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Master of Science Degree in Industrial Engineering 

 
Course Descriptions 

 
ENGR 501 Principles of Indigenous Engineering – 3 credits 
This course is focused on introducing students to the principles of indigenous and non-indigenous industrial 
engineering, while examining the history and foundation of engineering. Students will explore the 
industrial, manufacturing and system engineering profession; particularly the differences in sub-fields; 
career opportunities, including working in national laboratories; and become aware of the tools and 
resources used in industry. 
 
ENGR 503 Engineering Seminar – 3 credits 
This course is focused on presentations and discussions by faculty, guest speakers, and graduate students 
on current topics in industrial, manufacturing, and system engineering as it relates to global, national, and 
local indigenous community issues. The oral presentation of engineering concepts is a fundamental 
communication tool that students will employ throughout their professional careers. In this course, students 
will learn about Navajo Engineers’ lived experiences and current trends in electrical engineering. They will 
participate in five activities that will hone their research and presentation skills: observation, question 
development and asking, critique of presentations, short research paper, and subsequent presentation. 
Exploration of industrial, manufacturing and system engineering careers, research topics, and fellowships 
through presentations by faculty members, graduate students, and invited speakers from government labs 
and industry. 
 
IE 513: Data analysis– 3 credits 
This course covers the core concepts, theory, algorithms, and applications of data analysis. Students will 
learn different feature selection, classification, regression, clustering, data simulation & modeling 
techniques. Students will be expected to write codes in standard programming languages (e.g., MATLAB, 
Python and R). Prerequisites: Graduate level student 
 
IE 515: Advanced Operations Research– 3 credits 
This course will cover advanced topics in different linear optimization models include simplex, revised 
simplex, dual, and primal-dual algorithms, sensitivity, duality theory, decomposition, linear 
complementarity problem, assignment and transportation problems, and Karmarkar’s algorithm. 
Application domains are transportation, networks, logistics, manufacturing, service systems scheduling, 
and supply-chain management. Prerequisite: IE 453 
 
IE 517: Engineering Optimization– 3 credits 
This course will cover optimization methods for solving engineering problems. The topics will cover are 
local and global optimum, linear and no-linear optimization, constrained and unconstrainted optimization, 
KKT condition, multiobjective optimization, and nature inspired heuristics algorithms. Prerequisite: IE 515 
 
IE 533: Reliability Engineering– 3 credits 
Study and application of probability and statistics for reliability analysis of products, processes, and 
services: life distributions, reliability functions, reliability estimation, redundancy, maintainability, 
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parametric reliability models, nonparametric models, accelerate life testing, reliability improvement. 
Prerequisite: ENGR 236 
 
IE 535: Advanced Statistics– 3 credits 
This course covers analysis of variance (ANOVA), multivariate ANOVA (MANOVA), hypothesis testing, 
curve fitting, regression, response surface methods, design of experiments, Principal component analysis 
(PCA), Linear discriminant analysis (LDA), Taguchi method in engineering design. Prerequisite: IE 363 
 
IE 537 Advanced Quality Control– 3 credits 
The topics of quality assurance and control course includes total quality management, quality by design, 
process improvement & six-sigma, quality strategies, benchmarking, control charts, acceptance sampling, 
engineering process control, and quality audits. Software requirements: R and Minitab. Prerequisite: IE 413 
 
IE 523 Additive Manufacturing– 3 credits 
The course will cover topics related to polymer, ceramic, metal, and composite based additive 
manufacturing (AM) includes evolution of AM; design for AM; AM technologies, devices, capabilities, 
and materials; AM process parameter analysis; tool path generation algorithms; medical, aerospace and 
automobile applications of AM processes.  
 
IE 525 Advanced Manufacturing Processes– 3 credits 
The students will learn the importance of advanced manufacturing and its huge role in global product 
development and innovation, and its processes capabilities, materials, and applications. You will learn 
various related software tools, processes, and techniques, such as 3D scanning, injection molding and 
casting. Explore a broad range of additive manufacturing applications, including biomedical, aerospace, 
and consumer products. Latest trends and opportunities in additive manufacturing processes: IE 343 
 
IE 527 Advanced Manufacturing Systems– 3 credits 
This course will introduce students to overall pictures of modern manufacturing systems, and teamwork, 
design, planning and management to achieve more efficient production. Topics in lean manufacturing 
systems, nanotechnology, composites manufacturing systems, and cyber manufacturing systems also be 
covered.  
 
IE 543 Systems Engineering Management– 3 credits 
Techniques and tools for systems engineering management. Topics include complex system planning and 
development, technical management, organizational environments, technical team structures, time and cost 
estimates, cost control, resource allocation and project management.  
  
IE 545 Advanced Production and Inventory Control– 3 credits 
Study of theories and applications of production planning and inventory control systems including demand 
forecasting, master scheduling, materials requirements planning, job scheduling, assembly line balancing, 
aggregate planning, Inventory control with known/unknown demand and JIT. Prerequisite: IE 473 
 
IE 547 Manufacturing Facilities Planning and Design– 3 credits 
Theory and application of plant location selection methods, process integration, material handling 
operations, facility layout, warehouse operations, computerized plant layout methodologies for modern 
manufacturing facilities. 
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Non-major courses 
 
ENGR 502 Community-Based Research Methodologies – 3 credits 
This course is focused on community-based research methodologies for industrial, manufacturing and 
system engineers who are interested in conducting research projects that are developed in collaboration 
with indigenous communities and organizations. Throughout the world, indigenous communities in the past 
have been subjected to extractive research practices over which they have had little or no control, and in 
some places, those practices continue today. Students will learn community-based research methods and 
approaches aligned with communities' needs and aspirations to improve their life through innovative and 
partnered ways. In addition, students will also learn about typical research methods for engineers and be 
able to conduct a needs assessment project related to an industrial, manufacturing and system engineering 
need within a community. 
 
ENGR 504 Integrated Research Fellowship – 3 credits 
This integrated research fellowship is designed to provide students with a training opportunity at approved 
locations in industry, government, communities. All fellowships must include a research component as well 
as training and supervision. This valuable work experience provides with an opportunity to develop 
engineering skills in an off campus setting to include indigenous communities. Specifically, this experience 
is designed to prepare students for engineering employment after completing their graduate studies. 
Arrangements for the preapproval of the fellowship course is necessary. At the conclusion of the fellowship, 
students must provide a final report, and location supervisors will be required to send reports to university 
instructors. 
 
ENGR 505 Community-Based Research Fellowship – 3 credits 
This community-based research fellowship is designed to provide students with an opportunity to conduct 
research in indigenous communities. All projects must be focused on conducting a semester-long research 
project or expanding a project from the needs assessment that was conducted in ENGR 502. This valuable 
experience will provide students with professional training in engineering skills and research experience in 
an off-campus community setting. This experience is designed to prepare students for engineering 
employment after completing their graduate studies. Arrangements for the preapproval of the research are 
necessary. Students are required to seek support from other students and community engineers, experts, and 
key community stakeholders during their projects. 
 
 
 


