BIOMEDICAL ENGINEERING PROGRAM (BME)
PROGRAM MATRIX
Graduate Attributes

Program Alms B1. Apply knowledge of life sciences, advanced mathematics, physical sciences, life sciences and engineering to biological and medical systems.
1- Apply knowledge of mathematics, science, and engineering concepts to solve fundamental engineering problems, and to design a sys. components, g, Design, conduct and document laboratory experiments involving biological or medical digital systems.
and process to meet the req needs within realistic constraints and interpret its data. B3. Design digital systems, devices and processes for use in medicine, health care or biological applications.

2- Communicate and work effectively within multi-disciplinary teams and show contextual understanding as well as professional and ethical s e e N L . . N .
A I . . . N . B4. Work within multidisciplinary teams consisting of engineers, clinicians, medical researchers, biologists, emb. sys & non-technical personnel.
responsibilities considering the impacts of engineering solutions on society.

Program vision 3- Encourage the in-self and life-long learning to acquire the required knowledge, skills, techniques, and the appropriate engineering tools, and apply B, Ident.lfy, formula.te, andisolve .prob\ems at_tb?_lnt?ﬁaFe off engmeerlnvgvand biology: Program mission
them to the most recent and contemporary engineering issues and make the decisions related to managing projects. B6. Consider professional and ethical responsibilities in biology and medicine.

o

To reach the innovation 4- Apply basic knowledge of science to conduct experiments that help in the design of digital biomedical systems and solving problems at the interface of B7- Evaluate the economics, technical aspects, and societal impact of biomedical research, process development or product development. _ Preperisn eeetm e aelie
honor and Ieadership LocaIIy engineering and biology. B8. Use modern techniques, skills and tools necessary for bioengineering practice and for disseminating the results of their work. pioneers qualified in Biomedical Engineering. In
and Regionally in the field of 5- Use modern techniques and skills to design biomedical systems in a teamwork manner considering professional and ethical ibilities in biology B9. Obtain, an_a\vze and interpret data from living systems, addressing the problems associated with the interaction between living and non-living materials and systems using order to be capable of computation Locally and

N N . ) and evaluate the economics, technical aspects, and societal impact of these biomedical systems. modern techniques. Regionally in the fields of practical applications and
medical engineering and its 6- Acquire modern technical awareness and use the accumulated knowledge to implement all the phases of the development life cycle of medical B10. Recognize intellectual property and patents, marketing, the regulatory environment and quality control issues for products and processes used in medicine & health care. scientific research to be a role model in the
applications systems that are associated with the interaction between living and non-living materials and identify patents, marketing, the regulatory environment,  B11. Have modern technical awareness in appropriate specialist applications of technology in the Bi ical Engineering field. S e —

and quality control issues of these systems B12. Use accumulated knowledge to provide advice on the selection, use of, supervising performance testing of, and maintenance of medical equipment in clinic and hospital environments
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Course Code Course Name

evel 000 - Semester 1
1 MTH001 X X X X X X X X MTH001
Physics-1 MTHO11 X X X X X X X X X X X X MTHOIT Physics-1
Mechanics-1 MTH002 X X X X X X X X MTHO002 Mechanics-1
Workshop Technology PDE042 X[ x X X X X X X X X X PDE042 Workshop Technology
Chemistry MTH021 X X X X X X X X MTH021 Chemistry
Drawing and Projection® PDEO4T X X X X X X X X PDE0AL ineering Drawing and Projection®
Level 000 - Semester 2
‘o Computer Systems CSE051 X X X X X X XX X CSE051 ion to Computer Systems
2 MTH003 X X X X X X X X MTH003 2
echanics 2 MTHO04 X X X[ x X X X X MTHO04 echanics 2
hysics- MTHO012 X X X X X X X X X X X MTHO012 hysics-
nglish- UNRO31 X X x| x X X X[ x X UNRO31 nglish-
nglish- UNR032 X X X | x [ x X X X | X X UNR032 nglish-
Tevel 100 - Semester 1
Organic-chemistry. MTH121 X X X X X X X X MTH121 Organic-chemistry
Electric Power FCR 141 X X X X X X X X X X FCR 141 Electric Power
Data structures and Algorithms CSE152 X[ x X X X X X X X X X X[ x X CSE152 Data structures and Algorithms
Fluid Mechanics MPE171 X X X X X X X X X X MPE171 Fluid Mechanics
Electric circuits ECE161 X[ x X X X X X X X ECE161 Electric circuits
Digital logic design CSE151 X X X X X | X X X X X CSE151 Digital logic design
Tevel 100 - Semester 2
Theory of probability & Statistics MTH103 X X X X | X X X X[ X X X | X MTH103 Theory of probability & Statistics.
Technical writing UNR131 X[ x X x| x X X X X[ x X X UNR131 Technical wri
4 MTH102 X X X X X X MTH102 4
MPE172 X X X X x| x X X MPEL72 i
3 MTH101 X X X X X X MTH101 3
Strength of materials PDEI81 X X X X X X X[ x X X PDE181 Strength of materials
Level 200 - Semester 1
Numerical Analysis MTH201 X X X X X[ x X X X X X X X X MTH201 Numerical Analysis
Electronics 1 ECE261 X X X X X X X X ECE261 Electronics 1
Stress Analysis PDE281 X X X[ x X[ x X X X[ x| x X[ x| x X X[ x X PDE281 Stress Analysis
Heat and Mass Transfer MPE271 X X X X X X X X MPE271 Heat and Mass Transfer
to Human Anatomy BME292 X X X X X X BME292 ion to Human Anatomy
Laws in Accounting, and Work UNR232 X X X X X X X X X X X X X X X UNR232 Laws in Accounting, and Work
Tevel 200 - Semester 2
Skill UNR231 X X X X X X X X X X X UNR231 kil
ic Fig ECE262 X X X X[ x X[ X[ x| x X[ x X X X X ECE262 ic Fig
'd Molecular Biology BME291 X X X X X X X X X BME291 and Molecular Biology
ECE251 X X X X X X[ x X[ x X X X X X X X ECE251
Automatic Control Systems ECE252 X X X X X X X X X X ECE252 Automatic Control Systems
Electronics 2 ECE264 X X X X X[ x X X X X X X X ECE264 Electronics 2
Level 300 - Semester 1
Training 1 on BME 390 X X X[ x X X X X X 390 Training 1 on BME
Analog and Digital Signal Processing. CSE363 X | X X X | X X | X [ x X | X X | X CSE363 Analog and Digital Signal Processing.
Sensors and Actuators CSE352 X X X X X X X X[ x X CSE352 Sensors and Actuators
Microbiology and Immunity. BME392 X | X X X X BME392 Microbiology and Immunity
3D Modeling and Simulation of MPE371 x| x X X X X X X x| x X MPE371 3D Modeling and Simulation of
Biomedical ECE396 X X X X X X X X X X X ECE396 Biomedical
Level 300+A89 - Semester 2
hysiology BME394. X[ X[ x X X X BME394. hysiology
Elective Elective
Project 1 on BME 391 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 391 Project 1 on BME
Properties of Matter in Biomedical Applicati PDE393 X[ x X[ x X X[ x X X X[ x X PDE393 Properties of Matter in Biomedical
Image Processing CSE395 X X X X X X X X X X X X X X X X X X X (CSE395 Image Processing
UNR331 x| x X X X X X X[ x X X UNR331 Marketing
Level 400 - Semester 1
Medical Imaging ECEA91 X x X X[ x X X[ x X x X X ECE491 Medical Imaging
to Civil FCR441 X X X X X X X FCR441 to Civil
Database Systems CSEas1 X X x| x X X X X X X X X X CSE451 Database Systems
Training 2 on BME 493 X X X X X X X X X X X 493 Training 2 on BME
Elective CsEag1 CsEagL Elective
Project 2 on BME 491 X[ x [ x [ x[ x][ x X X X X | X X[ X[ x X X[ x [ x][ x X[ X[ x[x X | X X[ X[ x [ x| x[x X X[ X[ X[ X[ X[ x| x[x 491 Project 2 on BME
Tevel 400 - Semester 2
Medical and Procedures MPE492 X X X X X X X MPE492 Medical and Procedures
Elective ECEA91 ECE491 Elective
Elective CSE494 CSE494 Elective
Project Management UNR431 X X X[ x| x X X X X X[ x X[ x X X[ X[ x| x X X X X X UNR431 Project Management
Project 3 on BME 492 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 492 Project 3 on BME
Bioinformatics Cseass X X X X X X X X Cseasa Bioinformatics
Biological mechanics for tissues, cells and molecules BME393 X X X X X X X X X X X X BME393 Biological mechanics for tissues, cells and molecules
Statistical thermodynamics and Bio-molecular systems MPE373 X X X X X X MPE373 Statistical thermodynamics and Bio-molecular systems
Bio-transport in biological systems MPE372 X X X X X X MPE372 Bio-transport in biological systems
Computer Graphics CSE396 X X X X X X X X CSE396 Computer Graphics
Computer vision Cskast X X[ x X X X X[ x Cseast Computer vision
ital Control Systems (CSE494 X X X X X X CSE494 al Control Systems
Introduction of mi hnol and MPE471 X X X X X X MPE471 Introduction of micro-technology and
Optoelectronics ECE491 X X X X X X ECE491 Optoelectronics
Pattern recognition and natural language processors CSE397 X X X X X CSE397 Pattern recognition and natural language processors
Toxicology and public health BME491 X X X X X X X BME491 Toxicology and public health
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Aims Knowledge and Understanding Skills Intellectual Skills Professional and Practical Skills General and Transferable Skills
Knowledge and Understanding. Intellectual Skills Professional and Practical Skills General and Transferable Skills
be able
/8 | the graduates of the Biomedical engineering programs should be able to the knowledge and ing of: [of ) ) he gadutes o T aen ]
"4 |A1.1dentifiy the concepts and theories of mathematics and sciences, concerning the biomedical systems. R metheds for B  vowedge of mathematics,sence,informatin technclogy, desgn usiness — |o o i broaearn chouid be able to:
" | A2.Define the basics of information and communication technology (ICT). 52. Analyze appropri i 2 2. Merge the engineering knowiede, feedbackina o [p1c ively within
A3.List the characteristics of engineering materials related to the biomedical engineering. 53 design problems ; it e —
[A4.Recognize the principles of design including elements design, process and/or a system related to biomedical systems, ~ [84: Combine, exch: Hesizg C3. Create and/or re-design a process, comp system, and carry d : o o
5 3 5 3 ) sources. ca. \d aesthetics in design D2. Work in stressful environment and
AS.state the of solving biomedical problems, data collection and interpretation. B5.A AT e = s vechmases messoring mesruments, workshops and aboratory|within constra
\ppl 3 3 ints.
A6 Relate the quality assurance systems, codes of practice and standards, health and safety and issues to [86. ivestig biomedical systems, equipment G T O T T B KD s ‘ )
the biomedical systems. 57. Solve the biomedical engineering problems, often on the bass of imited i Cs. Employ e ofanaytcl tols, techiaues, auipmen, and software packages pertaining | 3+ COMMunicate effectively.
A7.Investigate business and management principles relevant to biomedical engineering. ot rtonts : - s h . . Dd4. Demonstrate efficient IT
A8 Match the current engineering technologies to biomedical systems. = i o it Safty, Uy, |ca U s st o workand cbvene he approprate st o manage
A9.List the topics related to humanitarian interests and moral issues. reliability, and environmental impact. biomedical systems, DS. Lead and motivate individuals.
[A10.5elect a suitable technical language and report writing method. 510 al, d d risk management in the design [ co. ¢ sl DB. Effectively manage tasks, time, and
|A11.Memorize the professional ethics and impacts of engineering solutions on society and environment. :’1 l;mc'm‘tﬂ‘ system. of namerical models and 3? Apply quah(vassuvancepv;z:edures and follow codes and standards in biomedical sv;rems resources.
. : i hei limitations for o i
[ e T S B L systems. C12. Prepare, write and present technical reports in professional manner. " D7. Search for information and engage
A13. Select the materials for biomedical and devices e " e bt et
[A14. Define the design methods and tools for biomedical instrumentations and rehabilitation devices to biomedical engineering probems ‘ e e e s e esen. (e el R
e e ey techniques for modeling and analyzing medical engineering problems. engineering.
[A15. Identify the techniques for making measurements and interpret data from living systems. 513 Use diff  ICT methods in analyzing and solving simple biomedical C1s, Use, e
A16. Outline the role of a biomedical engineer in hospitals and healthcare facilities. C15. Apply knowledge of sciences and ICT to design and to solve biomedical engineering problems D8. Acquire entrepreneurial skills.
[A17. State management, finance, liability and quality control as related to biomedical engineering field s eI L " bases on analyticalthinking and analyze th | tainginto consideration economic constraints D9. Refer to relevant literatures.
(A18. Describe the techniques of writing reports for the health care professional and the public e [ o =i e
. Apply processing ” problems and [ engineering knowledge and understanding
[A19. Memorize ethical and legal principles of professional practice in the area of biomedical and healthcare ool is technia
516.Use the main principls of engincering science in developing crative solutions to practica lnical
engineering problems and evaluate it performance.
B17.Distinguish f biomedical e d perform to
| &= o these systems.
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