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 Gravity&Magnetic
Prospecting



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ ص ا وا/ا ا ه ك

ك .2 ا / ا ا ا ا  ه

ر .3 ا ر / ط ا غ و ف  IIا

ا .4 ر ا ل  ريدوام أ

ا .5 / اا ا را  ا

را .6 ا ت ا (د  75 )ا

ص .7 ا ا ه اد إ خ  2/10/2022 ر

ر-9 ا اف  أه
اسǠسǠɆت الǠȖلب ǩعɆȲم Ƃإ واƫغǠȺطɆȆɆةɅهدف اƨذɆǣة ƙǪȪɅرȖل˨ ئي اɆȥɀɆƨزˬ ȵنǠوȵاɋسǪكشǠف Ǡŏ وƘȆȦǩاǪɅعȲق .تȵعǠƨǠت

 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا د ا�ك ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د ن جك ر ا ن رر كل ف و ه ح و . ح  .ا

وا .8 وا ا ائ وط ا  ت



وا-أ  ا
ه- اا كوا ا ان سا
ف- اا و ا ف ا وأه ط غ وا ا ئ ا ق دا

- 
 

ع-ب ص ا رات ا
ر–1ب
رات–2ب ز

 

وا ا ائ  ط

ش.- ت ، ذا ، اءات
-. رس ا وا� ت ر ا
-. دة و ا ا ا ض إ ب ا د إر
و- ح ات اه ا

 
ا ائ  ط

رس. ا رك ا
ا�
رات .ئوا وأ

 
ا-ج رات

ر-1ج ب درة طو ط ت أداء  ل ا وا د  و ا و رر ا . ا
اااا-2ج ه ا در .ا
ر-3ج ب درة طو ط حوار  ا . ا ش وا

 

وا ا ائ  ط

رة إدارة • ح ر حو  ا ت  ش و  .ا
ف • ب ك ط شط ض ا ت ا� وا  .ا وا
ص • در ن  خ .ا شط ا

 
ا ائ  ط



رك • ش درس   ا ا ل ا زام د ب ا ط ه ا ح ؤو و  .ا
زام • د ا حدد و م  ا ت د وا حوث. ا  وا
رات ر • خ ئ ا ا زام ن وا ل ا ح ر وا ري ا  .وا

ا-د ( وا ا رات (.ا ا ر وا ظ ا ا ى ا� رات
ب درة -1د ط ل  ا ئل ع ا طاا و ا ت .كش
ب درة -2د ط ل  ا ئ ع ا ز و ا ت ود .ا
ب درة -3د ط ل  ا ئل ع ا و د ا دة.ا
ر-4د ب درة طو ط حوار  ا ش ا  .وا



ا .9  ا

ع ت ا� ا ا ا ا ت ا ط  ط

ول  3 ا
Introduction : The general 
principles of geophysical 
methods

+ ا ي
 و

+Geophysical field operations 3 ا  ي
ا

او و
ا ن  ا

ث  Principle of modern 3 ا
gravimeters+ أ ي

 و
ا  Interpretation of gravity 3 ا

(Bouguer ) anomalies+ ا ي ن  ا

 3 ا
Methods of separation 
(Analytical , Graphical)regional 
and residual (local) anomalies

+  ي
أ

او و
ا ن  ا

دس +Integrated geophysical methods 3 ا و ي ا
 

 3 ا

Introduction: 
Earth's magnetic field, main 
field, external field, local 
anomalies, origin of earth's 
magnetic field

+  ا ي

3ا

Parameters affect on the 
magnetic effect ,Basic concepts 
and definition  of magnetic 
forces , magnetic field strength  
, intensity of magnetization , 
susceptibility , magnetic 
moment, magnetic induction  - 
RM - , unit of magnetic 
intensity . 
The total field ,its components 
and elements  , variation in the 
earth magnetic field , secular 
variation , diurnal variation , 
magnetic susceptibility of rocks 
. Paleomagnetism  , 
magnetization of rocks.

+ ت ي وا  ا
 ا

+3Field procedureا  اي

 Reductions of magnetic   3ا
measurements+ ي ي ن  ا

دي  3Standard curves – azimuthا
effect+  ا ي

 3Magnetic anomaliesا
interpretationن+ي ا و

 ا
ث  3application of magneticا

methods in mineral explorationا ي 

ا ت ي33D programmingا وا  ا
 ا

  ي3Case studiesا



: ا اءات  ا
رك ▪  ا
ى ▪  أ

Outlines of Geophysical Prospecting - A manual for 
geologists by Ramachandra Rao, M.B., Prasaranga, 
University of Mysore, Mysore, 1975. 
Exploration Geophysics - An Outline by Bhimasarikaram 
V.L.S., Association of Exploration Geophysicists, Osmania 
University, Hyderabad, 1990. 
An introduction to Geophysical Prospecting by Dobrin, M.B. 
McGraw Hill, New Delhi, 1984. 
Applied Geophysics by Telford W.M. Geldart L.P., Sheriff, 
R.E. and Keys D.A. Oxford and IBH Publishing Co. Pvt., Ltd. 
New Delhi, 1976. 

ا ورش ل ا و ( ص ت
) و ا ا وا ت وا ت ور  وا

 

ل ا و ( ا ت ا
ت را وا ا ر وا ف ا ات

) ا  ا
. 

ل .10  ا

ا ت + ا ء

�

 



 Petroleum Geology



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ وا/ا ا ا

ا .2 / ا ا ا  ا

ر .3 ا ر /  ا ا

ا .4 ر ا ل  ريدوام أ

ا .5 / را ا ا  اا

را .6 ا ت ا (د  75 )ا

ا .7 ا اد إ خ  20/9/2022 ر

ر-9 ا اف  أ
ا وف وا ز ا ر ا ه و ه و ه و ا أ ا� ا و

أ ه ك .ذ ا ا

 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا ي د ا�ك ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د ن جك ر ا ن رر كل ف و ه ح و . ح  .ا

وا .8 وا ا ائق وط ا  ت



وا-أ  ا
اا- اوا ان سا
ف- اصا و اع وا ا ا ا وف روا اا م ا اص و ز ا

- 
 

ع-ب ا رات ا
ر–1ب
رات–2ب از

 

وا ا ائق  ط

ش.- ت ، ذا ، اءات
-. رس ا وا� ت ر ا
ا- ا ض إ ب ا د .إر دة و ا
و- ح ات ا ا

 
ا ائق  ط

رس. ا ر ا
ا�
رات .ئوا وأ

 
ا-ج رات

ر-1ج ب درة طو ط ت أداء  ل ا وا د ي و ا و رر ا . ا
اااا-2ج ا در .ا
ر-3ج ب درة طو ط حوار  ا . ا ش وا

 

وا ا ائق  ط

رة إدارة • ح ر حو  ا ت  ش و  .ا
ف • ب ك ط شط ض ا ت ا� وا  .ا وا
ص • در ن  خ . شط ا ا

 
ا ائق  ط



رك • ش درس  ي ا ا ل ا زام د ب ا ط ه ا ح ؤو و  .ا
زام • د ا حدد و م ي ا ت د وا حوث. ا  وا
رات ر • خ ئ ا ا زام ن وا ل ا ح ي وا ر  . ا

(.-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا رات ا
ب درة -1د ط ل  ا ئل ع ا دا و نا ك .ا
ب درة -2د ط ل  ا ب ع ا راك وا و كا .ا
ب رةد -3د ط ل  ا ئل ع ا و ددة. ا ا
ر-4د ب درة طو ط حوار  ا ش ا  .وا



ا .9  ا

: ا اءات  ا
ر ▪  ا
ى ▪  أ

Reynolds(2008) , Petroleum Reservoir Engineering 
Handbook, Tarek Ahmed, (4th edition 2010).) 

ع ت ا� ا ا ا ا ت ا ط  ط

ول  Introduction to petroleum 5 ا
geology  ا ي+ي

 و

 5 ا

 Chemical composition of 
petroleum (oil & gas) ا +ي

 و

ث  5 ا
The origin of Petroleum 

ت +ي ا ا
را  ا

ا  5 ا
Petroleum system 

ا +ي ن  ا

 5 ا
Source rocks 

ت +ي ا ا
را  ا

دس  5 ا
Reservoir rocks 

و +ي ا
 

 5 ا
Seal or cap rocks 

 ا +ي

5ا
Generation of petroleum 

ت +ي وا ا
درا ا

5ا

Migration and accumulation 
of petroleum  ا+ي 

5ا
  Hydrocarbon traps 

ي +ي ن  ا

دي 5ا
Reservoir conditions 

ت +ي ا ا
را  ا

5ا
Reservoir mechanics 

ن+ي ا و
 ا

ث  ا +ي5Petroleum geology of Iraqا

ا  5The most important oil fieldا
in Iraq

ت +ي وا ا
درا  ا

 5The most important oil fieldا
in Iraq

  +ي



ا ورش ل ا و ( ت
) و ا ا وا ت وا ت ور  وا

 

ل ا و ( ا ت ا
ت را وا ا ر وا ف ا ات

) ا  ا
. 

ل .10  ا

ا ت  ا

�

 



 

Fundamentals Of 
Petroleum Reservoir.

Eng. I



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ ص ا وا/ا ا ك

ك .2 ا / ا ا ا  ا

ر .3 ا ر / ا ا  Iدئ

ا .4 ر ا ل  ريدوام أ

ا .5 / اا ا را  ا

را .6 ا ت ا (د  75 )ا

ص .7 ا ا اد إ خ  2/2/2023 ر

ر  .8 ا اف أ
و ا ت ا ا إ اف ا ا ا ه ا ك نب ا و ط .وا

 
 
 
 
 
 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا د ا�ك ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د ن جك ر ا ن رر كل ف و ه ح و . ح  .ا



وات .8 وا ا ا وط  ا

وا-أ  ا
اا- كوا ا ان سا
ا- ه ا ك
ط- وا
ن- ا

 
 

ع-ب ص ا رات ا
ر–1ب
رات–2ب ز

 

وا ا ا  ط

ش.- ت ، ذا ، اءات
-. رس ا وا� ت ر ا
-. دة و ا ا ا ض إ ب ا د إر
و- ح ات ا ا

 
ا ا  ط

رس.ا ا رك
ا�
رات .وا وأ

 
ا-ج رات

ر-1ج ب درة طو ط ت أداء  ل ا وا د  و ا و رر ا . ا
اااا-2ج ا در .ا
ر-3ج ب درة طو ط حوار  ا . ا ش وا

 

وا ا ا  ط

رة إدارة • ح ر حو  ا ت  ش و  .ا
ف • ب ك ط شط ض ا ت ا� وا  .ا وا



ص • در ن  خ . شط ا ا
 

ا ا  ط

رك • ش درس   ا ا ل ا زام د ب ا ط ح ا ؤو هو  .ا
زام • د ا حدد و م  ا ت د وا حوث. ا  وا
رات ر • خ ئ ا ا زام ن وا ل ا ح ر وا ري ا  .وا

(.-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا رات ا
ب درة -1د ط ل  ا ئل ع ا دا و نا ك .ا
ب درة -2د ط ل  ا ب ع ا راك كا .ا
ب درة -3د ط ل  ا ئل ع ا و ددة. ا ا
ر-4د ب درة طو ط حوار  ا ش ا  .وا



ا .9  ا

: ا اءات  ا
ر ▪ ا  ك
ى ▪  أ

Petroleum Reservoir Engineering Handbook, Tarek Ahmed, 
4th edition (2010). 
Applied Petroleum Reservoir Engineering Third Edition. 
Ronald E. Terry J. Brandon Rogers (2015). 
Petroleum Reservoir Engineering Practice. Nnaemeka 
Ezekwe (2010). 

ا ورش ل ا و ( ص ت
ور (وا و ا ا وا ت وا  ت

ا ا ق ق  ا

ع ت ا� ا ا ا ا ت ا ط  ط

ول  5 ا
FLUID FLOW EQUATIONS  
STEADY-STATE FLOW and
Water drive reservoirs

+ ا ي
 و

 5 ا

The Steady-State 
Model in the MBE and

  The unsteady-state 
model in the MBE

+  ي
ا

او و
ا ن  ا

ث +  Natural Water Influx and 5 ا أ ي
 و

ا +Classification of aquifers 5 ا ا ي ن  ا

  Recognition of natural 5 ا
Water influx modelsand+  ي

أ
او و
ا ن  ا

دس ’Schilthuis 5 ا Steady-State 
Model+ و ي ا

 

Hurst’s 5 ا Modified Steady-
State Model+  ا ي

 5The Van Everdingen-Hurstا
Unsteady-State Model+ ت ي وا  ا

 ا
+5principle of superpositionا  اي
+5Bottom-Water Driveا ي ي ن  ا

دي 5Fetkovich’sا Method+  ا ي

5ا

Fluid Flow in Petroleum 
Reservoir 

• Introduction 
• Fluid Types 

 

ن+ي ا و
 ا

ث  5Definition of Fluid Flowا
Regimes+  ا ي

ا +5Fluid Flow Equationsا ت ي وا  ا
 ا

+5Radial Flow Equationsا   ي



ل ا و ( ا ت ا
ت را وا ا ر وا ف ا ات

) ا  ا
. 

ل .10  ا

ا ت ا ا دئ + ا  Iدئ

�

 



 Computer Applications
In Engineering

(MATLAB)



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ ص ا وا/ا ا

ز .2 ا / ا ا ا  ا

ر .3 ا ز ر / ات ا

ا .4 ر ا ل  ريدوام أ

ا .5 / اا ا را  ا

را .6 ا ت ا (د  60 )ا

ص .7 ا ا اد إ خ  19/9/2022 ر

ر-9 ا اف  أ
ب لا باا اتاأداةا�ا

اا رواا تا ضوا  غ
تواتاادارةدر باما  .ا

 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ع ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا د ا�ك ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د ن جك ر ا ن رر كل ف و ه ح و . ح  .ا

وا .8 وا ا ق ا وط ا  ت



وا-أ  ا
دئاادراك- ااابا�وا اداةا -  

.
-

- 
 

ص-ب ا رات عا
اتطت1ب افقأا  - .اا�
اد2ب ادأ اتاا دروا ضا راتواغ  - .اا
ام3ب تأ ا تا  . ةلااا

وا ا ق ا  ط

ش.- ت ، ذا ، اءات
-. رس ا وا� ت ر ا
د- إاإر .ب دة و ا ا ا
و- ح اات ا

 
ا ق ا  ط

رس. ا ر ا
ا�
رات .وا وأ

 
ا-ج رات

ر-1ج ب درة طو ط ت أداء ع ل ا وا وعد  و ا رر ا . ا
اااا-2ج در .اا
ر-3ج ب درة طو ط حوار ع ا . ا ش وا

 

وا ا ق ا  ط

رة إدارة • ح ر حو ع ا ت  ش و  .ا
ف • ب ك ط ت شطا� ض ا وا ع وا  .ا
ص • در ن  خ . شط ا ع ا

 
ا ق ا  ط



ا .9  ا

رك • ش درس ع  عا ا ل ا زام د ب ا ط ه ا ح ؤو و  .ا
زام • حدد وعد ا م  ا ت د وا حوث. ا  وا
رات ر • خ ئ ا ا زام عن وا لوا ا ر ح ري ا  .وا

(.-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا رات ا
افو 1د ضواأ دغ اا هااا  - .ا

اتا2د راتلا ةا راا  .ا

ع ت ا� ا ا ا ا ت ا ط  ط

ول ا يIntroduction in computer 3 ا
 و

+Introduction in Windows 3 ا  ي
ا

او و
ا ن  ا

ث + Basic Operations 3 ا أ ي
 و

ا + Excel Functions 3 ا ا ي ن  ا

+ Conditional Functions 3 ا  ي
أ

او و
ا ن  ا

دس + Excel Tables 3 ا وا ي
 

+ Excel Charts 3 ا  ا ي

+3Import & Export Dataا ت ي وا  ا
ع  ا

3ا
Matlab Introduction & 
Environment +  اي

+ 3Basic Operationsا ي ي ن  ا

دي + 3Matlab Functionsا  ا ي

ن+ي 3Matrices & Matrix Algebraا ا و
 ا

ث  ا ي 3Plottingا

ا ت ي3Input & Outputا وا  ا
ع  ا

  ي3Loops for & whileا



: ا اءات  ا
ر ▪  ا
ى ▪  أ

Microsoft excel for scientists and engineers by 
Bernard V. Liengme.) 

ا ورش ل ا و ( ص ت
و ت وا ت ور (وا و ا ا  ا

 

لا ا و ( ا ت
ت را وا ا ر وا ف ا ات

) ا  ا
. 

ل .10  ا

اا ب ت ا ت  ا
�

 



  

 
 

Numerical Analysis



ر ق ال وصف ذج ن

ر ق ال وصف

ة .1 ا ة ؤ ص ا ا ة وا/ج ا ة ه ة ك

كز .2 ا / ا ةق ا ا ا ة  ه

ر .3 ا ز ر /  Numerical Analysis ا

حة .4 ا ر ا ل ريدوام أش  ح

ة .5 ا / ا ا ة را ا ة ةا  ا

ة .6 را ا ت ا (د  60 )ا

ص .7 ا هذا اد إ خ  26/9/2022 ر

ر-8 ا اف  أه
ح ب ا ة ض ا ت د ا ح دي ا ا م

ا ط وق زم أو
 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ع ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً ض زاً ا ذا ي د ا�ك ج ر ا ف و ر و
ج ر ا ن ض رر كل ف و ه ح و . ح ا رص ا ن وى ا دة س ا ق ح د ن  .ك



ة -9 ا ة  ا

ع ت ا� ة ا ا ا ت ا ج ة ة ط  اط

ول  Introduction 2 ا
Interpolation 

ي ة ظ ة ئ ا
ة ق  و

 2 ا
Solution of system of 
linear equations (Gaussian 
elimination, Gauss Jordan 
method, Jacobi method, 
Gauss Seidel method) 

ي ة ظ ة ئ ا
ة ق  و

ث ي 2 ا ن ظ  ا
ا ي 2 ا ة ظ ة ئ  أ

 2 ا
Least square method 
(Linear equations, 
Polynomial equations) 

ي ة ظ ة ئ ا
ة ق  و

دس  Interpolation and 2 ا
approximation (the finite 
divided difference, 
piecewise polynomial, 
piecewise cubic 
polynomial or cubic 
spline, least squares 
method, orthogonal 
polynomial) 

ي ة ظ ة ئ ا
ة ق  و

ي 2 ا ة ظ ة ئ ا
ن  وا

 2Solution of non-linearا
equations (acceleration 
technique, stopping 
criteria, bisection method, 
secant method, Newton-
Raphson method, Muller’s
method 

ي ة ظ ة ئ ا
ة ق  و

ي2ا ةظ ة ئ ا
ة ق  و

ش  2Solution of system ofا
linear equations 

ي ي ظ ش ن  ا

دي  2System of non-linearا
equations (simple iteration 
method, Newton-Raphson 
method, finite difference 
Newton-Raphson, 
Broyden’s method) 

ي ة ظ ة ئ  ا

ي2ا ةظ ة ئ ا
ة ق  و

ث 2ا
Solution of partial 
differential equations by 
finite difference 

ي ة ظ ة ئ  ا

ا ي 2Finite elementsا   ظ

ي2ا ة ظ  ق



: ة ا اءات  ا
ر ▪ ا ب  ك
ى ▪  أ

[1] J. Stoer and R. Bulirsch, Introduction to Numerical 
Analysis, Springer-Verlag, ISBN 0-387-90420-4  
[2] L.N. Trefethen and D. Bau, Numerical Linear 
Algebra, Society of Industrial and Applied Mathematics  
[3] C.T. Kelley, Iterative methods for linear and 
nonlinear equations, Society of Industrial and Applied 
Mathematics 

[4]Numerical Methods with Matlanb Codesة س س ا ة ال�ب ة ,ك
ية ص ت ا ة ا

 , رش ظ ال ع ن أ.م.د. ,2020

�

 



  

 

Engineering statistics



ر ق ال وصف ذج ن

ر ق ال �وصف

ة .1 ا ة ؤ ص ا ا ة وا/ج ا ة ه ة ك

كز .2 ا / ا ةق ا ا ا ة  ه

ر .3 ا ز ر /  Engineering statistics ا

حة .4 ا ر ض ا ل ريدوام أش  حض

5. / ةا ا ا ة را ا ة ةا  ا

ة .6 را ا ت ا (د  60 )ا

ص .7 ا هذا اد إ خ  25/9/2022 ر

ر-8 ا اف  أه
ووɀȑح ǦطǠȆǤب اɍǠȶǪǵɍت ǦɅȀظȹو اǵɍصǠء لȲȞم ǦɆȅǠȅɍا واƫقɆɅǠس اǠǤƫدئ ƇǼقǩ Ž ȸȶكɅ الȆɆǝȀي اǼƬف أن

 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ع ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً ض زاً ا ذا ي د ا�ك ج ر ا ف و ر و
ن وى ا دة س ا ق ح د ن جك ر ا ن ض رر كل ف و ه ح و . ح ا رص  .ا



ة -9 ا ة  ا

: ة ا اءات  ا
ر ▪ ا ب  ك
ى ▪  أ

Statistics and Data analysis, by Davis, J.C. and Simpson R. J; 
John Wiley & Sons, New York, 1973. 

Introduction of Statistics, by Milton, J.S., McTeer, P.M. and 
Corbet, J.J., the McGraw Hill Company New York, 1999. 

Elements of Practical Statistics, by Kapur, S.K., Oxford IBH, 
New Delhi, 1989 

 
Ǽƭد.أ / ǦɆȅǼȺƬا الɆǤȖǪقǠت Ž واɍǠȶǪǵɍت ǼȶƮاǵɍصǠء ,ǼȞȅ ابȀاهɆم Ȳȝي شǠǶدة, ابȀاهɆم

, والɀǪزɅع ȀȊȺȲل ȀجȦال Ȳȝي,دار ض  1ȀɅǠȺɅ2005رˬ

ǦɆǤط ǼǤȝالɆȶȆع Ǽƥأ/ اǵɍصǠء الǼǤاǠǤȵ–ǦɅدئ :دار  Ǡȶȝ2007ن

�

ع ت ا� ة ا ا ا ت ا ج ة ا ط ة  ط

ول  The Role of Statistics in 3 ا
Engineering.
Descriptive and 
inferential statistics. 

ي ة ظ ة ئ ا
ة ق  و

ي 3 ا ة ظ ة ئ ا
ة ق  و

ث  Pictorialdescription of 3 ا
data

ي ن ظ  ا

ا  Random sample 3 ا
selection.

ي ة ظ ة ئ  أ

يData classifications 3 ا ة ظ ة ئ ا
ة ق  و

دس يFrequency distributions 3 ا ة ظ ة ئ ا
ة ق  و

 Cumulative frequency 3 ا
distributionsي ة ظ ة ئ ا

ن  وا

 3Graphical representationا
of data histogramsي ة ظ ة ئ ا

ة ق  و

ي3Frequency polygonا ةظ ة ئ ا
ة ق  و

ش 3ا
Measures of probability 
variation and the binomial 
distributions

ي ي ظ ش ن  ا

دي ي 3Poisson distributionا ة ظ ة ئ  ا

ي 3Normal distributionا ةظ ة ئ ا
ة ق  و

ث 3ا
Correlation and regression 
analysis ي ة ظ ة ئ  ا

ا ي 3Multiple Regressionا   ظ

3ا
Methods of least squares 

Excel in Engineering Statistics ي ة ظ  ق



 



 

 
 

Fluid Mechanics



ر ال وصف

ا . ؤ ص ا وا/ا ا ه

ا .2 / ا اه ا  ا

ر .3 ا ر / ائ ا ا

ا .4 ر ا ل  ريدوام أ

ا .5 / را ا ا  اا

رتاد .6 (اا   )ا

ص .7 ا ا ه اد إ خ  25/9/2022 ر

ر-9 ا اف  أه
 

To introduce the concepts of fundamental fluid mechanics. These concepts include 
characteristics of fluid flow in terms of definition, derivation, equations, and 
applications. Moreover, this course includes the main two situations of fluid, static, 
and dynamics with its applications and problems.

ي(( د ا�ك ج ن ال ة ا (( لي ال م ال ت ؤس أداء ة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً ض زاً ا ذا ي د ا�ك ج ر ا ف و ر و
ح و . ح ا رص ا ن وى ا دة ا ق ح د ن جهك ر ا ن ض رر كل ف  .و

وا .8 وا ا ائق وط ا  ت

وا-أ  ا
 Determine the dimensions and units of physical quantities. 
 Identify the key fluid properties used in the analysis of fluid behavior. 
 Calculate common fluid properties given appropriate information. 
 Explain the effects of fluid compressibility. 
 Use the concepts of viscosity, vapor pressure, and surface tension. 
 Determine the pressure at various locations in a fluid at rest. 
 Explain the concept of manometers and apply appropriate equations to determine 

pressures. 
 Calculate the hydrostatic pressure force on a plane or curved submerged surface. 

 



ع-ب ض ل ب صة الخ رات ه ال
ا–ب اد ارا
رات–2ب .ز
ر–3ب ا  .ل

وال م ال ائق  مط
ائ- ع ضات ح
.در-
ش.- ت ، ذا ، اءات
ا- ا ئ عا شاص وا ا .اك
رو- ووس ا وام ات .تا
 

م ال ائق  ط
ر - راواا .ا
ط - ا ت ا .ا
رات - .ئووا
را - راام  .ا

ارات-ج
ر-ج ب درة طو ط دا ا خب ن ا طة ر لل ا وا ا دة .ا
اااا-2ج ه ا در اوا دة ا .اار
ض -3ج ر ث ا ول وح ر ك ا ت أداء  لاددة وا . و ا ش  و

وا ا ائق  ط

 ضرة إدارة ح وض ا حوو وبح  .شث
 ف ب ك ط ت ا اوح درة ان ب اط دة ا  .ب
 ن  .ا

ا ائق  ط
 و ا ت .ا  ا
 رك ش درا ا ي ا ا  .ا
 زام د ا حدد و  حضرات. ا

(.را-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا ات
ب درة -د ط وضوع ا ا ........م
ب درة -2د ط ل  ا دسا ه وا ي ا كل ش ا حل طي تاخصا احو ط راتخا خ
وا ا ........طرة
ب درة -3د ط ل  ا دسا ه وا ي ا كل ش ا حل طي بخصا ا كل يوخش د وا ا

ر ش ا ي ط اا ط اا ب ط ا ت و ا .ل  و



 

ا .9  ا

: ا اءات  ا
 ر  ا
 ىأ 

- Munson, Okiishi, Hubsch, Rothmayer (2013) 
Fundamentals of Fluid Mechanics, 7th ed., WILEY 
United State of America. 

- Vennard j. Street R. (1982) Elementary Fluid 
Mechanics, 6th edition, John Wiley. 

ا ورش ل ا و ( ص ت
توا وا ت (ور و ا ا  وا

 

ل ا و ( ا ت ا
ر وا ف ا تات را وا ا

) ا  ا
ت ؤ عات ت .او

ر اتاز ت ؤ ا  .ا

 

ع ا تا ا� ا ا ت ا ط  ط

ول  2 ا

1- Characteristics of Fluids. 
2- Dimensions, Dimensional 

Homogeneity, and Units. 
3- Systems of Units. 
4- Examples 

ا ي
 و

 2ا

1- Measures of Fluid Mass and 
Weight 
a) Density 
b) Specific Weight  
c) Specific Gravity 

2-  Ideal Gas Law 
3- Examples. 

+ ا ي
 و

ث  2ااوا

1- Viscosity 
2- Compressibility of Fluids 

a) Bulk Modulus. 
b) Compression and Expansion 

of Gases. 
4-  Vapor Pressure. 
5-  Surface Tension. 
6- Examples. 

ن ي ا

ا ا  2دسو

1- Measurement of Pressure. 
2- Manometry. 

a) Piezometer Tube. 
b) U-Tube Manometer. 
c) Inclined-Tube Manometer. 

3- Mechanical and Electronic. 
Pressure-Measuring Devices. 

4- Examples. 

+ و ي وا
ن  ا

 2 او ا

1- Hydrostatic Force on a Plane 
Surface 

2- Pressure Prism 
3- Examples. 

و  وا
ن  ا

 2 اوا
1- Hydrostatic Force on a 

Curved Surface. 
2- Examples. 

و  وا
ن  ا



ل .1  ا

ا ت  ا

�

 



 Serving Engineering



ر ق ال وصف ذج ن

ر ق ال �وصف

ة .1 ا ة ؤ ص ا ا ة وا/ج ا ة ه ة ك

كز .2 ا / ا ةق ا ا ا ة  ه

ر .3 ا ز ر /  Serving Engineering ا

حة .4 ا ر ض ا ل ريدوام أش  حض

ة .5 ا / ا ا ة را ا ة و�ا

ة .6 را ا ت ا (د 60 )ا

ص .7 ا هذا اد إ خ  25/9/2022 ر

ر-8 ا اف  أه
1. Principles of Surveying Engineering 
2. Surveying devices, theodolites, leveling devices, and the complete station 
3. Projection, triangulation 

 Methods for calculating areas and volumes
 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ع ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً ض زاً ا ذا ي د ا�ك ج ر ا ف و ر و
ج ر ا ن ض رر كل ف و ه ح و . ح ا رص ا ن وى ا دة س ا ق ح د ن  .ك



ة -9 ا ة  ا

: ة ا اءات  ا
ر ▪ ا ب  ك
ى ▪  أ

Engineering Survey / m. Yassin Obaid Ahmed - Ministry of 
Higher Education and Scientific Research 

�

 

ع ت ا� ة ا ا ا ت ا ج ة ا ط ة  ط

ول  / Engineering survey 3 ا
introduction and definitions 
Tape scanning 

ي ة ظ ة ئ ا
ة ق  و

ي 3 ا ة ظ ة ئ ا
ة ق  و

ث  3 ا
Directions - Types of displaced 
polygons - Angles of deviation 
- Interior angles 

ي ن ظ  ا

ا  3 ا
Directions - Types of displaced 
polygons - Angles of deviation 
- Interior angles 

ي ة ظ ة ئ  أ

 3 ا
Leveling - flat surface - vertical 
line - flat line Leveling devices 
and their types 

ي ة ظ ة ئ ا
ة ق  و

دس  3 ا
Investigative Settlement - 
Settlement Device - Mutual 
Settlement 

ي ة ظ ة ئ ا
ة ق  و

 3 ا
Investigative Settlement - 
Settlement Device - Mutual 
Settlement 

ي ة ظ ة ئ ا
ن  وا

 3Errors in the settlement processا
- errors - and accuracy ي ة ظ ة ئ ا

ة ق  و

ي 3Longitudinal sectionsا ةظ ة ئ ا
ة ق  و

ش ي 3cross sectionsا ن ظ يا  ش

دي  3Errors in working withا
theodolite device ي ة ظ ة ئ  ا

 3Calculating coordinates for areaا
polygons ي ةظ ة ئ ا

ة ق  و

ث 3ا
Calculating coordinates for area 
polygons ي ة ظ ة ئ  ا

ا  3Indirect methods of measuringا
distances ي   ظ

3ا
contour lines 

ي ة ظ  ق



Fundamentals Of
Petroleum Reservoir.

Eng. II



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ وا/ا ا ا ه ك

ك .2 ا / ا ا ا ا  ه

ر .3 ا ر / ا ا ه  IIدئ

ا .4 ر ا ل  ريدوام أ

ا .5 / اا ا را  ا

را .6 ا ت ا (د  60 )ا

ا .7 ا ه اد إ خ  19/9/2022 ر

ر-9 ا اف  أه
دسة ه ت س اس لب الط م ع إ دف ني ك نوا � ق ع ني ك ا ذية و ة و ن ك ا اص .خ

 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً زاً ا ذا د ا�ك ج ر ا ف و ر و
رص ا ن وى ا دة ا ق ح د ن جك ر ا ن رر كل ف و ه ح و . ح  .ا

وا .8 وا ا ق ا وط ا  ت



وا-أ  ا
ه- اا كوا ا ان سا
اص- ف ااا و ا ر ا و ذ و ا

- 
 

ا-ب رات عا
ر–1ب
رات–2ب ز

 

وا ا ق ا  ط

ش.- ت ، ذا ، اءات
-. رس ا وا� ت ر ا
-. دة و ا ا ا ض إ ب ا د إر
و- ح اات اه

 
ا ق ا  ط

رس. ا رك ا
ا�
رات .وا وأ

 
ا-ج رات

ر-1ج ب درة طو ط ت أداء  ل ا وا د  و ا و رر ا . ا
اااا-2ج در اا .ه
ر-3ج ب درة طو ط حوار  ا . ا ش وا

 

وا ا ق ا  ط

رة إدارة • ح ر حو  ا ت  ش و  .ا
ف • ب ك ط شط ض ا ت ا� وا  .ا وا
ص • در ن  خ . شط ا ا

 
ا ق ا  ط



ا .9  ا

: ا اءات  ا
ر ▪ ا  ك
ى ▪  أ

Petroleum Reservoir Engineering Handbook, Tarek Ahmed, 
4th edition (2010.) 

رك • ش درس   ا ا ل ا زام د ب ا ط ه ا ح ؤو و  .ا
زام • د ا حدد و م  ا ت د وا حوث. ا  وا
رات ر • خ ئ ا ا زام ن وا ل ا ح ر وا ري ا  .وا

(.-د ا ر وا ظ ا ا ى ا� رات ا ( وا ا رات ا
ب درة -1د ط ل  ا ئل ع ا دا و نا ك .ا
ب درة -2د ط ل  ا ب ع ا راك كا .ا
ب درة -3د ط ل  ا ئل ع ا و ددة. ا ا
ر-4د ب درة طو ط حوار  ا ش ا  .وا

ع ت ا� ا ا ا ا ت ا ط  ط

ول  Introduction to Reservoir 3 ا
Rock Propertiesا ي

 و

+Porosity 3 ا  ي
ا

او و
ا ن  ا

ث +Saturation 3 ا أ ي
 و

ا +Wettability 3 ا ا ي ن  ا

 Surface and Interfacial 3 ا
Tension+  ي

أ
او و
ا ن  ا

دس +Capillary Pressure 3 ا وا ي
 

+Leverett J-function 3 ا  ا ي

+3Permeabilityا ت ي وا  ا
 ا

+3The Klinkenberg Effectا  اي
+Rock Compressibility  3ا ي ي ن  ا

دي +3Relative Permeabilityا  ا ي

 3Introduction to Reservoirا
Fluid Flowن+ي ا و

 ا
ث  ا ي3Steady-State Flowا

ا ت ي 3Reservoirs classificationا وا  ا
 ا

  ي3Reservoirs  conditionsا



ا ورش ل ا و ( ت
) و ا ا وا ت وا ت ور  وا

 

لا ا و ( ا ت
ت را وا ا ر وا ف ا ات

) ا  ا
. 

ل .10  ا

ا ت ا ا ه دئ + ا ه  Iدئ
�

 



Thermodynamics



ر ا ارةوص ا ن د Thermodynamics-ــ

ا .1 ؤس ا ا وا/ج ا ه

كز .2 ا / ي ا م ا ا ا  ه

ر .3 ا ز ر / ارة اسم ا  Thermodynamics-د

ح .4 ا ر ا ل ريدوام أش ح

نا .5 ا ا / را ا  ا

راس .6 ا ت ا ي(د  60 )ا

ص .7 ا هذا اد إ خ  1/9/2022 ر

ر .8 ا اف  أه
ت ا ا إ كف و ار ا ا اره ا ا ل ،ا ا ط و دةا ا ت

، ار ا ا ل لوا ،ا ا ار ا ا ن ، ول ا ار ا ا ن ، ح ق وط ا
ا دة ا ئ .خ

م .9 وا م وا م ا ائق وط م ا ت  ج

م ✓ وا  ا
ه - اا توروا راج ا اد وا ي  ظ
ار - ا ا ت ا ف  ا
اص - خ ف حا ق وط ط و ا ارة ا ل ا  ك
ظ - وا ا ل ا ف  ا
ع ✓ ض ب ص ا رات ا

ر .1
ح .2 ت  واج

م ✓ وا م ا ائق  ط

ر .1 ح شات ت ح ، ذا ،.
2. . دة � و ا ع ا ا ض إ ب ا د إر
را .3 ا ع ا ا ل ح و ا ت ح
ز .4 و اك وورشا دورات رالا ا

 
م ✓ ا ائق  ط



رس. .1 ا ر  ا
زام .2 اا ر
ا .3 ت اج ا
ا .4 ت اج ا
ا .5 ر ا
رات .6  .اخ

ا ✓ رات

ر .1 ب قدرة طو ط ت أداء ى ل ا واج د  و ا و رر ا . ا
دااا .2 اا ه ظ ا .ر
ر .3 ب قدرة طو ط حوار ى ا . ا قش  وا

م ✓ وا م ا ائق  ط

رة إدارة • ح ر حو ى ا وقت  ش  .ا
ف • ب ك ط شط ض ا ت ا� واج ج وا  .ا
ص • درج ن  خ . شط ا ج ا

 
م ✓ ا ائق  ط

رك • ش درس ق  ا ا ل ا زام د ب ا ط ه ا ح ؤو و  .ا
زام • د ا حدد و م  ا ت د واج حوث. ا  وا
رات ر • خ ئ ا ا زام ن وا ل ا ح ر وا ري ا  .وا

ظ ✓ ا ب ب ا ى ا� رات ا ( ن وا ا رات (.ا ي ا ر وا

ب قدرة  .1 ط ل ى ا ئل  ا دا و نا ك كا د ا دة ت ط ور ط ا
حرار .ا

ب قدرة  .2 ط ل ى ا ئل  ا و ددة. ا ا
ر .3 ب قدرة طو ط حوار ى ا قش ا دراوا ا دة ا ل  .ج



ا .10 ن  ا

: ا اءات  ا
اجع ▪ رو  ا
ى ▪  أخ

- Fundamentals of Engineering Thermodynamics; michael j. moran, el at. 
- Fundamentals of classical Thermodynamics; Gordon John Van Wylen 
- Engineering Thermodynamics: Work and Heat Transfer;  G. F. C. Rogers 

and Y. R. Mayhew 
- Applied Thermodynamics for Engineering Technologists (5th Edition);T.D. 

Eastop , A. Mcconkey  
- The Principles of Thermodynamics, (N. D. Hari Dass) 

و ( خ ت
ت ور وا ا ورش ل ا

) و ا ع ا وا ت  وا
رة ا را ا ع ا ا ل ح اورش ذات و ا ع ا  وا

و ( ج ا ت ا
ر وا ف ا ات ل ا

ا ا ت را وا  (ا
------- 

ل .11  ا

ا ت  ---------- ا
 

ع ت ا�س ب ا ا م ا ت ط ج
م م ا ا  ط

ول  3 ا
Introduction, Concept, Definitions, 
Dimensions & Units, Pressure, and 

Temperature, and Problems 

ي  ظ

و طا ت ر

 Thermodynamic Systems, Perfect 3 ا
Gas Law,  Equation of State وع و ا حول ت واج و ن+ج  ئا

ث  3 ا
Equation of state (Boyl’s Law,

Charl’s Law aAnd Gay-Lusac Law) 
and Problems 

وع و ا حول ت واج و ن+ج  ئا

ع ا  3 ا
Characteristic Gas Equation, 

specific volume, and molecular 
weight, and Problems  

+ ة نا اا دة  ئ

طوأ Forms of Energy 3 ا ت  ر
دس ط Properties of a Pure Substance 3 ا ت ر و  ا
ع ة First Law Of Thermodynamic 3 ا ن+ا ائا  دة

+ 3Phases and Their Equilibriaا ة نا اا دة  ئ
ع ت+ا 3Second Law Of Thermodynamicا واج و  ج

و 3The van der Waals Equationا  ا

دي  3Structure of Thermodynamicا
Theories + ة نا اا دة  ئ

 3Thermodynamic Potentials andا
Maxwell Relations ط ت ر  و

ث + 3Dilute Solutionsا ة نا اا دة  ئ
ع ا اج 3The Clapeyron Equationا + ة  ا

ن 3Semester examا  ا



Engineering Analysis



ر ق ال وصف ذج ن

ر ق ال �وصف

ا .1 ؤ ا ا وا/ج ا

ا .2 / ا ا ا  ا

ر .3 ا ر /  Engineering Analysis ا

ح .4 ا ر ض ا ل ريدوام أش  حض

5. / ا اا را ا  اا

را .6 ا ت ا (د  60 )ا

ا .7 ذا اد إ خ  26/9/2022 ر

ر-8 ا اف  أ
ف ، درا أو ز ج أو م ظ أي ا ا ت و أ ا ا ه.ص وح ه ئ

أو أ ق، إ ت آ أو ٍ غ ت آ إ ا ا م ث ح ك؛ ا ا ا تو ّ
ة ح .آ

 
 

 
 
 
 

 

ي(( د ا�ك ن الب عة ا (( لي الع م ع ال ت ؤس أداء عة  ا

إذا ع ً ر ح ب ط ا ن و ا م ا ت خر و ج ر ا ئص خ م � ً ض زاً ا ذا ي د ا�ك ج ر ا ف و ر و
ن وى ا دة س ا ق ح د ن جك ر ا ن ض رر كل ف و ه ح و . ح ا رص  .ا



ا -9  ا

: ا اءات  ا
ر ▪ ا  ب
ى ▪  أ

1. Baecher, G.B., Pate, E.M., and de Neufville, R. 
(1979) “Risk of dam failure in benefit/cost
analysis”, Water Resources Research, 16(3), 449-
456. 

2. ^Hartford, D.N.D. and Baecher, G.B. (2004) Risk 

and Uncertainty in Dam Safety. Thomas Telford 
3. ^International Commission on Large Dams 

(ICOLD) (2003) Risk Assessment in Dam Safety 
Management. ICOLD, Paris 

4. ^British Standards Institution (BSI) (1991)BC 

5760 Part 5: Reliability of systems equipment and 
components - Guide to failure modes effects and 
criticality analysis (FMEA and FMECA.) 

�

ع ت ا� ا ا ا ت ا ج  اط ط

ول  Ordinary differential 4 ا
equations 

ي ا ظ
 و

ي Partial diff. equations 4 ا ا ظ
 و

ث  .Solutions of ordinary diff 4 ا
equations 

ي ن ظ  ا

ا  Applications of first and 4 ا
second order ordinary 

ي  أ ظ

ي 4 ا ا ظ
 و

دس  Diff. equations solutions 4 ا
by Laplace transforms 

ي ا ظ
 و

ي 4 ا ا ظ
ن  وا

ي 4Bessel functionsا ا ظ
 و

ي 4Z- transformsا اظ
 و

ش  4Fourier series & Fourierا
transforms 

ي ي ظ ش ن  ا
دي ي4ا  ا ظ

ي 4Taylor seriesا اظ
 و

ث ي4ا  ا ظ

ا  4Partial differentialا
equations 

ي   ظ

ي4ا   ظ



 



Strength Of Materials



المواد( ومة )مق مقرر وصف

ا ؤ ص ا وا/ا ا ه

ز ا / ا اق ا ا  ه

ر ا ز ر / اد ا ا  و

ح ا ر ا ل ريدوام أش  ح

ا / ا ا را ا  ا

ا راد ا (ت  45 )ا

صف ا هذا اد إ خ  1/10/2022 ر

ر ال أهداف
 

اف ت ا ح ا ا ن ئ ا ب ح ا و ، س ا ت ا ي ودور اد ا و دراس ى إ ر ،ا ر
ءات نش ا او ي ا واق ي ا ي ا ئ ا و ا ا وأخ ، و ا ذات ن وا ن جا

م وال م وال م ال ائق وط م ال ت  ج

م-أ وال ة  ال
ئ .1 د ي ا ا ت د ا ام اس ى رة اد.ا ا و

2. .ً ن س ازن ا ا ب اس

م. .3 ا� ى ة ؤث ا ا أ ى ا  رة

ل .4 ي ة ا ا ت و ا ا س ا ل وا طا ا  .س

 

ع-ب ض ل ب صة ال رات ال
ا .1 ا رة ا ب اد.اك ا و

ي. .2 ا ا د ت ح ى إ ض ي ا ا ع ا د أ ب وح اخ ا ا ت رس ى رة ا

3. . ودق و اد ا و ئ ا ئ  ا

ص. .4 خ ا ل ي س ز  إن

 



ال-ج كرات

اد. .1 ا و ئ ا ائ وا س ا ا د ا

2. . ئ ا ا اس ا ا ا ل ا ر اخ

ي. .3 ي ش ش ا ه ل ح ع ا ا ا ت و ، ، ش ى رة ا

ا .4 ى رة .ا س ا ت س ا ا ا ائ ام واس ي ا ا

اد. .5 ا و ا ي ا ار وا قش ا

 

(.-د ي الش ر وال ظ ال ة ب ب ة ال ى ا�خ رات ال ( لة ن وال ة ال رات ال

ا .1 د ل ش ت.ا خ

دة. .2 در ا ت ا ام واس ي ا ا ا

3. . ا وا ا ح وأخ ا ي ش ا ام ا

اء. .4 س ح ى أو د ل ح و ش ش ى رة ا

و .5 ب .اك ا ذات ا ت ا

6. . ؤو ا ي ع ارات ا ذ ا

ه. .7 و اقع ا ا س ا ا ى وا وا ع ا ه ا ام ا

 
م وال م ال ائق ط

ات ▪ ض ا ء ا
ت ▪ ق  ا

م ال ائق ط
ت ▪ ا  ا
ت ▪  ا ا
ر ▪ ق ا ء وا ة ا ض ا
 



: ا اءات  ا
ر ▪  ا
ى ▪  أ

 
▪ Mechanics of materials, sixth edition, Ferdinand P. Beer 
▪ Mechanics of materials:an integrated learning system,Philpot 
▪ Strength of Materials 4th Ed. by Ferdinand L. Singer 

ا ت ه ا ه1ك ك +2 
 

ع ت ا� ا ا ا ات اط  ط

ول  Introduction to mechanics of 3 ا
materials 

ي ئ ظ ا
ق  و

ي .Tension, Compression, and Shear 3 ا ئ ظ ا
ق  و

ي combined stress 3 ثا ئ ظ أ
ق  و

ا ي Shear Forces diagram 3 ا ن ظ ا

ي .Bending Moment diagram 3 ا ئ ظ أ
ق  و

دس  Shear Forces and Bending 3 ا
Moments (tutorial) 

ي و ظ ئ ا
 ق

ي .Stresses in Beams 3 ا ئ ظ  ا
ي .3Normal stressا ت ظ   الواجب
ي .3Strainا ئظ  ا

ش  3Elongation, stress and strain forا
axial loads. 

ي ن ظ ا
ي  ش

دي ي 3Strain. (tutorial)ا ئ ظ  ا

ي .3Bending stresses of beamsا وظ ئ ا
 ق

ث  .3Bending stresses of beamsا
(tutorial) 

ي ئ ظ  ا

ا  3Bending stresses of compositeا
sections. 

ي ت ظ   الواجب

ي 3Examا ش ظ ن ا


