Things, physical design of IOT. Logical design of IOT, IOT enabling 
technologies, IOT Levels. Interconnection and integration of the physical world and the 
cyber space. Home automation, cities, environment, energy, retail, logistics. Agriculture, 
industry, Health and Lifestyle. Simple Network Management Protocol (SNMP), Limitations 
of SNMP, Network Operator Requirements. IOT design and Methodology. IOT Devices, 
exemplary device, Board, Linux on Raspberry Pi, Interfaces, and Programming & IOT Devices  

References  Jamil Y. Khan, Mehmet R. Yuce, 2019, “Internet of things: Systems and Applications”, Jenny 

Stanford Publishing.  

 

Code Course Title Pre-req Cr. 
Hrs. 

Ct. Hr. Assessment  

MAM 445 
Computer Numerical 

Control (CNC) 
MAM 
302 

3 
Lec. Lab Tut Sum MT1 MT2 SA Final 

2 0 2 4 30 20 10 40 

C
o

u
rs

e 

C
o

n
te

n
t 

Numerical Theory – Control Units of Me 
anical Systems – Control of Manufacturing processes – Sensing Elements – Programming 
Languages of Numerical Control Machines – Programming Applications in Manufacturing – 
Computer Control in Manufacturing Machines – CAM software e.g. Artcam - CNC-PLC 
integration and communication  

References  Peter Smid, “CNC Programming Handbook”, Third Edition, Industrial press inc. 

 Michael Fitzpatrick, Keith Smith, “Machining and CNC Technology” 4th Edition, Mc Graw Hill. 

 

 




