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Preparatory Class 
Course Contents
Course Contents
Year One

1st Term
MAT101-Calculus–I                                                                                                4 (3+2+0) ECTS: 6
Foundations, coordinates and vectors, functions, limits, continuity, derivative, tangent lines, the mean value theorem, graphing, extreme values, optimization problems, linearization and differentials, integration, Riemann sums and definite integrals, the fundamental theorem of calculus, natural logarithm, exponential functions, inverse trigonometric functions, L'Hospital's rule, methods of integration, applications of integrals.
PHYS101-Physics-I    







                 4 (3+0+2) ECTS:6
Measurement and vectors, kinematics, Newton's laws, circular motion, gravitation, work and energy, conservation of energy, momentum, statics, rotational Motion, simple harmonic motion, wave motion, heat, the first law of thermodynamics, kinetic theory of gases, the second law of thermodynamics, entropy ( Related experiments ).
CHEM101-General Chemistry-I





                  4 (3+0+2) ECTS:6
Chemical foundations, atoms, molecules and ions, modern atomic theory, chemical compounds and their nomenclature, stoichiometry of chemical reactions, chemical calculations, reactions in solutions, precipitation, acid-base neutralization and oxidation-reduction (redox) reactions, gases, thermochemistry, periodic table and its properties, properties of solutions, chemical reaction kinetics and principles of chemical equilibrium. Laboratory experiments accompany the lectures.
ENG101-English-I                                                                                                       3 (3+0+0) ECTS: 3
Reading texts and exercises. Listening exercises. Translation exercises. Writing essay. Speaking exercises, conversations. 

ATA101-Principles of Atatürk and History of Turkish Revolution I                                 
    2 (2+0+0) ECTS: 3
In this course the meaning and the importance of the Turkish Revolution , the conditions which led to the Turkish Revolution , the enviroment and the developments,the National War of Independence under the leadership of Mustafa Kemal Pasha, the founding of the new Turkish State that is totally independent that rests upon national sovereignty, Ataturk as a genious soldier, as a great statesman, as a reformer and as a perfect organiser are presented.
RPSC109–Positive Psychology and Communication Skills                 3 (3+0+0) ECTS: 5                                                                             
The course includes subjects like the general framework of the basic concepts of communication sciences, solutions and recommendations to strengthen communication skills, interpersonal communication, group communication, organizational communication, mass communication, public communication, international communication and intercultural communication.
RCUL101 – University Culture -I






   1 (0+2+0) ECTS: 1 The course consists of reports on seminars and conferences organized by the university.

Year One
2nd Term
MATH102-Calculus -II                                                                                            4 (3+2+0) ECTS: 6
Sequences and series, Taylor and Maclaurin series, lengths of plane curves, polar coordinates and complex numbers, lines, planes and quadric surfaces in space, functions of several variables, limits and continuity, partial derivatives, differentiability, the chain rule, directional derivatives, extreme values, multiple integrals, integrals in polar, cylindrical and spherical coordinates, line integrals and surface integrals.
PHYS102-Physics -II                                                                                                          4 (3+0+2) ECTS: 6
Electric charge and matter, electric field, electric flux and Gauss's law, potential, capacitors, current in materials, DC circuits, magnetic field and magnetic force, Ampere's and Faraday's laws, inductance, electromagnetic waves, geometrical optics, interference, diffraction and polarization, the particle and wave nature of EM radiation ( Related experiments ).
IE101-Introduction to Industrial Engineering                                                                   3 (3+0+0) ECTS: 3
This is a cornerstone course, which introduces basic concepts in industrial engineering, including work systems analysis, variability in systems, demand forecasting, production and inventory concepts, basic linear programming and optimization experiments, simulation experiments, and simple decision tools. Student teams engage in design projects that require the integration of several concepts.
ENG102-English -II                                                                                                
         
    3 (3+0+0) ECTS: 3
Reading texts about profession, grammar exercises, word activities, translation activities, listening and speaking exercises. 

ATA102-Principles of Atatürk and History of Turkish Revolution II                                    2 (2+0+0) ECTS: 3
The struggle of the Turkish Nation to go above the level of the contemporary nations with all its institutions and values, Principles and Revolutions of Ataturk, Ataturk's School of thought, Turkey's national and international politics during Ataturk's leadership, Second World War and Turkey and the transition period to the multi political party era in Turkey.
COME102-Introduction to Algorithms and Programming                                             3 (2+0+2) ECTS: 4
Basic computer literacy: terminology, system components and operation. Fundamentals of computer programming: sequence, decision, repetition, syntax, compilation, debugging and maintenance, procedures, parameters, arrays, searching, sorting, top-down structured design, and style. Recursion, pointers and dynamic memory allocation; strings and string processing; advanced file processing; programmer-defined types; Introduction to Object Oriented Programming; classes and data abstraction: behaviour/state (data) model, member scope and access, constructors/destructors, object assignment.
MATH104-Basic Linear Algebra                                                3 (2+2+0) ECTS: 5
Matrices, row equivalence, invertibility, systems of linear equations, determinants, Cramer's rule, vector spaces, linear dependence and independence, bases, inner product spaces, Gramm-Schmidt orthogonalization process, orthogonal projections, Fourier series, eigenvalues, eigenvectors, exponential matrix, diagonalization and its applications, linear transformations and their matrices. Examples for each subject of this course are performed in Matlab.
RCUL101 – University Culture -II






   1 (0+2+0) ECTS: 1 The course consists of reports on seminars and conferences organized by the university.

Year Two

3rd Term
MATH207- Probability




                                           3 (2+2+0) ECTS: 4

Main subjects in probability theory; sample space, probability, and conditional probability; random variables, marginal, joint and conditional distributions; expectations and conditional expectations; hypergeometric, binomial, geometric distributions and their implications in Industrial Engineering/Operations Research; Poisson, exponential, Erlang, gamma distributions and the Poisson arrival model; moment generating functions and Laplace transforms; law of large numbers, central limit theorem, and the Normal distribution; numerical and computational aspects of random variable generation.
MATH203-Differential Equations                                                                              3 (2+2+0) ECTS: 5
Differential equations and basic concepts. Differential equations as mathematical models. Differential equations of general, special and unique solutions. Existence and uniqueness theorems. Separable, homogeneous, complete and fully convertible into ordinary differential equations. Of linear differential equations, Bernoulli's differential equation and its applications. Change of variables. General solution of n-th order linear differential equations. n-th order homogeneous differential equations with constant coefficients, the general solutions. Non-homogeneous equations with constant coefficients and solution methods. Initial and boundary value problems. Homogeneous and non-homogeneous differential equations with variable coefficients. Power series solutions of differential equations around ordinary points. Laplace and inverse Laplace transforms. Fixed and variable coefficient initial value problems. Systems of differential equations. Conversion of higher-order system of first order differential equations. Solutions of non-homogeneous diff. equations with constant coefficients. Application of Laplace transformation of differential equations systems. Methods for the numerical solution of differential equations.
IE215-Operations Research I                                        4 (3+2+0) ECTS: 6
Methodology of operations research and its relation to problems in manufacturing and service organizations. Formulation and structure of linear programming models. Algorithms for solving Linear Programming problems: The Graphical method and the Simplex algorithm. Duality and sensitivity analysis. Transportation, assignment, and transshipment problems.
IE223- Computer Aided Engineering Graphics                                                                 3 (2+2+0) ECTS: 4                                                                                                                                        
This course is a broad introduction to engineering design using Computer-Aided Design (CAD) tools and freehand sketching fundamentals. Emphasis is placed on a thorough understanding of projection principles and the visualization of exact space conditions relevant to 3D modeling. The concept of 3D problem solving techniques using CAD is stressed.
IE217- Manufacturing Systems Analysis
                                                                     3 (3+0+0) ECTS: 4   
This course is a review of the fundamentals of modern manufacturing processes, computer-aided design/ manufacturing tools, flexible manufacturing systems, and robots. The course addresses relationships between process machinery, process conditions, and material properties. Examples of how components are manufactured within high-tech industries are presented.
TURK101-Turkish Language -I                                                                                              2 (2+0+0) ECTS: 3
Definition of “language”, social role and importance, language-culture relationships, Turkish language and its place and relationships amongst the global languages, the history and development of Turkish language, current position and the hinterland of Turkish language. Phonetics and classification, characteristics of Turkish phonetics and the rules related to phonetics. Spelling rules and applications, punctuations marks and applications, general rules about essay writing, planning of essay writing, words and verbs, adverbs and prepositions with applications. 
IE211-Engineering Economics


                                                        3 (3+0+0) ECTS: 4
This course emphasizes the strong correlation between engineering design and manufacturing of products/systems and the economic issues they involve. The basic concepts of the time value of money and economic equivalence are applied throughout the course. Each assignment progressively incorporates different cash flows, the cost of funds, capital, operational and maintenance costs, salvage value, depreciation, and taxation. Students learn to apply different economic analysis methods – like discounted cash flow analysis, present worth, annual-equivalent worth, rate-of-return, cost/benefit etc. – in evaluating the economic viability of a project, as well as the comparison of mutually exclusive alternatives. The course also introduces concepts of replacement decisions, a few methods of describing project risk, and exposes students to specific issues of economic analysis of the private sector versus the public sector. Applications to a variety of engineering fields’ actual cases are stressed throughout the course.

Year Two

4th Term
RPRE104- Entrepreneurship and Project Culture


                              2 (2+0+0) ECTS: 3    

This course introduces students to the world of entrepreneurship through the development of the entrepreneurial mindset. The focus will be on both starting a new business as well as on the advancement of entrepreneurial thinking within a large corporation. Students will analyze the entrepreneurial process of formulating, planning, and implementing new business ventures and opportunities from domestic and international viewpoints.
MATH204- Statistics                                                              


        
   3 (3+0+0) ECTS: 5

Statistics, data and statistical thinking, method for describing sets of data, the role of statistics in engineering, inferences based on a single sample, inferences based on two samples, hypothesis testing, simple linear regression, multiple linear regression, model building, design of experiments, categorical data analysis.
MATH302-Numeric Analysis




                                           4 (3+2+0) ECTS: 4                                                         
This course presents numerical methods for solving mathematical problems. It deals with the theory and application of numerical approximation techniques as well as their computer implementation. It covers computer arithmetic, solution of nonlinear equations, interpolation and approximation, numerical integration and differentiation, solution of differential equations, and matrix computation. 
IE226-Operations Research II                                                                                                4(3+2+0) ECTS: 6
The topics of this course include review of basic probability, Poisson process, Markov chains, and queuing theory. The review of basic probability part includes axioms of probability discrete distributions, continuous distributions, computing probabilities and expectations by conditioning. Markov chains part includes transition probabilities, Chapman-Kolmogorov equations, limiting distributions. In the queuing theory, Little’s Law, role of exponential distribution, birth-death processes and various queuing models will be analyzed.
IE250-Work Systems Analysis and Design                                            3 (3+0+0) ECTS: 5
This course analyzes man-machine systems. It introduces work measurement methods, direct time study, predetermined motion and time study systems, computerized work measurement, standard data systems, work sampling, manual work operation time study, assembly lines, work station design, learning effects and learning curves, job evaluation and performance assessments, worker motivation and compensation systems.
TURK102-Turkish Language–II                                                                                             2 (2+0+0) ECTS: 3
Components of a sentence, analysis and applications of the sentence, reading and investigating of the literature and philosophy examples from the world and rhetoric applications. Arts of written essay and applications, expression and grammar defaults and their corrections, the rules to prepare scientific articles.
IE284-Summer Practice - I          
                                                                 
                   (0+0+0) ECTS: 5
The purpose of the internship, get to know the working environment of the manufacturing industry and to practice the theory which is obtained in the university.
Year Three

5th Term
IE305-System Simulation
                                                                                               3 (2+0+2) ECTS: 5
This course addresses to discrete-event simulation for performance modeling of communication and computer systems. At the completion of this course, a student will be able to model a system and predict its performance. This course includes Probabilistic models, system dynamics and simulation modeling, input data modeling, verification, and validation of simulation models. Analysis of simulation outputs. Discrete-event simulation modeling and analysis. Problem solving using simulation modeling techniques. Queuing theory, queuing systems and application of statistical principles. Design of simulation experiments and tools for reducing the variance of simulation outputs. 

IE325-Production and Inventory Systems                                                                         3 (2+0+2) ECTS: 5
Surveys the design, development, implementation and management of production planning systems, including master production scheduling, aggregate planning, material requirements planning, capacity and inventory planning and production activity control. Students will be exposed to contemporary approaches such as just-in time, theory of constraints and the relationship of enterprise-level planning and control systems to the overall materials flow.
IE351-Ergonomics


                                                                                  3 (2+0+2) ECTS: 5
Ergonomics is recognized as one of the most important factors in the occupational environment today affecting employee injury and illness. Attention to ergonomic workplace design is important to prevent musculoskeletal disorders and to promote productive workplaces. Many companies, as well as state and federal regulatory agencies, view ergonomics as a means to reduce injuries and illnesses such as musculoskeletal disorders of the upper extremities (tendinitis, carpal tunnel syndrome, etc.) and low back disorders. The course topics include:Analysis and Design of Jobs for Control of Upper Extremity Musculoskeletal Disorders,Medical Aspects of Ergonomics Related Musculoskeletal Disorders,Ergonomics and Office Work Station Design,Low Back Pain and Design of Manual Materials Handling Operations,Quantitative Job Analysis Tools and Software,Conducting Ergonomic Job Analyses.
IEXXX-Departmental Elective-I                                                             

                 3 (3+0+0) ECTS: 5

IE3XX-Departmental Elective-II                                                          

                 3 (3+0+0) ECTS: 5

XXXXXX-Social Elective-I



                                                        3 (3+0+0) ECTS: 5

XXXXXX-Field Elective-I                                                


             

    3 (3+0+0) ECTS: 5

Year Three

6th Term
IE304-Facility Planning and Layout Design                                                                        3 (3+0+0) ECTS: 5
This course introduces product, process and schedule design and their relationships with facility design; planning for manufacturing of a product; operation, process, and assembly charts; man-machine assignments; assembly line balancing; space planning and layout alternatives; different approaches to layout design, including systematic layout planning, relationship diagramming, graph based, and computer-based layout design; machine layouts; storage requirement analysis, warehouse planning and layouts; material handling systems and material handling equipment; location theory and location analysis.
IE346-Management Information Systems                                                                         2 (2+0+0) ECTS: 3

This course helps students see the connection between information systems (IS) and business performance. The use of information and communication technologies (ICT) by individuals and organizations dominates the business world. There is a fundamental change going on in the way that organizations run businesses and interact with each other. New types of infrastructure and applications are developed and utilized such as ERP (enterprise resource planning), IOS (inter-organizational systems), RFID (radio frequency identification), CRM (customer relationship management), to name a few.

IEXXX-Departmental Elective-II                                                                3 (3+0+0) ECTS: 5

XXXXXX-Field Elective-II                                               


             

    3 (3+0+0) ECTS: 5

XXXXXX-Social Elective-II



                                                        3 (3+0+0) ECTS: 5
IE384–Summer Practice - II                      

                                                        0 (0+0+0) ECTS: 5               
The purpose of the internship, get to know the working environment of the service industry and universities to apply the information obtained in such a practical working environment.
Year Four

7th Term
IE491-Graduation Project
 
                                                                         
    4 (2+4+0) ECTS: 5
Industrial Engineering within the scope of manufacturing, IT, management and all matters related to science education.
IE413-Statistical Quality Control                                                                  
                 3 (3+0+0) ECTS: 5
Review of basic statistics, Design-Measure-Analyze-Improve-Control paradigm, design of control charts for variable and attribute data including X-bar, R, S, CUSUM, MA and EWMA charts, average run length, process characterization and capability analysis, design of experiments with emphasis on factorial design, sampling inspection, attribute and variable acceptance plans, six-sigma and TQM.
IEXXX-Departmental Elective-III

                                                                     3 (3+0+0) ECTS: 5

IEXXX-Departmental Elective-IV

                                                                     3 (3+0+0) ECTS: 5

XXXXXX-Field Elective-III                                              


             

    3 (3+0+0) ECTS: 5

OHS 401 – Occupational Health and Safety I




    2 (2+0+0) ECTS: 2
Occupational health and safety concept, holistic approach to occupational health and safety, culture of risk prevention in the workplace. The importance of safety culture and its place in everyday life, Establishment of safety culture and ensuring its continuity, Basic principles of occupational health and safety, the place of business of the management of occupational health and safety, healthy and safe life.

XXXXXX-Social Elective-III



             

    

3 (3+0+0) ECTS: 5

Year Four 

8th Term
IE492-Graduation Thesis 
  

                                                                      5(2+6+0) ECTS: 8
Industrial Engineering within the scope of manufacturing, IT, management and all matters related to science education.
IE420-Project Management
                                                                                                3(3+0+0) ECTS: 5
This course guides students through fundamental project management concepts and behavioral skills needed to success-fully launch, lead, and realize benefits from projects in profit and nonprofit organizations. Successful project managers skillfully manage their resources, schedules, risks, and scope to produce a desired outcome. In this course, students explore project management with a practical, hands-on approach through case studies and class exercises. A key and often overlooked challenge for project managers is the ability to manage without influence—to gain the support of stakeholders and access to resources not directly under their control. The course covers key components of project management including project integration, project scope management, project time and cost management, quality management, human resource considerations, communications, risk management, and procurement management.
IE408-Supply Chain Management  

                                                                      3(3+0+0) ECTS: 5
Introduction to supply chain management, supply chain performance: strategic fit and scope, network design in the supply chain, network design in the supply chain, transportation in a supply chain, managing economies of scale in a supply chain cycle inventory, determining the optimal level of product availability, sourcing decisions, information technology in a supply chain

IEXXX-Departmental Elective-V
               
                                            
   3 (3+0+0) ECTS: 5
IEXXX-Departmental Elective-VI
                                                                   
   3 (3+0+0) ECTS: 5
OHS 402 – Occupational Health and Safety II


  
         
   2 (2+0+0) ECTS: 2
Occupational health and safety concept, holistic approach to occupational health and safety, culture of risk prevention in the workplace. The importance of safety culture and its place in everyday life, Establishment of safety culture and ensuring its continuity, Basic principles of occupational health and safety, the place of business of the management of occupational health and safety, healthy and safe life.

ELECTIVE COURSES POOL
IE301- Creativity and Innovation                                                                                    
  3 (3+0+0) ECTS: 5

Students develop engineering approaches to systems, generate and explore creative and innovative ideas, and use of computational methods to support design decisions. Design challenges and projects engage students in innovative thinking across the engineering curriculum. Students experience the process of design and analysis in engineering including how to work effectively in teams. Students also develop skills in project management, engineering fundamentals, oral and graphical communication, logical thinking, and modern engineering tools.
IE303- Leadership and Communication Skills



            
  3 (3+0+0) ECTS: 5 Being a great leader requires exceptional talent, vision, maturity, and people skills. They manage themselves, their emotions, and their interpersonal relationships. They are empathetic, engaging, confident without being egotistical, and acutely aware of their own strengths and weaknesses.  High EQ leaders appreciate feedback and coaching because they are committed to their own personal and professional development. Self-awareness, self-management, social awareness, and relationship management. Leadership styles. Four steps of non-violent communication (observation, feelings, needs and requests). Case studies on miscommunication. 
IE312-Human Resources Management





    3 (3+0+0) ECTS: 5 

The designs of systems of rewards, assessment, and manpower development. The interaction of selection, placement, training, personnel evaluation, and career ladders within an on-going organization. Role of the staff manager. Introduction of change. Implications of behavioral research for management problems and policies.

IE315-Decision Making in Health Services





    3 (3+0+0) ECTS: 5 

This is a course on the decision making as applied to health care. This course will introduce students to the methods and growing range of applications of decision analysis and cost-effectiveness analysis in health care, public health, technology assessment, medical decision making, and health resource allocation.
IE317-Organizational Behaviour






    3 (3+0+0) ECTS: 5

Human behavior in a variety of organizations. Conceptual frameworks, case discussions, and skill-oriented activities are applied to each topic. Topics include communications, motivation, group dynamics, leadership, power, and organizational design and development. Class sessions and assignments.
IE319-Computer Integrated Manufacturing (CIM)
                          
                             3 (3+0+0) ECTS: 5

Computer Modeling, CNC Equipment, CAM Software, Robotics, and Flexible Manufacturing Systems.
IE323-Cost Analysis



                                                        
    3 (3+0+0) ECTS: 5

This course is built on engineering economics and starts with basics of financial accounting, balance sheet, income statement and flow of funds statement. Inventory valuation, depreciation methods, definition and classifications of costs, overhead allocation, budgeting and budget allocation concepts, variance analysis, cost-volume-profit analysis, and pricing decisions are covered. 
IE324-Engineering Management                                                                                        3 (3+0+0) ECTS: 5

This course covers management theory and practices; types of planning, including operational, tactical and strategic planning; leading styles and leadership; controlling, benchmarking and measuring performance; financial analysis for managers; resurce management, including human resurces, information, quality and productivity management. Ethical issues in Engineering management; use of modern management tools, web-based digital transformation; globalization and its effects on management; future trends. Case studies are introduced and the students are asked to present case problems in the class.   
IE333-Data Science and Analytics




 
                 3 (3+0+0) ECTS: 5

Critical concepts and skills in computer programming and statistical inference, in conjunction with hands-on analysis of real-world datasets, including economic data, document collections, geographical data, and social networks.

IE343-Decision Analysis

                                                                              
    3 (3+0+0) ECTS: 5

This course provides students with the concepts, methods, and tools for the application of logical and quantitative analysis to business decision-making and problem-solving. The course highlights and practices the benefits as well as the limits of quantitative analysis in a real-world context. At the end of the semester, the students will be able to formulate decision making problems that have multiple decisions in time, uncertain events, conflicting objectives, and multiple decision makers.
IE344- Start-up Projects in Engineering                                                                             3 (3+0+0) ECTS: 5

Identify a business opportunity. Evaluate an idea and assess the market. Explore the risks and rewards of entrepreneurship. Leverage experiments to validate concepts and refine your business strategy. Discover the key financial decisions entrepreneurs must make in the early stages of a startup. Understand the process of raising capital and how to speak to investors.
IE352- Probabilistic Models in Operations Research



    3 (3+0+0) ECTS: 5

Survey of probabilistic methods for solving real-world decision problems. Probability review, queuing theory, inventory theory, Markov decision processes, reliability, decision theory, simulation. Emphasizes modeling and problem solving. 

IE402- Portfolio and Risk Analytics






    3 (3+0+0) ECTS: 5

Calculating rates of return, investment companies and mutual funds, market and industry analysis, financial statement analysis, interest rates and bond valuation, bonds – analysis and management, common stocks – valuation, common stock selection, the foundation of risk analysis, portfolio mean and variance , the gain from portfolio fiversification, return and risk: the linear relationships and the capital asset pricing model, index models and the arbitrage pricing theory, equity and bond portfolio management strategies
IE403- System Dynamics     



                           
      
    3 (3+0+0) ECTS: 5
The philosophy and fundamental concepts of systems theory, various mathematical and quasi-mathematical techniques for dynamic feedback modeling and analysis. Examples from socio-economic, managerial and other living systems. Suitable simulation/modeling software to develop conceptual and modeling skills for the design and management of high-performance organizations in a dynamic world.

IE405- Enterprise Resource Planning     



                           3 (3+0+0) ECTS: 5
Organizations and organizational structures, information and its use, marketing considerations, purchasing, outsourcing and inventory management, scheduling, the integrated order-fulfillment process, using MRP, the integrated order-fulfillment process using ERP, teaching and training integrated production and order management, ERP system implementation, supply chain management, current and future trends
IE410-Decision Support Systems


                           
      
    3 (3+0+0) ECTS: 5

Decision Support Systems (DSS) are tools decision makers use to gain a better understanding of their business and customers. They make it possible to connect with a data warehouse, and a modeling warehouse, along with tools to help the user get more out of their data and models to help decision makers see avenues through which to gain competitive advantage. As the name suggests, a DSS focuses how models, data, and other analytical tools, decision makers might use in the reasoned consideration of the options available to them. In the current environment in most businesses, DSS are being implemented as intranets and so require web-based technologies. Topics include decision support framework, decision processes, design and development, architecture and networking, web based DSS, evaluating DSS projects.
IE411- Introduction to Fuzzy Logic





    3 (3+0+0) ECTS: 5 

The concept of fuzziness, Fuzzy sets and membership functions, properties of fuzzy sets, fuzzy operators: union, intersection, complement, and others, fuzzy relations, the rule of composition, fuzzy reasoning, fuzzy modeling of uncertainty: fuzzy clustering and partitioning, fuzzy rule based systems and fuzzy decision making: Mamdani, Sugeno and TSK models, modeling and control of physical systems, fuzzy logic controllers, fuzzy logic applications: various examples, fuzzy linear and goal programming, Modeling with MATLAB Fuzzy Logic Toolbox.
IE415- Lean and Agile Production Systems
                                                                     3 (3+0+0) ECTS: 5
This course covers the basic concepts of LM as well as the techniques and applied in Toyota Production System. The Customer value, muda, poka-yoke, 5S, Kaizen, assembly line balancing, value-stream mapping , kanban system, Total Productive Maintenance are some of the topics covered in this course. The LM implementation steps are discussed in detail. The concept of “agility” is also introduced, Its significance is emphasized and the differences between leanness and agility are discussed.
IE416- Design of Experiments





    3 (3+0+0) ECTS: 5

Working with single factors or one-way ANOVA in completely randomized experimental design contexts. Implementing randomized blocks, Latin square designs and extensions of these. Understanding factorial design contexts. Working with two level, 2k, designs. Implementing confounding and blocking in 2k designs. Working with 2-level fractional factorial designs. Working with 3-level and mixed-level factorials and fractional factorial designs. Simple linear regression models.
IE421- Robotics and Intelligent Systems




 
   3 (3+0+0) ECTS: 5
Engineering methods and technologies relevant in making artificial mobile systems, such as robots, independent of permanent human supervision, i.e., that enable mobile systems to autonomous intelligent operations. Application areas focus on robotics and automation, but also includes automotive and transport industries communication technologies, marine technology, and logistics. Furthermore, it involves transdisciplinary aspects related to the study of processes that enable mobility in intelligent natural systems. 
IE426-Operation Scheduling






 
   3 (3+0+0) ECTS: 5

Introduction to scheduling, basic theorems in scheduling, job shop and flow shop related problems, heuristcs in scheduling, production scheduling, including assembly lines and mixed models, robotics scheduling, and new developments.
IE430- Reliability Engineering and Maintenance Management 


    3 (3+0+0) ECTS: 5
Basics of system reliability, including equipment failure and repair rates estimation; hazard functions and reliability distributions; series and parallel system reliabilities, combinatorial reliability and analysis of complex systems; conditional reliability, renewal processes, reliability allocation, reliability optimization, design for reliability and reliability testing. The course also introduces maintenance concepts, types of maintenances, including preventive, corrective, proactive, and condition-based maintenance, reliability-centered maintenance (RCM), and computerized maintenance management systems (CMMS).
IE431- Optimization






 
                 3 (3+0+0) ECTS: 5
This course introduces unconstrained and constrained optimization with continuous and discrete domains. Convex sets and convex functions; local optimality; Kuhn-Tucker conditions; Lagrangian duality; steepest descent and Newton's method. Modeling with integer variables; branch-and-bound method; cutting planes. Models on production planning and inventory control, logistics, portfolio optimization, and other real life optimization  problems will be presented.

IE436- Healthcare Quality Management


                               
    3 (3+0+0) ECTS: 5

This course covers measures of healthcare quality (HCQ), patient outcomes and satisfaction; classification of human errors and causes of variation in healthcare; phases of quality; regulating the quality and quantity in HC systems; process analysis tools including pareto analysis, histograms, check sheets, cause and effects diagrams, flow charts, and root cause analysis (RCA); statistical process control charts for performance monitoring; exploring quality issues by chi-square testing, analysis of variance, and regression; failure mode and effects analysis (FMEA); healthcare policies, disease management and future of healthcare quality. 

IE438- Forecasting and Predictive Analysis                                                                       3 (3+0+0) ECTS: 5
Predictive Analytics is an area of statistics and data analysis that uses data modeling to determine future results of a decision path. By identifying trends and patterns in past and present data and understanding data relationships, one can build models to forecast the effects of different strategies and decisions. The topics such as Predictive analytics techniques, Forecasting with data models, Finding relationships in data, Bivariate and multivariate linear regression, KNN classification, Clustering, Decision trees, Training models will be included in this course.

IE439- Expert Systems and Artificial Intelligence                                                            3 (3+0+0) ECTS: 5
This course presents a study of artificial intelligence and expert systems. Topics include search methods, knowledge acquisition, knowledge representation including belief networks, knowledge validation, neural networks, expert system development including uncertainty management methods such as statistical, symbolic, and fuzzy logic, expert system shell, survey of current expert systems, and future trends.
IE443-Special Topics in Industrial Engineering                                                                 3 (3+0+0) ECTS: 5
Analytical thinking about designing organizational systems, principles of organizational architecture, understanding of the human and organizational contexts, organizational configuration and complexity, information flow and processing, coordination and control, task design, organizing for innovation and socio-technical context.

4

