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Ministry of Higher Education and Scientific Research
Al-Furat Al-Awsat Technical University
Engineering Technical College-Najaf
Techniques of Avionics Engineering Dpt.

Academic description of the Avionics Engineering Technigues Department

Ministry: Ministry of Higher Education and Scientific Research.

University: Al-Furat Al-Awsat Technical University- Engineering Technical College-Najaf.

Department: Avionics Engineering Techniques Department.

Final Degree: Bachelor of Avionics Engineering.

School system: Yearly.
Accredited accreditation program: ABET.

Other External Indicators:

Date of preparation: Oct 10, 2023.

Vision: The vision of the Avionics Techniques Engineering Department at the Engineering Technical
College - Najaf is to provide the community with technical engineers in the field of electronics engineering
in general and Avionics in particular with a high level of competence, dedication and moral responsibility.
Message:

The mission of the Avionics Techniques Engineering Department at the Najaf Technical College of
Engineering is:

» Serving our students by teaching them how to deal with problems and find appropriate solutions, linking
theory and practice, leadership skills and teamwork, the value of commitment and ethical behavior, and
respect for others.

* Providing graduates of technical engineers with a high academic level and broad practical skills in the
field of specialization.

* Providing innovative technology for the benefit of society locally and globally in the field of
specialization.

* Providing modern research to solve problems and develop the performance of electronic and electrical
systems and control systems in the field of aviation.

* Cooperating with civil and military bodies to market the skills of the field of specialization.

* Providing advice on obtaining a civil aviation license, an air service training license from the European
Aviation Safety Agency, and licenses for ground support...etc.

Goals:

Due to the rapid scientific and technological progress in the field of aviation technology, the Avionics
Techniques Engineering Department works to achieve clear strategic goals that help it achieve a prominent
position within academic communities, which are evident in the following:

1- Maintaining and improving the quality of the curriculum through:

» Introducing scientifically and internationally updated study materials in the study of the specialty
of avionics technology and keeping pace with rapid scientific development through direct contact
with decision-makers for aircraft engineering in all parts of the world and direct contact with
colleges and institutes specialized in aviation technology.

»  Continuous evaluation and development of curricula.

» Linking student projects and research to community needs.

» Expanding student awareness through field visits to domestic airports, seminars, and training on
airport runways and maintenance workshops.

2- Developing scientific laboratories, providing them with the latest technical equipment and equipment
in the field of specialization, and managing them through a group of skilled technicians.

3- Providing the best university environment for the teaching staff.

4- Maintaining the technical development of faculty members through:

» Encouraging active participation in conferences and technical meetings, especially with Iragi and
international airport administrations and international training companies.

» Continuous review and evaluation of their activities.
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» Encouraging faculty initiatives and achievements.

Knowledge production through:

» Conducting distinguished theoretical and applied research.

» Encouraging scientific publishing and stimulating the collective work of research groups in various
disciplines.

Striving to increase sources of research funding through publishing in international engineering
journals.

Initiatives to reduce administrative routine and facilitate work procedures through educational guidance

and developing the relationship between students and teachers.

Activating and strengthening links with public government agencies and the private sector through:

» Organizing conferences, seminars and educational courses.

» Encouraging consulting work and providing services at the professional level in all engineering
specialties.

12- Required learning outcomes and teaching, learning and assessment methods

A- Knowledge and understanding

1.
2.
3.

4.

The ability to apply knowledge in mathematics, science, and engineering.

Understanding the professional and ethical responsibilities of the field of specialization.

The ability to evaluate the course outcomes with faculty, industrial and professional practitioners, as
well as employers and graduate students to improve them.

Teaching leadership skills, the value of commitment, ethical behavior, and respect for others.

B- Subject-specific skills

1.
2.
3.
4.

The ability to work and integrate into multidisciplinary teams.

The ability to design and conduct experiments as well as analyze and interpret data.

The ability to use modern technologies, engineering skills and tools to practice engineering.
The ability to identify and formulate engineering problems in the field of specialization.

C- Thinking skills

1.

2.
3.
4.

The ability to communicate effectively with those concerned with the field of specialization on both the
civil and military sides.

Recognizing the need and ability to engage in lifelong learning.

Knowledge of contemporary issues in the field of specialization.

The broad learning necessary to understand the impact of engineering solutions on global economic,
environmental and social problems.

D- General and transferable skills (other skills related to employability and personal development)

1.
2.

The ability to manage and work on ground and air support equipment for aircraft.

The ability to electronic design of electronic systems and control and control devices using the latest
design and simulation programs, which is a process to meet the required needs within the field of
specialization in a realistic framework in which environmental, economic, social, political and health
restrictions are imposed.

13- Planning for personal development
The faculty members consist of a sufficient number, knowing that competence has a role to cover all
curricula for the department’s fields, in addition to the ability to manage the college adequately to
accommodate levels of interaction, student guidance, counseling, university, professional and development
services activities, and interaction with industrial and professional practitioners as well as employers.

14- Acceptance standard (setting regulations related to admission to the department)
The desire of students to apply for admission to the Avionics Technology Engineering Department is the
main criterion that will be taken into consideration at the Engineering Technical College - Najaf by filling
out the department selection form that is given to new students accepted into the college. In addition, the
applicant’s average for joining the department will be taken into consideration.

15- The most important sources of information: University of Technology in Baghdad
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A. The American Academic Accreditation Board (ABET).
B. American Institute of Aeronautics and Astronautics (AIAA)
C. T- IEEE International Organization of Electrical and Electronic Engineers
D. International Civil Aviation Organization (ICAQ).
16- Career opportunities for graduates:
The department's graduates work in a large number of industrial and service fields in the country and
abroad, including, for example:
+ Airline companies, example (Iragi Airways)
» Air Force and Air Defense institutions
» The Iraqi Civil Aviation Authority
+ lragi and international aircraft maintenance companies
* Local and international airports
» Terrestrial and satellite communications centers
17- Admission inputs:
»  Graduates of the scientific branch of preparatory study.
» Graduates of the aviation or avionics department from Technical Education Authority institutes.
18- Admission outcomes:
The duration of study in the Avionics Technology Engineering Department is four years, and the graduate
is awarded a bachelor’s degree in the field of Avionics Technology Engineering. He can complete
postgraduate studies inside and outside the country in the field of Avionics Engineering or related and
related specializations.
19- Teaching staff:
Avionics technology engineering sciences are interconnected with some other engineering disciplines such
as:
» Electrical Engineering
» Electronic and communications engineering
«  Computer Engineering
» mechanical engineering
» Refrigeration and air conditioning engineering
» Production and metallurgy engineering
» Chemical Engineering
»  Space engineering
» Energy engineering
Because the Technical College of Engineering has professors in the above specializations with
academic qualifications and long scientific experience on permanent staff, they have sufficient
ability to achieve the outcomes of the academic program in an optimal manner.
20- Certificate awarded:
The department grants graduates a technical bachelor's degree in avionics engineering.
21- Learning and teaching methods: lecture, workshop, laboratory, systematic teaching, summer training
22- Evaluation methods: oral exams, written exams, semester exams, final exams, daily evaluation
23- Corresponding departments in international universities:
There is a Department of Avionics Technology Engineering in a number of international universities in
various countries of the world, including:

1. Avionics department/ University of Science and Technology/Pakistan
(http://www.nust.edu.pk/INSTITUTIONS/Colleges/CAE/Departments/Avionics %20Engineering %20
Department/Pages/default.aspx).

2. Program of Avionics/Southern Illinois University/USA.

(http://aviation.siu.edu/technologies/program-information/degree-specializations/avionics.php).
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3. Avionics Department/ Educational and Scientific Institute of Air
Navigation/Ukraine. (http.//ian.nau.edu.ua/en/kafedra-avioniki/)

4. Avionics Department Center/ OHIO University/USA
(https://www.ohio.edu/engineering/avionics/)

5. Department of Avionics Engineering/Air University/Pakistan
(http//www.au.edu.pk/dept avi intro.aspx).

6. Avionics department/Hindustan Institute of Technologies and Science/Indian

(http://hindustanuniv.ac.in/).

Second Year
Sl. | Code Course Course Title LIP|T|IC
No. Type
1 |AVTE213| Core |Digital Systems - Basics & Applications Logic | 2| 3| 5| 6
2 |AVTE214| Core Electronic Circuits & Electrical Machine 2(3/5|6
3 |AVTE 215| Core |Aircrafts Structure & Aerospace Technology | 2|2 |4| 6
4 |AVTE221| Core Electromagnetic Field Theory 212|146
5 |AVTE232| Core Thermodynamics of Propulsion 210124
Applied Aerodynamics-Basics
6 |CREQ 245| Core Training -l -] -] -
7 | AVTE 222 |Secondary Probability, Signals & Systems 2(214|6
8 |MATH 252|Secondary Mathematics |l 3/0[3|6
9 | CREQ 244 |Secondary Programming I 1/2|3(4
Total 16/14/30|44
The perce. of core hours =67% The perce. of theoretical hours =53%
The perce. of secondary hours = 33% The perce. of practical hours =47%
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Third Year

SI. No., Code |Course Type Course Title LIPIT|C
1 |6AVTE 31| Core Microprocessors & Microcontroller 2/3/5|6
2 |AVTE317| Core Airplane aerodynamics-Stability & 212/4|6

Control., Avionics Navigation System.
3 |AVTE323| Core Antenna & Transmission Lines 2/012|4
4 |AVTE 324 Core Analogy & Digital Communications. 2/3|5|6
5 |CREQ 347 Core Training -l -] -] -
6 |AVTE 325|Secondary Digital Signal Processing 2/3|5|6
7 |CREQ 346/ Secondary| Engineering and Numerical Analysis. | 30| 3|6
8 |AVTE 318|Secondary Analog and Digital Control 2/3|5|6
9 |UREQ 364 General Air craft maintenances | 1/0(1|2
Total 16(14/30|42

The perce. of core hours =54%
The perce. of secondary hours = 43%
The perce. of general hours = 3%

The perce. of theoretical hours =53%
The perce. of practical hours =47%

Fourth Year

SI. No. Code Course Type Course Title LIPIT|C
1 AVTE 4110 Core Avionics System Design & 2(2|4|6
Instruments
2 Analog& Digital Integrated Circuits | 2 (2| 4| 6
AAAISELE S FPGA-Based System Design

3 AVTE 4112 Core Aircraft Radar and Microwave 2(2|4|6
4 AVTE 426 Core Aircraft Data Networking 2(2|4|6
5 CREQ 448 Core Final Project 0|6|6]| 6
6 AVTE 419 Core Power Electronics 2|2|4|6
7 CREQ 449 |Secondary Industrial Engineering 2|(0(12]| 4
8 UREQ 465 General Air craft maintenances I 20124
Total 14/16|30| 44

The perce. of core hours = 87%
The perce. of secondary hours = 7%
The perce. of general hours= 6%

The perce. of theoretical hours = 47%
The perce. of practical hours = 53%
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Stage Subjects Credit Total Theoretical Pract. Core Seco. Gen.
hr/w hr/w hr/w hr/w hr/w hr/w
First Bologna system
Second 9 44 30 16 14 20 10 -
Third 9 42 30 16 14 16 13
Fourth 8 44 30 14 16 26 2

Digital Systems - Basics & Applications Logic  : s A« awl- 1

AVTE 213 A ja)-2

Al ¥ Jualll  2023/2022 : Al [ Juaill - 3

2023/1/4 :ciuagl 13 sl . 4

éJJ&A:aAu‘JM‘JMi.S

6: (A ) claaglh 2 116 /(AN ) Ll cleld) 22 - 6
sy D el oA Rl J gige aul - 7
LAl il - 8

To provide an introduction to the fundamentals of logic, truth table, & Al jall B2l ilaa}

understanding the logic circuits and systems. In additive, analysis and design the
simple logic circuits.

alail) g antaill daiil fiud - 9

Ladn g il g aladin) | AIIS 3 plalaal) oL AS jLdiall g JeWl) 7 g Sadady oo yail) & g8 A i)
Aalad) Balal) pe 3l

JA 410

Sl A
43y jh alail) 43, )l g sasall gl Bas gl ai) alnil) ale L) £ s
pondl 4 slhaal)
3_pualaall Number systems 4 1-2
3 _palaal) Logic gates, Boolean Algebra & 6 3-5
Simplification of logic circuits
3 _palaall Arithmatic Logic Circuits 4 6-7
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5 _palaall Multivibrators 4 8-9
5 _palaall Counters 6 10-12
3 _palaal) Registers 4 13-14
8 _palaall Multiplexer, Dmultiplexer, Decoder, 4 15-16
Encoder
3 _palaal) Test of logic circuit - Fault model - Path 17-18
Sensitizing - Random test - Test of 4
sequential circuit.
3_palaall Synchronous sequential circuit 19-22
Basic design steps - Mealy state model - 3
Serial adder example - Design of counter
using sequential circuit.
3_palaal) Asynchronous sequential circuit 23-26
Analysis of asynchronous circuit - 3
Synthesis of asynchronous circuit - State
reduction - State assignment - Hazard
3_pualaall 555 Timer 27-28
555 Architecture — A stable circuit design - 4
Mono stable circuit design
Convertors 29-30
3_pualaall D/A and A/D converter - Types of D/A - 4
Types of A/D - D/A accuracy and
resolution
haad) — Al 452 10
<l i
a3, alail) 43, )b £ 99l gl 33 gll ani) alecil ale L) £ saa)
al) g glaal)
. . logic gates (AND,OR, & NOT ) using 1
b yladl diodes, transistor ,& resistors. 2
. . Implement logic gates (AND,OR, NOT, 2
bl AND, NOR, XOR &XNOR) 2
logic gates (AND,OR, 3
5 joalaal NOT,NAND,NOR, XOR, &XNOR) by 2
using integrated circuits 1IC{7408, 7432,
7404, 7400, 7402, 7486 ,&74266}
3 _palaall Boolean's algebraic 2 4
3 _palaal) Demorgan's theorem 2 5
Implement logic gates (AND,OR, NOT, 6
§_palaal) NAND, NOR, XOR &XNOR) using 2
NAND &NOR gates only
5 yaladl) 1bit comparator - 2bits comparator - 3bits 2 7
comparator
. . Half adder - Half subtract - Full adder - 8
b plaal Full subtract 2
8 _paalaall 2-bits multiplication circuit 2 9
5 _palaall Coding circuit from BCD to Cray code 2 10
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. SR flip flop - JK flip flop -D flip flop -T 11
b dlaal PToP PP i flop 2
. Serial counter (Asynchronies counter) A- 12
S Up(cognter , B-Down cou)nter 2
5 _palaal) Parallel counter (Synchronies counter) 2 13
3_puaalaall Johnson & ring counter 2 14
3_pualaall Decade counter 2 15
. Shift register A- Shift right register (SRR 16
b paladll ) , B- Shift ?eft register ((SLR; 2
3 _palaal) Sequence detector 2 17
3_pualaal) Compound counter 2 18

Multiplexer: A-4x1 multiplexer using 19
5_palaal) logic gates, B-8x1 multiplexer using IC 2

74151
3_pualaall Decoder 2x4 using logic gates 2 20
5 yaladl) Serial adder examplt_e - Design qf counter 2 21
using sequential circuit

5 palaal) Synthesis of asynchronous circuit 2 22
5 _palaal) State reduction - State assignment 2 23
3_pualaall Hazard 2 24
. . 555timer (Astable circuit design - Mono 25
b palaall ( stable circgit design) 2
3_ualaal) Parity checker 2 26
3_palaal) Digital to analog converter (D/C) 2 27
5 _palaall Analog to digital convertor (A/D) 2 28

oAl anli. 11

Tyl g sl g 2 shl g A sal) CISLaiaN) g (oa gl el Fia callhal) Ly ISl algall (35 1o 100 030 A 550

iy 48,9 Jas g, il

G il) g aladl) jalaa- 12

Recommended Books:
> Digital principles and applications, by Albert Paul Malvino, 2nd

Edition.

Digital Logic Circuits by D.A.Godse A.P.Godse, Technical »

Publications 2008.

(s of Laghall ) 4sthaall 5 ) jial) cuisl)

(sAlaall ) A 1) aal yal)

Ol ) e (s (Al Bailiad) ) jall g sl
(oo 2D, dgalal)

Cud AN B ga A g iKY aa) sall
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Electronic Circuits & Electrical Machine : A awl -1

AVTE 214 LA ja)-2

ANy ¥ Jualll  2023/2022 : Al [ Juaill - 3

2023/1/4 :ciuagl 13 sl . 4

Gosaa : daliall jgall JIKii. 5

6 (A) laagll ae

118 /[ (ASN ) il pal) cileld) 26 . 6

ey

:gmb.\.“)ﬂd\d‘g“gweu‘.7

JAd Gla) - 8

To learn the student analysis and design of operational amplifier, power
amplifier, and oscillators. In additive, studying electrical machine in two parts
motors and genertors.

A al) Balall Calaa)

alail) g andail) dpai) Jiud - 9

-

i g Jilug aladin) QIS 3 pdalaall oS AS jLdiall g Jo Wil 7 gy Jafiady (o i) & g8

Aoalad) Balall g il

Ll )

A 4y- 10

a3y b
pal

alxil) 43y

&‘yb}d\ji aa ol @uﬂ

Cila e
ali)
4 gl

Sleld

g saa)

5_yualaal)

Operational Amplifiers
The basic operational amplifier - The D
coupled differential amplifier - Transfer
characteristics of a differential offset
error voltage and currents -
Measurement of operational amplifier
parameters - Frequency response of
operational amplifiers

1-3

3 _alaall

Linear analog system
Basic operational amplifier applications
- Differential DC amplifiers analog
integrator and differential active filters
integrated circuit tuned amplifier - A
cascade audio amplifier comparators
sample and hold circuits precision
AC/DC convertors logarithmic
amplifiers - Waveform generators

generative comparator (Schmitt trigger).

4-6
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Power amplifiers
Class A large-signal amplifiers second
harmonic distortion - Higher order
harmonic generation - The transformer
coupled audio power amplifier efficiency
- Push pull amplifier class B amplifier -
Class AB - Regulated power supply
series voltage regulator.

7-10

5 _paalaall

Feedback amplifiers
The feedback concept - The transfer
gain with feedback characteristics of
negative feedback amplifiers - Input
resistance - Output resistance - Method
of analysis of a feedback amplifier -
Voltage-series feedback - A voltage
series feedback pair - Current series
feedback - Current shunt feedback -
Voltage shunt feedback.

11-13

5 ualaall

Oscillators:-

Type of oscillators - Oscillators pairs -
The Hartley oscillators - The Colpitt
oscillators - The ultra audio oscillators -
Crystal oscillators - Crystal and
temperature coefficients - crystal heater
chambers - Crystal holders - Other
crystal circuits - Some high frequency
oscillators - Audio oscillators - Dynatron
oscillators - RC oscillators - Parasitic
oscillators - Indication of oscillators -
Oscillators stability

14-15

5_yualaal)

Introduction
Introduction to electrical machines -
Classification of electrical machines -

Construction of rotating machines.

16-17

5 yualanall

DC machine construction:

EMF equation - Torque and speed
equations of DC machine. DC
generators ( classification of DC
generators and characteristic curves for
each type).

18

3 _alaall

Losses and Efficiency of DC generators:
DC Motors ( classification of DC motors
and characteristic curves for each type) -
Speed control of DC motors - Starting of
DC motors - Testing of DC machines -
Uses of DC motors.

19-20
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Transformers:
(Basic principle, construction of single
phase transformer, and EMF equation) -
Transformer Equivalent Circuit - Tests
on transformers - Losses and Efficiency -
Current and voltage transformers - Auto
transformer - 3-phase power
transformers.

20-21

5 _paalaall

Three phase induction motors:
(construction, theory of rotating
magnetic field, speed and slip) -

Equivalent circuit of 3-phase IM, Torque
—slip, and torque speed characteristics.
Tests on IM - Losses - Power stages and
Efficiency - Starting and speed control of

3-phase 1M, .

22-23

5_alaall

Single phase motors:
(classification , methods of rotating field
production) - Equivalent circuit of single

phase IM. Tests on single phase IM -

Losses and Efficiency

24-25

5_alaall

Synchronous Machines:
(general theory and construction) -
Alternator equivalent circuit - voltage
equation - Phasor diagram - and voltage
regulation. Load characteristic of
alternator - Input and output power
equations.

26-27

5 yualanall

Synchronous Motors;
(principle of operation and phasor
diagram) - Load characteristic of

synchronous motor - Input and output
power equations - Max. output power.

Torque equation - Methods of starting
Applications of synchronous Motors.

28-29

5 yualanall

Special Purpose Motors:
Linear motors - Stepper motors. DC
Servomotors and AC Servomotors.

Conversion from AC to DC.

30

el — AN 445- 10

a4 b
pl)
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5 yualaall

Inverter amplifier circuit by operational
amplifier
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Non-inverter amplifier circuit by

5_pualaal) . o
e operational amplifier 2
5_ycaladl) Summation amplifier _ci_rcuit by operational 3
amplifier
5 aladl) Subtract or amplifier <_:i_rcuit by operational 4
amplifier
5 yaladl) Integrator amplifier c_i r_cuit by operational 5
amplifier
5_yaladl) Differential amplifier _ci'rcuit by operational 6
amplifier
5_yaladl) Half wave rectifier c!r_cuit by operational 7
amplifier
5 aladl) Full wave rectifier circuit by operational 8
amplifier
5 alaal Compactor circuit by operational amplifier 9
5 yealaall Smith trigger circuit 10
Logarithmic amplifier circuit 11
Low pass filter circuit by operational 19
amplifier
High pass filter circuit by operational 13
amplifier
Square wave generator circuit by 14
operational amplifier
Triangle wave generator circuit by 15
operational amplifier
Introduction to Industrial safety and 16
security principles
Magnetizing curve for separately excited
' 17
and self excited generators.
EMF vs. speed curve for separately excited 18

DC generator and find out the critical
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resistance.
EMF vs. speed curve for shunt DC
. . 19
generator and find out the critical 2
resistance.
Load, internal and external characteristic 20
curves for separately excited DC generator. 2
Load, internal and external characteristic 21
curves for shunt DC generator. 2
Load, internal and external characteristic
. 22
curves for series DC generator. 2
Load, internal and external characteristic 23
curves for compound (cumulative and 9
differential) DC generator.
Parallel operation of two separately excited
24
DC generators. 2
Load characteristic, torque curve, and o5
efficiency for DC series motor. 2
Load characteristic, torque curve, and 26
efficiency for DC shunt motor. 2
Speed control for DC shunt motor (Supply 97
voltage and Field current control) 2
Losses and Efficiency calculation for DC 28
machine. 2
Open circuit and Short circuit Tests on
. 29
single phase transformer. 2
Load Test on single phase transformer. 2 30

S A Al 11

LAy 4 gdd) s Ay sdd) g da gl cililaial) g (e gal) saedaail) Jla culldal) gy CilSal) algeall (389 Ao 100 (0 Al 240
Apiag 485 Jas g, Wil

u.n,udﬂb ah.ﬁ\ laa-12
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> Engineering Circuit Analysis by Willian Hayt & Kemmerly. O agall ) 4y sllaal) 3 jiall cuisl)
» Electric Machinery Fundamentals (3rd Edition) by Stephen J. Chapman. (<
> Engineering Circuit Analysis by James W. Nilsson. ( suaall) Aoy ) el el
> Introduction to Electric Circuits by Richard C. Dorf.

> Electric Machines: Theory, Operation, Applications, Adjustment and Control

by Charles Hubert

a5 ) Bailu) el sall g sty
(.on 2, Aralall CBa) ) L

Cutl ) @Bl ga | A g AS) a)al

Aircrafts Structure & Aerospace Technology :.Ae) aw - 1

AVTE 215 084 jay-2

Al ¥ Jualll  2023/2022 : Al [ Juaill - 3

2023/1/4 :ciuagl 13 sl fu ). 4

Gosaa ; daliall jpall JICii. 5

6 (AN ) Saagll e 80 / (A ) Ayl clelud) 230 . 6

1Y) f el oAl ) Aall J gl il - 7

Johall cilaal. 8

To provide understanding, analysis and design simple aircraft structural Al Al Balal) Calaa)

components and its system to the engineering students.

alail) g axdail) dpai) Jiud - 9

Jilug aladin IS 3 paalaal) ¢ A4S Liall g Joliil) & g Gty o 3l o g8y daas) iuN)
Agalad) Balal) g il Apapua 5

A 4y 10

digyh | Al 48y 4k g 39l gl 33 gll ani) alajda | alelud £ saa)
paddl) alzil)
4y gllaal)
. Flight controls which dealing with
Laall : ) -
b4 aerodynamics and aircraft control surfaces 4 12
. . Aircraft construction
Laall . . . -
e Basic structure of aircraft - Landing gears - 6 35
Hydraulic - Pneumatic and fuel systems
. . Principle of jet reaction
Laal) . -
e Thrust and power - factors effecting thrust 4 6-7

- Compressors and jet propulsion devices
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Aircraft instruments
Flight - Engine auxiliary instruments

Electrical system
Power supply - Power generation -
Electrical components.

10

3 _alaal)

Adaptive MTI and pulse Doppler radar
Armament systems study

Aircraft ejection system - Fundamentals of
bombs and firearms - Principle and
construction of ammunition and explosives

11-12

5 _alaall

Statically determinate structures
Analysis of plane truss — Method of joints
— 3 D Truss - Plane frames

13-15

5 _yalaall

Statically indeterminate structures
Composite beam - Clapeyron‘s Three
Moment Equation - Moment Distribution
Method.

16-19

5_alaall

Energy methods

Strain Energy due to axial, bending and
Torsional loads — Castigliano‘s theorem -
Maxwell‘s Reciprocal theorem, Unit load
method - application to beams, trusses,
frames, rings, etc.

20-23

5_yualaal)

Columns

Columns with various end conditions —
Euler‘s Column curve — Rankine‘s formula
- Column with initial curvature - Eccentric
loading — South well plot — Beam column.

24-27

5_palaall

Failure theory

Maximum Stress theory — Maximum Strain
Theory — Maximum Shear Stress Theory —
Distortion Theory — Maximum Strain
energy theory — Application to aircraft
Structural problems

28-30

) - il 4y 10

a3k
paiil

alxil) 43y )

8\9[4\9.43\\91 aa ol ?«.u\
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Cila )3
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g gllaal)

Slelad)
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Determination of Young‘s modulus of steel 1
5 _palaall using mechanical extensometers. 2

5_alaal Dfet_ermina_tion of Y(_)ung‘s modulus of 2
aluminium using electrical extensometers 2

5 alaal Determination of fracture §trength qnd 3
fracture pattern of ductile materials 2

5 alaal Determination of fracturg strength qnd 4
fracture pattern of brittle materials 2

5 ycalaall Stress Strain curve for various engineering 5
materials. 2

5_yaladl) Deflection of beams with various end 6
conditions. 2

5_ycalaall Verification of Maxwell‘s Recipr_o_cal v
theorem & principle of superposition 2

5 ycalaall Column — Testing 9 8

5 yaladl) South — well‘s plot. 9 9

5 yaladl) Riveted Joints. 2 10

J A Al 11

4 paill g Ay pgdd) g 4 ghid) g A gal) Cllaia¥) g (oo gall ypaaail) Jia callal) Lgs CilSall algall (335 Ao 100 e da ) g gl
Ading 49,9 Jae g, p Al

G il) g aladl) jalaa - 12

Direct & Alternating Current Machinery by Rosenblatt and Friedman. > O gl ) 4 sllaal) 5 ) 8al) il
(<2

((sAlaall ) A 1) aal yal)

a5 A Bl aal yall g il
(..o 2D, dalad) CBaA ) L

Card AN 2B ga A g S aa) pall

Electromagnetic Field Theory :_jial awl.1

AVTE 221 gl 3ay-2

Al da¥) Jualll  2023/2022 : Al [ Juaill - 3
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To introduce fundamentals of electromagnetic field theory for understanding
and analyzing electromagnetic phenomenon.

Aol ) Balal) Cilaa)

alail) g antail) dadil Sl - 9

Gl g aladind IS 3 palaal) ¢ 4S Laall g Joliil) & g5 ol o 33 o g8y
Agalad) Baball fra il dpaua

Al )

SA 4io 10

Bgh | b 4k
pail

£ sagall sf Bas gl anl

la_ia
alal)
i glhaal)

e Lud) £ s}

5 yualanall

Vector Analysis:
Scalars And Vectors - Vector Algebra - The
Cartesian Coordinate System - Vector
Component And Unit Vectors - The Vector
Field - Dot Product - Cross Product -
Cylindrical Coordinate - Spherical
Coordinate - Transformation Between
Coordinates —Del Operator - Laplacian
Operator Gradient - Divergence and Curl -
Null Identities

1-4

12

5 yualanall

Coulomb law

Electric field intensity - Field due to
continuous volume charge - Field of line
charge - Field of sheet charge.

5-6

5 yualanall

Electrostatics

Electric Flux Density - Gauss Law -
Application of Gauss Law - Maxwell First
Equation.

7-10
12

5 yalaall

Energy and Potentials in A Moving Point
Charge in An Electric Field - The Line
Integral - Definition of Potential Difference
and Potential - The Potential Field of A
Point Charge - Conservative Property -
Potential Gradient - The Dipole - Energy
Density in The Electric Field.

11-14

12




Ministry of Higher Education and Scientific Research
Al-Furat Al-Awsat Technical University
Engineering Technical College-Najaf
Techniques of Avionics Engineering Dpt.

3_pualaall Conductors - Dielectric and Capacitance -
Current and Current Density - Continuity of
Current - Metallic Conductor - Boundary
Conditions - Image Theory - Semiconductor
- Dielectric Materials - Capacitance -
Example of Capacitance

12

15-18

5 yaalaall Pisson and Laplace Equations.

19

The Steady Magnetic Field - Biot-Savar
Law - Amperes Circuital Law - Magnetic
Flux and Magnetic Flux Density - The
Scalar and Vector Magnetic Potentials -
Derivation of The Steady Magnetic Field
Law

5_alaall

12

20-23

5 ala Time varying fields and Maxwell equations
d_palaall .

- Faraday law - Displacement current -

Maxwell equations in point form - Maxwell

equation in integral form - The retarded

potentials.

24-26

5 yaladl) The Uniform Plane Wave - Wave Equation
- Wave Propagation in Free Space - Wave

Propagation in Dielectric - The Poynting
Vector And Power Consideration -
Propagation in Good Conductors - Skin
Effect - Wave Polarization.

12

27-30

S A Ao 11

4 pailly Ay pgdd) g 4 ghid) g A gal) Cililaia¥) g oo gal) ypadaail) Jia callal) Lgs CilSall algall (335 Ao 100 e Ao g
Ading 49,9 Jae g, p Al

G il) g aladl) jalaa- 12

Elements of Electromagnetic by Matthew N.O. Sadiku (2nd Edition). >

O Aagiall ) Ay gllaall 3 jal) iist)

(<2

» Field and Wave Electromagnetic by David K. Cheng (2nd Edition).

» Engineering Electromagnetic by William H. Hayt (2nd Edition).

» Electronic communication System by George Kennedy (2nd Edition).

» Electromagnetic Waves and Radiating System by Balma.

> Analysis of Aircraft Structures — An Introduction||, by Donaldson, B.K.
McGraw-Hill, 1993.

> Strength of Materials, by Timoshenko, S. Vol. | and Il, Princeton D. Von
Nostrand Co, 1990

(sAlaall ) A ) aal yal)
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Thermodynamics of Propulsion & Applied Aerodynamics-Basics

:JJN‘?“"]'

AVTE 232

1008l 3ay-2
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JAall Glaal. 8

To understand and develop the essential background and know how of
thermodynamics. In additive introducing aerodynamics to Avionics
Engineering students.

Aol ) Balal) Calaa)

alail) g andail) dpai) Jiud - 9

Jilu g aladin IS 3 palaal) o) AS Laall g Joliil) 7 g5 sl o 33 o g8y dga) i)
Aalad) Balal) Fra Al dpapida g
JA 4. 10
Gla Al
a3y yh alnil) 43 )b £ sasall gl Baa gl anil alecil ale Ludl £ sy)
ﬁ:\:ﬁﬂ\ g glhaal)
5_palaall Zeroth law 3 I
. First law and its applications to various
Laal) . : -
e systems - Physical properties of pure 26
substances - Use of property tables - PVT 15
relations - Equations of state for ideal
gases.
5 yalaal) Second law and its results - reversible and 2-10
irreversible processes and cycles - Concept 12
of entropy and its uses.
- Applications of the concepts are focused
Laal) ; -
e on the Closed Thermodynamics System. 6 1-12
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5 jealaall An introduction to the Open Systems and

their applications. 9 13-15

5 yalaal) Definitions and concepts related to the
hydrostatics equation and Standard
Atmosphere - incompressible and
compressible flows and application of 21
continuity - momentum and energy
equations in their simplified forms.

16-22

5 yalaal) Introduction to wind tunnel design and
compressibility effects in aerodynamics 24 23-30
flows

oAl Ao 11

A il g Ay gl g A ghdd) g Aa gal) CLiaTaY) g o gal) Jmaail) Jia qalllal) Ly CalSal) algall (3hg Ao 100 (m Al aa g
Apiag 48,9 Jas g, iy

Gl g alall) jalaa - 12

Engineering Thermodynamics, An introduction Textbook by J. B. Jones/G. A. O agiall ) 4 gllaal) 3 j8al) Cuist)
Hawkins, second edition, John Wiley & Sons Inc, 1986. (@
» Introduction to Flight by J. D. Anderson, Jr. (2nd/3rd).

Thermodynamics by Kenneth Wark. (sbaall ) Al 2l pall
» Applied Thermodynamics by T D Estop/Mckonkey.
» Gas Dynamics by E. A. John.
» Fundamentals of Aerodynamics by J. D. Anderson, Jr(2nd Ed.)

a9 ) Baild) aa jall g isl)
(... 2 dralal) CBlaall ) Lo

Cui AN o) g, 4 g SN aa) sall

Probability, Signals & Systems  : ,gall aul - 1

AVTE 222 : A4l 3ay-2
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To develop understanding of fundamentals of probability including
various probability distributions and laws of statistics and elementary
statistical techniques to effectively analyze scientific data.

Lo, 3Ll ilaa)

alxil) g andal) dpadi) Jiud - 9

Jlug aladin) IS 3 palaal) oL A4S Laall g Joliil) & g ety o 35l a g8y
Aalad) Balall frae Al Aaya

L) i)

A 4y - 10

a3 b
padl

) iy

&ﬂﬂ\ji aa ol e.w\

cla_ia
alail
4 slaall

aleladl

€ sa)

5_yalaall

Introduction:
Set Theory - Basic concepts of probability

1-2

5 ualanall

Probability types:
Conditional probability - Independent
events

3-4

5 palaall

Baye's formula

5 ualanall

Discrete and continuous random
variables - Distributions and density
functions

5_palaal)

Probability distributions (binomial,
Poisson, Hyper geometric, Normal,
Uniform and exponential)

5 alanall

Mean - Variance - Standard deviations -
Moments and generation functions - Linear
regression and curve fitting - Limits
theorems - Stochastic processes - First and
second order characteristics - Applications

18

10-15

5_yakaal)

Signals, spectrum, and filters

Singularity functions - Periodic signals and
Fourier series - Non periodic signals and
Fourier transform - Convolution and
impulses system response and filters -
Correlation and spectral density -
Parseval's theorem for energy signals.
Laplace Transform - Z-Transform -

24

16-23
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Analysis of signals and System.
8 pdalaal) Signal sampling using different 24
parameters 3
5_alaall Filter design 6 25-26
. . Calibration of voltage controlled
Laall .
e oscillator 3 21
5 yalaal) RF radio amplifier with tuning circuit 3 8
5 yalaal) Equalizer effects on the radio amplifier 29-30
operation 6

oAl andi. 11

Ay poailly dyugdd) g Ay gll) g dsa gal) lilaia¥) g e gl pdaail) Jia calllal) Lgy cilSal) algal) (385 o 100 (e Ao s
Ading dd g Jac g, B

Al g alall) jilaa - 12

> Introduction to Statistics by Walpole

Ol Aagial) ) 4 pllaal) 3 ) jial) il

(<2

VVVYVYVYYVY

Modern Elementary Statistics by John E. Freund.
Probability and its engineering uses by T.C.Fry.

Elementary Statistics by P. A. Games & G. R. Klaro.
Probability and Statistics by Nestollor, Rourke and Thomas.
Introduction to Signals and Systems by Oppeheim.

Signals and Systems- An Introduction by Leslie Balme.

(solaal) ) A ) aal yall

a9 Al Baludl gl yall g st
(..o o2 ) Aalal) )l ) L
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Programming Il
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To develop understanding of fundamentals of probability including
various probability distributions and laws of statistics and elementary
statistical techniques to effectively analyze scientific data.

Ao Al Balal) Cilaa)

alxill g antail) Aol i) - 9

Gl g aladin IS 3 palaal) ¢LE) AS Liall g Joliil) & g Jualy o 33 A g8y
Agalad) Baball fea il dpaua

Al )

SA 4ao10

44 h
pl)

48,
Al

g sasall gl Baa gl ani)

il i
R
4 gllaal)

Glelad)

£ sasy)

5 alaall

Introduction to programming using (Matlab)
- Introduction to (Matlab) - Menu bar , tool bar,
and program windows

5 alanall

Format, Numbers & Variables

Real, Integer , Inf ,NaN, Complex numbers -
Variable Names - Examples on variable names -
Show the results - Exampleson (+,-,*,/) -
Outputs - Intermediate results during calculations.

2-5

Built-in-functions

- Trigonometric Functions (sin, cos, tan , sec) -
Elementary Functions (abs, log10 , log, exp, sqrt)
Functions

- polyarea (X,Y) - polygon - Standard Deviation -
abs function - (max) - (min) - (mean)

6-8

Logical commands

- Logical Operations - > greater than - >= greater
than or equal - < less than - <= less than or equal
- = =equal - = ~ not equal - Logical commands
OR (), AND (&).

Strings manipulation
- Creating Strings - save

10-12

loops
- for - while - Program control - Example -
Problems.

13-14
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Matrices 2
- Matrices manipulation

Matrices Operations 2
- Matlab as a calculator - Basic mathematical
operations - +, -, * /A

16

Matrix construction 10

- Extracting Bits of a matrix - Dot product of
matrices - Tabulating Functions - Matrix-Vector
product - Matrix-Matrix product - Logical
commands - Comparison tests

- Examples - Problems.

17-21

Vectors 4

- Row Vectors, Colon Notation (:) - Extracting
Bits of a vector - Column Vectors

- Transposing - Examples and Problems.

22-23

Transformation functions 6

- Rotation, Scaling, Shearing, Reflection,
Translation. Write formatted data to file

- fid=fopen(filename,’w’) fprintf(fid, format’,list
of variables) - Examples.

Read formatted data from file

- fid=fopen(filename,’r’) fscanf(fid,’format’,size)
- Examples.

24-26

Plotting by Matlab- plotting a matrix (Plot) - 8
subplot(m,n,p) - Two dimensional plot - Three
dimensional plot - Examples and Problems.

27-30

oAl andi. 11
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To provide detailed knowledge of basic principles, methods, and clear
percentage of ordinary differential equations and partial differential equations
used in engineering fields especially in mechanics, dynamics, structure,
communications and electronics.

Ao ) Balal) Calan)

alail) g andail) dpai) Jiud - 9
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Ordinary Linear Differential Equations 15

- 1storder differential equations - Separable -
Homogeneous - Exact - Linear - Bernoulli

- 2nd Order Differential Equations - Reducible to
1storder - Homogeneous - Non Homogeneous -
Higher Order Differential Equations -
Homogeneous - Non Homogeneous -
Applications

1-5

dE8Ua)

Sequences and Series 12

- Sequence - Series - Geometric Series - Tests of
Convergence - Definition - The General Term
Test - The Integral Test - The Comparison Test -
The Limit Comparison Test - The Ratio Test -
The Root Test - Alternating Series - Power Series
- Interval of Convergence - Taylor Series -
Maclaurin Series - Applications

6-9

PRAIEA]

Fourier Series 3
- Periodic Function - Even and Odd Functions -
Half Range Expansion Function

10
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Partial Differentiation

- Definition - Mechanism of Differentiation -
Functions of Two Variables - Functions of Higher
Variables - Transformation - Chain Rule - Total
Differential -Gradient, Divergence, and Curl of
Vector - Equation of Normal Line and Tangent
Plane

- Directional Derivative - Maxima, Minima and
Saddle Points - Lagrange Theorem

12

11-14

-
22

L)

General Applications

15

-
22

AS8LAY

Vector

- Vector in Space - Parallel Vectors - Triple
Product - Volume of Box - Projection of Two
Vectors - Applications - Equation of Line in
Space - Equation of Plane in space

- Applications - Vector Valued Functions -
Curvature - Motion of Particle.

12

16-19

-
22

AS8LAY

Applications of Double and Triple Integrals

- Sketching of Geometric Shapes - Double
Integrals - Triple Integrals - Applications

- Jacobian Transformation - Area in Polar Curve -
Surface Area

20-22

. .
o

AUEBLAY

Special Functions
- Gama Function - Beta Function

23

Polar Coordinates

- Polar Curve Representation - Sketching of Polar
Curve - General Curve Special Curve (Line,
Circle, Conic Section) - Rotation of Axis - The
Arc Length of Polar Curve

- Surface Area of Rotation - The Angle Between
The Tangent Line and Radius Vector For a Polar
Curve - Slope of Tangent - Asymptotes - Plane
Area.

18

24-29

-
22

Adelial)

General Applications

30

oAl anli. 11
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> Advanced Engineering Mathematics by Kreyszig. O Aagiall ) 4y gllaal) 3 j8al) Cist)
(S

» Advanced Engineering Mathematics by Zill & Cullen. (sl i ) el )

» Introduction to Ordinary Differential equations by Ross.

» Introduction to Partial Differential equations by Sankara Rao.
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To develop understanding of principles, structure, programming and applications of
microprocessors and microcontroller.

Al al) Balal) Calaa)
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4y glhaal)
Memory 1-2
types of memory - semiconductor
5 ycatad) memories - ROM - RAM - Memory 4 gk
- expansion
word length expansion - word capacity
.expansion - Types of buses
5 palaall Introduction 2 i 3
Introduction to Intel family
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microprocessor - Architecture of 8085
microprocessor - Block diagram -
Registers - ALU - Control unit.

8_yalaal) Instruction set architecture(ISA) 4-5
Instruction classification - Instruction set 4 ok
of 8085 - Assembly language -
programming - Opcode instruction format
5 _alaall Pin out of 8085 microprocessor, Buses ks 6-7
system, and Control signals. ¢
8 jualaal) Stack and Subroutine ¢ A 8-9
8_yalaal) Looping - Counting - Time delay - 4 b 10-11
Counters - Code conversion. i
5 _alaall Timing diagram Definition - Machine 12-13
cycle - Instruction cycle - Clock signal 4 sk
representation - Types of machine cycle.
8 _pualaal) Interrupts Introduction - Types of 14-15
interrupt (maskable and non maskable,
vectored _and non vectored, sing_le-level 4 o
and multi-level) - Overall 8085 interrupt o
structures - Interrupt instructions.
Addressing modes
Sodladd Memory and 1/O devices interfacing 4 16-17
8 ualaall A microcontroller Survey 4-bit MC - 8-bit 2 B 18
MC - 16-bit MC - 32-bitMC
5 _alaall The 8051 MC Introduction - Features - 4 s ki 19-20
Hardware - Pin-out of 8051 - Interrupt -
structure -
Instruction set and programming of 8051 6 sk 21-23
5 _ypalaall MC
8 _palaal) 8051 MC programming in C 4 g H 24-25
5 yoalaall Introduction of PIC 18F series 4 gk 26-21
spalaall | Arduino 6 sA 28-30
5 palaall Understanding of the 8085 kit 3 e 1
program i
3 palaall Data transfer operations 3 e 2
5 palaall Arithmetic operation (8-bit 3 e 3
summation)
3 _palanall Logic operation (multiply by 2 using 3 e 4
rotate instruction)
3 palaall Clear of memory locations 3 e 5
5 jualaal) Summation of odd order numbers 3 e 6
5 palaal) 1s and 2s complement for 8-bit 3 s 7
number
8 yualaal) 16 bit operations (summation and 3 e 8
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complement)
b palaal) 8-bit subtraction 3 s 9
b palaall 8-bit multiplication 3 e 10
b palaal) Find larger number 3 e 11
3 palaall BCD to binary 3 s 12
b palaall Binary to BCD 3 s 13
D Hexadecimal to ASCII code 3 s 14
b palaal) ASCII TO binary 3 s 15
[ 1/0 ports 3 s 16
[ Time delay 3 e 17
b palaal) Maximum repetition for block of data 3 e 18
b palaall 8-bit division 3 s 19
b palaall Microcontroller Kit 3 e 20
b palaal) Arithmetic operation 3 s 21
b palaall Logic operation 3 s 22
5 palaall Interfacing 3 e 23
b palaal) Control operation 3 s 24
b palaal) Flowcode definition 3 e 25
5 palaall Arduino 3 e 26
8 palaal) Arduino applications 3 s 27

oAl Ao 11
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— Digital Computer Electronics by Malvino Brown. —
Microcomputer systems 8086/8088 family, Architecture,

>

Programming and Design, by Yu-Cheng Liu & Glenn A Gibson,

2nd Edition- July 2003, Prentice Hall of India.

(QQ}O‘W\)%M\SJ@\@N\

— Microprocessor and Interfacing, Programming & Hardware, by >

Douglas V Hall, 2nd Edition, Tata McGraw Hill . — Microprocessor

Architecture, Programming and Applications with the 8085,
Ramesh S Gaonkar, 4th Edition, Penram International. — Th
Micro Controller by Scott Mackenzie

by
e 8051

(solaal) ) Al aal yall

CBlaall ) W (s (A Bailiad) gl jall g uigl)
(... 2D, dialal)

Cui AN a8 ga | dai g SN aa) sall

Airplane aerodynamics - Stability & Control, Avionics Navigation System.

S VNPV |

AVTE 318 gl 3ay-2

AN Ja¥) Jualll 2023/2022 : Al [ Juadll . 3
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L.SJJ&;:Z.AM‘JM‘JM‘.S

4:(AS) gl ae [ (ALY ) A o) cileld) 22 . 6
areery Dl A Ral) g igie aul - 7
JoRall alal- 8
To build on the knowledge of basic aerodynamics and extends it to airplane ) Al Balad) Cilaa)
aerodynamics. In additive, providing an introduction to the fundamentals of
missile guidance systems, the science of aerial navigation and its related
technology.
plaill g alail) Al il - 9
L g Jilu g aladind) IS 3 plalacal) U AS jLdiall g JoWll 7 gy Sadady (o il 2 g8y daa) i)
Aalad) Balal) e sl
LA 4. 10
Sl A
a3, )k alail) 43, g 99l gl 3aa gll ani) alxil) Gl bl £ s
i) g glhaal)
Concepts Related to flow over airfoils - 6 ki 1-3
5 _palaall Compressibility effects on lift - Drag -
generation.
5 paladl Differences between infinite and finite 6 B 4-6
wings
5 paladl Simplified analysis of aircraft 8 i 2-10
performance
5 paladl Various key concepts related to static g 11-15
stability of aircraft. 10
5,aaa | Guidance Introduction to missile oA 16-20
guidance - Navigation systems - 10
Kalman filtering and flight controls -
principles proportional guidance and
various factors affecting acceleration
requirements and miss distance.
5 yaladl Navigation Major thrust on GPS - INS g _
& their integration via the Kalman 10 )
Filter
5_yalaal Controls Introduction to the 6-DOF Ty 26-30
Flight Dynamics model and methods of 10
stability augmentation via linear
feedback.
5_yalaal Simulation of nonlinear homing 2 s 1
guidance
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_ycalaall Comparison of linear and nonlinear 2 s 2
solutions
5_yalaal Miss distance computation using 2 s 3
method of AD joints
5 yoalaall Noise propagation in command 2 s 4
guidance
: . . : 2 e 5
3_palaall Simulation of beam rider guidance
5 alaal Introduction to mapping toolbox 2 e 6
5_yualaal) Simulation of Kalman filter 2 gl 7
5_ualaall GPS, Aircraft dynamic, 2 sl 8
5 _palaall Phugoid and short period modes 2 e 9
- Effect of flight control transfer on 2 e
Laall ~
e aircraft stability 10
5 yalaal Demonstration of flight control on twin 2 s 11
rotor MIMO System

oAl andi. 11

4 aill g Ay gl g 4y gl g A gal) Clilatia¥) g (oo gal) il Jia calllal) Ly CilSall algal) (339 Ao 100 e daal g s
dfing 48,9 Jae g, BT

Gl g alall) jalaa - 12

Introduction to Flight by J. D. Anderson, Jr. (2nd/3rd) Edition. — Tactical and Strategic missile
Guidance, 3rd Edition by paul Zarchan. — Avionics Navigation Systems 2nd Edition by Nyron
Kayton and Walter. — Flight Dynamics Principles by M. V. Cook.

) o stlaall 5 el il
(g o) aglal

— Gas Dynamics by E. A. John. — Fundamentals of Aerodynamics by J. D. Anderson, >
Jr(2nd Ed.). — Aeroplane Aerodynamics by Domasch, Sherby and Conally. — Aerospace
Sensor Systems and Applications by Shmuel Merhav.

Global Positioning System, Inertial Navigation and Integration by M. S. >
Grewal.

(swaall) A gl sall

A Bailal] ) yall g s
Lalal) claal) ) W gy

(... 0@

Bl e, Auig S aa) sall

Cai A
Antenna and Transmission Lines  : JJiall aul- 1
AVTE 323 o8l j«,-2

Al oY) Jualll  2023/2022 : ) [ Juaill - 3
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2 (As) @laagl s

120 / ( ASY ) Al ) clelud) 33 . 6

Y

Dl A Ral) g igia aul - 7

oA il - 8

To provide an introduction to the fundamentals of electromagnetic wave
propagation in both guided structures and open media. In additive,
introducing a unified manner, the fundamentals of antenna theory, parameters,
principles, arrays, and apply them to antenna analysis and measurement.

A al) Balall Calaa)

alail) g andail) dpai) Jiud - 9

il g aladiin) LA 3 pualacal) o L) AS jLiiall g Jolidl) T30 ey e pail) o oy

Aalad) Balall frae il Aaya

sl i)

JA 4810

a3y 5k
padl

) i3y

£ 9agall i Baa gl anl

la i
all)
g glhaal)

Gle L)

€ sa)

5_palaal)

Maxwell equations - Continue equation -
Maxwell Equations for Time Varying
Fields - Boundary Conditions - Time

Varying Potentials - Heuristic Approach

- Retarded Potentials - Maxwell

Equation Approach - Helmholtz

Theorem - Solution of The Wave
Equation - Poynting Vector

1-3

5_palaal)

Antenna Definition - Properties of
Antenna - Types of Antenna - Block
Diagram of Communication Systems -
The Isotropic - The Ideal Dipole -
Radiation Mechanism.

4-6

5_yakaal)

Antenna Parameters - Radiation
Pattern - Field Regions - Radian And
Steradian - Radiation Intensity -
Directivity - Power Gain. Radiation
Efficiency - Effective Length -
Effective Area - Front To Back Ratio -
Antenna Bandwidth - Antennas In
Communication( Friis Formula) -
Antennas in Radar System - Antenna
Polarization - Polarization Mismatch -
Reciprocity Theorem - Input

7-11
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Impedance of Antenna - Antenna
Temperature

5 _yalaall

Thin Linear Antenna - Short Dipole -
Monopole - Dipole Antenna - Small
Loop Antenna - Plot of Radiation
Pattern - Image Theory.

12-15

5 _yalaall

Antenna Arrays - Linear Array -
Pattern Multiplication - Two Element
Array - Uniform Array - End Fire
Array - Broad Side Array - Non
Uniform Array - Binomial Array -
Chebychev Array Synthesis - Planer
Array

16-19

5 ualanall

Special Antenna - Aperture Antenna -
Folded Dipole Antenna - Yagi-Uda
Antenna - Helical antenna - Biconical
antenna - Spiral antenna - Microstrip
patch antenna

s Bi10

20-24

5_yalaall

Antenna Measurements - Antenna
Measurement Range - Radiation
Pattern Measurement - Gain and

Directivity Measurement -

Polarization Measurement - Input

Impedance and Input Reflection
Measurement.

25-27

5 alanall

Radio Wave Propagation - Ground
Wave - Free Space Propagation -
Ground Reflection - Surface Waves -
Diffraction - Wave Propagation in
Complex Environment - Troposphere
Propagation - Troposphere Scatter -
lonosphere Propagation

28-30

oAl anli. 11

Ay ailly Ay ugdd) g Ay sl g Ase gal) Clilaia¥) g (e gall gpedanil) Jia qulllal) Lgs Calal) algall (3hg Ao 100 (e da ol &g
Aping 48,9 Jas g, Al

WJE\J ?.h.ﬁ\ laa. 12

— Antenna Theory Analysis and Design by C.A> Balanis, John Wille Sons. - »
Elements of Electromagnatics by Matthew N. O. Sadiku (2nd Edition)

O Aagiall ) 4y gllaal) 3 jial) st

(=

Antenna Theory and Design by Stutzman — Field Wave Electromagnetic by Daived K. >

Cheng (2nd Edition). — Engineering Electromagnetic by William H. Hayt (2nd

Edition).

(solaal) ) A ) aa) yall

a9 ) Baild) aa) jall g isl)
(Loee D, Apalal) cdlaal) )
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Analogy & Digital Communications. : Jsdall aul . 1

AVTE324 ) Adl Jay-2

Al ¥ Jualll  2023/2022 : Al [ Juaill - 3

2023/1/4 :ciuagl 13 Jlae) fa . 4

Gosaa : daliall jgall JICii. 5

5 (AS) claagl s 120 / ( ASY ) Al ) cilelud) 220 - 6

1)

D el oA Rl g iga a2 7

oA Gla) .- 8

To introduce fundamentals of digital communications systems with
emphasis on system architectures, signal-to-noise ratio, and bandwidth
requirements. Also, introducing an introduction to the fundamentals of

microwave devices with emphasis on distinctive features of their
construction and understanding of the differences between electrical
characteristics in lower frequency bands and RF/Microwave Frequencies.

Ao al) Balal) Calan)

alail) g andail) daiil Sl - 9

Jilu g aladin IS 3 palaal) o) AS Laall g Joliil) 7 g5 oty o 33l o g8y
Aalad) Balal) Fra Al dpapida g

Al )

SA 410

cla A
a3y yh alail) 43, g 99l gl 33 gll ani) alnil)
PRvCA] g glaal)

Glebad)

€ say)

Linear modulation Double sideband
modulation AM and DSB modulators
and transmitters - SSB and VSB -
Frequency conversion - Detection and
receivers - Frequency division
multiplexing.

5 yualanall

1-2

5_ycalaall Amplitl_Jdg modulation The AM
transmission - The AM spectrum -
Power considerations - Phase
representation - AM modulators -
Other AM transmitter.

3-4

5_yalaal Exponential modulation Fund_amental
concepts - FM spectral analysis - FM
bandwidth phase modulation (PM) -
Transmitters and receivers

2 g




Ministry of Higher Education and Scientific Research
Al-Furat Al-Awsat Technical University
Engineering Technical College-Najaf
Techniques of Avionics Engineering Dpt.

Frequency modulation The FM
spectrum - Phasor representation -
Narrowband FM - Broadband FM -
FM generation - FM transmitter -
Interference and noise - The PM
spectrum PM/FM transmitter.

2 B

b _paalaall

Noise in CW modulation System models
and parameters - Interference noise in
linear modulation - Noise in exponential
modulation - Comparison of CW
modulation system

4 sk

7-8

5_alaall

Sampling and pulse modulation
Sampling theory and practice - Analog
pulse modulation - PAM, PDM and
PPM - Pulse code modulation PCM,
DM, and DPCM - Time-division
multiplexing

9-10

5_alaall

Transmission line theory Transmission
line equations - I/P impedance of lines
with arbitrary loads - Distortion less
lines - VSWR - Reflection coefficients -
Matching of transmission lines

11-12

5 yualanall

Quantization process - Pulse Code
Modulation (PCM) - Representation of
binary data - Noise consideration in PCM
system - S/N performance of PCM -
Limitations and modifications of PCM -
Delta modulation - Delta-Sigma
modulation - Adaptive delta modulation -
Differential PCM (DPCM) - Inter-
Symbol Interference (1S1) - pulse shaping
to reduce ISI - Equalization - Equalizer
types - Matching filter

13-14

5 yualanall

Digital Modulation Amplitude Shift
Keying (ASK) - Frequency Shift Keying
(FSK) - Phase Shift Keying (PSK) -
Coherent and non-coherent detection -
Differential PSK (DPSK) - Error
performance of binary systems -
Quadrate Amplitude Modulation (QAM)
- Quadrate Phase Shift Keying (QPSK) -
Offset-QPSK (OQPSK) - Minimum Shift
Keying (MSK) - Multilevel modulation
techniques (MFSK, M-ray PSK& M-ray
QAM) - Error performance of M-ray
systems - Comparison between

6 A

14-16
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performance of digital modulation types -
Band width efficiency - Power spectra of
modulated signals - Carrier recovery &
clock recovery.

5_alaall

Channel coding Error detecting codes -
Error correcting codes - systematic and
nonsystematic codes - hamming distance -
hamming weight - linear block codes -
Hamming Bound - Hamming code -
Encoding of linear block codes -
Decoding of linear block codes - cyclic
codes - nonsystematic cyclic codes -
systematic cyclic codes - Encoding with
an (n-k) stage shift register - Encoding
with a k-stage shift register - Syndrome
calculation and Error detection -
Convolution codes - Decoding of
convolution codes ( Viterbi algorithm)

8 sk

17-20

5 ualaall

Spread Spectrum System Types of spread
spectrum systems - Frequency hopping -
Time hopping - Chirp & hybrid - Linear
code generation - Synchronization of
spread spectrum systems - Acquisition
SSS & tracking SSS - Application of SSS.

6 sk

21-23

5_yualaal)

Overview of wireless communication
system - Type of wireless systems -
Generations of wireless communication
system.

24-25

5 yualanall

Introduction to cellular system -
Frequency reuse - Channel assignment
strategies - Handoff strategies - System
capacity

26-27

5_yualaal)

Mobile communication system - GSM -
CDMA 2000 - UMTS - WCDMA -
Handoff management

28-29

5 yualanall

Wireless network - Limitation of wireless
network- GSM network hierarchy -
Signaling and traffic

30

3 _alaall

Pulse generation circuit

3 e

5 yualaall

Sampling circuit

3 e

3 _alaall

ASK modulation

3 s

5 yalaall

ASK demodulation

3 e

5 yualaall

FSK modulation

3 e

3_alaall

FSK demodulation

3 e

S (DN A (W N [
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PSK modulation

b _walaall 7
5 jaladl PSK demodulation 3 e 8
5 jalad PFM modulation 3 e 9
5 jalad PFM demodulation 3 e 10
5 jalad PWM modulation 3 e 11
5 jalad PWM demodulation 3 e 12
5 jalad Random coding circuit 3 e 13
5 jalad Difference modulation 3 e 14
5 jaladl Difference Demodulation 3 e 15
5 alaal Power characteristics of transmit diodes 3 e 16
5_alaal Transmission of AC voltage 3 e 17
rHad | oy division malipler P 18
5 jaladl ;I;gr]?]gfsmlssmn of frequency-modulated 3 e 19
| o ated sinals el W
5 jaladl Transmission of a PCM signal 3 e 1
5_yalaal Transmission of a PCM signal 3 e 2
sl \d/\iagﬁgrl#(ils;;zvelength and VSWR for 3 e 23
5 yaladl) Properties of an isolator 3 e 24
5 joaladl E-plane & H-plane TEE junction 3 e 25
5 jalad Magic Tees 3 e 26
5 ycalaal ((::Oouupri:; Pg and Directivity of a directional 3 e 27
5_alaal xzasﬁggvmvﬁr}ggghormahzed impedance 3 e 28

oAl anii. 11

Bl y g et oy s g g sl AT 5 (o ) pdantl B clllll Ly LSl algrall (35 Ao 100 0 Bl 550

Bhay 8 )5 Jae g, il

il g elaﬂ‘ laa. 12

Text Books: — Modern Digital and Analog Communication System >

by B. P. Lathi, 3rd Edition. — Microwave Devices & Circuits by
Samuel Y. Liao
Passive and Active Microwave Circuit by J. Helszajn.

O Aagiall ) Ay gllaall 3 jial) iist)

(<22

— Introduction to Communication System by Ferral G. Stremler. —
Principles of Communication System by Herbert Taub & Donald

((aall ) A 1) 2l sall




Ministry of Higher Education and Scientific Research
Al-Furat Al-Awsat Technical University
Engineering Technical College-Najaf
Techniques of Avionics Engineering Dpt.

L. Schilling. — Electronic Communication System by George
Kenned.

@5 ) Baild) ) jal) g uigl)
(... 2B dralall CBlaall ) Lo

Curd AN B ga A g S aa) pall

Digital Signal Processing (DSP)  : sodall awf -1

AVTE 325 o8l j«,-2

Al s JoY Juall)  2023/2022 : Al [ Juaidll - 3

2023/1/4 :ciuagl 13 Jlae) fa . 4

é)}@:aau‘beﬂ‘dMi.s

5: () laagl e

I (A8 ) Aol ) clelud) 20 . 6

e

Pl ) el Jglpa il - 7

JAall Glaal. 8

Learning the student to understanding the mathematical analysis for
signals and how can processing it.

A ) Balal) Calaa)

alail) g andail) daiil Sl - 9

Jilu g aladin IS 3 palaal) oL AS Laall g Joliil) 7 g oty o 33 o g8y
Aalad) 3alal) Fra Al dpapila

Al )

JAd 4G 10

cla A
43y jh alail) 43, )b £ 99l gl 33 gll ani) alnil)
i) g glaal)

el € )

5 el Continuous and discrete signals and
d )
systems

5 alaal Linea!r time-invariant system _
Introduction (Impulse response, unit
step response) - Properties of DSP
system (linearity, time-invariance,
causality)

4-5

5_yalaal Discrete convolution Linear
convolution - Properties of convolution
- circular convolution

6-8

5_ycalaal) Discrete correlation Cross-correlation and
auto-correlation sequence - Properties of
Cross-correlation and auto-correlation

9-11
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sequence.
. Z-Transform Definition of the Z-
Laal) . -
e transform (Region of 12-16
Convergence(ROC)) - Properties of the 10
Ztransform - Stability - Evaluation of the
inverse Z-Transform - Long division
method - partial fraction expansion.
5_yalaal Solution of the I|_near difference 4 1718
equations.
. . Frequency analysis of signals and
Laal) -
a systems 4 19-20
. Discrete Fourier Transform (DFT) -
Laall . 21-24
e Fast Fourier Transform (FFT) 8
5 yaladl) Feedback system 2 o5
Implementation of discrete time system 26-28
Structure of FIR system (direct form
structure, cascade form structure) - 6
Structure for IR system (direct form
structure, cascade form structure,
parallel form structure)
Introduction to programmable DSPs - 4 29-30
Architecture of TMS 320C5X.
Study of DFT 6 s 1-3
IR Filter Design 8 4-8
FIR Filter Design 6 9-11
FIR Kaiser and Equiripple Filter Design 6 12-14
Comparison of FIR and IR Filter 6 15-17
Design
Study of Simulink and Signal Processing 6 18-20
Tool Box
Multi-rate Signal processing 8 21-24
DSP Processor, TMS 320C6713,DSK 6 o597
Experiment
TMS 320C6713-Real Time Processing 6 28-30

S A Al 11

Bl y g et oy s g g sl AT 5 (o ) pantl B cllll Ly LSl algrall (35 Ao 100 0 Bl 550

a8 )5 Jae g, il

il g elaﬂ‘ aa. 12

Discrete Time Signal Processing, by Alan V Oppenheim, Ronald W
Schafer, John R Back, PHI, 2nd Edition 2000. — DSP Implementation
using DSP microprocessor with Examples from TMS32C54XX, by Avtar
singh, S. Srinivasan, Thamson / Brooks cole Publishers, 2003. — Digital

O Aagaiall ) Ay sllaal) 3 jal) uist)
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Signal Processing, by S. Salivahanan, A. Vallavaraj, Gnanapriya,
McGraw-Hill / TMH, 2000

((aall ) A 1) 2l sall

W s (A Bailad) pa) jal) g uigl)
((oe 220, dgalad) ol )

Card AN ad) ga | duig yiSIY) aa) sall

Engineering and Numerical Analysis. : A aw- 1

CREQ 346 1,4 3.2

ALl g Jo¥1 Jualll 2023/2022 : Al [ Juail) - 3

2023/1/4 :ciuagl 13 Jlas) fa . 4

QJM:AM\JM\JMLS

3:(AY) @iyl s [ (AL ) Aol clelad) 3 - 6

1Y) Dl oAl Ral) J gl andl - 7

LAl il - 8

To prepare students to solve complex problems of engineering using A jall Balal) Cilaa)

discrete mathematical concepts.

alnil) g anbail) Lol ind - 9

Sl g aladin IS 3 palaal) o) AS Laall g Joliil) & g sdady o 33l 4 g8 daa) i)
Aalad) Balal) fraea il dpada 5
LA 4510
Gla A
a3y yh alail) 43, )b g sasall gl Bas gl anil alecil ale Ludl £ sad)
al) 4 sllaal)
. Laplace Transformations (L.T) -
Laal) : L 1
" Introduction - Definition of L. T 3
) 2
Inverse Laplace Transformations
(I.L.T.) - Introduction - Definition of 3
ILL.T
3 _palaall
Solution of differential equations using 3 3
3 _palaall L.T - Method of solution - Examples
5 alaal Applications - Using L.T. for solving 3 4
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practical - Problems

Solution of 2nd order D.E. using
power series method - Introduction -
Solution near the ordinary point and

singular point

b _paalaall

Bessel's equation + Legendre's
equation - Introduction - Application
of solution

5 _alaall

Solution of partial D.E - Definition -
Methods of solution of P.D.E.

b _paalaall

Using of separation method -
Definition of separation method -
Examples

5 _alaall

Applications of heat transfer - Solution
of unsteady one dimensional heat
equation

5 ualaall

Matrices - Introduction and
definitions - Special matrices -
Properties of matrices, Adj A, A-1 -
Rank of a matrix - Vectors - Linear
transformation - Orthogonal
transformation - Eigen values - Eigen
vectors

10-12

5_yualaal)

Solution of non- linear equations -
Introduction - Application of non- linear
equations

13

5_yualaal)

Simple iteration method + Bisection
method - Introduction - Description of
methods — Examples

14

Newton —Raphson method - Derivation -
Applications - Square Roots - Roots of
an arbitrary order - Reciprocal of any

number.

15

Solution of simultaneously linear
equations - Definition of equations -
Methods of solution

16

Direct methods - Matrix inversion -
Gauss- Elimination - Gauss -Jordan
Elimination.

17

Indirect methods - Jacob's method -
Gauss- Seidle method

18

Applications - Examples — problems

19

Curve fitting - linear Regression -
Applications of linear regression -
Transformation of nonlinear regression
to linear regression

20

Numerical interpolation - Introduction -

21
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Linear interpolation - Quadratic
interpolation

Finite differences method + Forward
and Backward and center expressions -
Introduction to finite differences method 3
- Derivation of formulas with equal step

size

22

Newton and Lagrange forms - Using this
method for equal segment and unequal 3
segments

23

Numerical differentiation - First
derivative - Second derivative

Numerical Integration - trapezoidal rule
- Simpson Rule (1/3) - Simpson 3
Rule(3/8).

25

Two dimensions integration -
Applications — Examples

Solution of ordinary differential
equations O.D.E. - Taylor series method
- Simple Euler method - Modified Euler

method - Rungekutta method.

27-28

Finite differences method for solution of
differential equations - Ordinary
differential equations - Partial 6
differential equations Elliptic equation
Parabolic equation Hyperbolic equation

29-30

s A anii. 11
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— Fundamentals of numerical analysis by Stephen G. Kellison. > O Auagiall ) 4y gllaall 3 jial) iist)
()
— A First Course in Numerical Analysis by Anthony Ralston. — ((stuaall ) dewsi ) gl sal)

Methods in Numerical Analysis by K. I. Nielsen.

253 A 3Ll gl _yall g il
(Lee D, Apalad) cdlaall ) g
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Analog and Digital Control  : JJdall awl - 1
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To provide an introduction to the classical control systems for developing
mathematical models to design electromechanical systems using transfer
function, root locus and frequency response design techniques. In
additive, analysis and implementation of digital control system.

Al jal) Balal) Cilaa)

alnil) g anbail) dai) find - 9

Sl g alading IS 3 palaal) ¢ 4S Laall g Joliil) & g ol o 33 o g8
Aalad) Balal) fraes il dada 5

) )

SAd 410

b | Ak
@:\:éﬁ\ @hﬁd\

&yb}d\ Ji 3.\;‘91\ (‘SM\

Cila_jia
alail)
i glhaal)

Slelad € i)

5_yualaal)

Introduction Introduction to control system
- Definitions - Historical background -
Mathematical background - General
natural of engineering control problem -
Basic elements of control system - Type of
control system - Closed loop - Open loop -
Time variant - Time invariant system -
linear & non-linear system.

5 ualanall

Mathematical model of dynamic system
Mathematical model of writing differential
equation - Electrical circuit components -

Resistance - Capacitance - Inductance -

Analogy of electrical system - Mathematical
model of mechanical system - Translation
system - Mass - Spring - Dashpot - Rotational
system - Analogy of mechanical system-
Transfer function - How to determine the
transfer function - Advantage - Disadvantage
- Properties of transfer function -
Multivariable of transfer function.

3_palaall

Block diagram Definition of basic block
elements - Procedure of drawing lock
diagram - Block diagram reduction algebra -
Mason's formula

5 yalanall

Time response analysis Transient and steady-

4-5




Ministry of Higher Education and Scientific Research
Al-Furat Al-Awsat Technical University
Engineering Technical College-Najaf
Techniques of Avionics Engineering Dpt.

state region of response - Standard test
signals - How to determine order of system
from transfer - First order system - Second
order system - Time response specification -
Example of first order and second order -
Higher order system response.
5_alaal Steady-state error response Type of control 2 6
system - How to determine order from
transfer function - Position velocity and
acceleration error constant - Method of
dynamic error constant.
. System stability Routh-Hurwitz criteria - 2
Laal) S .
e Poles and zeros definition - Relation between !
system parameter and poles location
5 yalaal Root-locus analysis. 8-9
5 yalaal Frequency response analysis Advantage and 8 10-13
disadvantage of frequency analysis - Time
concept of frequency response - Plotting of
frequency response - Frequency response
specification - Phase margin - Gain margin -
Bode plot phase margin and gain margin of
bode plot.
5_alaal Nyquist stability analysis 4 14-15
5 alaal Design of control system Design of control 4 16-17
system from frequency response - Lead
compensator - lag compensator - lead-lag
compensator.
5_yalaal Sample and hold systems 2 18
5 aladl) Jury stability criterion 2 19
5 alaal Implementation of digital controller 2 20
5_yalaal Tunable PID controllers 6 21-23
5 aladl) Linear versus nonlinear systems 4 24-95
5 alaal Describing function analysis 2 26
5_alaal Common nonlinearities 2 27
5_yalaall Analysis of non-linear systems using phase 2 28
plane technique
5_alaal Nonlinear control system design problem 2 29
5 alaal Structure controller and sliding control 2 30
el )Rl 435y- 10
Gla A
asill) 48y )b alail) 43, )b £ 35l gl 3aa gl ani) alnil) e ) £ ssd)
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4 sikaal)
3 yalaall Open & Closed loop systems 2 1
2
Simulink Overview 2
3_palaal)
) ) 3-4
. Time response of First order system 2
5 _palaal)
. Time response of First order system
Laal) . 5-6
e Using M-FILE 2
5_yaladl) Residues value of First order system 2 7-8
5_alaal Error steady state 2 9-10
5 ycalaall Practical applications of 1'st order 2 11-12
system
3 _pualaall Time response of 2'nd order system 2 13-14
5_alaal Characteristics of 2'nd order system 2 15-16
5 _palaall Time response Using M-FILE 2 17
3 _yualaall Error steady state to 2 nd order system 2 18-19
5 alaal Pode plot of 2'nd order system 2 20-21
. . Analog communications system using
Laall
e Simulink 2 2
. . Digital communications system using
Laal)
e Simulink 2 23
5_alaal Nyquist theorem to 2'nd order system. 2 24-25
. . Practical applications to 2'nd order
Laal) -
e system USING Simulink. 2 .
5 ycalaal PID controllers 2 28-29
5_alaal Sliding controllers 2 30

oAl anlio 11

SRR g &g atll g Ay gl g Ag R g da gall ALY g (o gal) ppedaaill Fla Gulldal) gy CilSal) algal) (389 Ao 100 (e Al @)

a8 5040,

WJE\J ?.h.ﬁ\ laa. 12

Feedback Control Systems by philips and Harbor (3rd Edition). - >
Digital Control and State variable methods: Conventional and Intelligent
control systems, by M.Gopal, Tata McGraw Hill, 3rd Ed., 2009.

O Asagiall ) 4y gllaal) 3 jial) st

(=2

Modern Control System by Richard C. Dorf (5th Edition).
Control Sytem Design using MATLAB by Bahram Shahian & Michael Hassul.

(solaal) ) Al aal yall
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User's Guide for The Student Edition of MATLAB by Duane Hanselman &
Bruce Littlefield.
H. K. Khalil, ‘Nonlinear Systems’, Prentice Hall, 3rd Ed., 2002.

S.Sastry, ‘Nonlinear Systems: Analysis, Stability and Control’, Springer, 1999.

@5 ) Bailud) aal yall g uisl)
(Loe 2200, dpalal) claal) ) Lo

Cud AN o) ga | dai g SN aa) sall

Technical Writing and presentation Skills, International Relations.  : Judall awl- 1

UREQ 364  :,08all 3a,-2

AN g Jg¥ Jualll 202372022 : Al / Juail) - 3

2023/1/4 :ciagh 13 ) i 4

Gopaa : dalia) jal) JK&). 5

1:(ASY) Sl aae [ (A8 Al pall cilelud) 33e . 6

deay) t el Al Rl J gigus il - 7

kel Gilaal . 8

To introduce the complex and ever-changing geo-political environment through a study Al al) Balall a)a

and analysis of the behavior of nation states in the contemporary international states
system. Also enhancement of language skills and development critical thinking.

alail) g anlail) dpa) il - 9

Balall fsm sl Ajasida 65 Jilu g aladiad QS 3 palacall ¢ L) AS jLiiall g Jo U 7 g Sadatiy (om0 2 68 A i)
Agalad)
2A 4. 10
plail) Gl A
anlill Al ph | alail) 48y )k £ 9o gall gl Bax o) anil 4 gllaal) el £ e
3 _palaall Presentation skills 1 1-3
5 puaalaall Essay Writing: Descriptive - Narrative - 5 4-8
Discursive - Argumentative.
8 palaal) Academic Writing: How to write a proposal for 3 9-11

research paper/ term paper - How to write a
research paper/term paper (emphasis on style,
content, language, form, clarity, consistency)

3 _dalaal) Technical report Writing 2 12-13
3 _ydalaal) Progress Report Writing 2 14-15
5_paalaall The new realities after the 9/11 emphasized new 5 16-20
geo-political dimensions of the international
relations.
8 palaall The old concepts have been replaced by the new 5 21-25

ones to cater for the complex and ever-changing
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global geo-political environment.

8 paalaall Apart from the basic concepts of the subject, 5 26-30
some current issues such as new world order,
terrorism, Iraq crisis, Afghanistan problem, ISIS
grwoing and its effects on the people and indo-
pak dialogue, have also been introduced in the
syllabus which makes it more relevant and
updated for the students.

AL anii. 11

A9 Jae g, il g Ay ppailly Ay i) g Ag 580 5 A gal) ATAY) 5 (o gl padaaill (Sla Gulldal) Ly Cilall algal (3Bg Ao 100 (e Al 255

Ay
il g (“"’:‘3‘ slaa-12
Writing. Advanced by Ron White. Oxford Supplementary Skills. Third mpression 1992. O dsagiall ) 4 pthaal) 3 jal) iisl)
ISBN 0194354073 (particularly suitable for discursive, discursive, argumentative, and (e

report writing). — College Writing Skills by John Langan. McGraw-Hill higher eduction
2004. — pattern of College Writing (4th edition) by laurie G. Kirszner and Stephen R.
Mandell. St. Martin's Press. — The Mercury Reader. A Custom Publication. Compiled by
nother Llinois University. General Editors: Janice Neulib; Kathleen Shine Cain; Stephen
Ruffus and maurice Scharton. ( A reader which will give students exposure to the best of
twentieth century literature, without taxing the taste of engineering students.

(shaadl ) Ao 1) 2l al)

) Y @ (A Bailuad) aa) jall g uisl)
(e 2L, dpalal) cDlaal)

S ) é\y,@gﬂ‘i\ el )

Avionics System Design & Instruments  : ,Aa) aw - 1

AVTE 4110  : 084 3ay-2

Al g JoY) Juadll  2023/2022 : Al [ Juaill - 3

2023/1/4 :ciagh 13 Mol i 4

gJJ.«.'AA:;\AM\JJM\JMi-S

4:(AS) claag ae 120 / (ALY ) Al Al cleld) 330 - 6
1Y) e A Ao aar (ol pdll ) Ral) g5 il - 7

oAl Galaal . 8
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To cover the essential ingredients of avionics system design including data buses,
displays and power systems with emphasis on aircraft interfaces and avionics system
architecture and fitting of avionics systems into aircraft as well as the integration of
avionics system hardware and software. To gain an insight into the concepts of
measurements methods, direct or indirect and essential to appreciate the problems
associated with instrumentations, learn basic characteristics, source of errors
constructions, transduction principles of sensors & transducers employed in
measurements of various non-electrical parameters commonly encountered in almost
every branch of engineering

Al jal) Balal) Cilaa)

alail) g anail) duasil sl - 9
v Al daada g5 Bl g aladiiad IS 3 palaal) oL AS jLial) g Joliil) = g5 oty e sl o gl da) i)
Acalad) Balal)
LA A 10
Sl A
asil) 48, 40 alal) 44,y £ 9agall i Baa gl anl alacil AT A £ e
g gllaal)
5 _palaal) Importance and role of avionics 2 sk Jo¥)
3 yualaall Display and man-machine integration 4 sk Gl g A
[ Aerodynamics and aircraft control 4 g el 5 2l )
8 palaall Fly-by-wire flight control 2 g eabedd)
3 palaall Air data and air data systems 2 B &ld)
5 _palaall Autopilots and flight management 4 o foilil) g (paldl)
systems -
3_pualaall Avionics interfaces: gl g pdladl
Data buses - Crew displays - Power - 4 gk e
Maintenance - Physical interfaces.
5 _palaal) Avionics system integration e AA
Data bus system - Integrated modular 4 ook e Gl 4
avionics - Commercial off-the-shelf ¢
(COTS).
8 palaall Unmanned air vehicles 2 gl e 2N
5_palaal) Doppler and altimeter radars - Mapping i e puadl)
and multimode radars ¢
8 pdalaal) Units & dimensions, dimensional .. e Gudld)
: 4 sk R
analysis He ) g
) s il
3 _yualaall DC bridge methods, AC bridge methods 6 ¢ G g psal)
Sensors & Transducers Ol y gaad)
Classifications - Resistance - Reactance owaldd) )
change transducers - Potentiometric Ol g
transducers - RTDs - Thermostats - Hot- .
. ) 10 gk
3 _yalaal) wire anemometer - Strain-gauge -
Inductive-type transducers -
Thermoelectric transducers -
Semiconductor sensors - Piezoelectric
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sensors - Ultrasonic sensors - Photo
Sensors.
Instruments )
3_pualaall Analog instruments - electrodynamometer o Qo all g
type instruments - Induction type 10 gk R |
instruments
Digital instruments - interfacing signals
Ul 4o 10
Gl A
At} 48, alail) 43, g sasall gl Baa gl ani) alecil ale L) £ 52
4 sl
Determined by the department depending Al L J oY
. on assigned to the students and e
b plasl appropriate for laboratory facilities 30 e
available
Determined by the department depending A e pudld)
on assigned to the students and 30 s G Al
appropriate for laboratory facilities g
available

oAl anii. 11

RN g Ay atll g Ay il g 4 sl g dna gl lilatia¥) g (o gl) peaail) Jia calldal) gy ClSal) algal) (389 (Ao 100 (e Al 2355

hay dd g Jes g,

Gl g alall) jalaa - 12

Introduction to Avionics Systems by R. G. Collinson (2™ Edition).
Avionics Navigation Systems by Myron Kayton and Walter R. Fried.
Principles of Electronic Instrumentation & Measurements by Howard
Berlin and Frank Gaetz.Modern Electronic Instrumentation & Measurements
Techniques by William D. Cooper.

(s o) Laghall ) 4pthaal) 5 8al) il

Aircraft Electricity & Electronics by K. Eismin. MC Graw Hill. 1994,

(sAlaall ) A 1) aal yal)

Ol ) e (a9 (Al Bailad) ga pall g Guigl)
((oee 22D, Agalal)

Card AN B ga , duig S aa) sall

Analog& Digital Integrated Circuits, FPGA-Based System Design

:JMHM.M’.],

AVTE 4111 A4 3ay-2

Al Jg¥) Jualll 2023/2022 : Al [ Juadll - 3

2023/1/4 :ciuagl 13 Jas) fa . 4

Gogaa ; daliall gl JIS&i- 5

4 () claagl e

94 / (A ) Al pal) cilelud) 222 . 6
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1) Bga dad) a1 el A oRal) Jgena puil - 7
JJM‘ . 8
To provide an insight into analysis and design of analog electronic circuits emphasizing A jall Balal) Cilaa)

amplifiers that find extensive application in computer, control systems, digital
instrumentation, communications & radar, etc. In additive to, learning the design of
digital electronic circuits with Field Programmable Gate Arrays.

alail) g anlail) duasil sl - 9

e il Lapda 65 Sl g aladi) | AUIS 3 pualacal) L) AS Liall g JoW) = g5 Jadadiy oo )3 o gl daa) i)
Joalall BaLad)
S A 4. 10
cla i
Al 48, ) alail) 43, )b £ 9o gall i B gl anil alal) cleladl £ gaus)
g glhaal)
. . Differential amplifier in both its bipolar . o ¢
Laal) il g JsY)
< and FET forms. 4 g s ds
5 yualaall Various output stages 2 g L)
5 _ualaall Frequency response of amplifiers 4 OB | uaal g gl
. . Feedback analysis with focus on
Laal) ) S o . .. L) g (walead)
e practical circuit applications of negative 4 g ki S
feedback
3 _palaall Stability problems in feedback amplifiers 2 gk Crall)
5_alaal Introduction to analog integrated i
circuits (bipolar and MOS) leading to 2 gk gl
analysis of a 741 operational amplifier
 plaal Design of filters 4 gk gau\{ -
£ e
s palaal Tuned amplifiers 4 g | s e AR
e
sl Oscillators 4 gk A gl
s U.ul;l\j
. . Introduction: x
Laall g . i Al
e Digital design and FPGA - FPGA-based 4 ki M wm\
system design - Manufacturing process 24 G
5 oalaal Transistor characteristics - CMOS logic
d_palaall

ie Cypalll)
gates - wires - Registers and RAM - 2 g e

Packages and pads

FPGA architectures - SRAM-based

.. - e i)
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5_alaal Permanently-programmed FPGAs s B2 19l
. . Circuit design of FPGA fabrics - . .
Laal) : g alall
e Architecture of FPGA fabrics el
3 _palaal) Logic design process 2 B | gl A
5 _alaall Combinational network delay 2 A | el g e
3_yualaall Power and energy optimization 2 B | (g el gl
. . Arithmetic logic elements - Logic A R .
Laal) | Al
e implementation using FPGAs 2 @B | Ol o
3_ualaall Physical design (PnR) for FPGAs 2 G| el ealad)
3 _yalaall Synthesis process 2 gk O el g aalual)
. . Sequential design using FPGAs o el e el
Laall ) ) . ' 19 Cpalil)
e sequential machine design process, 2 ok ‘”,’wfj:j ::
sequential design style, FSM design, ¢ il
ASM design.
oA 410
la i
axiil) 48, alail) 43, g sasall gl Baa gl anil alxil) Gleludl £ sad)
iy silaal
Effects of emitter degeneration on gain I
3_pualaall and frequency response of a BJT 2 e
differential amplifier
3 _yalaall Lower/upper 3-dB frequencies 2 e P {
3_palaal) Mid-band gain 2 s R
. . Bandwidth of a BJT amplifier with
Laall X . s B\
e various feedback technologies 2 &
. . Performance analysis and optimization .
Laall e . . Al
e of a two stage amplifier with various 2 s o
feedback technologies
. . Class-A output stage design using
Laall (s
e emitter-follower configuration 2¢ b
3 _pualaall Class-B and AB output stages using 2 e )
complementary pair of transistors i
. . Gain and frequency response of 741 s
Laal) . . s L)
e operational amplifier 2 <
. . Layout of 741 on ORCAD using discrete .
Laal) s L)
e components 2. &
. Component selection and simulation of :
Laall s Lad)
e 741 on Pspice 2 -
5_yalanall PCB manufacturing of 741 Operational 2 S gaal)

Amplifier
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5 yualaall Introduction to Verilog HDL 2 e | omd
5_ycaladl) Gate-level modeling e 2 e g

3 yalaall Data flow modeling 2 s e oyl
3_yualaall Behavioral modeling, design, simulation 2 e e i)
5_yalaal Synthesis and fit_ting_of combinational 2 A 19l

circuits j
. Design and implementation of an FSM ok
Laall (s I caall

e and memory. 2 Gy ¢

oAl anli. 11

RN g A g ail g Ay gl g A gAY g Aza gl CULATAY) 5 o gl spdanil) Jha ) gy ClSall algall (309 Ao 100 (e Aas &
Ay &89 Jes g,

G dil) g aladl) jalaa - 12

» FPGA-Based System Design, by Wayne Wolf, 2004, Prentice Hall, ISBN: 0131424610. Ol daagiall ) A sthaall 3 jial) il

» Verilog HDL, by Samir Palnitkar, Second Edition, 2003, Prentice Hall, ISBN: (@
0130449113.

» Advanced Digital Design with the Verilog HDL, by Michael D. Ciletti,
First Edition, 2003, Prentice Hall, ISBN: 0130891614.

Microelectronic Circuits By Adel S. Sedra & Kenneth C. Smith (aall ) A 1) 2l sall
Analysis and design of Analog Integrated Circuits By Grey and Meyer

\7\7

@5 A Baild) aa) yal) g uigl)
(.o 2 dralall CDaal) ) Lo

Card AN ad) ga A g iKY aa) sall

Aircraft Radar and Microwave : il awl- 1

AVTE 4112 )84 3a,-2

Al g S Jualll 2023/2022 : Al [ Juail) - 3

2023/1/4 :ciuagl 13 Jae) Fu . 4

Gogaa ; daliall gl JIS&i- 5

4 (AS) laagh e 114 [ ( ASY ) Al clelud) 30 - 6
1Y) daa) diga 3 1 (il pdl) Rl J gl anil - 7
LA dilal. 8

To provide an introduction to the fundamentals of radar systems with emphasis on \ Al Al Balal) il
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pulse radar, CW, FMCW, MTI, MTD, target tracking, radar performance in active
environment, ESM, ECM, and ECCM at system level

abail) g astail) Lasi) i) - 9

L g Jil g aladind IS 3 pdalaall s UG AS jLdiall g Jo Wl 7 95 Safiady (o i) g8 A i)
Aalad) 3alal) e 3l
Ul 442 10
la i
axiil) 48, 40 alail) 43, )b g sasall gl Baa gl ani) alxil) e ) £ sa)
4 glhaal)
Introduction to Radar System: I
3 _alaall Natural of radar and applications - What it 2 gk
can do?.
. . Basic radar equation and important .. s
Laall L)
e factors 2 gh i
5_alaal Basic concepts of probabilistic detection EE)
used to analyze the performance of 2 gk
radar.
. . Principle and applications of CW and .
Laal) B\
b4 FMCW radar. 2 A &
3 _yalaall Basic concepts of analog/digital MTI. 2 g el )
3_pualaall Adaptive MTI and pulse Doppler radar TP Y abeall g Gl
. Airborne Radar - Space borne Radar - . .
Laal) . . Uil g pall)
e Synthesis aperture radar - SHAR and MST 4 gk =l o
radar.
. . Various tracking radar techniques o 5
Laal) .. ipe . . . . Ll ) i)
e Object identification and tracking- Optical 6 sk & “J >
flow techniques - Hybrid technique HE
. . Electronically steered phased array T
Laal) ) . | Sullal)
e antenna and side lobe cancellation - ‘ifa Ll
Radar performance in wartime o
environment and electronic warfare -
Basic principles of electronic support 6 A
measures - Noise jamming - Frequency
agility — Stealth
technology and deceptive/expandable
ECM
5_ycalaal) Introduction to microwave S e Gatlad
communication system, microwave e gl
spectrum, 8 ki
advantages and applications of
microwave system.
. Waveguide: aE .
3 _palaall .S . Gl A g g pdal)
WG characteristics - Circular an . v o el
G characteristics - Circular and 8 ki e ydalls

rectangular WG, Passive and active
microwave devices including solid state
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devices - Klystron - Magnetron - TWT
and Twystrons as microwave oscillator
and amplifier

Microwave components and

3 _yualaal) i ; - G dadl g aql SN
semiconductors - Microwave cavities - CalEl )
v . Gl A
Directional 10 A Saydall g
coupler - Hybrid circuit - Circulators
and isolator
. Microwave telecommunication system R .
3 _palaall g | il
>4 architecture of the networks -Radar 4 U‘”:;)i,e:
system.
oA 410
la i
PRYCA] a3y )k alaiil) a3y )k £ sy gall 9l Baagl) ) all) Gle L) € saus)
4 slhaall
. . Basic Pulse Radar range and range . ‘
Laal) . (ses (] )
e resolution measurements 4 s ds
. . Radar cross section area of different types e
Laall (s il
e of target 2
5_yaladl) CW and FMCW radar 4 s PP
5 yaladl) Pulse Doppler radar with MTI and MTD y il
3_palaall Sequential Lobing and mono-pulse target 4.l Cralll 5 bl
tracking radar i
5 yaladl) Electronically steer?addgrased array antenna 2 ) o)
5 yaladl) Spot noisejammri;]r?gind Burn-through 2 il
. . Frequency agility and barrage noise .
Laal) . . (as Al
e jamming 2 ¢
. . Range gate pull off and angle detection o owa
Laall . : . (s L)
e jamming (Deceptive ECM) 2 i
3_yalaal) Variable density Chaff cloud (Expendable 6 oolas ) e GG
ECM) against tracking radar. i e Gualll)
3 _yualaall Waveguide wavelength and VSWR for 4.1 e uabad)
different loads - e gl g
8 pdlaall Properties of an isolator 4 A J‘“" C"Em
e puald) g
5_yalaal E-plane & H-plane TEE junction 4.1 gall g &g pall
) O3l g
5_alaal Magic Tees 4 (1 il 5

Gy psiad) g Sl
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5_yalaal) Coupling and Directivity of a directional il g
coupler 4. Jjﬂmu
O dad) g
" Measurement of normalized impedance of )
ol *y. 9wkl alaad)
e unknown load 4 A QJJ*:"'J 5
Oyl g abadl g

oAl aniio 11

DR 5 A el g Ay gl g Ag s g da gl UiLaia¥) g (o gall Jpaail) Jia culldal) Ly Sl algal) (389 Ao 100 (e Axu) ga)ss
Afing 48 5 Jes g,

il g alaﬂ\ laa-12

> Introduction to radar System, by M. Skolnik. 2" Edition. O agiall ) 4 sllaal) 3 jiall uist)
» Microwave Devices and Circuits By Samuel Y. Liao. (<@g
» Pasive and Active Microwave Circuits by J. Helszajn

> Understanding Radar Systems by Simon Kigsley and Shaun Que. ((shaall ) A 1) aal jall
» Electronic Communication System by George Kenned.

a5 A Bailud) aal sall g uisl)

(e 22, dalal) cblaal ) g

Card AN ad) ga A g S aa) sall

Aircraft Data Networking : A« aul. 1

AVTE 426 LA 34,-2

Sy Jg¥) Juadl) 2023/2022 : Al [ Sl - 3

2023/1/4 :ciuagl 13 Jlas) fu . 4

éJJ.«.'AA s daliall Jgaadl JM’- 5
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1dea) Ao S a1 el A gl puid - 7

oAl Galaal . 8

Learn the student concepts of computer networks through its types, systems and Al all Balal) Cilaa)

protocols used.

alil) g andatl) dai) jind - 9
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g glhaal)

5 _alaall

Networks:

Overview and important concepts - Network
categories (PAN, LAN, MAN,WAN, GAN)
- Circuit switching vs. Packet switching -
Baseband vs. Broadband transmission -
Transmission modes (simplex, half duplex,
full duplex) - Segments and backbones -
Pear to Pear vs. Client/Server Networks -
Protocols (elements, functions) - Transfer
Rate (Digital BW, Throughput, Goodput).

2 B

Ja¥

5 ualaall

Networking Models:

OSlI reference model (Layerl: Physical

Layer, Layer2: Data-link Layer, Layer3:

Network Layer, Layer4: Transport Layer,
Layer5: Session Layer, Layer6: Presentation
Layer, Layer7: Application Layer) - TCP/IP
model (Network access layer ,Internet layer,

Transport layer, Application layer).

) g (S

5_alaall

Physical Layer:

Mediums [Copper( Coaxial cable, Twisted
Pair Cables),Fiber Optics (multimode,
singlemode) - Wireless (RF, Microwaves,
satellites, IR, FSO)] - Networking
topologies (Bus, Ring, Dual Ring ,Star,
Extended Star, Mesh, Wireless) - Physical
vs. logical topologies. Noise (Cross talk,
thermal, AC power noise, reference ground
noise , EMI/RFI) - Losses (Copper
medium losses, Fiber optics losses) -
Timing issues (Dispersion, Jitter, Latency)
- Coding [Liner coding (NRZL, NRZI,
Manchester, Differential Manchester,
MLT3) - Block coding (4B/5B, 8B,10B )]
- Layerl Devices
(Repeaters, Hubs)

u.u.a&u @bj\

5 yalanall

Data-link layer protocols:
Ethernet (IEEE 802.3) [ Regular Ethernet
(mediums, topologies, encoding), Fast
Ethernet (mediums, topologies,
encoding), Gigabit Ethernet (mediums,
topologies, encoding), 10Gigabit
Ethernet (mediums, topologies,
encoding), frame format ,Data- link
Sublayers (MAC, LLC), CRC, MAC
addresses (unicast, multicast, broadcast),
MAC mechanism (CSMA/CD)].Token
Ring(IEEE 802.5) [Physical layer

12 ki

‘}\ U-uéb.d\
Jﬁﬂ& ‘éau\
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specifications (mediums, speeds,
topologies, encoding), Frame types and
Formats(Data Frame, Token Frame,
Command Frame, Abort Delimiter
Frame), Priority and reservation, MAC
mechanism (Token passing)]. Fiber
Distributed Data Interface FDDI
[Physical layer specifications(mediums,
speeds, topologies, encoding), Frame
types and Formats(Data Frame, Token
Frame, Station management Frame),
MAC mechanism (Early Token
Release)].
Data-link layer protocols (continued):WiFi
(IEEE 802.11) [Physical layer
specifications(topologies, FHSS, DSSS,
OFDM, architecture, speeds), Versions
(legacy, IEEE 802.11a, IEEE 802.11b,
IEEE 802.11g, IEEE 802.11n), Frames
Formats, MAC
mechanism (CSMA/CA)], Bluetooth (IEEE
802.15) (architecture, format, layers)

5 _alaall

Layer2 Devices :

NIC - Ethernet Bridge (collision domains,
broadcast domains, transparent bridging) -
Ethernet Switches, Access point.

*

e

5 yualanall

Network Layer:

IPv4 [Datagram format, fragmentation,
classfull addressing ( subnetting,
supernetting ), classless addressing]. IPv6
(datagram format, addressing extension
headers, tunneling). ICMP(messages,
format, error reporting, queuing) - IGMP
(group management, messages, format,
error reporting) - ICMPv6(messages,
format, error reporting). ARP - DNS
(Name Space, Resolution, Messages) -
NAT. Routing [ routing tables, static
routing, Dynamic routing, unicast routing,
multicast routing, Protocols (RIP, OSPF,
BGP)].

16 ki

) e B
G 9 pad)

3 _alaall

Transport Layer:

UDP (format, port numbers, sockets) -
TCP ( format, port numbers, connection
establishment and connection
termination, flow control, error control,
congestion control) - SCTP ( format, flow

Oyl g 4.5:1.;1\
Galldly uﬁ‘
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control, error control, congestion control) ) g
- QoS ( Flow
characteristics, flow classes).
. . TCP/IP application layer protocols: -
Laall . . . ) B\
e e-mail ( SMTP, POP3) - File transferring Ujﬁ Z\J
(FTP) - Web (HTTP, HTML, XML) - 6 sk o
VolP Gy
(RTCP, SIP, H323) - Management (SNPM).
. . Security: ot
Laal) . . . . 9 abusd)
e Encryption - Viruses - Hacking - Firewalls - 4 g5 f”ﬁ N @u‘
VPNs - IPsec - SSL - WEP - WAP. I e
5_alaal WAN: (19 pdad) 5 ol
Protocols (PPP, PDN) - Systems (ATM, 4 ki - )
SONET, ISDN, DSL). i
LA 4510
la i
axiil) 48, alail) 43, g sasall gl Baa gl anil alxil) Gleludl £ sad)
4 sthaal)
5 _pcalaall NIC installation 2 s Jsd!
5 alaal Cat 5e cabling, cross and straight through 4 s Sl g G
5_yaladl) Pear to Pear 2- PC Network 2 s A
5 ealaall LAN via Switches, Extended star LAN 2 e sl
5 _paalaal) Sharing (folders, drives) 2 e bl
§ jaladll Sharing Printers 2 e &l
5 ycalaal Remote Desktop Connection 2 s ol
5 yaladl) Privileges and Security in Win XP 4 s kel 5
5 yaladl) Infrastructure WLAN via AP 2 s e A
5 yaladl) AP as (Client, PTP bridge, PTMP bridge) 4 e Gl
i e aa) Al g
. . WLAN security (MAC filtering, WEP, . .
8 _palaall WAP) 4 L )«.AG el
. e () g
5 alaal Routers 2 e e gl
5_ycalaal) Subnetting (Class A, Class B, Class C) 4 e el
. s @.ulﬂ\j
5_ycalaall Utilities (ping, Ipconfig, telnet,traceout, gaad) g ¢y g al)
nslookup) 4 e | ¢ y
O3l g
5_ycalaal) Internet Connection Configuration and 2 .\ (13 a5 A
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5_ycaladl) Web Site Design (HTML, ASP) g ad) g LY
(9 dad) g
5 alaal Win Server 2003 Installation 2 e 15yl 5 gl
. Administration and configuration of Win . .
Laall : 9 Cyaldll
o Server 2003 6 L "Jf“f‘jzj <
Skl )
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» Data communications and Networking, 4th Edition, by Behronz A. Foruzan
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» TCP/IP Protocol Suit 4th Edition, by Behronz A. Foruzan.
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It is aimed to design and analysis the electronic devices that used with power
electrical.
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b _paalaall

Power electronics systems
Introduction - History of power
electronics - Power electronics
semiconductor device - Power

electronics converter - Advantage and
disadvantage - Power electronics
module - Computer simulation of power
electronics circuit- Basic structure of
power diode - IV characteristics of
power diode - Reverse recovery - Power
diode types (general purpose, fast
switching and sckootky diodes) - Effect
of forward and reverse recovery time of
diode - Series and parallel connection of
diodes - Diodes and rectifier circuit (half
wave and full wave).

8 ks

&I N JaY)

5 ualaall

Power transistor
Power MOSFET - PMOSFET
characteristics - Application - Comparison
MOSFET and BJT - Insulated Gate BJT -
IGBJT structure - Equivalent circuit -
Operation - Application.

udbiad) g (ualdd)

5_yualaal)

Thyristor principle and application
Basic structure of thyristor - 1V
characteristics - Two transistor model of
thyristor - Turn ON and turn OFF
characteristics - Thyristor gate
characteristics - Thyristor protection
circuit - di/dt protection circuit - dv/dt
protection circuit - Snubber circuit design
- Gate protection circuit - Heating -
Cooling and mounting of thyristor - Gate
triggering circuit - Pulse transformer -
Photocoupler circuit - Thyristor
commutation circuit - Natural
commutation - Forced commutation -
Load side - Resonant pulse -
Complementary - Impulse - External
pulse - Line side commutation circuit -
Series and parallel connection of
thyristor - Thyristor types - Phase
controlled - Fast switching - Gate
turnOFF- Bidirectional switch - Reverse
conduction - Static induction - Light
activated - FET-controlled - MOSFET
controlled and other thyristor family -

12
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Programmable unijunction transistor
(PUT) - Slicon unilateral
switch (SUS) - Comparison between
thyristor and transistor.

5 _alaall

Controlled rectifier:
Controlled technique, principle of phase
controlled rectifier - Single phase half
wave rectifier (resistive and resistive-
inductive )load - Single phase half wave
rectifier (resistive and resistive-inductive
)load with freewheeling diode - Single
phase full wave rectifier (resistive and
resistive-inductive )load - Single phase
full wave rectifier (resistive and resistive-
inductive )load with freewheeling diode.

8 ks

) e G
J.&Q u.uél.uj‘

5 yualaall

Inverter
Introduction to inverter and application -
Classification of inverters - Voltage
source inverters - Current source
inverters - Square wave inverters - Quasi
square inverter - Pulse modulation
inverters - Thyristor in inverters - Single
phase half bridge inverters - (resistive
and resistive-inductive load) - Single
phase full bridge inverters (resistive,
resistive-inductive) load - Performance
parameter of inverters.

6 sk

) s aslud)
s aualdl)

5 yualanall

Choppers
Introduction to chopper- Basic
classification of chopper - Basic operation -
Thyristor chopper circuit - Performance
parameter.

@) g ¢ g piall
G9dad) g

5 yualanall

Voltage controller:
Introduction to voltage controller -
Principle of ON-OFF control - Principle
of phase control - Single phase
bidirectional controller with resistive load
- Single phase controller with resistive-
Inductive load.

6

) Ggsdall g A4
G9madl g gl )

3 _palaall

Charge transport in semiconductor:
Drift current - Hall effect - Current density
equation - Scattering mobility of carrier -
Effect of electric field on mobility -
Temperature effect on mobility - Effect of
doping on mobility - Conductivity
equations - Diffusion phenomena -
Diffusion length - Diffusion in solids -

Einstein's relation - Points defects.
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5 voalaall pulse-width-modulated (PWM) inverters; | e wdadl o el
e UPS; types of converters; 6 ok o “’ffj;; o
switched mode power supplies, AC and ¢ il
DC motor drives.
oA 4. 10
la i
L1 48, 4 48, pagal) g Bas gll amid ) clelud) saY)
a3l 43, s Xy g 3asall 5 Bansl) pus L ¢
4 slkaal)
5 _palaall Characteristics of thyristor 4 A S g g
5_alaal Trigger thyristor by A.C current 4 e ébﬂ g i)
5 alaal Trigger thyristor by D.C current 4 A Cutleall g sl il
. . Half- wave rectifier of (RL) without 4 s el
Laal) ; ) o G g asbuadl
e freewheeling diode HEIE
3_yalaal) Half- wave rectifier of (RL) with 4 e ailad) g pelil)
freewheeling diode
5 jalaal Full- wave rectifier of thyristor 4 A Hhe gaal)
s ‘?Jm\j
5 jalaal Trigger traic by A.C current 4 A e e
e 2l N g
5_alaal Trigger traic by D.C current 4 A e ualdl
e (walad) g
5 jalad A stable Multivibrator (AMV) 4 s S gl
e el g
5 jalad Monostable Multivibrator (MMV) 4 s e gl
G dadl g
5 jalad The light newsmen by (555) 4 s Sapdally gaall
Godall g Al
5_alaal Square wave generator by (555) 4 s gyl g G
Oy dadl g 2l Al
5 alaal A stable Multivibrator with large time 4 s Ssdiadl g Lualil)
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5 jalad Circuit of logic test 4 e (19 ) g g
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> Cyril W. Lander, “Power Electronics,” Third Edition, 1993, McGraw-Hill UK, ISBN: O Aaagaall ) Ay gllaall 3 jial) iist)

0077077148.

» Muhammad H. Rashid, “Power Electronics: Circuits, Devices and
Applications,” Third Edition, 2004, Prentice Hall,
ISBN:0131011405.

(<2ay

> Ned Mohan, William P. Robbins and Tore M. Undeland, “Power
Electronics: Converters, Applications and Design,” Media Enhanced,
Third Edition, 2003, John Wiley & Sons, ISBN:0471429082.
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To learn the student about projects managements techniques through feasibility Ao ) Balal) Calar)
studying Efficiency considerations in the use of production requirements to solve
the problem.
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Frequency polygon and ogive - Measures
of location and measures of variation

b _paalaall

Tests of statistical hypotheses
- The nature of a statistical hypothesis -
Two types of errors and tests about the
mean of a normal distribution - Tests
about the mean of a normal population
when o2 unknown
Tests about the mean of abnormal
population - Tests about the difference of
two proportions - and tests about the
difference of two means

8 ki

b)) Gy

5_alaall

Analysis of variance (ANOVA)
- One- way analysis of variance with
different sample sizes - Two- way analysis
of variance

8 ki

el ) g

5 ualaall

Linear programming (L.P.)

- Definition of the L.P. - Forms of L.P.
(general , canonical and standard ) -
Formulation of the mathematical model of
the L.P. - Solving the mathematical model
using a graphical and simplex methods -
Solving the mathematical model using M-
technique and two- phase method

g_a'lﬂ!‘g s gaal)
s

5 yualanall

Transportation and Assignment models
- Finding the starting solution using
northwest corner method - Least
cost method - Vogell's
approximation method (VAM) and
Russel's approximation method
(RAM) Finding the optimal solution
using stepping stone and multipliers
methods - Solving the assignment
models in maximized or minimized

6 sk

) e Edll
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5 yualanall

Network planning
Graph the network and find the critical
path (CP) ; and the program evaluation and
review technique (PERT) - Crashing the
normal duration to execute the project with
least costs

ﬁﬁ uﬂ.ﬁl.uﬂ
e bl g

5 yalanall

Sequencing models

- Processing n jobs through one

machine ( shortest and largest

processing time Spt and Lpt ) -
processing n jobs through two machines
- Processing n jobs through m machines
processing n jobs through two machines

with randomly technical routes

e.alﬂ\‘g s QAlﬂ\
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3 _alaal)

Replacement and maintenance models
- Using the average total cost as a criterion
to determine the period of replacement the
machines - Cost of individual replacement
for items of machines - Average cost group
replacement per period as a criterion to
determine the optimal replacement
(individual or grouped ) - Maintenance
model

gl g ¢ g piadl
G9dad) g

5 _alaall

Inventory models

- General inventory model - Static
economic order quality (EOQ) models

; EOQ with price break ; and multi -

item EOQ with storage limitation -

Probabilistic EOQ model
Single - period models ; and multi period
model

Gl g AE
O9 il g SN 9

5_alaall

ISO
- Total quality management (TQM) -
1SO:9000

G9ad) g gl )

5 _yalaall

Quiality control
- Acceptance sampling - Calculation the OC-
curve for single sampling schemes -
rectifying schemes - double sampling
schemes - and sequential sampling - Process
control and control charts ( X -chart , R-
charts ,o-charts and P-charts) - Quality level
- Sampling plans ( single , double and
multiple )

6 B

O9dad g ualdd)
gt g @Lud\ &

5_yualaal)

Reliability
- Reliability - Failure functions -
Mean time to failure MTTF -
Variance - Hazard rate function -
Conditional reliability - Exponential

and Weibull reliability functions

Reliability of system with serial and
parallel configuration - Combined series —
parallel system and high —level and low —

level redundancy

6
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> Industrial Engineering Mangement by A. Verma, Katson-India.
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Professional & Social Ethics and Leadership  : J A aw -1

AVTE 4110 oA jay-2
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Teach the ethical issues of interest to the professional community to produce ) A1) Balal) ilaa)

engineers who are not only good and responsible engineers, but also good and
responsible citizens. In additive to, introducing the subject of leadership with
emphasis on various theories, indicators, functions, responsibilities, qualities,
and principles of effective leadership.
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This course introduces contemporary and 15 ki Gualddl ) J )

controversial ethical issues facing the

professional community. Topics include moral

reasoning, moral dilemmas, law and morality,
equity, justice and fairness, ethical standards, and
moral development. Upon completion, students
should be able to demonstrate an understanding

of their moral

responsibilities and obligations as members of the

workforce and society.
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Leadership being a task of great responsibility, 15 ki
demands courageous, selfless and devoted
behavior. Definitions, theories, concepts, and
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indicators of effective leadership. Various
individual - leader-task - team maintenance
function. Traits - responsibilities -
qualities - principles and approaches of leadership.

oAl aniio 11

DR g A el g Ay gl g Ag s g Aa gl UiLaia¥) g (o gall Jpaail) Jia culldal) Ly Sl algal) (89 Ao 100 (e Axu) ga)ss
Afing 48 5 Jes g,

il g ela:\.“ laa-12

»  Ethics in Engineering, by Mike W. Martin and Roland Schinzinger, Ol daagiall ) Axsthaall 3 jRal) cuicl)
Fourth Edition, 2005, McGraw-Hill, ISBN: 0072831154. TBusiness (@
EthicsT: T Ethical Decision Making and CasesT, by C. Ferrell, John
Fraedrich and Linda Ferrell, Sixth Edition, 2005, Houghton Mifflin
Company, TISBN: 0618395733:

» Ethics in Engineering, by Mike W. Martin and Roland Schinzinger, ((aall ) A 1) 2l sall
Fourth Edition, 2005, McGraw-Hill, ISBN: 0072831154.
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