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negative feedback
amplifiers electronic
circuits V-Series and

V- shunt Feedback

negative feedback
amplifiers electronic circuits
of c-Series and c- shunt feedback
RC shift and
Wien Bridge Oscillators

Phase shift oscillator,
Ramp generator, Hartly oscillator,
Crystal oscillator
Mid Exam 1
power amplifier and classes types

power amplifier, class A,

power amplifier, class B

power amplifier, class AB

power amplifier, class C and class D.

Multivibrators: MTV's
using transistor, Astable MTV Type

Multivibrators:
Monostable MTV type

Multivibrators:
MTV's using transistor,
Bistable MTV
Mid EXAM 2
Discussion of the Reports
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Electronic Devices And Circuit Theory,11th Edition, by R. Boylsted. 4 slladll 5 ) jaall il
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1.Electronic Devices by Floyd 9™ edition (Al ) Al gl all
2. ."Electronic Principles"” by Albert Malvino
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1.Electronics Hub: Provides tutorials, projects, Ca V) a8l ge ¢ A g IV aal all
and articles on various aspects of electronics,

including circuit design, microcontrollers, and embedded systems.
(https://www.electronicshub.org/)

2.Circuit Digest: Offers a collection of circuit diagrams,

tutorials, and articles on electronics circuit design.

The website covers topics such as Arduino, Raspberry Pi, sensors,
and power electronics. (https://circuitdigest.com/)
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Advanced Engineering Mathematics,
E. Kreyszig, 9" Ed. 2006, John Wylie and
Sons Inc.

((ns of Lingiall ) Lsllad) 5 jaall i<l

Advanced Engineering Mathematics, C.
Ray, Wylie and Sons, 6™ Ed. 1995,
McGraw-Hill.

(leaall ) syl aalyal

Advanced Engineering Mathematics, Peter
V. O’neil, 7" Ed. 2012, CENGAGE
Learning.
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Advanced Engineering Mathematics,
E. Kreyszig, 9™ Ed. 2006, John Wylie and
Sons Inc.
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Thoracic cage

Thoracic  cage organization. & the
organization. The

The ribs & The ribs & thoracic
thoracic vertebrae
vertebrae
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Intercostal
space

Functional
anatomy
respiration
diaphragm

of
and

Intercostal space
Functional anatomy of
respiration and
diaphragm

Pleural cavity

The
Mediastinum
(Division & sub
Division)

Pleural  cavity, The
Mediastinum (Division &
sub Division)

The Heart

Study the anatomy of
the heart

The Abdomen
(Anterior
abdominal wall)

The Abdomen (Anterior
abdominal wall)

First practical exam

An examination of the
first sixth lectures

The abdominal
peritoneal Cavity,
Peritoneal Folds

Alimentary Tract

The abdominal
peritoneal Cavity,
Peritoneal Folds,
Alimentary Tract

The diaphragm
The Kidnay,
suprarenal & ureter

The
&

The diaphragm,
Kidnay, suprarenal
ureter

Posterior

abdominal wall
Inguinal Canal, testig
scrotum

Posterior abdominal wall,
Inguinal Canal, testis &
scrotum

Second practical
exam

An examination of the
8-10 lectures

Pelvic region

Boney pelvis, ligaments
& sex  differences,
Muscles and fascia of
pelvic walls and floor,
Internal pelvic organs:
rectum, anal canal,
Nerves and vessels of the
pelvis, General plane of
perineum, Male &
female perineum

SEMINARS

Seminars about
different diseases
related to the topics
covered in this course




Final Practical Exam

Final practical exam
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Seeley R. R.; Stephens T. D. & Tate P. (1998)
Anatomy & Physiology, fourth edition.

Moore K. L. &Dalley A. f. (1999). Clinically
Oriented Anatomy, fourth edition.

((ns of dungiall ) Auslladl 5, jiall 5

Tortora G. J. Principles of Human Anatomy,
tenth edition; 2005.

Snell R. S. (1976). An Atlas of Normal
Radiographic Anatomy, first edition.3
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History

X-ray

Leadl) ALY
5 palaall oL

Introduction

X-ray

Leadl) ALY
5 palaall oL

X-ray tube
Components

X-ray

Leadl) ALY
5 _ypaladll oL

Types of anodes

X-ray

Mid Exam |

Leadl) Ay
5 palaall oL

Main X-Ray Circuit

X-ray

Leadl) Ay
5 palaall oL

Rectification

X-ray

FIVERATETNRN]
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Image Detection

X-ray

FIVERATETN]
B);'A\A.AM ;L\Si

Contrast
Media Examinations

X-ray

deadl) ALLY)
B);'A\A.AM ;L\Si

Radiography
Terminology

X-ray

Mid exam 11

11

Leadl) Ay
B)@M\ eL'{Si

Principle and
Mechanism of CT

CT

12
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Generations of CT

CT

13
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Spiral/helical CT

CT

14
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Biomedical Technology and Devices
Handbook, By James Moore, George
Zouridakis

(s of dngiall ) dsstlaall 5y iall o<l

1. The  Biomedical Engineeri
Handbook, By Josef D. Bronzino.

2. Biomedical Technology and Devic
Handbook, By James Moore, Geor
Zouridakis.

3. Medical Imaging Physics, By William
Hendee, E. Russell Ritenour

Medical Imaging Physics, By William
R. Hendee, E. Russell Ritenour

caalall D) g an ) sl gallly (i)
(eeee il

Research gate
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Specializations of
apical cell surface
types of

epithelia,

glandular epithelia
Cell
junction,Connective
tissue;

Cells of
connective
tissue,&
connective
tissue matrix.

Types of
connective
tissue,
Cartilage&
Bone

Muscular tissue;
Skeletal muscle
,cardiac muscle,
,& smooth
muscle

Circulatory System :
blood &lymphatic
vessels,structural
components,
structural
plan of the vascular
wall. Types of
arteries;elastic&
muscular
arteries,arterioles,
capillaries types
types
of veins :post
capillary
venules,muscular
veins,large veins ,.
lymph vessels.

The Heart
compartments
Jayers of heart
wall:endocardium
,myocardium &
epicardium.Cardiac
valves.Impulse
conducting system

Nervous tissue




Respiratory  Systen
components in
relation to lungs or
the
function.Respirator
y
Epithelium.Respirat
ory
portion&conductio

n portion

Lf):’)icﬁjk-‘ub-’-“\
+

nghb)mla.a

Mid exam

Nasal cavities.
olfactory epithelium,
Nasopharynx .larynx.
Trachea , bronchi
,Bronchioles:
Terminal bronchioles

e Olaial
+
Lg‘).la.\'é_)mtu

LAB exam+

Respiratory
bronchioles.
Alveolar duct .
Alveolar sac&
alveoli .

02 exchange .
Pleural membranes

Urinary System:
renal functions,
kidney, nephrons:
types .blood supply|
the kidney
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SRR
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Renal corpuscles,
mesangium.
proximal&distal

convoluted tubules.

Juxtaglomerular
apparatus ,
collecting ducts.
The excretory
passage
.Transitional
epithelium . The
Ureters ,Urinary
bladder &
Urethera

The Digestive
System: oral
cavity ,lips
,tongue test




buds, pharynx
,general
structure of the
digestive tract
.Esophagus.
Stomach.Small
Intestine...

Large

Intestine
(colon).Rectum
.Pancreas&L.iver.
Biliary tract
&Gall bladder
The Skin: layers
of the
epidermis. The
Dermis .The
Hypodermis
.Skin
Appendices

Final lab. Vo
exam
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Simple Stress and Strain Apply stress-strain 3
relations in conjunction 1
with elasticity and material
properties.
Simple Stress and Strain Apply stress-strain 3
relations in conjunction 2
with elasticity and material
properties.
Simple Stress and Strain Apply stress-strain 3
relations in conjunction 3
with elasticity and material
properties.
— Compound Bars Determine the stresses in 3 4
= the compound bars.
j Compound Bars Determine the stresses in 3
3 the compound bars. S
+J - -
i S )L,_, Compound Bars Determine the stresses in 3 6
J the compound bars.
<, CA‘ Semester Examination 1 2 7
~ u; 2 Computation of shear 3
Sy < Beams Bending Moments and Shear F stresses andto a bending 8
j du, | Diagrams moment acting on the
3 o structure.
. Computation of shear 3
}2 Beams Bending Moments and Shear F stresses andto a bending 9
,3. Diagrams moment acting on the
structure.
Computation of shear 3
Beams Bending Moments and Shear F stresses andto a bending 10
Diagrams moment acting on the
structure.
E)emgn and Analysis of beams under pure Bending Stresses in Beams 3 11
ending loads
E)emgn and Analysis of beams under pure Bending Stresses in Beams 3 12
ending loads
Design and Analysis of beams under pure | Bending Stresses in Beams 3 13
bending loads
Semester Examination 3 2 14
Al 11
Mechanics of Materials, Hearn,2nd edition, Perjamon

press,1985
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Strength of Materials, R. S. Khurmi, 1st edition, 19
Schaum's Outline of Strength of Materials, Nash,

1.
2.
W. and Potter, M., 2011.
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Introduction to ielu? 1
Sle andll adday Experimental Design
Models
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ARl bl Microcontroller icls? 3
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Microprocessor vs. ielu? 4
Gl LAl Microcontroller
. .. Digital vs Analog Signal | 4c . 2 5
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leadl LAYl Aelu 2 6
. Introduction to Arduino ielu? 7
e BRI i)l avanss | UNO
T Midterm Exam1 iclu? 38
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il | =, Arduino IDE iclu 10
S BB

Aclu 2 11

1/0 Arduino Uno pins iclu? 12
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Simulations Programs delu 2 14
Experimental design iclu D 15
methods for
bioengineering
applications
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Materials Science and Engineering an Introduction
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Biomaterials Science An introduction to materials in
medicine by Buddy D. Ratner, Allan S. Hoffman,
Frederick J. Schoen, Jack E. Lemons (z-lib.org)
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Basic biomechanics, Susan Jean Hall
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Fundamental Concepts of Biomechanics
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Basic Biomechanics of the Musculoskeletal System
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Understanding of principles: | Introduction to Neural Net G ialae RN
Biological and Artificial Neuron Caall
Model
Classification of neural models types of artificial 2l pialaa | s Olatal
network, supervised neural, Jibuaall da
unsupervised learning methods. S
Using feed forward to feed forward Neural Net Wl pialaa (4 Al
neural net architecture Jibuaall da Caall
Gl
Learn about activation Activation functions W il | s Ol
Functions types Jibuaall da
Gl
Learn about Hebbian, perceptron Hebbian, perceptron Wl palae | cam Qlaal
neural rules in training Sl da
neural networks Gl
Mid-exam 1 A4S (ladial
Learn about Delta and Delta and Winner neural rules| — «&) palae | (s laial
Winner neural rules Jiball da
in training neural networks ok
Using of Correlation and Out star Correlation and Out star rules| — «) yalas & Al
learning rules Jlsall s Caall
Gl
Using Perceptron rule Perceptron N N P S YRG EXY
in classification application Jibaall da
Gl
Learn backpropagation and Back propagation Networks &l juialaa ELERCER]
its role in training neural Jibaall da ol
Gl
Using BSS techniques in in biomedic| BSS techniques WDl palae | ca g Qladal
applications Jibaall da
Gl
independent component anal :{Bj lj: g ﬁ‘
ICA network, ICA algorithm,

Architecture of ICA algorithm

Okl

Using ICA and PCA learning
rule algorithm in biomedical
applications

.. . ) pualaa o5 Ol
principle component analysis Jieall s -

PCA learning rule, and ICA o L
D)

Mid-exam 2 A Yol

Mini -PROJECTE Mini -PROJECTE sl

dpapaiil)

DAl s 11
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Fundamentals of Neural Networks - Laurene Faucett

25 o) el ) A lladll 3 ) jaall il

Introduction to Artificial Neural Systems by Jacek M. Zurada,
(WPC, 1992)

(Nmal ) At gl Al

1. "Deep Learning" by lan Goodfellow, Yoshua Bengio, and Aaron
Courville:

2. "Neural Networks and Deep Learning: A Textbook™ by Charu Aggarwal

3. "Pattern Recognition and Machine Learning™ by Christopher Bishop
4. "Deep Learning with Python" by Francois Chollet:

P oy Y] ‘"f’\.‘\ sl c;\JAS\j ]
( ).U\sﬂ\ c:gml:d\ C"_:M\)

Neural Networks and Deep Learning - Michael Nielsen:
This online book provides an in-depth introduction to neural networks
and deep learning concepts. (http://neuralnetworksanddeeplearning.com/
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An Introduction to Rehabilitation (s of Lagiall ) dyglladl 5y joall (<l
Engineering, R. Cooper, H. Ohnabe, D.
Hobson. 2007, CRC Press.

(ladl ) dusti )l anlyal

The Biomedical Engineering Handbook, | (i) Oladll) ey pas U Bl aably (o<l
Joseph D. Bronzino, 4™ Ed. 2015, CRC (oo
Press. >
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Vector Differential Calculus/ 1
a5 | 3 palsa | -Vectors in 2-Space and 3- le 4 1
Space 3z
- Inner Product (Dot Product) 1
al g @SS 5 alaa | - Vector Product (Cross le 4 2
Product) 3z
o Vector and Scalar Functions 2
4l d8la- |5 alas | and Their Fields. Vector P 4 3
Calculus: Derivatives 3z
el g S Gradient of a Scalar Field. 2
Jalh 4l - | 3 _alas | Directional Derivative 2¢ 4 4
Joadll -Examples 3z
, : : 21
SENPIS L Divergence of a Vector Field
. 3 ypalaa «
el el = -Examples 23C 4 >
: 21
ol il | pnlae Curl of a Vector Field o 4 6
-Examples 3
Vector Integral Calculus. 2
a0 lSS | 3 alsa | Integral Theorems 2@ 4 7
- Line Integrals 3z
el S - Path Independence of Line 2
5_pmalaa | Integrals 2 4 8
- Double Integrals 3z
. Jaill | MID EXAM
Solaid | ©
PO & | Green’s Theorem in the Plane 4 9
il gl -Surface Integrals 21
Jalhad8la - | s _ealsa | Triple Integrals. Divergence 2 4 10
Juadll Theorem of Gauss 3z
Ordinary Differential Equations 3]
gy Rl of the First Order
> -Classification of Differential 3= 4 1
. 3z
Equations
-Separable First-Order 3]
© . Equations
yuad laiel |3 jalaa _
= = - Homogeneous First-Order 3= 4 12
. 3z
Equations




-Exact First-Order Equations 3]
al gl | 8 alsa | -Integrating Factors for First- 4 4 13
Order Equations 3z
-Second-Order Equations of 3
. Reducible Order
Alay aala- 3 paalaa . . «
= 2= | -Applications of First-Order g ' 4 14
Differential Equations <
. ysial | Linear Differential Equations
GO 55 | MID EXAM 4B
Final Exam
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Introduction  to | Students should have
an introduction to
description & anatomy,  terms _of
description,

~ movement | moyement, and know
Basic anatomical | the basic anatomical
structures structures.

Study the imaging
anatomy and sectional
anatomy

anatomy, terms of

Imaging  anatomy
sectional anatomy
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Osteology of

shoulder  region,

joints of shoulder
girdle

Scapular &
shoulder muscles,
axilla & brachial

plexus

Study the osteology of
shoulder region,
muscles and joints of
shoulder girdle, axilla

& brachial plexus

Arm & elbow joint

Study the arm (bones &
muscles), elbow joint,
cubital fossa

The Cubital fossa &
forearm

Study the forearm
region (bones, muscles
and joints)

Wrist & hand

Study the skeleton &
structures of the hand

Mid-Term
Theoretical Exam

An examination of the
first sixth lectures

The gluteal region

Study the  gluteal
region, its skeleton and
muscles

The hip  joint
&osteology of
femur, the thigh

Study the hip joint &
the thigh (bone &
muscles)

Knee joint &
popliteal fossa, the
leg &its
compartments,
venous system of
lower limb

Study the knee joint &
popliteal fossa, the leg
&its  compartments,
venous system of

lower limb

a)...'a\;.a
&
o8lia
JAl
aall

Ankle joint &
arches of the foot,
the foot, nerve
injuries of lower

limb

Study the knee joint &
popliteal fossa, the leg
&its  compartments,
venous system of lower

limb

S e (laial

Mid - Term
Theoretical Exam

An examination of 7-1]
lectures

S ya g e

Seminars

Seminars about
different diseases
related to the topics
covered in this course

A;J.As Q\aﬁmi
(e

Final Practical Exam

Final practical exam

el il Ll
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1. Seeley R. R.; Stephens T. D. & Tate P. ((any of dungiall ) dustlaall ) jaall Sy

(1998) Anatomy & Physiology, fourth ’
edition.

. Moore K. L. &Dalley A. f. (1999).
Clinically Oriented Anatomy, fourth
edition.

1. Tortora G. J. Principles of Human (Laladl ) Zuat l aabyall
Anatomy, tenth edition; 2005.

Il R. S. (1976). An Atlas of Normal cialal) D) Ly ags ) Bldl galyally il
Radiographic Anatomy, first edition.3 T
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Understand
fundamentals
of optical

Optics overview

¢l
s als

Understand
fundamentals
of geometric optics

Ray Geometric
Optics

¢ lal
s als

Design and analyze
lens systems
and Eyepieces

Spherical thin lens

¢ lal
s als

Learn about
Multi-Lens
Design system

Multi-Lens optical

colal
o s

Learn about optical
Human Eye.

The optical system
the human eye

colal
o s

Mid examl

$ o Yladial

Design and analyze
Prism and
Mirror systems

Prism and
Mirror Systems,

¢lial
o s

Learn about optical
materials

Optical Materials,

Ol

¢ lial
o als

Learn about optical
Design and analyze
Of Optical Sensor

Optical Sensor
Systems

« )ml;a
Jilse Ja
Gl

‘J\,\:\i\
o als

Mid exam?2

oed gl

Fundamental OF

Optical fiber

« )ml;a
Jilse Ja
Gl

‘J\,\:\i\
o als

Analyze Of
Optical fiber

Optical
fiber constructure

Jilea Ja
o

cJ\,\:\i\
o als

specific applications
of optics devices

Biomedical
optics devices

Jilea Ja
o

cJ\,\:\i\
o als

optics devices

Report

‘d)d\ Z\...u\)a
doeleall i)

Qs g e

Review the end of
course
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Distributing the score out of 100% according to the tasks assigned to the student such as:

Quizzes 3%
Assignments 2%
Report 5%
Written Midterm Examl 15%
Writing Midterm Exam2 15%
Final Exam 60%
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(S5 ol dangiall ) 4 slhadl 35 il sl

.1 Modern Optical Engineering By Warren J. Smith

.2 "Optical System Design" by Robert Fischer, Biljana Tadic-
Galeb, and Paul Yoder

3. "Practical Optical System Layout: And Use of Stock Lenses"
by Warren J. Smith

4. "Modern Optical Engineering: The Design of Optical
Systems" by Warren J. Smith and Julian Cheng

5. "Optical System Design™ by Robert E. Fischer and Biljana
Tadic-Galeb

(bl ) 2t )l gl al

1."Introduction to Lens Design: With Practical Zemax Examples
by Joseph M. Geary

2."Optical System Design" by Robert F. Smythe

3."Introduction to Modern Optics" by Grant R. Fowles

) e om0 o) 3l gyl il
(oo E Aalal)

Optical Design and Engineering Resources by Edmund Optics:
www.edmundoptics.com/resources/optics/optical-design-and-
engineering
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Controlling

Leadl) ALY
5 palaall oL

Hardware Components
of MRI Scanner and
cooling system

MRI
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MRI Rooms and
System Components

MRI
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Types of MRI: Echo
planar imaging,
Magnetic

resonance
ngiography, Interventional
MRI and Functional MRI.

MRI
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Biological effect of NMR

MRI

FIVERATETRN]
B).b\;d\ ;mi

Principles of NMI

Nuclear Medicine
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Physics of radioactivity

Nuclear Medicine
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Radioisotopes used in
Medicine and
Manufacturing

Nuclear Medicine
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Gamma-ray Detector
and Instruments in (NMI)

Nuclear Medicine
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Hardware Components
of an NMI

Nuclear Medicine
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Biomedical Technology and Devices
Handbook, By James Moore, George
Zouridakis
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1. The  Biomedical Engineeri
Handbook, By Josef D. Bronzino.

2. Biomedical Technology and Devic
Handbook, By James Moore, Geor
Zouridakis.

3. Medical Imaging Physics, By William
Hendee, E. Russell Ritenour

Medical Imaging Physics, By William
R. Hendee, E. Russell Ritenour
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The skull - Study the anatomy of the skull
organization & bones - organization & bones

The skull — cranial
fossa & foramens

Scalp & face - Study the anatomy of the Scal
muscles & vessels, face - muscles & vessels, Crg
Cranial Meninges Meninges

Study the anatomy of the
Orbit & eye Orbit cavity & eye
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Nose
sinuses

& paranasal

Study the anatomy of the
Nose & paranasal sinuses

The ear

Study the anatomy of the
The ear

FIRST MIDTERM

EXAM

An examination of the first
fifth lectures

Oral cavity - teeth &
tongue

Study the anatomy of the Oral
cavity - teeth & tongue

The upper & lower
jaws, salivary glands,
muscles of
mastigation and
temporomandibular
joint

Study the anatomy of the The
upper & lower jaws, salivary
glands, muscles of mastigation
and tempromandibular joint

The neck -
organization & major
vessels, neck viscera,
and cranial vertebrae

Study the anatomy of the The
neck - organization & major
vessels, neck viscera, and
cranial vertebrae

Pharynx & Larynx

Study the anatomy of the
Pharynx & Larynx

Neuroanatomy

of the

nervous system, gross anatomy

Parts & divisions
of central nervous system
(CNS), functional localization
in the cerebrum, blood supply
of the CNS, meninges

CSF & ventricles,
diencephalon, limbic system,
cerebellum & basal ganglia,
spinal cord.

Mid - Term
Theoretical Exam

An examination of the 7-11
lectures

Seminars

Seminars about different
diseases related to the topics
covered in this course

Final practical exam

Final Practical Exam
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1. SeeleyR. R.; Stephens T. D. & Tate P.

(1998) Anatomy & Physiology, fourth
edition.
2. Moore K. L. &Dalley A. f. (1999).
Clinically Oriented Anatomy, fourth
edition.

((any of dangiall ) dustlaall 5y jaall i)

1. Tortora G. J. Principles of Human
Anatomy, tenth edition; 2005.

(abeaal) ) dustil) galyall

Snell R. S. (1976). An Atlas of Normal
Radiographic Anatomy, first edition.3
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Introduction to Numerical Analysis
Objectives of Numerical Analysis
Error Definitions

Sources of Errors

—Understanding of
Fundamental Concepts

—Error Analysis and Error

Management

R s
A el bl gl
b Ol A8 jLie
olaial aall

(ol

Numerical Solutions of Nonlinear
Equations
Root Finding Methods
1. Direct Methods
2. Graphical Methods
3. Numerical Methods
Bracketing Methods:
—The Bisection Method
—The False position Method

— Analysis of Numerical
Algorithms
—Understanding of
Convergence and
Stability
—Implementation Skills
—Problem-solving
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Al il el Sl
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Numerical Solutions of Nonlinear
Equations
Root Finding Methods
Open methods:
— Simple Fixed-Point Iteration
— Newton’s Method
— Secant Methods

— Application of
Numerical Technique
—Understanding of
Convergence and
Stability
—Implementation Skills
—Problem-solving

Mid-term exam 1

Ay el bl Sl
‘; Ul A4S HLia
Ot (aall

(b

Interpolation
e Direct Method Interpolation
polynomial
Newton's Interpolation
polynomial
Lagrange Interpolation
polynomial

Curve fitting

Numerical Differentiation
e  First derivative
e Second derivative
e Richardson Extrapolation

The approximation in
differentiation solution

Numerical Integration

¢ Newton-Cotes Formulas

e The Trapezoidal Rule

e The Composite Trapezoidal Rule

¢ Simpson’s Rules

¢ Simpson’s 1/3 Rule

e The Composite Simpson’s 1/3
Rule

¢ Simpson’s 3/8 Rule

e Integration With Unequal
Segments

The approximation in
integration solution

Mid-term exam 2

Ordinary Differential Equations
Initial-Value Problems

o Euler’s Method

e  Runge-Kutta Methods

Numerical Analysis -
Initial-Value

Curve Fitting
o Linear Least-Squares Regression

Numerical Analysis -
Curve Fitting

Final Exam
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. “Applied Numerical Methods with
MATLAB for Engineers and Scientists” by
Steven C. Chapra

. “Numerical Analysis” by Richard L.
Burden and J. Douglas Faires

. “Numerical Analysis Using MATLAB and
Excel” by Steven T. Karris
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“Numerical Analysis” by Richard L. Burden
and J. Douglas Faires
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Karris, Steven T. Numerical analysis using
MATLAB and Excel. Orchard Publications,
2007.
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Orthopedic pathology
Bone ,components
:bone matrix &bone
cells .bone anatomy.
periosteum&
endosteum.

Types of

bones :

compact &

spongy bones,
primary

immature

woven

bones &

secondary

mature lamellar
bones. Components
of

compact &

spongy bones.
Blood &nerve
supply of bone
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The synovium
Bone formation
Bone Cells &
Bone remodeling
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Bone Necrosis,
Avascular bone necrosis,

bone infection,
complications.

acute osteomyelitis

ol el G G bl

giaal ol 5 alliall

ol & jeaall l il
el 4330l

2k e el -

LS 5 ) ) Cla i
el

s (ool o o el -
Lol ale 8 papddl
skl -

gl Aigall il )
Jae (& Ul Aplal)

A il gl 55 jeal]

Tuberculosis of
bones & joints,
Subperiosteal
haematoma
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Metabolic

bone

diseases;
osteoporosis
.pathophysiology
osteoporosis  .contribu
to

bone strength .
-diseases &
medications
associated

with decreased
bone mass.
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Fracture,
physiology .
Bone healing.
Events
following fractures
Factors influencing
healing
fractures,&




complications.
Pathological
Fracture.
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Fibrous dysplasia of
bone,

Paget s disease of
bone
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Osteoarthritis
Immuno-pathological
joint diseas
Rheumatoid arthr
Systemic

Lupus Erythematosus

Acute Rheumatic
Fever . Systemic
Sclerosis. Gout&

Gouty arthritis.




Pseudogou .
Turner s
Syndrome,
Intervertebral
disc disease.

Bone tumors: types,

causes, risk factors,

,diagnosis, staging
+2" mid exam

Muscle diseases
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1-Robbins Pathologic basis of disease.
2-Curran s Atlas of Histopathology .4™
edition.

3-Davidson s Principles & practice of
medicine 22 % edition

4- Pathologic-Basis-Of-Disease-Third-
Edition

((ang of Gungiall ) Ayslladl 3 jiall i)

principles of anatomy and physiology
12th ed - g. tortora, b

shadl ) iyl aalyall
) ) gl

Scientific journals related to
bone diseases.
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Materials Science and Engineering an Introduction
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Biomaterials Science An introduction to materials in
medicine by Buddy D. Ratner, Allan S. Hoffman,
Frederick J. Schoen, Jack E. Lemons (z-lib.org)
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Biomechanics and Gait Analysis
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Fong B., Fong A., Li C. - Telemedicine technologies_ Information
technologies in medicine and telehealth-Wiley (2011)
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Telemedicine: The Computer Transformation of Healthcare, Tanupriya
Choudhury, Avita Katal, Jung-Sup Um, Ajay Rana, Marwan Al-Akaidi
(2022)
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Introduction to Biomedical
Engineering- Third Edition, John
Ederel, Joseph Bronzino, 2012.
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Medical Instrumentation Application and
Design- Fourth Edition, John G Webster,
2000.
Biomedical Instrumentation
Technology and Application- Second
Edition, R.S. Kaandpur, 2003
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Youtube: related to medical instrumentation
advances.
Medical devices companies website:
to be up to date with the technical
advancements in medical technologies

o lge ¢ Agis SSIY) g byal







2 Caa g C.Aj.u
MDER426 / 2 4 ) jadl ) gl lailsia

ol el ]
3ol &) sall cliilSn

ol ey 2

MDER426
Al / Juadll 3

(ghad

CCiagl 3 el s 4

2024/1/28
CAalid) Heaadl I 5

L (5 ) s

(S o gl dae /(AST) Al Hall e Lud) dae 6

2 - claa gl aae /e gl delun 2 (Llaidell 30

@ ol dgsmeand 7

basma.a.faihan@nahrainuniv.edu.iq : Jsa¥) Ol cabiall de 4w 3 auY)

A RV

Al o a8 Al padl Vbl ananai o3 ) al) Jii 5kl sl asalially CoBUall Cay yed ) jiall Caagy
e Bl AS ja Al yo o5 ) a3l dali g 3 e ool el Al 5o s Ade Y e <l all 38 ja
el Aadall YA e AT ) A shaia

el g adail) ol il 9

N Cimall s Jladl abeill A jind
SAall Allall b asaliall Gulad Anijiad
IS Ja o W38l aledl G i
o stal o sedall Jaslass olail) dun il i

Lol i)

DW=



mailto:basma.a.faihan@nahrainuniv.edu.iq

oAd AL 10
2 G oy . ) Aladll il H3a ) .
H...\S.\S‘ M”JL (ala.d\ 4\351 &}».4)4” J‘ bh)&\ ‘a.u\ :\_; | ULDLNM tﬁuy‘
o Introduction to fluids Adlall mpalial) iyl
B . .s . IAA
e > mechanics 2 &l sal) clilSaal 2 1
s L Using Energy and The First JsY) ¢ silall g Aaall g
il 5 yalaa . > -
RO = Law of Thermodynamics Al all Kaaliall 4 2-3
8l all Ja5 (3 )k agd
. L)) padl cYaluall
Claia) 8 ualas Heat Transfer Mechanisms | 4:: :@jﬁ; w;'ﬁj 4 4-5
Ll
- - Mid-term exam 1 - 2 6
Fundamentals of Mass Gl dall A8 ja ol b agh
il 3 jualaa . ¢
o > Transfer oAl Jo e el 2 7
5 as . P Sl Jall 4S a el 58 agd
pranall (i) 8 _palaa Diffusion s ol Jis e Lol 4 8-9
Gillalad ) aladiul LS agh
olaial 3i8lie + 5 palas Psychometric processes iéu,”n mﬁ 2 10-11
- - Mid-term exam 2 - 2 12
. Al + 3 pualaa . AS a Aadai AiS agh
ylacia) . ¢ -
= Olaial) (case studies) Compartmental modeling A ey i 3o 4 13-14
Final Exam 15
oA ands 1]

&Aﬁ)ﬁdb&\&\;‘)JS c‘sa..)..gsﬁu\af\.d 5 ¢ A gall At cala 50 10 ¢ A eddl lilatial 4 1020 ‘_AN\S@‘)}S
Al cllaiel da s 60 AL




ool s alaill palae 12

1. Fundamentals of Momentum, Heat, and
Mass Transfer, James R. Welty, Charles E.
Wicks, Robert E. Wilson, and Gregory L.
Rorrer , 5th Edition
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2. Heat and mass transfer, fundamentals &
applications Cengel, Afshin J. Ghajar, 6th
Edition
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- Biofluid Mechanics: an introduction to fluid

mechanics, macrocirculation, and

microcirculation, David A. Rubenstein, Wei

Yin and Mary D. Frame, 2nd Edition

- Transport Phenomena In Biomedical

Engineering Principles And Practices, Robert
A. Peattie, Robert J. Fisher,
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1. Fundamentals of Momentum, Heat, and
Mass Transfer, James R. Welty, Charles E.
Wicks, Robert E. Wilson, and Gregory L.
Rorrer , 5th Edition
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Introduction to the Digital Image Processing
— Characteristics of Image Acquisition
Devices

— Components of an Image Processing
System

— Simple Image Formation Model

—Image Sampling and Quantization
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Images types

Some Basic Relationships between Pixels
—Neighbors of a pixel
— Adjacency, Connectivity
—Distance Measures
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— The Mathematical Tools Used in Digital
Image Processing
— Histogram Processing

Understanding of
Digital Image
Fundamentals,
Ethical
Considerations

Mid-term exam 1
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Basic Intensity Transformation Functions
1. Image Negatives
2. Log Transformations
3. Power-Law (Gamma)
Transformations
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ol ()
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Piecewise Linear Transformation Functions
— Contrast Stretching
— Intensity-Level Slicing
— Bit-Plane Slicing
Histogram Processing
— Histogram Equalization

Image enhancement in the Spatial Domain

— Fundamentals of Spatial Filtering

— Smoothing (Lowpass) Spatial Filters
a. standard average
b. weighted average

— Order-Statistic (Nonlinear) Filters

— Sharpening (Highpass) Spatial Filters
a. Laplacian
b. Gradient

Ability to
Perform Basic
Image
Operations,
Proficiency in
Image
Preprocessing
Techniques,
Hands-on
Experience with
Image Analysis
Software

Mid-term exam 2
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Image enhancement in the Frequency
Domain
— Introduction to Fourier transform
—The two-dimensional DFT and its Inverse
—Frequency Domain Filtering Fundamentals

o ol A i
ol ()

Image Smoothing Using Lowpass Frequency
Domain Filters

—Ideal Lowpass Filters

—Gaussian Lowpass Filters

— Butterworth Lowpass Filters

pass Filters-Image Sharpening Using High
—Ideal Highpass Filters
— Gaussian Highpass Filters
Butterworth Highpass Filters

Application of
Basic Image
Analysis
Techniques,
Problem-
Solving Skills

Color Image Processing

Image type

Final Exam
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1. “Digital image processing.” by
Gonzalez RC.
2. “Digital Image Processing Using

MATLAB” by Gonzalez RC.

“Digital image processing.” by (obaall ) dusiyll aanlyall
Gonzalez RC.
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Energy Method
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Dynamic Systems
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Representation
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Latest Edition

(a5 o Angiall ) Ay sllaall 35 jaall (sl

(JJLLAA]\ ) :\.;.u:\.a‘)ﬂ c_;\).d\

Control Systems Engineering, edited by Norman S. Nise, L
Edition

Lol Sl Lr s o 5L pal Lyl U
(ooop sl

https://en.wikipedia.org/wiki/Control system

badect

gl

QQJ*IQJ\ (_.'5.}\\5 ea.u@ dﬁ& _J_e_i :‘_";u:\)ﬂ\ JJBAS\ d}}um e..\.u\

2024/02/28 gl



https://en.wikipedia.org/wiki/Control_system

ol a1

Apaia 5 )l

Rl ey 2

CREQ512

Al / Jazadl) 3

D G gl 138 dlae) ) 4

2024/2/26

CAalid) Heeaall JE 5

LSBL;JMA

(S @las gl dae /(AS) Al Al il Lud) dae 6

z;a\hﬁ\qm/@sw\&ﬁcu‘wku30

muna.kareem@nahrainuniv.edu.iq :JssY! m S Gihias Je 3 aud)

el 5 s e 1) ALYy Rl (ISl 5 1331 il 5 Csobaas Al i o3 ) 50kl g
_},3_),:1}4:\3&:5” _):‘L}‘Jﬂ‘ 5.\3.\3‘5 _)LlA.AM (:J:\SSJ J.QJ;JX:\S.@S}:\:\M]‘ L”LG_)“ QM}A‘;@LA\BJ\QUJ:\M\

latl) g anlail) laasd) yid

) Comal) 5 Jaill abeill dpniljind
hall alladl 8 aaaliall ki Al il
EOSE Ja e il aladll Lag jial
ol sgiall oo el dpnl i)



mailto:muna.kareem@nahrainuniv.edu.iq

Ji / bh)ﬂ e.ua\
g saa sall

alaill il ja
4 sllaall

Aag i cliladal 2 A e clilada) 1

3

- «
o W

Introduction to
Management

Al il 8
EJ\J?&S

Organizational
Structure and
Span of Control

Lpapdasill JSLell

g 520

Introduction to
Hospital
Management

g.hiU:'aJ} J‘Jdi J.JJA.!.

R FE

Financial
Management in
Healthcare
Organizations

Sl 5 gosall 48 yre
Leabars o oy A

¢ ALl 3 Yl

4l aall dlae ) dolee
AL A 0 ¢

Risk Management

AR5 Hhalaall aaas
Smlatl) gl gladl)
O cwddill 3 5

}J\.a.'al\ LAJ\S‘

Materials
Management

(et g (Gl g ag
Jaa A 2 gall 3
i) ile

Laboratory
management

Gl il 3 yla) e
(8 8352 sl

Laall il 5l

3 3 5 3l gl adl g
Lgd 33 52 5all

Marketing of
Health Services

<l yidall 5 la) das
‘;_3. EJ};}A\
3 3¢l 5 3l sall aal
L 53 9 5all

Final Exam




DRl sl 11

1 AEIS A jall a5y 8

2 2 g ed gl 4 020
4e g Slladal Gl 2 10

Gl jlas cls 2 10

el glaia¥) da 53 60

w‘)ﬂb e.\’_'m JJLAA 12

1. Gupta AK. Engineering Management.
S. Chand Publishing, 2014.

2. Sakharkar B. Hospital Administration
Principles of and Planning. Jaypee
Brothers Medical Publishers, 20009.
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Bhatia D, Chaudhari PK, Chaudhary
B, et al. (eds). A Guide to Hospital
Administration and Planning. Springer,
2023.

Clinical Engineering Handbook (2nd
edition), edited by Ernesto ladanza,
2019.
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John G. Proakis, Dimitris K Manolakis, ‘
Digital Signal Processing (4th Edition), (Cans o ngiall ) 4slhaall 3 ) aal) il
(2006)
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