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0406211 Principles of Systems Engineering (3 Credit hours, Prerequisite 0301102)

Introduces students to key thoughts and tools needed to move to the next level of engineering design
excellence, where designing an operational component that works well by itself is not enough. Here students
learn how to ensure that a product meets the customer’s actual need, that it works optimally and behaves as
expected within a much larger and more complex system, that it lasts for its entire expected life, and that it
does all these things at an affordable and stable cost. Individual disciplines of system engineering, such as




requirements analysis, functional design, and life cycle cost analysis, are identified, integrated into a new way
of thinking—systems thinking—and illustrated by a series of exercises and actual case studies from industry and
government. Notable successes and spectacular failures are examined, and the indispensable role of the
influential team leader is described. Systems engineering is shown to be a uniquely effective interface between
management, customers, suppliers, specialty engineers and other stakeholders in the systems development
process.
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0406212 Human factors and work sciences (3 Credit hours, Prerequisite 0301203)
Provide students with a fundamental understanding of human factors that must be taken into account in the
design and engineering of systems. The primary focus is the derivation of human engineering design criteria
from sensory, motor, and cognitive sources to include principles of displays, controls and ergonomics, manual
control, the nature of human error, basic experimental design, and human-computer interaction in supervisory
control settings.
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0406230 Operations Research 1 (3 Credit hours, Prerequisite 0401109)
Introduction to basic methods of operations research, modeling methods, linear programming, simplex method,
sensitivity analysis, duality theory, transportation and assignment models, and integer programming.
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0406231 Production Planning and Inventory Manufacturing (3 Credit hours, Prerequisite 0406211+
0406230)
Classification of production systems, discussion of demand characteristics, forecasting. Applications of
mathematical modeling for production planning and master production scheduling. Review of basic inventory
models. Introduction to just-in-time/lean manufacturing, materials requirements planning, capacity planning
and scheduling.
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0406240 Electrical circuit and Electronics (3 Credit Hours, Prerequisite 0302102)
DC circuits: basic circuit law (Ohm's law, Kirchhoff's circuit laws KCL, Kirchhoff voltage law KVL). Circuit
analysis methods (Nodal, Mesh). Circuit theorem (Superposition, Thevenin and Norton). Equivalent
resistance, source transformation. Energy storage elements. Inductors and capacitors. First order RC, RL
transient Circuits. AC circuit analysis (phasor concept). AC Power calculation. Three phase circuits.
Electronics: Electrical material classifications, semiconductor material, silicon diode and its applications,
Zener diode, Bipolar junction transistor (npn and pnp types). Field effect transistors (n-channel, p-channel).
Transistor applications.
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0401109 Probabilities, Statistics and Random Processes (3 Credit hours, Prerequisite 0301102)

Set Theory. Fundamentals of probability theory. Single and multiple discrete and continuous random variables.
Probability density function. Gaussian and other distributions. Quintiles, mean and variance. Functions of
random variables. Joint and conditional probabilities. Moments and statistical averages; covariance,
correlation, independence. Central limit theorem. Parameter Estimation. Design of Experiment. Test of
Hypothesis for single and two samples. Random Processes; white noise, Gaussian, Markov, and Poisson
processes. Stationary and periodicity. Correlation function. Power spectrum density. Fundamentals of
statistical data analysis and inferences; Estimation and decision theory, Estimation algorithms and regression.
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0402307 Numerical Analysis (3 Credit hours, Prerequisite 0301203)

This course aims to teach students how to use computer programs to solve engineering problems by applying
numerical methods. The course will introduce the importance of errors in calculations and will include several
numerical techniques for the following topic: roots finding, solution of linear algebraic equation, interpolation,
integration and differentiation, Eigenvalues and Eigenvectors, curve fitting, solution of ordinary differential
equations, introduction to the solution of partial differential equations. The course also includes a specialized
engineering application project.
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0406310 Facility Planning and Design (3 Credit hours, Prerequisite 0406231)
This course covers the process of designing and laying out a facility with an emphasis on manufacturing
facilities. Consideration will also be given to other facilities, such as warehouses, and service-oriented
facilities, such as hospitals. Issues addressed include selecting the type and quantity of production and handling
equipment; alternatives for material flow; qualitative and quantitative methods for developing the facility
layout; determining the appropriate size for the departments and the facility; and utilizing software as
appropriate for determining the facility design.
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0406320 Engineering Materials Science (3 Credit Hours, Prerequisite 0402227)
The course aims to introduce the student to engineering materials and their mechanical properties. This
includes the following topics: chemistry, metallurgy; the crystalline structure of metals, mechanical properties
of engineering materials (tensile, fatigue, creep ... etc.) and its applications; electrical properties; the formation
of alloys, heat treatment, composite materials, corrosion and oxidation phenomena; construction of alloys,
Phase diagrams, Iron-Iron carbide equilibrium diagrams, heat treatment of steel.
(Bomutigh 3 gall ale 8815 i Gibu llaia Badina Baal g dolu) Apaigh) 3 sall 1ida 0406324
Al gl s il Aol o sall (5 pemall s sall Ganil) g ypmatl ; Epunsigh ol pall e Lgladiy 1 Glsally Alatiall o il
Y e LAY g sadlall sl Ay ) all dalleall 45 KU 5 ) shaY) Jalada g
0406324 Engineering Materials Lab (1 Credit Hour, Prerequisite 0406320 or simultaneously)
Experiments related to the material covered in Engineering Materials Science: Macroscopic and Microscopic
Preparation & Examination of Metallic Materials, Grain size calculation, Phase Diagram, Carburizing, Heat-
treatment, Hardness test, and Nondestructive testing.
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0406330 Design_and Analysis of Manufacturing Systems (3 Credit hours, Prerequisite 0406211 +
0406230)
Applications of industrial and systems engineering techniques, principles, practices, and methodologies as they
relate to the operation, analysis, management, planning, and design of manufacturing systems. A
manufacturing system design project is required as part of the course.
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0406333 Systems Modeling and Simulation (3 Credit hours, Prerequisite 0406231 + 0401109)
Modelling is one of the critical ways humanity developed to tackle problems in real life without touching the
existing systems due to the potential problems that can arise or expensiveness and complicatedness of
implementation without modeling and testing. This course intends to introduce students discrete event
simulation (DES) modeling to understand, model and improve the way of manufacturing and/or service
systems operate/work. Therefore, the main emphasis will be given on problem formulation, model building,
input and output data analysis, model validation, experimentation, and evaluation of alternative
designs/processes in complex systems/operations, process analysis, simulation optimization and cost/benefit
analysis. Case studies of successful implementations will be reviewed and implemented together with step-by-
step guidelines by using state-of-the-art simulation software.
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0406360 Industrial Control (3 Credit Hours, Prerequisites 0406340 + 0406240)
This course study the control of engineering systems, includes the application of automatic control in
production and industry with the topics of Laplace review, mathematical modeling of various systems, open-
loop and closed loop control systems, PLCs controllers and their design, time response analysis including
transient and steady responses, stability analysis, root locus design and frequency analyses of control systems.
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0406363 Industrial Control Lab (1 Credit Hour, Prerequisite 0406340 or simultaneously)
The course aims to involve the students with the various aspects of industrial control. The students will perform
various experiments, on mechanical, chemical, and electrical control systems, Control experiments for fluid
level, thermal system, using different controllers (P, PI, PD, PID), PLC’s Controllers. Using Matlab and
Simulink for control problems.
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0406344 Measurements Systems and Instruments (3 Credit Hours, Prerequisites 0406360 + 0406240)
The course aims to introduce the student to the basic principle of measurement science. This includes the
following topics: definition of measuring, types of measuring devices, linear displacement, velocity, and
acceleration measurements, angular displacement, velocity, and acceleration measurements, force, torque,
pressure, temperature, flow, strain and liquid-level measurements, the concept of accuracy, calibration and
standardization, measurement of electrical quantities such as, voltage, current, energy, amplitude, power,
frequency, resistance, inductance, using slip gauges and using the mechanical, electrical, optical, and
pneumatic comparators.
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0406347 Measurements Systems and Instruments Lab (1 Credit Hour, Prerequisite 0406344 or
simultaneously)
This lab aims to cover the practical experiments related to the topics introduced in the measurements systems
and instruments course (0406344).
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0406350 Quality control (3 Credit hours, Prerequisite 0401109)

Concepts and methods of quality, engineering specifications and tolerances, statistical process control (SPC)

for variables and attribute data, acceptance sampling, process capability indices, and cost and management

aspects of quality.
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0406361 Mechanical design (3 Credit Hours, Prerequisite 0402227)
In this course, the students will learn about the following topics in mechanical design: Failures Resulting from
Static Loading (static strength, stress concentration, failure theories for ductile and brittle materials).
Mechanical Springs [Stresses in Helical Springs, The Curvature Effect, Deflection of Helical Springs,
Compression Springs, Stability, Spring Materials, Helical Compression Spring Design for Static Service,
Critical Frequency of Helical Springs, Fatigue Loading of Helical Compression Springs). Screw, Fasteners,
and the Design of Nonpermanent Joints [threads standards, mechanics of power screws, threads fasteners,
joints—fasteners stiffness, joints—member stiffness, bolt strength, tension joints, relating bolt torque to bolt
tension, fatigue loading of tension joints, shear joints). Welding, Bonding, and Design of Nonpermanent Joints
[welding symbols, butt and fillet welds, stresses in welded joints in tension, stresses in welded joints in
bending, strength of welded joints, static loading, fatigue loading). Flexible Mechanical Elements Outline:
Belts, Flat- and Round-Belt Drives, V Belts, Timing Belts, Roller Chain, Wire Rope, Flexible Shafts. Clutches,
Brakes, Couplings, and Flywheels: Static Analysis of Clutches and Brakes, Internal Expanding Rim Clutches




and Brakes, External Contracting Rim Clutches and Brakes, Band-Type Clutches and Brakes, Frictional-
Contact Axial Clutches, Disk Brakes, Cone Brakes, Energy Considerations.
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0406340 Fluid and Thermal Sciences (3 Credit Hours, Prerequisite 0402203)
This course aims to introduce the student to the basic principles of fluid mechanics, thermodynamics and heat
transfer, as this course includes the following content: fluid mechanics, fluid statics, fluid dynamics—the
Bernoulli equation, fluid kinematics, laws of mass and energy conservation, laws of thermodynamics, heat
transfer and heat exchangers.
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0406420 Manufacturing Processes (3 Credit Hours, Prerequisite 0406320)
This course offers a detailed understanding of Mechanical Behavior of Materials and Manufacturing
Properties; Yield criteria; Metal-Casting Processes; Forming and Shaping Processes (rolling, forging,
extrusion, drawing, sheet-metal forming and machining); relate the design requirements of a part to the possible
manufacturing processes. Fundamentals of material removal processes, cutting tools, cutting fluids, mechanics
of chip formation and types of chips; Machining Processes and Machine Tools such as turning, boring, drilling,
milling, broaching, planing, or shaping; Joining Processes and Equipment.

(el cibles ;G ulliia Badina cilelu 3) Lulill) ,8 asiall) cliles 0406421
oAl Jedil) lilae 5 45 eall (358 e gall Gllee 5 4iLa Sl Gllead) Jio il je il Glalery Ul oy y25 ) GBlasall 138 Congy
L e 5 elal) iy adadll 5 ) lll aeail) Gllee 5 Sl Sl

0406421 Non-Traditional Manufacturing Processes (3 Credit Hours, Prerequisite 0406420)
This Course aims to introduce student to Non-Traditional Manufacturing Processes such as Chemical
Processes, Ultrasonic Processes, Electric Discharge Processes EDM, Laser processing, Water-Jet cutting, etc.
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0406422 Manufacturing Processes Lab (1 Credit Hour, Prerequisite 0406420 or Simultaneously)

Laboratory experiments in the practice and analysis of metal forming, machining, welding and casting.
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0406440 Automation and Robotics (3 Credit Hours, Prerequisite 0406360)
This course covers the subjects required to integrate sensors and actuators with programmable logic controllers
(PLCs) to automate industrial processes; introduction to the field of Robotics and stimulate their interests in
science and engineering through the participation of the entire engineering design process; fundamentals of
designing, building, and programming robots. Student will be required to gradually complete the design and
construction of a robot using the Robotic System Kit.
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0406450 Reliability and Maintenance Management (3 Credit hours, Prerequisite 0406350)
Introduces students to fundamental reliability theory and applications. Reliability models, system reliability,
reliability testing, reliability data analysis, maintenance types, maintenance planning and management, and
basics of maintainability, availability, and safety of products and systems are covered.
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0406452 Total Quality Management (3 Credit hours, Prerequisite 0406350)

This course examines the primary methods used to control quality in organizations and examines the tools with
which quality can be improved. The topics included are historical development of quality management, quality
improvement tools, and strategies for implementing quality improvements such as ISO standards and Lean
manufacturing.
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0406541 Computer Aided Design/ Computer Aided Manufacturing (3 Credit Hours, Prerequisites
0406420 and 0403209)
This course illustrates effective ways to use CAD in the design process. The various outputs of CAD like

drawing generation, automation, and dimensional analysis can be used in effective ways to achieve the
designer’s goal. This course gives knowledge on the Numerical Control (NC) and Computer Numerical
Control Machines (CNC) and the Principles of CNC and Coordinate Systems, Motion Control, working and
operation of CNC. Students are advised to use advanced software to practice.
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0406543 Artificial Intelligence (3 Credit Hours, Prerequisite 0406440)

This course presents the principles of artificial intelligence (Al) through an exploration of its history,
capabilities, technologies, framework, and its future. Student will be exposed to various issues and concerns
surrounding Al such as ethics, bias and jobs. Student will also demonstrate Al in action with a mini project.
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0406550 Product Development (3 Credit Hours, Prerequisite 0406541 + 0406361)

Product Development is a project-based course that covers modern tools and methods for product design and
development. The cornerstone is a project in which teams of students conceive, design and prototype a physical
product. Class sessions are conducted in workshop mode and employ cases and hands-on exercises to reinforce
the key ideas. Topics include identifying customer needs, concept generation, product architecture, industrial
design, and design-for-manufacturing.
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0406570 Logistics and Supply Chain Management (3 Credit hours, Prerequisite 0406310)
This course explores the key issues associated with the design and management of supply chains. Supply
chains are the cornerstone of todays global economy and are concerned with the efficient integration of
suppliers, factories, warehouses and stores so that products are distributed to customers in the right quantity
and at the right time.
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0406311 Human Resource Management (3 Credit hours)
This course is intended to expand the student knowledge in the basics of human resource development and
management, skill needs assessment, and hiring, training and retaining employees. Building and sustaining
human services and benefits systems, performance evaluation, and employee involvement and empowerment
are covered.
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0406335 Operations research 2 (3 Credit hours, Prerequisite 0406230)

The focus of this course is on complementary concepts and methods of Integer Linear Programming (ILP),
Nonlinear Programming, Goal Programming (GP), Probabilistic Models (PM), Decision and Risk Analysis
(DA), Queuing Systems (QS), and Simulation Modeling (SM).
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0406430 Project Management (3 Credit hours, Prerequisite 0406310)
Development and utilization of network techniques, such as program evaluation and review technique (PERT)
and critical path method (CPM), to schedule activities, develop financial budgets, allocate resources, and
control progress and costs of practical projects. Students introduced to use of available computer programs
that generate project schedules.
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0406441 Introduction in Data Analysis and Machine Learning (3 Credit Hours, Prerequisite 0406360)
This course aims to introduce the student to data science and machine learning, which is a concept based on
machine learning, data analysis, and standardization of statistics and the means associated with them in order
to understand and analyze an actual phenomenon using data and based on machine learning and artificial
intelligence techniques.
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0406470 Industrial Marketing (3 Credit hours, Prerequisite 0406231)
Provides a broad understanding of marketing activities, decisions, and terms with an emphasis on the practices
and problems of marketing managers and the analysis of the marketing environment.
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0406510 Public safety and occupational health systems (3 Credit hours, Prerequisite 0406212)

In this course, hazards in workplace, analytical tools of hazards and accidents, probabilistic concepts, safety
and health systems, national regulations and requirements, hazard control, safety and health management are
introduced.
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0406522 Nanotechnology (3 Credit Hours, Prerequisite 0406421)
This course aims to present a number of topics in nanotechnology and science, with emphasis on the role of
size on mechanical, optical, thermal and electrical properties of materials. The course also introduces various
modern techniques developed to produce Nanostructures and Nano devices, and characterize them.
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0406542 Internet of Things (3 Credit Hours, Prerequisite 0406440)
In this course students will be introduced to the interconnection and integration of the physical world and the
cyber space. They are also able to design and develop 10T Devices.
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0406571 Cost Estimation and Analysis (3 Credit hours, Prerequisite 0406310 + 0403302)
This course covers product cost estimating, product value engineering, and manufacturing performance
evaluation in state-of-the-art manufacturing systems. Examines the application of industrial engineering
techniques, work measurement, cost accounting, and computers to manufacturing cost measurement and
process design are introduced.
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0406572 Industrial Sustainability (3 Credit hours, Prerequisite 0406310)
This course includes introduction to sustainability, sustainable manufacturing: modeling and optimization
challenges at the product, process and system levels, and the main poles of sustainability (economy, society
and environment).
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0406431 Production Line Analysis (3 Credit hours, Prerequisite 0406330)

Analytical principles of production systems analysis and control; emphasis placed on stochastic and
deterministic analysis; role of variability and impact on cycle time; push versus pull production systems;
production planning and scheduling; materials handling equipment; value stream mapping.
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0406511 Risk Management (3 Credit Hours, Prerequisite 0406452)
This course aims to introduce the student to risk management and how the process of identifying, evaluating
and controlling threats to the organization's capital and profits; identifying the main causes of risks, including
financial uncertainty, legal responsibilities, accidents, natural disasters and strategic management errors; the




ability to analyze and treat security risks and how to take action; how to deal with techniques for managing
security risks.
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0405112 Programming for Engineers (3 Credit hours, Prerequisite 0304099)

This course is designed to teach students the basics of the C++ programming language, which includes data
types, variable declarations, control operators (selection and iteration), user-defined functions, strings, arrays,
and records. Topics covered include the basics of algorithms, problem-solving steps, and programming
concepts with examples and applications using C++. The course prepares students for more advanced
programming courses such as object-oriented programming and data structures using the C++ programming
language.
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