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Display OS’s basic on shutdown computer, log on, restart, sleep, using mouse
(pointing, selecting,
dragging and executing).

Using desktop, moving around the desktop and using the main application icons,
using the start

button, open, close and uninstall.

3

Looking at window details (title bar, tools bar, address bar, status bar and
windows’ content), expand
and collapse and close window, moving and resizing window

Work with drive, folders and files using the listed operation, using common
shortcuts (Ctrl + C, +V,
+A, +S ... etc.), restore folder or files.

5
Identify the h

Explain microprocessor chip, types of memory (RAM, ROM and SSD Drive),
memory units of

measurements, storage devices, how to use keyboard, mouse, printers and other
peripherals,

identifying motherboard and their ports, how to use computer recourses.

Identifying the control panel icon, changing desktop icon, wallpaper, display
type and size, setup time
and date, using language options, using accessibility.

8
Power off computer using different options, understanding the mode of
operation, create user account, log off, log in, changing account

Understanding the application software, type and their usage, how install and
uninstall programs and
display their difference from delete, update or reinstall the software

Delete systematically unnecessary files, scan disk, understand the most common
troubleshooting of

computer or software, copy files or disk, using antiviruses, getting help for
windows, getting online

help.

Exercise of checking connection of your computer system to the internet, and use
a simple utility

I(ping request) to test whether your internet connection is functioning or not, open
web sites of

different domains. (.net, .org, .com, .edu).

Open different web browsers (internet explorer, Firefox, chrome and others
explain their function

(addressing, uploading and downloading, and searching) and features (back,
forward, and refresh

buttons, home page, Tabs, favorites \ bookmarks, checking the history, plug-
ins\add-ons), connect to

the internet, identifying networks and their types




Security (Password, Password recovery information, and alternative e-mail),
sending e-mail (To, CC,

BCC, and subject), attaching file to e-mail, building contacts list and others.
Sending E-mail using outlook (with exploring all properties above).

Protecting Your Data or Computer (Identifying Software Threats, Understanding
Viruses), Protecting

Yourself While Online; Buying Online; How Much Information Should I Share?,
Protecting Your

Privacy).

Narrowing the Search; Evaluating the Information (Reliability and Relevance;
Validity and

Authenticity; Objectivity and Bias).

Try to make password, try to remove files without recoverable ability (ex:
flickr.com, youtube.com).

Try web search for certain key words using different search engine (ex: Google,
Bing) also search

multimedia files (Pictures, audio or video) in specialized search engine (ex:
Fliker.com,

youtube.com).

Find specific and accurate information using Google (reduce no. of keywords,
use quotation marks,

use OR, search within certain site, and others).

Display OS’s basic on shutdown computer, log on, restart, sleep, using mouse
(pointing, selecting,
dragging and executing).

Using desktop, moving around the desktop and using the main application icons,
using the start

button, open, close and uninstall.

3

Looking at window details (title bar, tools bar, address bar, status bar and
windows’ content), expand
and collapse and close window, moving and resizing window

Work with drive, folders and files using the listed operation, using common
shortcuts (Ctrl + C, +V,
+A, 48 ... etc.), restore folder or files.
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Display OS’s basic on shutdown computer, log on, restart, sleep, using mouse
(pointing, selecting,
dragging and executing).

Using desktop, moving around the desktop and using the main application icons,
using the start

button, open, close and uninstall.

3

Looking at window details (title bar, tools bar, address bar, status bar and
windows’ content), expand
and collapse and close window, moving and resizing window

Work with drive, folders and files using the listed operation, using common
shortcuts (Ctrl + C, +V,
+A, +S ... etc.), restore folder or files.

5
Identify the h

Explain microprocessor chip, types of memory (RAM, ROM and SSD Drive),
memory units of

measurements, storage devices, how to use keyboard, mouse, printers and other
peripherals,

identifying motherboard and their ports, how to use computer recourses.

Identifying the control panel icon, changing desktop icon, wallpaper, display
type and size, setup time
and date, using language options, using accessibility.

8
Power off computer using different options, understanding the mode of
operation, create user account, log off, log in, changing account

Understanding the application software, type and their usage, how install and
uninstall programs and
display their difference from delete, update or reinstall the software

Delete systematically unnecessary files, scan disk, understand the most common
troubleshooting of

computer or software, copy files or disk, using antiviruses, getting help for
windows, getting online

help.

Exercise of checking connection of your computer system to the internet, and use
a simple utility

I(ping request) to test whether your internet connection is functioning or not, open
web sites of

different domains. (.net, .org, .com, .edu).

Open different web browsers (internet explorer, Firefox, chrome and others
explain their function

(addressing, uploading and downloading, and searching) and features (back,
forward, and refresh

buttons, home page, Tabs, favorites \ bookmarks, checking the history, plug-
ins\add-ons), connect to

the internet, identifying networks and their types




Security (Password, Password recovery information, and alternative e-mail),
sending e-mail (To, CC,

BCC, and subject), attaching file to e-mail, building contacts list and others.
Sending E-mail using outlook (with exploring all properties above).

Protecting Your Data or Computer (Identifying Software Threats, Understanding
Viruses), Protecting

Yourself While Online; Buying Online; How Much Information Should I Share?,
Protecting Your

Privacy).

Narrowing the Search; Evaluating the Information (Reliability and Relevance;
Validity and

Authenticity; Objectivity and Bias).

Try to make password, try to remove files without recoverable ability (ex:
flickr.com, youtube.com).

Try web search for certain key words using different search engine (ex: Google,
Bing) also search

multimedia files (Pictures, audio or video) in specialized search engine (ex:
Fliker.com,

youtube.com).

Find specific and accurate information using Google (reduce no. of keywords,
use quotation marks,

use OR, search within certain site, and others).

Display OS’s basic on shutdown computer, log on, restart, sleep, using mouse
(pointing, selecting,
dragging and executing).

Using desktop, moving around the desktop and using the main application icons,
using the start

button, open, close and uninstall.

3

Looking at window details (title bar, tools bar, address bar, status bar and
windows’ content), expand
and collapse and close window, moving and resizing window

Work with drive, folders and files using the listed operation, using common
shortcuts (Ctrl + C, +V,
+A, 48 ... etc.), restore folder or files.
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2- Sarah McWilliams: practical radiological anatomy. © 2011 by
Taylor & Francis Group, LLC.
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Strategy

aching and learning strategies for computed tomography (CT)
lipment techniques refer to the methods and approaches used by
tructors to effectively deliver information and facilitate understanding
1ong students in the context of CT technology. These strategies
compass various instructional techniques, activities, and resources
signed to enhance the learning experience and promote skill
velopment in CT equipment operation, maintenance, and optimization.
amples of teaching and learning strategies for CT equipment
techniques may include:

1. Lectures: Traditional classroom lectures covering theoreti
principles, equipment components, and imaging techniques relat

to CT technology.

. Hands-On Demonstrations: Practical demonstrations using (
equipment simulators or actual machines to illustrate operatiot
procedures, image acquisition, and quality assurance techniques.

. Case Studies: Analyzing real-world CT imaging cases to apj
knowledge and problem-solving skills in interpreting imag
identifying artifacts, and optimizing image quality.

. Group Discussions: Facilitating group discussions to encourg
peer interaction, collaborative learning, and sharing of experien
and insights related to CT equipment techniques.

. Lab Sessions: Conducting laboratory sessions where students ¢
practice using CT software, perform image reconstructions, a
troubleshoot technical issues under supervision.

. Simulation Exercises: Using computer-based simulations
simulate CT imaging scenarios, patient positioning, and img
acquisition protocols for hands-on practice.

. Interactive Multimedia: Utilizing interactive multimedia resour




such as videos, animations, and virtual tours to supplemd
lectures and enhance understanding of complex CT concepts.
. Guest Lectures and Workshops: Inviting guest speakers, indus|
experts, or CT technologists to conduct specialized workshops
seminars on advanced CT techniques, emerging technologies, a

clinical applications.

. Online Resources: Providing access to online resources, e-boo
journals, and webinars related to CT equipment techniques 1
self-paced learning and additional reference materials.

118.Course Structure

Week | Hours

Required
Learning
Outcomes

Unit or subject name

Learning
method

Evaluation
method

Understanding the
History of Computed

Tomography

History of CT

Lectures,
discussions

Quizzes,
assignments

ploring

CT Scanner

nerations and Basic

Principles

st to Fifth Generation CT
Scanners

ctures, case

studies

Exams,
search papers

Helical/Spiral CT
canners and VVolume

Scanning

Requirements

p-Ring Technology, Dual
Source, Pitch

Hands-on
monstrations,
simulations

Practical
gxams, case
studies

ntry

System  Design:
and X-Ray

Imaging

Collimation,
Filtration

Ray Tube,

Laboratory
sions, guest
lectures

Lab reports,
oresentations

CT Detector

Characteristics and

Types

Detector Technology

Practical
sessions,
simulations

Skills
assessments,
ictical exams

Control

Console and

Computer System in

CT

nsole Operations, Image
Processing

ctures, group
discussions

Assessments,
compliance
checks

lient Table or Couch

inCT

Patient Setup and Safety

Practical
monstrations,
discussions

Skills
assessments,
evaluations

Reconstruction

Methods

Filtered

ck projection,
Back projection

Workshops,
hands-on
practice

Projects,
presentations

ntrast,

Image

Quality:
Resolution,
and Noise

Image Analysis

studies,
practical
training

Se

Clinical
simulations,
exams

mmon

CT Image

tifact ldentification and

ctures, case

Reports,




tifacts and
prrection Techniques

Correction

discussions

quizzes

T/ICT and
SPECT/CT Imaging

ybrid Imaging Techniques

est lectures,
case studies

resentations,
exams

vanced CT
plications: CT
giography, Cardiac

CT, etc.

chnical

Applications in
CT

Practical
sessions,
simulations

Skills
assessments,
ictical exams

Fluoroscopy and
Interventional CT

Fluoroscopic Imaging

monstrations,
discussions

age analysis,
case reports

Quality Control and
idiation Safety in CT

\/QC Procedures, Safety

Protocols

ctures, group
discussions

Assessments,
compliance
checks

Research Project and
Course Review

CT Research Project

Research,
presentations

Research
DErS, final
presentation

Course Evaluation.Y 4
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120. Learning and Teaching Resources

quired  textbooks (curricular

books, if any)

Main references (sources)

Recommended books and
references (scientific journals,
reports...)

1. Stewart Carlyle Bushong, ** Radiologic Science
for Technologists Physics, Biology, and Protection
" Elsevier, Inc., 7th edition, 2017.

2. Chris Guy & Dominic ffytche, "™ An
Introduction to The Principles of Medical Imaging
" Imperial College Press 2005.

3. Perry Sprawls, ** Physical principles of medical
Imaging "', 2nd Edition 1996.

4. J. Hsieh, " Computed Tomography: Principles,
Design, Artifacts, and Recent Advances ', 2nd ed.
Wiley Inter - science, Bellingham, Washington,
USA, (2009).

5. Euclid Seeram, " Computed tomography:
physical principles, clinical applications, and
quality control " 4 edition, Elsevier Inc. 2016

Electronic References, Websites
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Anatomical position and positioning terminology

Radiographic quality and characteristics of radiograph

Radiographic Positioning of the Shoulder

Radiographic Positioning of the Clavicle and sternoclavicular joint

Radiographic positioning of humerus

Radiographic positioning of Elbow and forearm

Radiographic positioning of hand and wrist joint

Radiographic positioning of pelvis

Radiographic positioning of Hip joint

Radiographic positioning of sacroiliac joint and femur

Radiographic positioning of the knee joint

Radiographic positioning of Tibia and Fibula

Radiographic positioning of ankle joint and foot
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X-Ray Image Formation

Properties of X-Ray Detectors (Receptors) &Screen Film System
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Mammographic Imaging

Fluoroscopic Imaging Systems
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Basic of Ultrasound Imaging

Contrast agents
Ultrasound transducer and Operational modes
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Historical
development of
radiographic agent.

Historical
development of
radiographic agent.

Adverse effect of L.V
water soluble
contrase media on
specifc organs

Adverse effect of 1.V
water soluble
contrase media on
specifc organs

Methods of imagings
of GIT tract with
barium water soluble
contrase agents.

Methods of imagings
of GIT tract with
barium water soluble
contrase agents.

Barium examination :
swallow and meal.

Barium examination :
swallow and meal.

Barium examination:
follow through,small
bowel anema.

Barium examination:
follow through,small
bowel anema.

Barium examin ation :
barium enema,instant
enema,air enema.

Barium examin ation :
barium enema,instant
enema,air enema.

Reduction of
intussusception.

Reduction of
intussusception.

Sonogram,retrograde
ileogram,colostomy

Sonogram,retrograde
ileogram,colostomy




enema, lopogram,
herniogram&
Evacuating
proctogram .

enema, lopogram,
herniogram&
Evacuating
proctogram .

Methods of imagings
of hepatobiliary
system .

Methods of imagings
of hepatobiliary
system .

U/S of the liver ,gall
bladder and biliary
system

U/S of the liver ,gall
bladder and biliary
system

C.T for the liver
biliary tree.

C.T for the liver
biliary tree.

MRI of the liver

MRI of the liver

Intraoperative &
postoperative T-t
ube,cholangeography .

Intraoperative &
postoperative T-t
ube,cholangeography .

Biliary drai nge

Biliary drai nge

Methods of imagings
of urinary tracts

Methods of imagings
of urinary tracts

Excretion urography.

Excretion urography.

C.T urinary tract.

C.T urinary tract.

Magnatic MRI of the
urinaryc tract.

Magnatic MRI of the
urinaryc tract.

Micturating
cystourethrography.

Micturating
cystourethrography.

Ascending
urethrography in the
male.

Ascending
urethrography in the
male.

Retrograde
pylouretrography.

Retrograde
pylouretrography.

Precutaneous
nephrostomy &
nephrolithotomy.

Precutaneous
nephrostomy &
nephrolithotomy.

Methods of imagings
of male &femals
reproductive system.

Methods of imagings
of male &femals
reproductive system.

Hystrosalpingography

Hystrosalpingography

C.T & MRI of the
reproductive system.

C.T & MRI of the
reproductive system.

Methods n imaging of
respiratory system.

Methods n imaging of
respiratory system.

C.T of respiratory

C.T of respiratory




system .

system .

Guided lung biopsy.
C.T scan

Guided lung biopsy.
C.T scan

Methods of imagings
pulmonary embolism .

Methods of imagings
pulmonary embolism .

Pulmonary
arteriography and
pet-C.T scan for
respiratory system.

Pulmonary
arteriography and
pet-C.T scan for
respiratory system.
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Display OS’s basic on shutdown computer, log on, restart, sleep, using mouse
(pointing, selecting,
dragging and executing).

Using desktop, moving around the desktop and using the main application icons,
using the start

button, open, close and uninstall.

3

Looking at window details (title bar, tools bar, address bar, status bar and
windows’ content), expand
and collapse and close window, moving and resizing window

Work with drive, folders and files using the listed operation, using common
shortcuts (Ctrl + C, +V,
+A, +S ... etc.), restore folder or files.

5
Identify the h

Explain microprocessor chip, types of memory (RAM, ROM and SSD Drive),
memory units of

measurements, storage devices, how to use keyboard, mouse, printers and other
peripherals,

identifying motherboard and their ports, how to use computer recourses.

Identifying the control panel icon, changing desktop icon, wallpaper, display
type and size, setup time
and date, using language options, using accessibility.

8
Power off computer using different options, understanding the mode of
operation, create user account, log off, log in, changing account

Understanding the application software, type and their usage, how install and
uninstall programs and
display their difference from delete, update or reinstall the software

Delete systematically unnecessary files, scan disk, understand the most common
troubleshooting of

computer or software, copy files or disk, using antiviruses, getting help for
windows, getting online

help.

Exercise of checking connection of your computer system to the internet, and use
a simple utility

I(ping request) to test whether your internet connection is functioning or not, open
web sites of

different domains. (.net, .org, .com, .edu).

Open different web browsers (internet explorer, Firefox, chrome and others
explain their function

(addressing, uploading and downloading, and searching) and features (back,
forward, and refresh

buttons, home page, Tabs, favorites \ bookmarks, checking the history, plug-
ins\add-ons), connect to

the internet, identifying networks and their types




Security (Password, Password recovery information, and alternative e-mail),
sending e-mail (To, CC,

BCC, and subject), attaching file to e-mail, building contacts list and others.
Sending E-mail using outlook (with exploring all properties above).

Protecting Your Data or Computer (Identifying Software Threats, Understanding
Viruses), Protecting

Yourself While Online; Buying Online; How Much Information Should I Share?,
Protecting Your

Privacy).

Narrowing the Search; Evaluating the Information (Reliability and Relevance;
Validity and

Authenticity; Objectivity and Bias).

Try to make password, try to remove files without recoverable ability (ex:
flickr.com, youtube.com).

Try web search for certain key words using different search engine (ex: Google,
Bing) also search

multimedia files (Pictures, audio or video) in specialized search engine (ex:
Fliker.com,

youtube.com).

Find specific and accurate information using Google (reduce no. of keywords,
use quotation marks,

use OR, search within certain site, and others).

Display OS’s basic on shutdown computer, log on, restart, sleep, using mouse
(pointing, selecting,
dragging and executing).

Using desktop, moving around the desktop and using the main application icons,
using the start

button, open, close and uninstall.

3

Looking at window details (title bar, tools bar, address bar, status bar and
windows’ content), expand
and collapse and close window, moving and resizing window

Work with drive, folders and files using the listed operation, using common
shortcuts (Ctrl + C, +V,
+A, 48 ... etc.), restore folder or files.

5
Identify the h
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Display OS’s basic on shutdown computer, log on, restart, sleep, using mouse
(pointing, selecting,
dragging and executing).

Using desktop, moving around the desktop and using the main application icons,
using the start

button, open, close and uninstall.

3

Looking at window details (title bar, tools bar, address bar, status bar and
windows’ content), expand
and collapse and close window, moving and resizing window

Work with drive, folders and files using the listed operation, using common
shortcuts (Ctrl + C, +V,
+A, +S ... etc.), restore folder or files.

5
Identify the h

Explain microprocessor chip, types of memory (RAM, ROM and SSD Drive),
memory units of

measurements, storage devices, how to use keyboard, mouse, printers and other
peripherals,

identifying motherboard and their ports, how to use computer recourses.

Identifying the control panel icon, changing desktop icon, wallpaper, display
type and size, setup time
and date, using language options, using accessibility.

8
Power off computer using different options, understanding the mode of
operation, create user account, log off, log in, changing account

Understanding the application software, type and their usage, how install and
uninstall programs and
display their difference from delete, update or reinstall the software

Delete systematically unnecessary files, scan disk, understand the most common
troubleshooting of

computer or software, copy files or disk, using antiviruses, getting help for
windows, getting online

help.

Exercise of checking connection of your computer system to the internet, and use
a simple utility

I(ping request) to test whether your internet connection is functioning or not, open
web sites of

different domains. (.net, .org, .com, .edu).

Open different web browsers (internet explorer, Firefox, chrome and others
explain their function

(addressing, uploading and downloading, and searching) and features (back,
forward, and refresh

buttons, home page, Tabs, favorites \ bookmarks, checking the history, plug-
ins\add-ons), connect to

the internet, identifying networks and their types




Security (Password, Password recovery information, and alternative e-mail),
sending e-mail (To, CC,

BCC, and subject), attaching file to e-mail, building contacts list and others.
Sending E-mail using outlook (with exploring all properties above).

Protecting Your Data or Computer (Identifying Software Threats, Understanding
Viruses), Protecting

'Yourself While Online; Buying Online; How Much Information Should I Share?,
Protecting Your

Privacy).

Narrowing the Search; Evaluating the Information (Reliability and Relevance;
Validity and

Authenticity; Objectivity and Bias).

Try to make password, try to remove files without recoverable ability (ex:
flickr.com, youtube.com).

Try web search for certain key words using different search engine (ex: Google,
Bing) also search

multimedia files (Pictures, audio or video) in specialized search engine (ex:
Fliker.com,

youtube.com).

Find specific and accurate information using Google (reduce no. of keywords,
use quotation marks,

use OR, search within certain site, and others).

Display OS’s basic on shutdown computer, log on, restart, sleep, using mouse
(pointing, selecting,
dragging and executing).

Using desktop, moving around the desktop and using the main application icons,
using the start

button, open, close and uninstall.

3

Looking at window details (title bar, tools bar, address bar, status bar and
windows’ content), expand
and collapse and close window, moving and resizing window

Work with drive, folders and files using the listed operation, using common
shortcuts (Ctrl + C, +V,
+A, +S ... etc.), restore folder or files.

5
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193.Course Structure

Week | Hours Required Unitor | Learning Evaluation method
Learning | subject name method
Outcomes

- Understand
historical
overview of
magnetic
resonance -
Comprehend
classical
description of
magnetic
resonance -
Introduce
guantum
mechanics of | Introduction Class
magnetic | to Magnetic | Lectures, | participation/attendance,
resonance Resonance | discussions Midterm Exam

- Explore
nuclear
magnetic
moments -
Understand
quantum
mechanical
description of Nuclear
NMR - Learn Magnetic | Lectures, Laboratory
NMR Resonance | laboratory reports/projects,
instrumentation (NMR) sessions Midterm Exam




and
experimental
techniques

- Grasp
principles of
MRI - Learn

Imaging

sequences and
contrast
mechanisms -
Investigate
applications of

MRI in

medicine and
research

Magnetic
Resonance
Imaging
(MRI)

Lectures,
case
studies

Laboratory
reports/projects,
Midterm Exam

- Introduction
to electron spin
- Comprehend
guantum
mechanical
description of
EPR - Explore
applications of
EPR in various
fields

Electron
Paramagnetic
Resonance
(EPR)

Lectures,
discussions

Laboratory
reports/projects,
Midterm Exam

- Understand
spin-lattice
relaxation and
spin-spin
relaxation -
Investigate spin
dynamics in
different
systems

Spin
Dynamics

Lectures,
discussions

Laboratory
reports/projects,
Midterm Exam

- Explore solid-
state NMR -
Investigate
magnetic
resonance
spectroscopy -
Understand
quantum
computing with
magnetic

Advanced
Topics

Lectures,
case
studies

Laboratory
reports/projects,
Midterm Exam




resonance

- Review
applications
covered in the
course -
Analyze case
studies and
research
examples -
Discuss future
directions and
emerging
technologies in
magnetic

6 resonance

Applications
and Case
Studies

Final Exam, Class
participation/attendance

Lectures,
discussions

Course Evaluation

Quizzes: 5 %

Exams: 25 %
Assignments: 15 %

Final project/paper: 50 %
Class participation: 5 %

. Learning and Teaching Resources

Required textbooks
(curricular books, if any)

- Magnetic Resonance Imaging: Physical Principles
and Sequence Design" by Robert W. Brown and
Richard B. Thompson.

- Principles of Magnetic Resonance Imaging: A Signal
Processing Perspective™ by Zhi-Pei Liang and Paul C.
Lauterbur

Main references (sources)

"Principles of Magnetic Resonance' by Charles P.
Poole Jr. and Horacio A. Farach

Recommended books and
references (scientific journals,
reports...)

Include scientific journals, reports, etc.

References,
Websites

Electronic

references and websites that
supplement the course material)

(List electronic




‘;A,,\AIS‘\J\ Tl ina

alxil) cila i g el ) ailad aaY Lukaiia | jlag) 138 pasdlSY mall ) Cia g i 5
0aAl (e (5 gl BN (38a 38 (LS 1Y) Las Ui yae Lgiidad Galldal) (ha dad gial)
bl el )i S s g dzaluay g, dalial)

Aol s doaall byl K/ Ala YY) (RelKIS Al Gardail) das gl

i) L 8 SO/ el sl

dagall CLEMAT | gl 5] SV el yall sl |

s Tl skl o

(5 i ;W\JJ\(,LM\_

e

IRy ainal SLie ) el |

Aa Cle sidae g adle) Jilu g 6 AY) daa Al &l figall

15-5-2026 Caa sl dlae ) F )5 A

b yeaill Gale Sl 4S5 digall BA) Cla sie at) o oY) : aalSY) iyl Cilaal 4
Gl e W5 Gpally LS gLl o3 Jalsi ) (s s, aainnall 5 Aigall (e ) Al g Apla¥) LS L)
Cdelaay)

esinall Jomdl gale mai Ja) (e digall Abeaall g all Jida )l Caa gl Y«

gl

Ligall O lalaill 8 3V (il gl andiity Calaalloda Jiadi; A el Calaal) o
Cdalad) daliadll Jad ey Al LS Ll g @A) e slde YU s




e galaall g ABaY) 5 ol pualaall (e oY) 5 aleill el dualadl 45 el Calaa ) — o
LA il

alaill 5 alell (331l
Ligall CLANAL Aalaiall 4l Calldall aglad
,A8a) Ay )3l aliall dlae) -

Agalall asalaall alasiiu) -

8051 Sla Cadlad aladily Akl (o a5 -

RETICIgR
4.;‘.‘4}.\3\ Gl Hlaaly) =)
Ailadl) ol JLERY) Y
PP iy
—aall d;\A:\SJW\}GA):\S\ J}.'a;j\ -¢

(il ) shaill g Cada gill 416 ddlaiall (5 AV il jlgall) A sl Abalill 5 dalad) ol jlgall- o
ol (3 5m ( Zladll 5 COLE Slial (e lldal) (S

oA 2y Ay glail) (ye allal) (S Y

bl A ) Y

Glasall 5 el anl BT syl
adizall Cile Ll 2ae (3l Al Hall
e | gk

X

dga ciLBNA Al )

- i) Jslall s g a8 gl e il 3 e |y A28 5 AS Ukl Jundi ¢ il il plaaill o

(el ) AISIL (Bl dilaiall Akl aia ) Jsdll Jliaa 7

cealad) il y Mall aplaill 5 ) 3 5 illaie Cua o5 38 5

cApalady) 4l 3l A e Badize ibas 1 gelinll e Cla gleall jalaa aal Y




DS Ll Zgials )

falall A I Sl g Apalell S Y
iyl ¥

adall G gl €

o
i1
o

4 glhaall aladl) Cila jaa

—

Gukill 3 48 )

o >|<| 4 o | 1| =«

| | | | | | | | | =

-
-




Al g g i gal

BE A PWENRE L

Basic of Magnetic Resonance Imaging (nlaliial) (i Ml guatil) ilpsiad

J)B.AJ\_)AJ Jayv

RAD 306

Al / Jadll LY 4A

Y.Y1-Y.Yo /JJY\ ‘subﬂ\ d.«aﬂ\

Coa gll 18 dlae) Z B L1414

Y~YW/°/Y

Al geaall JKE Y

(A8 Slas 5l ase /(AS) dpwd pall Gleludl aae Y0

Sl ¥ - ol S IS ALl V0 / e gad dela © = lac Aol ¥ + (5 ki acla ¥

(S and (g0 S 1A) ad oAl J g pndd Y0 Y

naseer.m.hadi@gu.edu.iq : J¥) S (3ga jral 3 o )

(bl ) okl pusath Slgad bl clbiulad gadagis ciuay ¢ jhall Calaal LYY

—:g gaagall cilaj doyal) Balal) Calaa)

pgdy dhra Ao Al Glllal) O Rall 120 dilgd A
edaliial) (il el Clnlad o Ao Cilagles
—:daldl) Cilaad)

odaliaal) (il papeat) by allal) Ci o

alally adail) cilaglia) LY

dalall & ) paladll (8 5k e [ plad -V 0 Laai)iay)

J)}.«Mz\:\.‘u .Y.o

plail) ddy b goasal) o) Baagl) am) | dplhall el Clada | clelud)

Q—}‘-)AAIM g*“.-.‘hLM\ 0%5)-“ u-‘ﬁ FIRTS 5kl ;Qléuu‘\ﬂ 2‘%‘*’\)3“ 33! a@:‘ v
Data show Lpphalineall g sy gl 5 g gacil

G palaa | dawdy) cilalea iy gl ) au.a;.fyuagd...dfa o) Hall saldl) agdy
Bugall Gl

Data | Gl spgwalll 8 3¢l « g gaail) allis Al )all Balall agdy
show ool

)l jualaa LY eashaliinall il guall) Jailiia Aol Hall Balall agdy
Ay il g i .

Data 8 g gualll g8 guaall (1 g Al Jall Balall agiy

show

Gl palas whw‘ Sl ysa 2\_)“13)33\ 3alall ?@J:j

Data gaall gl 3 anil) C b Al Hall salall PexE
show Apilpanst) o

-

ddatiall J&5 9 J gl




& palaa o peatl) LR 5 il el Aol Hall Balall agdy
sualy sgaill 5 (gl @)
o6 Shual)

Data | 9l (ruhalitall G ) scillpndail) Ll all Balall agdy
show )5l (uhalinall g Audal) Juladl)
LOE A g geall)
Quiz | i yalae it Ao o) pgeal rlBadadl) | ) jall Balall aedy
PRTER

L Al g
Quiz Data lal) g JLEAN p gual siliydatl) Ll ) 3alall agdy
show wglaliial) (Al puall)
Quiz | el phalitall i g bl Jalge sAadlal) | ) Hall Balall agdy VY
syl
Quiz Data w@h&d\ O AL o geatl) s dadladl 3...3....;\‘)3]\ 3alall ?gég 'Y
show
QUuiz |  Slpalaa | gaaill dps gl gull il ALY dadlad) Lol 5l 2l gy V¢
(laliial) (o
Quiz Data A gladall g yadlall Al )l Balall agdy Yo
show

J‘)a.aj\ ('a:l:\sj .Y . .1

A el Ay Hell g Ay 5881 5 Ase gall LAY 5 (o gall uasil) Jie allall Ly alSall algall 33 Ao ) v v e dajall a5

éac. }éﬁ@@\o@‘ﬁ\jﬁjuﬂ\}

e Vo + (g hiTo =45 no. sl

e VO + g hive = A o Al plaiay)

w.l)ﬂb ?Lj\ JJLAAA YoV

((@any of dangial ) dislladl) 5 all (i<l

MAGNETIC RESONANCE IMAGING, Physical and Biological Principles, Lol ) sl aad )
4th edition, 2015 (baall) 2l g2l

1- Stewart C. Bushong ScD FAAPM FACR - Radiologic Science for A sl il =<1l

Technologists_ Physics, Biology, and Protection-Mosby (2016) e s ‘Fd ’ @)AS‘S )

2- Tim Salditt, Timo Aspelmeier, Sebastian Aeffner. (eeeeontal cdaadall )
Biomedical Imaging_ Principles of Radiography, Tomography and

Medical Physics-De Gruyter (2017).
3- Chris Guy, Dominic Ffytche - An introduction to the principles of

medical imaging-Imperial College Press_ Distributed by World Scientific
Pub (2005)

s sl 5 i ST (G o )l 5 Dl pualaa Cai ) adlsa ¢ Ay SN aalal




el Caa g

Lgiind Ul (e dad siall aleill Cila jiag )yl (ailiad oY Tamiie T5lay) 138 ) jid) Caay iy
Caay Cms Lein bl e Y5 Aalid) aleill Ga b (e (s smaill 30UELYT i 8 IS 1Y) Lee U e

Fomall 5 Al Ll AUS ) eSS daals Al Ao gl

b guall 5 Aa2Y) LS anid oAl /bl il

RAD 401 Dl ey /

olec 5 sk Tl pemal) JICE]

& s il / Jadl

2ela240 | (A9 Al el s VY

18/5/2026 a1 sl 5 LYY

DRl Calaal Y E

e Jo Loyl Aandl BB G 138 LI O O

Sy ol B3l plisuinl Corgind @) VB amd S At ablilly el shirt BT ol il Sl goud 5! £dS Il das
Adlosaw!

i) g aladll g aaladl) (G3) pla g jRall il A VY




A el Calaayl

ool Gl jiall Sl e oyl - _\E

sl Gl i) gl i) e oyl - X

ool Gl il ) aladinl ae anad) ol 3aY delad ) pn 381 4K e ol - - Y]
atal) Gl il A deladll ) sall e J seanll Aol o gall e oyl - -]

ool il andll 8 e = s g e J seandl dpuliall 4l aladin) 29€ e oyl — of
; i3

il al jaall alasiind vie o yall SIS 5 22 8Y) clidal ae Jalail) 4 e o el - 1

el Aalall A jleadl Calaa¥l - o
el ) el -V
el Al Yo

Slall Gul_jiall 3 Uad (g) dd e — Yo

L)y el 3k

il s oagiall ol O Ay gal) A ylaill ) EAYI Y S jealaall ) Y
dac Ll Y

a3 ok
Aleaill COERY) Y e gll Ay Lail) LAY Y
Al cililaiey)- Y

el 5 dgilaa ol CalaaY) -
i) e Jalaill A€ e Capetll N 2
Aglaie¥) Al sl il o) sl e el Y
el ) e jsaill axe Y

Ll el 5511

ol e Jalaill 48 5 Lidlaall ¥
ALl gUadY cpe de i) -

el (33l

ol 5ally ol Y)Y
Jalaill 5 GMAYI-Y




(el skl g Cada gil) 405 dalaiad) (5 AV leal) ) Al sanall Aplialill 5 dalall ol gl -
s lall (ul jaall Aaal) dyalel) oyl anl e il A aal e g SUaYI-Y o

sl ik e (s lall uliall Aalall Y1 sl e g Y -Y 2

(Aale 23N a je ) iVl g )5l aal e &3y T

DRl A YA

ji / b.l;jl‘ e.ua\
g saa sall

alaill il ja
A slladl)

Sile L)

&}}u;‘i\

General Principles of
Computerized
Tomography (CT) :
conventional (non-
helical) CT , Spiral (
Helical ) CT.

General Principles of
Computerized
Tomography (CT) :
conventional (non-
helical) CT , Spiral (
Helical ) CT.

1,2

Types of CT scanners:
first, second, third,
fourth generation
scanners.

Types of CT scanners:
first, second, third,
fourth generation
scanners.

Basic terms used in
CT scanning

Basic terms used in
CT scanning

Artifacts in multislice
scanning

Artifacts in multislice
scanning

Principles of contrast
medium delivery and
scan timing in
MDCT.

Principles of contrast
medium delivery and
scan timing in
MDCT.

Cranial CT scanning :
routine CT of the
brain

Cranial CT scanning :
routine CT of the
brain

Imaging of stroke

Imaging of stroke

CT of paranasal
sinuses and facial
skeleton

CT of paranasal
sinuses and facial
skeleton




CT of the neck

CT of the neck

Thoracic CT

Thoracic CT

High resolution CT of
the lungs

High resolution CT of
the lungs

Cardiac CT

Cardiac CT

CT pulmonary
angiography

CT pulmonary
angiography

CT : of the gastro-
intestinal tract

CT : of the gastro-
intestinal tract

CT colonography

CT colonography

Virtual CT
colonoscopy

Virtual CT
colonoscopy

CT scanning of the
liver:non-enhanced
CT, single phase
contrast enhanced
CT,dual phase &
triple phase enhanced
CT.

CT scanning of the
liver:non-enhanced
CT, single phase
contrast enhanced
CT,dual phase &
triple phase enhanced
CT.

| WW O WWw wWwo

CT of the pancreas:
CT in pancreatic
tumors, CT in
pancreatitis.

CT of the pancreas:
CT in pancreatic
tumors, CT in
pancreatitis.

CT scan of the
urinary tract: non-
enhanced CT
scanning in urinary
tract obstruction. CT
urography. CT
scanning in bladder
injury

CT scan of the
urinary tract: non-
enhanced CT
scanning in urinary
tract obstruction. CT
urography. CT
scanning in bladder
injury

Musculoskeletal CT

Musculoskeletal CT

28,29

CT of trauma
patients.

CT of trauma
patients.
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Evaluation method

Required Learning

Outcomes

Unit or subject

name

Learning

method

ntroduction to Nuclear Medicine

Principles of Nuclear
Medicine Imaging

Lectures, discussions

Quizzes, assignments

Radiopharmaceuticals

Types, Production, and
Quality Control

Lectures, case studies

Exams, research papers

Nuclear Medicine Imaging
Techniques

Planar Imaging, SPECT

Hands-on
demonstrations,
simulations

ractical exams, case studies

uclear Medicine Instrumentation

Gamma Cameras, PET
Scanners

Laboratory sessions,
guest lectures

Lab reports, presentations

Imaging Procedures

Patient Care, Image
Acquisition

Clinical practice,
simulations

bkills assessments, practical

exams

Radiation Safety in Nuclear
Medicine

Protection Principles,
Guidelines

Lectures, group
discussions

Assessments, compliance
checks

Quality Control in Nuclear
Medicine

A Programs, Instrument
Calibration

ctical demonstrations,
discussions

QRA/QC assessments, audits

Clinical Applications of Nuclear
Medicine

Diagnostic Imaging,
Therapeutic Procedures

Case studies, practical
training

Clinical simulations, exams

ET-CT and SPECT-CT Imaging

rid Imaging Techniques

Workshops, hands-on

Projects, presentations




practice
10 Pediatric Nuclear Medicine | Imaging Protocols for Lectures, case Reports, quizzes
Children discussions
11 Nuclear Medicine in Oncology |ncer Diagnosis, Therapy | Guest lectures, case Presentations, exams
Techniques studies
12 Nuclear Cardiology Myocardial Imaging, Practical sessions, bkills assessments, practical
Cardiac Function simulations exams
13 Bone Scintigraphy and pone Scan Interpretation, Demonstrations, |mage analysis, case reports
Musculoskeletal Imaging Soft Tissue Imaging discussions
14 in Imaging in Nuclear Medicine turological Applications, Lectures, case studies Research projects,
PET in Psychiatry presentations
15 Research and Emerging plecular Imaging, Future arch projects, online Research papers, final
Technologies Trends resources presentations

218. Course Evaluation
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219.Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Recommended books and references (scientific 1. "Nuclear Medicine Technology: Procedures and Quick
Reference" by Pete Shackett

journals, reports.. ) 2. "Essentials of Nuclear Medicine Imaging" by Fred A.
Mettler Jr. and Milton J. Guiberteau

3. Journal articles and online resources from reputable
nuclear medicine associations

Electronic References, Websites
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