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UNDERGRADUATE COURSE CONTENTS

TERM 1
ELECTROTECHNICS
Course Code:1202102
Theory Hours / Practice Hours: 3/0
ECTS: 6 
Fundamental physical concepts (physical quantities, electric charges, electric current, electric voltage, SI unit system and symbols), Conductors, semiconductors and insulators, current intensity, current density, DC current, AC current, Electrical resistance, resistor color codes, series-parallel connections, factors affecting resistance, Ohm's Law, Kirchhoff's laws, current source, voltage source, connecting sources and converting them into one another, Solution of electrical circuits using the mesh currents method. Solution of electrical circuits using the node voltages method. Study of the capacitor and the inductor, Electrical work and power, Joule's law, efficiency, Single-phase alternating current (frequency, period, phase angle), effective and average values, phasor representation, Introduction to digital circuits, Introduction to electronic circuit components, Introduction to the fundamentals of communication, Renewable energy, Introduction to electrical installations, Industrial applications.
TECHNICAL DRAWING
Course Code:1202103
Theory Hours / Practice Hours: 2/0
ECTS: 2 
Definition of technical drawing, introduction to drawing tools and equipment, scales, paper sizes, etc. Geometric constructions, Projection, Obtaining views, Auxiliary and sectional views and their applications, Creating perspective views, Dimensioning, tolerances and surface finish symbols, Basic part modeling applications, Introduction to a computer drawing program and its usage options, Introduction to basic editing commands in the computer program, Part modeling using basic drawing and editing commands, Creating technical drawings from a solid model, using dimensioning commands, Drawing the manufacturing drawing of machine parts in sufficient views, Taking sections of modeled parts, adding dimensions, surface symbols and tolerances, Assembly drawing on the computer, printing, editing drawing files.
MATHEMATICS-I
Course Code:1202104
Theory Hours / Practice Hours: 4/2
ECTS: 6 
Natural, Integer, Rational, Irrational, Real, Decimal, Repeating Decimal, Extended Real and Exponential Numbers, Summation and Product Symbols, Radical numbers, Absolute Value, Equations and Inequalities, Functions, Types of functions, Piecewise-defined functions, Trigonometric functions and their inverses, Hyperbolic functions and their inverses, Functions, Types of functions, Piecewise-defined functions, Graph shifting (translation), Trigonometric functions and their inverses, Hyperbolic functions and their inverses, Limits and Continuity, Limit of a Function and Limit Theorems, Formal Definition of the Limit and One-Sided (Right and Left) Limits, Limits Involving Infinity, Limits and Continuity, Limit of a Function and Limit Theorems, Formal Definition of the Limit and One-Sided (Right and Left) Limits, Limits Involving Infinity, Derivative, Origin of the concept of the derivative, Definitions and theorems related to the derivative, Derivative, Extremum Points - Concavity - Asymptotes, Applications of the derivative, Sketching Graphs of Functions, Indeterminate Forms and L'Hôpital's Rule, Indefinite Integral, Methods of integration, Integrals of some functions, Definite integral, Riemann sums, Fundamental Theorem of Calculus, Properties of the Definite Integral, Inequalities for Integrals, Mean Value Theorems and Estimation of Integrals, Applications of the definite integral, Area of a Planar Region in Rectangular Coordinates, Arc Length in Rectangular Coordinates, Areas of Surfaces of Revolution in Rectangular Coordinates, Volumes of Solids of Revolution in Rectangular Coordinates, Applications of the definite integral, Area of a Planar Region in Rectangular Coordinates, Arc Length in Rectangular Coordinates, Areas of Surfaces of Revolution in Rectangular Coordinates, Volumes of Solids of Revolution in Rectangular Coordinates, Sequences, Convergence of sequences, Monotone sequences, Lower and upper limits of sequences, Almost equal sequences, Boundedness of sequences, Operations on sequences, Adjacent sequences, Cauchy sequences, Fibonacci sequences.
PHYSICS-I
Course Code:1202105
Theory Hours / Practice Hours: 2/2
ECTS: 6 
Vectors: Coordinate and Reference Systems, Some Properties of Vectors, Components of a Vector and Unit Vectors, Addition of Vectors, Scalar Product, Vector Product, Application Problems. Motion in One Dimension: Average Velocity, Instantaneous Velocity, Acceleration, One-Dimensional Motion with Constant Acceleration, Freely Falling Bodies. Application Problems. Motion in Two Dimensions: Displacement, Velocity and Acceleration Vectors, Two-Dimensional Motion with Constant Acceleration, Projectile Motion, Uniform Circular Motion, Tangential and Radial Acceleration along a Curved Path, Application Problems. Laws of Motion: Concept of Force, Newton's First Law and Inertial Frames, Inertial Mass, Newton's Second Law, Weight, Newton's Third Law, Some Applications of Newton's Laws, Application of Newton's Second Law to Uniform Circular Motion, Nonuniform Circular Motion, Motion in Accelerated Frames, Application Problems. WORK AND ENERGY: Work Done by a Constant Force, Work Done by a Variable Force, Work and Kinetic Energy, Power, Application Problems. Potential Energy and Conservation of Energy: Conservative and Nonconservative Forces, Potential Energy, Conservation of Mechanical Energy, Nonconservative Forces and the Work-Energy Theorem, Potential Energy Stored in a Spring, Relation between Conservative Forces and Potential Energy, Conservation of Energy, Application Problems. Linear Momentum and Collisions: Linear Momentum and Impulse, Conservation of Linear Momentum in a Two-Particle System, Collisions, Collisions in One Dimension, Collisions in Two Dimensions, System of Masses, Motion of a System of Particles.
CHEMISTRY
Course Code:1202106
Theory Hours / Practice Hours: 2/2
ECTS: 5 
Basic chemical and physical properties of matter, Atom and molecule theory, historical development of the science of chemistry. Explanation of laboratory rules, Atomic theories and the structure of the atom and introduction to laboratory equipment, Electron distribution in the atom, periodic table and basic properties of the elements, Compounds, types of compounds, their nomenclature and formulas, Conservation of Matter Experiment, Basic calculations in chemistry, Chemical Equations, Stoichiometry and determination of the limiting reactant, Law of Constant Proportions Experiment, Types of reactions and balancing of reactions, Stoichiometry Experiment, Basic properties of gases, Ideal gas equation, Determination of the Relative Diffusion Rates of Gases Experiment, Real gases, kinetic theory of gases, Thermochemistry, standard enthalpy of formation, endothermic and exothermic reactions, Thermochemistry Experiment, Basic properties of Liquids and Solids, Determination of Melting and Boiling Points Experiment, Solutions, concentration units, preparation of solutions, Preparation of Solutions Experiment, Acids and Bases, Titration Experiment.
TURKISH LANGUAGE AND LITERATURE-I
Course Code:1202107
Theory Hours / Practice Hours: 2/0
ECTS: 2 
ATATÜRK'S PRINCIPLES AND THE HISTORY OF REVOLUTION-I
Course Code:1202108
Theory Hours / Practice Hours: 2/0
ECTS: 2 
FOREIGN LANGUAGE-I (ENGLISH)
Course Code:1202121
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Giving personal information, introducing family members, talking about school life and routine activities, Describing what is in a picture, talking about actions happening right now, Talking about decisions made at the moment of speaking and predictions based on opinion, Talking about future plans and predictions based on evidence, Talking about future arrangements and schedules based on timetables, Talking about plans, predictions, arrangements and timetable-based events related to the future, Talking about past events, Talking about events that continued for a period at some point in the past, Talking about past habits, Talking about life experiences, Talking about events that have been going on for some time, Confirming information already known, Anne of Green Gables Chapters 1-4, Anne of Green Gables Chapters 5-8.
INTRODUCTION TO ELECTRICAL AND ELECTRONICS ENGINEERING
Course Code:1202130
Theory Hours / Practice Hours: 3/0
ECTS: 4 
Fundamental physical concepts (physical quantities, electric charges, electric current, electric voltage, SI unit system and symbols), Conductors, semiconductors and insulators, current intensity, current density, DC current, AC current, Electrical resistance, resistor color codes, series-parallel connections, factors affecting resistance, Ohm's Law, Kirchhoff's laws, current source, voltage source, connecting sources and converting them into one another, Solution of electrical circuits using the mesh currents method. Solution of electrical circuits using the node voltages method. Study of the capacitor and the inductor, Electrical work and power, Joule's law, efficiency, Single-phase alternating current (frequency, period, phase angle), effective and average values, phasor representation, Introduction to digital circuits, Introduction to electronic circuit components, Introduction to the fundamentals of communication, Renewable energy, Introduction to electrical installations, Industrial applications.


TERM 2
ELECTRICAL ELECTRONIC MEASUREMENTS
Course Code:1202202
Theory Hours / Practice Hours: 3/0
ECTS: 6 
What is measurement? Why is it necessary? What are the benefits of measurement? An Electrical-Electronic Measurement System (block diagram and description). Unavoidable circumstances in measurement, Numbers, Digits, Truncation, Rounding and Tolerance, Evaluating errors in measurement, Absolute error and Relative error, Base and derived units, Standards, Calibration and its importance, Metrology, Characteristics of measuring instruments, Label specifications, Symbols, Comparing analog and digital measuring instruments, Structure of analog indicating instruments, Moving-coil instruments (Galvanometer), Design of DC Ammeters and DC Voltmeters using a Galvanometer. Extending the measuring ranges of Voltmeters and Ammeters, Resistance measurement methods: Design of series and parallel Ohmmeters. Voltmeter-Ammeter method (and connecting before/after). Crossed-coil instrument, Megger, Earth resistance measurement, Wheatstone Bridge and its applications, Cable fault location, Potentiometer circuits, Calibration methods, DC Ammeter-Voltmeter applications, Signal types, Alternating current. Instantaneous, Maximum, Average and Effective (rms) values. Phase difference. Use of the oscilloscope: Amplitude, period/frequency and phase difference measurements, Electrodynamic instrument, Moving-iron (rotating magnet) instruments, Moving-plate instruments, Thermal instruments, Electrostatic voltmeter, Rectifier-type instruments, Instrument transformers, Definitions of Active, Reactive and Apparent power (power triangle) and power measurements. Power measurement with the Aron connection in 3-phase circuits, Energy meter, its structure, connection and energy measurement. R, L, C circuit elements, their structure and measurement. Impedance definition and problems, Z=R+jX, Phase angle, Calculation of impedance by measuring current, voltage and power. Applications of AC bridges (Wheatstone, etc.), Types, characteristics and applications of sensors and transducers. Strain gauge, Temperature transducers, Optical sensors and converters, Displacement sensors, Magnetic sensors and converters, Piezoelectric, Sound transducers.
MATHEMATICS-II
Course Code:1202205
Theory Hours / Practice Hours: 4/2
ECTS: 6 
Series, Convergence and divergence of series, Convergence of series with positive terms, integral test, Limit comparison test, limit test, D'Alembert ratio test and Cauchy tests, Alternating series, Sequences of functions, Power series, Series expansion of functions, Improper integrals, Gamma and Beta functions, Parametric Equations and Polar Coordinates. Graphing in Polar Coordinates, Areas and Lengths in Polar Coordinates, Vector-Valued Functions, Limit, Continuity and Derivative of Vector-Valued Functions, Multivariable Functions. Domains of Multivariable Functions. Limits and Continuity of Multivariable Functions. Partial derivatives, Chain Rule for Multivariable Functions. Directional Derivatives and Gradient Vectors, Tangent Planes, Series expansion of Multivariable Functions, Extreme Values of Multivariable Functions, Lagrange Multipliers. Region Transformations, Multiple Integrals. Double integrals, Double Integrals in Polar Form. Calculation of Area, Volume, Arc length, Surface area, Mass and Center of gravity using Double Integrals, Triple Integrals in Cartesian Coordinates, Region Transformations. Triple Integrals in Cylindrical and Spherical Coordinates.
PHYSICS-II
Course Code:1202206
Theory Hours / Practice Hours: 2/2
ECTS: 6 
Electric Fields: Properties of electric charges, Coulomb's law, electric field, Electric field of continuous charge distributions, electric field lines, Gauss's Law: Electric flux and Applications of Gauss's Law, Electric Potential: Point charges, Continuous charge distributions, Capacitance and Dielectrics: Definition and calculation of capacitance and connection of capacitors, Capacitors with dielectrics, Capacitors with dielectrics, Direct Current Circuits: Kirchhoff's rules, RC circuits, Magnetic Fields: Magnetic Force, Motion in a magnetic field, Sources of Magnetic Fields: Biot-Savart law.
TURKISH LANGUAGE AND LITERATURE-II
Course Code:1202207
Theory Hours / Practice Hours: 2/0
ECTS: 2 
ATATÜRK'S PRINCIPLES AND THE HISTORY OF REVOLUTION-II
Course Code:1202208
Theory Hours / Practice Hours: 2/0
ECTS: 2 
COMPUTER PROGRAMMING-I
Course Code:1202210
Theory Hours / Practice Hours: 3/0
ECTS: 5 
General introduction and basic concepts of programming, Algorithm design and flowcharts, Introduction to C functions and variables, Operators, Comparison, Loops, Arrays, Matrices, Sorting, Searching, Functions, Pointers, Strings, Mathematical functions and applications, File operations, Sample applications.
FOREIGN LANGUAGE-II (ENGLISH)
Course Code:1202221
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Planning a shopping trip, talking about shopping habits, Describing what you want in a store, writing a script for a video blog, presenting an idea for a new invention, Talking about your favorite food, designing a food truck, Describing what you want in a restaurant, commenting on an article on the internet, planning a party, Discussing what to do in your city, talking about a trip you took, Giving advice and making suggestions, writing advice about living in another country, planning a short trip, Comparing stores and what they sell, talking about the people in photographs, Asking for and giving opinions, writing a paragraph describing a photograph, creating and presenting an advertisement, Talking about how to avoid danger in the workplace, making predictions about your future, Describing a medical problem and asking for help, writing an e-mail to your future self, planning a reality TV show, Talking about experiences you have had and have never had, talking about what you have done before and when you did it, Making requests and responding to requests, writing a comment on an infographic, creating a video or video blog, Talking about the weather, describing places, people and objects, asking for and giving directions, writing simple instructions.


TERM 3
CIRCUIT ANALYSIS-I
Course Code:1202301
Theory Hours / Practice Hours: 3/0
ECTS: 5 
Signals and general characteristics of signals, unit step function and applications, Unit ramp function, exponential function, sinusoidal functions and applications, average and effective values of signals, Kirchhoff's laws, voltage divider circuits, current divider circuits, circuit analysis techniques (Node voltage method, mesh currents method, superposition method, some special cases), source transformation, maximum power transfer, Circuits with dependent sources, mesh currents method and dependent sources, node voltage method and dependent sources, some special cases, Thevenin and Norton equivalent circuits in circuits with dependent sources, Inductors and capacitors, switching functions, initial energy in inductors and capacitors, calculation of current, voltage, power and energy, Natural response of RL circuits, natural response of RC circuits, General solution for step and natural responses, sequential switching, Natural response of parallel RLC circuits, Natural response of series RLC circuits, Step response of series RLC circuits, General solution for step and natural responses.
DIFFERENTIAL EQUATIONS
Course Code:1202303
Theory Hours / Practice Hours: 3/0
ECTS: 4 
Introduction, differential equations and their solutions, Classification of first-order differential equations, Applications of first-order differential equations to electrical circuits, Differential equations that can be reduced to first-order differential equations, Second-order differential equations, Applications of second-order linear constant-coefficient differential equations to electrical circuits, Higher-order differential equations, Solution of linear differential equations with variable coefficients by power series, Laplace transform and its applications, Inverse Laplace transform and its applications, Systems of differential equations.
ELECTRONICS-I
Course Code:1202304
Theory Hours / Practice Hours: 3/0
ECTS: 5 
Conduction in p-n doped semiconductors, Types of semiconductor diodes and their characteristics, Rectifiers, Clippers and clampers, Junction transistors: current components and characteristic curves, Analysis of common-base, common-emitter and common-collector circuits as an amplifier, Hfe current gain and analytical expressions of transistor characteristics, Transistor biasing circuits, DC analysis of transistor circuits, Structure and types of the FET, FET biasing and DC analysis, BJT AC circuit models, BJT AC analysis.
ENGINEERING MECHANICS
Course Code:1202307
Theory Hours / Practice Hours: 3/0
ECTS: 4 
Definitions, Newton's Laws, Two-dimensional force systems, Moment, Force couples, Equilibrium, Structures and Truss systems, Machines, Centers of Mass and Gravity, Distributed Forces, general review, questions and answers.
COMPUTER PROGRAMMING-II
Course Code:1202308
Theory Hours / Practice Hours: 3/0
ECTS: 5 
Introduction to MATLAB, Arrays, Polynomials, Matrices, Graphics-1, Graphics-2, Finding the Equation of a Curve, Integral Calculation, File Operations, Simulink, Introduction to Proteus, Drawing Analog Circuits, Drawing Digital Circuits, Preparing a sample printed circuit board, Sample problem solutions.
BASIC ELECTRICITY AND MEASUREMENTS LAB.
Course Code:1202311
Theory Hours / Practice Hours: 0/2
ECTS: 2 
Setting up an electric circuit and introduction of its elements, Measuring current and voltage, Melting of a cartridge fuse wire, Setting up an electric circuit and introduction of its elements, Measuring current and voltage, Melting of a cartridge fuse wire, Explaining Ohm's law by experiment, Variation of conductor resistance with its length, cross-section and material, Introduction to resistor color codes, Introduction to capacitor color codes and examination of capacitors, Attraction of iron by an electromagnet and calculation of the pulling force, Electromagnetic induction, Electromagnetic induction, Measurement of power, energy and power factor in single-phase alternating current, Introduction to the Oscilloscope and Measurement of Amplitude, Frequency, Period and Phase Difference with an Oscilloscope, Review.
LOGIC CIRCUITS
Course Code:1202312
Theory Hours / Practice Hours: 3/0
ECTS: 5 
ADC and DAC characteristics, Digital number systems, Binary codes and addition/subtraction in these codes, Axioms and theorems of Boolean algebra, Simplification of logic functions using the Karnaugh Method, Implementing functions with NOT, AND, OR, NAND, NOR, EXOR, EXNOR operations and gates, Combinational circuit elements such as adders, half adder, full adder, subtractors, half subtractor, full subtractor and their use, Combinational circuit elements such as code converters, comparators, decoders, multiplexers and demultiplexers and their use, CMOS and TTL circuits, Flip-flops, Counter design, Counter design with the 7493, Problem Solving.
COMPUTER PROGRAMMING-II
Course Code:1202313
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Introduction to MATLAB, Arrays, Polynomials, Matrices, Graphics-1, Graphics-2, Finding the Equation of a Curve, Integral Calculation, File Operations, Simulink, Introduction to Proteus, Drawing Analog Circuits, Drawing Digital Circuits, Preparing a sample printed circuit board, Sample problem solutions.
OCCUPATIONAL SAFETY AND HEALTH-I
Course Code:1202314
Theory Hours / Practice Hours: 2/0
ECTS: 2 
Development of the Concepts and Rules of Occupational Health and Safety, Occupational Health and Safety (OHS) Law No. 6331, Health and Safety Signs, Physical Risk Factors, Chemical Risk Factors, Labor Law No. 4857, Occupational Accidents, Use and Importance of PPE.


TERM 4
CIRCUIT ANALYSIS-II
Course Code:1202401
Theory Hours / Practice Hours: 3/0
ECTS: 5 
Sinusoidal source, sinusoidal response, phasor, complex numbers and complex operations, examples, Passive circuit elements in the frequency domain, Kirchhoff's laws in the frequency domain, series, parallel and delta-star transformation, Source transformation and Thevenin-Norton equivalent circuits, node voltage method, mesh currents method, phasor diagrams, Instantaneous power, average and reactive power, effective value and power calculations, Complex power, power calculations, maximum power transfer, Balanced three-phase voltages, three-phase voltage sources, analysis of star-star and delta-star circuits, Power calculations in balanced three-phase circuits, average power measurement in three-phase circuits, Self inductance, mutual inductance, determination of polarity in coils with mutual inductance, energy calculations, Linear transformer, ideal transformer, equivalent circuits of magnetically coupled coils, Concept of resonance, Quality factor and bandwidth in resonant circuits, circuit elements and circuit analysis in the s-domain, transfer function, Transfer function of piecewise functions, Circuit solutions with the Laplace method and examples.
ELECTRONICS-II
Course Code:1202403
Theory Hours / Practice Hours: 3/0
ECTS: 5 
Function of the transistor when an electronic circuit operates under AC conditions, Operation of transistors as two-port networks and transistor parameters, Obtaining parameters for different transistor models, Low, mid and high frequency equivalent circuits of transistor amplifiers, AC analysis of transistor amplifiers, AC analysis of transistor amplifiers, Low, mid and high frequency equivalent circuits of FET amplifiers, AC analysis of FET amplifiers, Integrated circuits and operational amplifiers, Operational amplifier equivalent and analysis of circuits with operational amplifiers, Operational amplifier applications, 555 oscillator circuits, Voltage regulators.
ELECTROMAGNETIC FIELD THEORY-I
Course Code:1202406
Theory Hours / Practice Hours: 3/0
ECTS: 5 
Introduction to Electromagnetic Fields, Electromagnetic Model, SI Units and Universal Constants, Addition and Subtraction of Vectors, Products of Vectors, Orthogonal Coordinate Systems, Cartesian Coordinates, Cylindrical Coordinates, Spherical Coordinates, Gradient of a Scalar Field, Divergence of a Vector Field, Divergence Theorem, Curl of a Vector Field, Stokes' Theorem, Two Null Identities, Classification of Fields and the Helmholtz Theorem, Introduction to Static Electric Fields, Fundamental Postulates of Electrostatics, Coulomb's Law, Electric Field Produced by Discrete and Continuous Charge Distributions, Gauss's Law and Its Applications, Electric Potential, Electric Potential Produced by a Charge Distribution, Material Media in a Static Electric Field, Conductors and Dielectrics in a Static Electric Field, Boundary Conditions for Electrostatic Fields, Dielectric Strength, Capacitance and Capacitors, Electrostatic Energy and Force, Electrostatic Energy in Terms of Field Quantities, Electrostatic Forces, Solution of Electrostatic Boundary Value Problems, Poisson's and Laplace's Equations, Boundary Value Problems in Cartesian, Cylindrical and Spherical Coordinates, Method of Images, Introduction to Steady Electric Current, Current Density and Ohm's Law, Continuity Equation and Kirchhoff's Current Law, Power Dissipation and Joule's Law, Steady Current Density Equations, Resistance Calculation, Resistance Calculation Examples, Introduction to Static Magnetic Fields, Fundamental Postulates of Magnetostatics in Free Space, Magnetic Vector Potential, Biot-Savart Law and Its Applications, Magnetic Dipole, Magnetization and Equivalent Current Densities, Magnetic Field Intensity and Relative Permeability, Behavior of Magnetic Materials, Boundary Conditions for Magnetostatic Fields, Inductance and Inductors, Inductance Calculation Examples, Magnetic Energy, Magnetic Energy in Terms of Field Quantities, Magnetic Forces and Torques, Forces and Torques on Current-Carrying Conductors, Direct Current Motors, Forces and Torques in Terms of Stored Magnetic Energy.
CIRCUIT ANALYSIS LAB.
Course Code:1202408
Theory Hours / Practice Hours: 0/2
Measurements of Amplitude, Frequency and Phase Difference in Alternating Current, Calculation and Measurement of the Average and Effective Values of Waveforms, Investigation of Direct Current Circuit Theorems (Ohm's Law, Kirchhoff's 1st and 2nd Laws), RC Circuit Behavior and Passive Filter Applications in AC, RL Circuit Behavior and Passive Filter Applications in AC, RLC Resonance Circuits, Power Measurement and Power Factor Correction in AC Circuits, Three-Phase Circuits.
ELECTRONICS LAB.
Course Code:1202409
Theory Hours / Practice Hours: 0/2
ECTS: 2 
Clipper and Limiter Circuits, Rectifiers, FET - Characteristics of Field-Effect Transistors, FET - Characteristics of Field-Effect Transistors, Transistor Current and Voltage Amplifiers, Operational Amplifier - OPAMP Characteristics, Basic Circuits of the Operational Amplifier.
PROBABILITY AND STATISTICS
Course Code:1202411
Theory Hours / Practice Hours: 2/0
ECTS: 2 
Basic Concepts of Probability Theory, Calculation of Probability Using Counting Methods and Conditional Probability, Independent Events, Partitioned Sample Space, Total Probability, Bayes' Theorem, Sequences of Experiments, Poisson Theorem, Random Variables, Probability Distribution Function, Probability Density Function, Probability Mass Function, Some Important Discrete and Continuous Distributions, A Function of One Random Variable, Two-Dimensional Discrete Random Variables, Two-Dimensional Continuous Random Variables, Covariance and Correlation Coefficient, A Function of Two Random Variables, Two Functions of Two Random Variables, Functions of N Random Variables, Problem solving.
DESIGN OF LOGIC CIRCUITS
Course Code:1202412
Theory Hours / Practice Hours: 3/2
ECTS: 7 
Sequential logic circuits and analysis of synchronous sequential logic circuits, Preparing the state diagram, state table and excitation table, Reduction of the number of states and design of synchronous sequential circuits, Synthesis of sequential circuits, design of various types of synchronous counters and sequence detectors, Registers, shift registers, parallel-load registers, internal register transfer, bus transfer and data transfer between registers, Design of an arithmetic processor that implements given functions, Design of a logic processor that implements given functions, Design of ALU and accumulator processors, Design of a control unit with algorithmic state machines, Design of control units using one flip-flop per state, using decoders and using PLAs, Fan-out calculation in a circuit with RTL, TTL or DTL characteristics.
OCCUPATIONAL SAFETY AND HEALTH-II
Course Code:1202413
Theory Hours / Practice Hours: 2/0
ECTS: 2 
Introduction to OHS, Fire, Risk Management and Assessment, Workplace Buildings and Annexes, Flammable-explosive-combustible environments, OHS in Work with Display Screen Equipment, Emergency Plans, Electrical Accidents, Occupational Health and Safety in Manual Lifting and Handling Work.
PROBABILITY AND STATISTICS
Course Code:1202416
Theory Hours / Practice Hours: 2/0
ECTS: 4 
Basic Concepts of Probability Theory, Calculation of Probability Using Counting Methods and Conditional Probability, Independent Events, Partitioned Sample Space, Total Probability, Bayes' Theorem, Sequences of Experiments, Poisson Theorem, Random Variables, Probability Distribution Function, Probability Density Function, Probability Mass Function, Some Important Discrete and Continuous Distributions, A Function of One Random Variable, Two-Dimensional Discrete Random Variables, Two-Dimensional Continuous Random Variables, Covariance and Correlation Coefficient, A Function of Two Random Variables, Two Functions of Two Random Variables, Functions of N Random Variables, Problem solving.


TERM 5
ELECTRICAL MACHINERY-I
Course Code:1202501
Theory Hours / Practice Hours: 3/0
ECTS: 5 
Sources that produce magnetic fields, Faraday's law of induction, Energy stored in a magnetic circuit, Structure and types of transformers, Transformation of electric circuit elements, Equivalent circuit of the transformer, Deriving the phasor diagram of the transformer, Voltage regulation in transformers, Determining the maximum efficiency point in transformers, Deriving the approximate equivalent circuit of the transformer and comparing it with the actual equivalent circuit, Determination of the equivalent circuit parameters of the transformer, Short-circuit and no-load tests, Identification of the transformer winding terminals (polarity determination), Parallel connection of transformers, Autotransformers, Three-phase transformers: connection types, equivalent circuit model, analyses, Three-phase transformers: connection types, equivalent circuit model, analyses, Instrument transformers (Current transformers, Voltage transformers), Electromechanical energy conversion, field energy, co-energy, force, torque, The concept of commutation, Armature reaction, Voltage and torque induction in direct current machines, Structure, windings, types and operating principles of direct current machines, Power flow and losses in direct current machines, Types of direct current motors, Equivalent circuit, Separately excited and shunt DC motors and their characteristic curves, excitation, Permanent magnet DC motor, Series DC motor, Compound DC motors and their characteristics, DC motor starters, Speed control methods, Efficiency calculation, Direct current generators and their types: Separately excited DC generator, Shunt DC generator, Characteristic curves, Compound DC generators and characteristic curves.
AUTOMATIC CONTROL-I
Course Code:1202503
Theory Hours / Practice Hours: 3/0
ECTS: 5 
Introduction to Control Systems, Definitions, Classification of Control Systems, Examples of Modern Control Systems, Mathematical Foundations: Laplace Transforms, Solution of Differential Equations, State-Space Representations, Transfer Functions and Block Diagrams of Linear Control Systems, Block Diagram Reduction, Signal Flow Graphs and Mason's Gain Formula, Mathematical Models and Transfer Functions of Electrical, Mechanical, Thermal and Fluid Systems, Block Diagrams, AC and DC Servomotors, BLDC, Simulation Models of Stepper Motors, Transient Response Analysis of Feedback Control Systems, Transient Response of First- and Second-Order Systems, Time-Domain Characteristics, Steady-State Response Analysis and Steady-State Errors of Feedback Control Systems, Stability Analysis, Root Locus, Design with Root Locus, Industrial Controllers.
ELECTROMAGNETIC FIELD THEORY-II
Course Code:1202508
Theory Hours / Practice Hours: 3/0
ECTS: 5 
Introduction to Time-Varying Fields, Faraday's Law of Electromagnetic (EM) Induction, Displacement Current, Maxwell's Equations, EM Boundary Conditions, Potential Functions, Solution of Wave Equations, Time-Harmonic Fields, Introduction to Plane Waves, Plane Waves in Lossless Media, Transverse EM Waves, Polarization of Plane Waves, Plane Waves in Lossy Media, Plane Waves in Low-Loss Dielectrics and Good Conductors, Group Velocity, EM Power Flow and the Poynting Vector, Instantaneous and Average Power Densities, Normal Incidence of Plane Waves on Plane Boundaries, Normal Incidence on a Good Conductor, Oblique Incidence of Plane Waves on Plane Boundaries, Total Reflection, Perpendicular Polarization, Parallel Polarization, Brewster Angle at Which There Is No Reflection, Introduction to Transmission Lines, General Transmission Line Equations, Transmission Line Parameters, Wave Characteristics on Infinite Transmission Lines, Wave Characteristics on Finite Transmission Lines, Open-Circuit and Short-Circuit Lines, Characteristic Impedance and Propagation Constant from Input Measurements, Reflection Coefficient and Standing-Wave Ratio, Use of the Smith Chart, Impedance Matching with Transmission Lines, Introduction to Waveguides, General Wave Behavior along Uniform Guiding Structures, Transverse EM Waves, Transverse Magnetic Waves, Transverse Electric Waves, Rectangular Waveguides, TM Waves in Rectangular Waveguides, TE Waves in Rectangular Waveguides, Attenuation in Rectangular Waveguides, Other Types of Waveguides, Rectangular Cavity Resonators.
ELECTRICAL ENGINEERING MATHEMATICS
Course Code:1202510
Theory Hours / Practice Hours: 2/0
ECTS: 4 
Theory of Complex Numbers, Matrices and Determinants, Eigenvalues and Eigenvectors of a Matrix, Laplace Transform (Basic Properties, Application to Electric Circuits, Solution of Differential Equations, Solution of Simultaneous Differential Equations), Fourier Series, Fourier Transform (Basic Properties, Applications), Fast Fourier Transform (Calculation Methods, Applications).
ELECTRONIC CIRCUIT DESIGN
Course Code:1202511
Theory Hours / Practice Hours: 2/2
ECTS: 3 
What Are Diodes and Transistors? How Are They Used, Linear Power Supply Design, Concepts of Current Source and Voltage Source, Switched-Mode Power Supply Models, Buck, Boost, Flyback, etc., Examination of Op-Amp Characteristics, Slew Rate, Rail-to-Rail, etc., Circuit Design with Op-Amps, Asymmetric and Symmetric Supply Behavior, Design and Calculation of Instrumentation Amplifiers, Frequency Generators and Their Types, Sine, Square, etc., Stable Frequency Synthesis, Filter Types and Simple Filter Applications, Digital Filter Design and Application Example, FIR, IIR, etc., Switching Elements and Their Comparison, Transistor, MOSFET, Triac, Thyristor, etc., Driving Optical Components and the Concept of Modulation, Retrospective Questions and Answers and Examples.
HIGH VOLTAGE TECHNIQUES
Course Code:1202514
Theory Hours / Practice Hours: 3/0
ECTS: 4 
Importance of high voltage and basic high-voltage components, Fundamental equations of the static electric field, Single-layer and multilayer planar electrode systems, Planar electrode systems, Spherical electrode systems, Cylindrical electrode systems, Capacitor bushings, Approximate calculation of some electrode systems and refraction at boundary surfaces, Discharge phenomena in gases, Corona losses, Insulators.
MANAGEMENT OF ELECTRICAL ENERGY
Course Code:1202521
Theory Hours / Practice Hours: 2/0
ECTS: 3 
Primary energy sources in the world and in Turkey, secondary energy types and developments in supply and demand, Sectoral energy consumption and tariffs in the world and in Turkey, Energy Efficiency Law and its secondary legislation, Energy saving and energy efficiency, Energy saving potential, energy intensity and specific energy consumption - concept, calculation, trends, Measures to improve energy efficiency in industry - technical and economic characteristics, Measures for saving energy in buildings - technical and economic characteristics, Energy and the environment (Environmental legislation, Energy-Environment relationship, Effects of fuel properties on air quality, Measures and techniques for preventing air pollution, Emission calculation methods, Duties of the energy manager (Setting targets, raising awareness, planning, monitoring, data collection and reporting), Economic analysis methods, Measurement techniques and equipment, Standards, Feasibility studies, Energy audit and preparation of efficiency-improving projects - I (General knowledge), Electrical energy - concepts and quantities (ampere, voltage, power, power factor, etc.), Efficiency in electrical energy (generation, transmission, distribution, final use) and demand-side management, Measurement and monitoring of electrical energy (electricity, SCADA systems, etc.), Types, losses and efficiencies of power transformers, Reactive power, power factor and compensation applications, harmonics and filters, Types, losses, efficiencies and common application areas of electric motors (fans, pumps, compressors), Variable speed drives, soft starters and their application areas, Efficient use of electrical energy in lighting (efficient luminaires, control systems, etc.), Combined heat and power systems (Cogeneration, trigeneration), their types and efficiencies, Efficient household appliances and office equipment, Automation systems (in industry and buildings).
FILTER DESIGN
Course Code:1202533
Theory Hours / Practice Hours: 2/0
ECTS: 3 
Positive real functions, Deriving circuit transfer functions, Design of passive RC filters, Design of passive LC filters, Problem solving on passive RC and LC filters, Design of passive filter circuits terminated with 1 ohm, Design of first-order active filters, Synthesis of second-order active filters using infinite-gain circuits, Synthesis of second-order active filters using Sallen-Key circuits, Design of active and passive filters using Butterworth filter approximations, Designing different types of filters by applying filter transformations and designing filters suited to given problems with MATLAB, Problem Solving.
MICROCONTROLLERS
Course Code:1202535
Theory Hours / Practice Hours: 3/0
ECTS: 3 
What is a microcontroller. What are the differences between a microcontroller, a microprocessor and a microcomputer, General structure of PIC microcontrollers, Block diagram of 16FXX and 16FXXX type microcontrollers, Special registers and their functions, Circuits using microcontrollers, Peripherals used in microcontroller circuits, Communication with a microcontroller, Communication of microcontrollers with other hardware, Microcontroller board, simulation examples.
ELECTRICAL ELECTRONICS DESIGN-I
Course Code:1202536
Theory Hours / Practice Hours: 2/1
ECTS: 3 
Assignment of an advisor, Informing students about the projects to be carried out during the semester and about the course, Meeting with the project advisor: Theoretical work on the 1st design project topic determined by the Department, Meeting with the project advisor: Procurement of materials for the 1st design project, Meeting with the project advisor: Implementation work for the 1st design project, Meeting with the project advisor: Implementation work for the 1st design project, Presentation of the final version of the project to the advisor and submission of the report, Meeting with the project advisor: Theoretical work on the 2nd design project topic determined by the Department, Meeting with the project advisor: Procurement of materials for the 2nd design project, Meeting with the project advisor: Implementation work for the 2nd design project, Meeting with the project advisor: Implementation work for the 2nd design project, Presentation of the final version of the project to the advisor and submission of the report, Meeting with the project advisor: Theoretical work on the 3rd design project topic determined by the Department, Meeting with the project advisor: Procurement of materials for the 3rd design project, Meeting with the project advisor: Implementation work for the 3rd design project, Presentation of the final version of the project to the advisor and submission of the report.
INTERNSHIP-I
Course Code:1202545
Theory Hours / Practice Hours: 0/0
ECTS: 3 
BIOMEDICAL INSTRUMENTATION
Course Code:1202548
Theory Hours / Practice Hours: 3/0
ECTS: 3 


TERM 6
ELECTRICAL MACHINERY-II
Course Code:1202603
Theory Hours / Practice Hours: 3/0
ECTS: 6 
Types of Induction Motors, Basic Concepts Related to Induction Motors, Voltage Induced in the Rotating Part, Torque Induced in a Current-Carrying Loop, Development of the Rotating Field, Equivalent Circuits of the Induction Motor, Power Analysis in Motors, Speed-Torque Characteristic, Determining the Points of Maximum Power and Torque, Determination of the Equivalent Circuit Parameters of the Induction Motor (Locked-Rotor and No-Load Tests), Determination of Iron Losses, Starting Methods for Induction Motors, Speed Control Methods in Induction Motors, Induction Generators, Single-Phase Induction Motors, General Structure of Synchronous Generators, Equivalent Circuits of Synchronous Generators, Speed-Torque Characteristic, Types of Excitation of Synchronous Generators, Operation of Synchronous Generators under Load, Torque and Power Expressions in Synchronous Generators, Stand-Alone Synchronous Generator, Parallel Operation of Synchronous Generators, Operating Principles of the Synchronous Motor, Effects of Load Changes and Excitation Current Changes on the Synchronous Motor, Power Factor Correction with the Synchronous Motor, Starting of the Synchronous Motor.
AUTOMATIC CONTROL-II
Course Code:1202605
Theory Hours / Practice Hours: 3/2
ECTS: 6 
Frequency Response Analysis and Plotting Polar Plots, Nyquist Diagrams, Nyquist Stability Criterion and Examples, Bode Diagrams: Plotting and Examples, Gain-Phase Plane and the Nichols Chart, Relative Stability in the Frequency Domain, Phase and Gain Margins, Design in the Frequency Domain, State-Space Analysis of Control Systems, Canonical Forms and Similarity Transformations, Solution of the State Equations, State Transition Matrix, Stability in State Space, Controllability and Observability, Design of State-Feedback Control Systems, State Observer Design, Performance Indices, The Concept of Optimization, Introduction to Digital Control Systems, Sampled-Data Systems, Digital PID Controllers.
POWER ELECTRONICS-I
Course Code:1202607
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Introduction to Power Electronics, Classification of Power Electronic Converters and Applications of Power Electronics, Basic Principles of Power Electronics; Basic Definitions, Behavior of L and C, Fourier analysis, Basic Semiconductor Devices (Diode, Zener Diode, Transistor) and Power Diodes, Structure, operating principles and Characteristics of Transistor-Type Semiconductor Power Switches (Power transistor (BJT), Power MOSFET and IGBTs), Structure, operating principles and Characteristics of Thyristor-Type Semiconductor Power Switches (Thyristor (SCR), Triac, GTO and MCT) and Other Semiconductor Power Switches, Control techniques for Semiconductor Power Switches, Discrete Signal generators (Shockley diode, UJT, diac) and PWM signal generators, Triggering (Driving) Circuits and signal isolation for Semiconductor Power Switches, Protection of Semiconductor Power Switches and Snubber Circuits, Power Losses in Semiconductor Switches, Heating and Heat Sinks, Uncontrolled Rectifiers, Controlled Rectifiers, Effects of rectifiers on the grid (harmonics and reactive power) and analysis of the effects of Commutation on the output voltage, Single-phase and three-phase AC choppers and frequency converters.
SIGNALS AND SYSTEMS
Course Code:1202614
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Definition of signals and examples of signals, Independent variables, definition of continuous-time and discrete-time signals with examples, Signal Energy and Power, Independent variable transformations and examples, Periodic, Odd, Even Signals and solved examples, Exponential signals, sinusoidal signals and special signals with solved examples, Explanation of convolution, its properties and solved examples, Definition of systems, linear and nonlinear systems, Systems with memory, memoryless, causal, non-causal, time-invariant and time-variant systems, System stability, Linear Time-Invariant (LTI) Systems and Convolution, Fourier series and Discrete spectrum, Z-Transform, its properties and solved examples, Initial value, final value, Parseval's theorem, z-transform examples.
INDUSTRIAL AUTOMATION
Course Code:1202616
Theory Hours / Practice Hours: 3/2
ECTS: 4 
Introduction to Industrial Automation systems, Introduction of control elements and specifying where they are used, Sensors and Their Areas of Use in Industry, Operating Principles and areas of use of Relays and Contactors, Protection Elements in Industrial Automation Circuits, Industrial Automation Elements (Actuators), Industrial Automation Elements (Servo and Stepper Motors), Industrial Automation Elements (Servo Mechanisms), Automatic Control Circuits, Drawing Automatic Control Circuits, Drawing control circuits for Reversing the Direction of Rotation of Electric Motors, Starting Methods and Control Circuits for Induction Motors, Braking methods and Control Circuits for Induction Motors, Introduction and general structure of Programmable Logic Controllers, Memory areas of Programmable Logic Controllers.
INTRODUCTION TO MEDICAL IMAGING
Course Code:1202618
Theory Hours / Practice Hours: 2/0
ECTS: 3 
Fundamentals of X-Rays, Production and detection of X-Rays, X-ray diagnostic methods, Biological effects of ionizing radiation, Fundamentals of radionuclide imaging, Radionuclide imaging methods, Radiation dosimetry and its biological effects, Fundamentals of acoustic propagation, production and detection of ultrasound, Biological effects of ultrasound, Magnetic resonance imaging methods, Biological effects of the magnetic field, Thermography, Homework presentations.
SENSORS AND TRANSDUCERS
Course Code:1202619
Theory Hours / Practice Hours: 2/0
ECTS: 3 
What is a sensor, what is a transducer, Examination of sensor characteristics and behavior, Linearity, hysteresis, etc., selection and limits of control elements such as contactors and relays, Optical sensors and their behavior, Magnetic sensors and their behavior, Strain gauges and resistance-based sensors, Wheatstone and Maxwell bridges and their differences, Temperature sensors, Capacitive sensors and their application areas, Chemical and biological sensors, Methods of acquiring data from sensors and digitization of signals, Smart sensors and the conditions for the concept of intelligence in sensors, Special sensors for special fields, Railways, Aviation and Automotive (a real example design).
ELECTRICAL MACHINERY LAB.-I
Course Code:1202621
Theory Hours / Practice Hours: 0/2
ECTS: 2 
Introduction to the course and the laboratory, Single-phase transformer experiments, Three-phase transformer experiments, D.C. motor experiments, D.C. generator experiments, Induction motor experiments, Synchronous motor experiments.
NUMERICAL METHODS
Course Code:1202631
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Introduction, Basic concepts and definitions, Errors in numerical analysis, Roots of equations, Solution of linear equations, Optimization, Curve fitting, least squares method, Curve fitting, interpolation, MATLAB applications.
ADVANCED DIGITAL SYSTEMS
Course Code:1202633
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Digital Systems and FPGAs, Internal Structure and Features of FPGAs, Introduction to VHDL, VHDL Design Units, Objects in VHDL, VHDL Data Types, VHDL Operators, Using Vivado, Creating Testbenches and Design with Examples, Combinational Logic Circuits, Sequential Circuit Design, Sample Applications, Homework (Creating Main Code and Testbench Code), Memory Operations, Finite State Machines,
PROFESSIONAL FOREIGN LANGUAGE
Course Code:1202635
Theory Hours / Practice Hours: 2/0
ECTS: 3 
Electrons, Cells and batteries, Current, voltage and power, Alternating currents, Plugs and fuses, Sources of energy, Resistance, Capacitors, SI Units, Diodes, LDR and Transistors, Logic, Logical systems, Radio transmission, Radio reception.
ELECTRICAL ELECTRONICS DESIGN-II
Course Code:1202636
Theory Hours / Practice Hours: 2/1
ECTS: 7 
Assignment of an advisor, The student and the advisor faculty member jointly determining the project topic, The student conducting a literature review on the determined project topic, holding a meeting with the project advisor, Determining the tools and methods to be used in the project, the student conducting a literature review on the determined project topic, holding a meeting with the project advisor, Conducting theoretical work on the project, holding a meeting with the project advisor, Procuring the materials and starting the implementation, holding a meeting with the project advisor, Interim report presentation, Conducting practical work on the project, holding a meeting with the project advisor, Obtaining experimental results for the project, holding a meeting with the project advisor, Analyzing the experimental results and deciding on the corrections to be made by interpreting them with the project advisor, Resolving the problems and deficiencies identified in the project, holding a meeting with the project advisor, Reporting and presentation.
INTRODUCTION TO ROBOTICS
Course Code:1202639
Theory Hours / Practice Hours: 3/0
ECTS: 4 
What Is Robotics? Definitions and concepts, Robotic Systems, Robot Kinematics, Robot Kinematics applications, Robot Dynamics, Robot dynamics applications, Robot arms, Mobile Robot systems, Robot Control, Use of microcontrollers and embedded systems in robot control, Course wrap-up - Submission of projects.


TERM 7
ELECTRICAL ELECTRONICS ENGINEERING PRACTICE-I
Course Code:1202701
Theory Hours / Practice Hours: 2/1
ECTS: 7 
Assignment of a faculty member to the student as project advisor, The student and the advisor faculty member jointly determining the project topic, The student conducting a literature review on the determined project topic, holding a meeting with the project advisor, The student conducting a literature review on the determined project topic, holding a meeting with the project advisor, Reporting the work done in the project, preparing a presentation for the interim report, Interim report presentation, Conducting theoretical work on the project, holding a meeting with the project advisor, Reporting the work done in the project, preparing a presentation for the final report, Reporting and final presentation.
GENERATION OF ELECTRIC ENERGY
Course Code:1202702
Theory Hours / Practice Hours: 3/0
ECTS: 5 
Energy Generation and Consumption Balance, Plant Capacity Calculation, Electricity Unit Price Calculation, Total energy cost calculation, Types of power plants, Thermal power plants, Combined cycle natural gas power plant, Wind power plants, Hydroelectric power plant, Solar power plants, Economics and feasibility of power plants, Operation of power plants, Problem solving, Nuclear power plant.
DISTRIBUTION OF ELECTRIC ENERGY
Course Code:1202703
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Electrical energy distribution systems, Definition, types, connection groups and connections of power and instrument transformers, Introduction to underground cables and their installation methods, and introduction to overhead line conductors, Cross-section calculations for balanced and unbalanced radial networks, Cross-section calculations for branched (tree-type) networks, Cross-section calculations for networks with distributed loads, Cross-section calculations for meshed networks, Busbars, busbar systems and switching operations in high-voltage installations, Types and functions of insulators and poles used in low-voltage overhead lines, Structures, properties and resultant force calculation methods of steel and concrete poles and crossarms used in low-voltage overhead lines, Explanation of the pole loading assumptions specified in the Regulation on Electrical Power Installations, Solved examples of top-force calculations for determining concrete and steel poles for low-voltage overhead lines, Solved examples of top-force calculations for determining concrete and steel poles for overhead lines with shared poles.
ELECTRICAL MACHINERY-III
Course Code:1202705
Theory Hours / Practice Hours: 2/0
ECTS: 3 
Classification of electrical machines, Structures of three-phase transformers, magnetic core and windings, Connection groups in three-phase transformers, asymmetrical loadings, tertiary windings and zig-zag connections, Three-phase conversion using two transformers, Open-delta (V-V) connection / Open-star-open-delta connection / Scott-T connection / Three-phase T connection, Winding technique of induction motors, Drive dynamics, Moment of inertia, Newton's law, Drive motion at slow speed variations, Working machines, Load torque depending on rotational speed and rotation angle, Determination of motor power, Transmission of power to the electric motor (couplings), Types of electric motors, Torque characteristics, Standard motors, Construction forms and protection types, Insulation types and lifetimes, Cooling types, Universal motors, D.C. and A.C. excitation and their comparison, Universal motor types, Torque production, Equivalent circuit, Speed control methods in universal motors, Reluctance motors: Structures, types, operating principles and areas of use. Torque production, Equivalent circuit, Repulsion Motors: Structures, Operating principles and areas of use, Supply characteristics, Torque production, Equivalent circuit, Hysteresis Motors: Structures, Operating principles and areas of use, Supply characteristics, Torque production, Stepper Motors: Structures, Types, Operating principles and areas of use. Supply characteristics, Performance characteristics, Torque production, Brushless DC Motors: Structures, Operating principles and areas of use, Supply characteristics, Torque production, Equivalent circuit, Permanent magnet synchronous motors: structure, types, operating principles and areas of use, Motor selection, Incorrect motor selection.
ELECTRICAL MACHINERY LAB.-II
Course Code:1202706
Theory Hours / Practice Hours: 0/2
ECTS: 2 
Introduction to the course and the laboratory, Open-Delta Connection Experiment in Transformers, Open-Delta Connection Experiment in Transformers, Experiment on determining the connection group in three-phase transformers, No-load, locked-rotor and loaded operation experiments on induction motors, Wound-rotor (slip-ring) induction motor experiment, Single-phase induction motor experiments, General review.
DIGITAL SIGNAL PROCESSING
Course Code:1202717
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Definition and properties of basic signals and systems, Discrete-time signals and systems, Examination and classification of discrete-time systems, Convolution applications in discrete time, Discrete-time linear time-invariant systems, Discrete-time systems described by difference equations, Z-transform, Rational Z-transforms, Analysis of Linear Time-Invariant Systems in the Z-Domain, Frequency Analysis of Signals, Fourier Series and Transforms, Frequency-Domain Analysis of Linear Time-Invariant Systems, Filter Design in Linear Time-Invariant Systems, Digital Filter Design Techniques and Applications.
POWER ELECTRONICS-II
Course Code:1202720
Theory Hours / Practice Hours: 2/2
ECTS: 3 
Basic Principles of DC-DC Converters, Buck and Boost Type Converters, Operating Principles, Control Circuits and Analysis, Two- and Four-Quadrant Converters, Operation of the DC motor in four quadrants, Operating Principles of Buck-Boost, CUK and SEPIC Type Converters, Control Circuits and analysis, High-frequency transformers and Isolated DC-DC Converters, Operating Principles of Flyback and Forward Type Converters, Control Circuits and analysis, Operating Principles of Push-Pull, Half-Bridge and Full-Bridge Type Converters, Control Circuits and analysis, DC-AC Converters (Inverters), Basic Principles, Fourier series and Performance Parameters, Basic Operating Principles of Single-Phase Half-Bridge and Full-Bridge Voltage-Source Square-Wave Inverters, Control Circuits and analysis, Output Voltage Control in Single-Phase Voltage-Source Inverters; Square-Wave Phase-Shift Control and PWM Control Techniques, Basic Operating Principles of Single-Phase Voltage-Source SPWM Inverters, Basic Operating Principles and Analysis of Three-Phase Voltage-Source Square-Wave and SPWM Inverters, Basic Operating Principles of Voltage-Source Multilevel Inverters and Current-Source Inverters, Control Circuits and Analysis, Principles of Resonant Converters, Basic Operating Principles of Resonant DC-DC Converters and Resonant Inverters, Control Circuits and analysis.
MICROWAVE TECHNIQUES
Course Code:1202721
Theory Hours / Practice Hours: 3/2
ECTS: 4 
Definition of microwaves, transmission lines and waveguides, transmission lines and their types, Characteristic impedance, Attenuation and phase, Transmission line equations and losses, Transmission lines, propagating waves and examination of transmission lines as distributed-parameter circuits, Propagation on lossless lines, Reflections, voltage reflection coefficient and Reflection diagram, Sinusoidal waves and reflection coefficient, Lossy lines without reflection, Actual physical voltages and currents, Reflections on lossless lines, Power flow and reflection loss on lossless lines, Standing waves and standing wave ratio, Input impedance, Insertion loss and Skin effect, Impedance matching and the Smith chart.
COMMUNICATION TECHNIQUES
Course Code:1202723
Theory Hours / Practice Hours: 2/2
ECTS: 5 
Introduction to Communication; Basic Structure of a Communication System, Message Signals, Transmission Media, Frequency Allocations, Modulation, Limitations in Communication, Channel Capacity. Mathematical Foundations; Spectrum and Its Representation, Transfer Function, Periodic Functions and Fourier Series, Exponential Fourier Series, Average Value and Parseval's Power Theorem. Non-Periodic Functions and the Fourier Transform, Properties of the Fourier Transform, Convolution. Some Special Functions Used in Communication, Energy and Power Spectral Densities, Correlation. System Responses and Filters; Impulse Response and Time-Domain Analysis, Transfer Function and Frequency-Domain Analysis. Filters; Ideal and Real Filters, Low-Pass Filter, High-Pass Filter, Band-Pass Filter, Band-Stop Filter. Amplitude Modulation; Double-Sideband Large-Carrier (DSB-LC) Modulation (Amplitude Modulation), Amplitude Modulators and Demodulators. Double-Sideband Suppressed-Carrier (DSB-SC) Modulation, DSB-SC Modulators and Demodulators. Single-Sideband (SSB) Modulation, SSB Modulators and SSB Demodulation. Vestigial-Sideband (VSB) Modulation, Frequency Shifting and Mixing, Frequency Division Multiplexing. Angle Modulation; Phase Modulation, Frequency Modulation, Spectrum Analysis of Frequency Modulation. Bandwidth of Frequency Modulation; Narrowband Frequency Modulation, Wideband Frequency Modulation. Spectrum Analysis of Phase Modulation, Narrowband Phase Modulation. Modulators and Demodulators for Angle Modulation; Frequency Modulators, Frequency Demodulators. Performance Analysis of Analog Modulation Methods in Noisy Channels.
RENEWABLE ENERGY SOURCES
Course Code:1202731
Theory Hours / Practice Hours: 2/0
ECTS: 3 
Basic Definitions, Energy and the Environment - Greenhouse Effect and Global Warming, Conventional and Renewable Energy Sources, Power Electronic Converters for Renewable Energy Systems, Energy Storage Systems, Solar Energy - Solar Thermal Systems, Solar Energy - PV Systems, Solar Energy - PV Systems, MPPT Techniques, Hydrogen Energy and Fuel Cells, Wind Energy, Wind Energy Systems, Wave and Tidal Energy, Small Hydro and Geothermal Energy, Biomass Energy, Hybrid Energy Systems.
ANALYSIS OF NOISE IN COMMUNICATION SYSTEMS
Course Code:1202735
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Classification and Properties of Signals and Systems, Fourier Series and Their Properties, Fourier Series and Their Properties, Double-Sideband Suppressed-Carrier Amplitude Modulation, Conventional Amplitude Modulation, Conventional Amplitude Modulation, Implementation of Amplitude Modulators and Demodulators, Angle Modulation and Angle Modulators, Random Variables and Random Processes, Noise Models, Gaussian and White Processes, Noise in Amplitude-Modulated Systems, Noise in Angle-Modulated Systems, Transmission Losses and Analog Repeaters, Binary Digital Modulation in a Noisy Baseband Channel, M-ary Digital Modulation in a Noisy Baseband Channel.
DIGITAL IMAGE PROCESSING
Course Code:1202739
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Introduction, Human and Computer Vision Systems, Fundamentals of the Digital Image, Image Enhancement in the Spatial Domain, Image Enhancement in the Frequency Domain, Image Enhancement Transformations, Image Restoration, Image Segmentation, Color Image Processing, Wavelet Transforms and Applications, Image Compression, Image Communication Systems, Digital Image Processing Applications.
MICROCONTROLLER BASED SYSTEMS
Course Code:1202741
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Introduction to microcontroller-based system design, C programming techniques for microcontrollers, Basic tools and software methods for microcontroller-based design, Simulation of microcontroller-based circuits with simulation programs, Microcontroller control of AC-DC converters, Microcontroller control of AC-AC converters, Microcontroller control of DC-DC converters, Microcontroller control of DC-AC converters, Stepper motor control with a microcontroller, Motor control applications with a microcontroller, DC motor speed control with a microcontroller, Four-quadrant DC motor control with a microcontroller, Implementing Timer, PWM and Power mode applications on a microcontroller development board, Implementing communication ports and WDT applications on a microcontroller development board.
LIGHTING AND INTERIOR INSTALLATION
Course Code:1202742
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Introduction to lighting, Knowledge of light and its properties, Photometry, Lighting terms and types, Arc, incandescent, sodium vapor, mercury vapor and fluorescent lamps and types of lamps, Introduction to architectural projects, installation, drawing, Introduction to materials used indoors or outdoors, Regulations related to lighting and interior or exterior design, Lighting calculation methods, Current control calculations, Single-line diagram, Voltage calculation, Examination of interior installation project components and interior installation regulations, Project review and submission.
INTERNSHIP-II
Course Code:1202745
Theory Hours / Practice Hours: 0/0
ECTS: 3 
INTRODUCTION TO NEAR FIELD COMMUNICATION
Course Code:1202746
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Introduction to Near Field Communication, Fundamentals of Near Field Communication, History, Design Challenges of Near Field Communication (NFC), NFC Operating Modes, Coding, Modulation and Interference in NFC, Antenna Designs for NFC Devices and Applications, Near Field Magnetic Communication, Introduction to RFID, Fundamentals, Design Steps, Chip-Based and Chipless RFID Structures, Smart Antenna Designs for RFID Systems, RFID Readers and Writers, Security of RFID Systems, RFID Tags, Active and Passive RFID Structures, Security and Privacy Rights in NFC, Introduction to NDEF, Introduction to Arduino and NFC, NFC in Embedded Systems, Internet of Things and NFC Applications, Wireless Power Transfer, Current NFC Applications, Current NFC Applications.
DIGITAL CONTROL SYSTEMS
Course Code:1202749
Theory Hours / Practice Hours: 3/0
ECTS: 3 
Introduction to digital control systems, Discrete-time systems, AD/DA converters and signal reconstruction, Sampling and hold circuits, Z-transform, Inverse Z-transform, Solution of difference equations, Obtaining the discrete-time system G(z) from the continuous-time system G(s), Block diagrams and pulse transfer functions (PTF) of discrete-time systems, Stability analysis of discrete-time systems, Time response analysis of discrete-time systems, Root loci of discrete-time systems, Frequency response analysis of discrete-time systems, State-space analysis of discrete-time systems, Stability in state space, Design of digital controllers using root loci, Design of digital controllers using frequency response, Design of digital controllers in state space (State-feedback systems), Design of digital controllers in state space (State observer design), Digital PID controllers and their design, Canonical realizations of controllers and real-time execution, Computer-aided application examples.
INDUSTRIAL ROBOT APPLICATIONS
Course Code:1202750
Theory Hours / Practice Hours: 3/0
ECTS: 3 
History of the industrial robot, Types of industrial robots and areas of use, The future of industrial robots and new areas of use, Making the industrial robot drive and power connections and explanation of the teach pendant, Introduction to industrial robot motions and axes, Explanation of the RT Toolbox 3 program, Features of the MELFA BASIC V programming language, Commands in the MELFA BASIC V programming language, Sample applications, Industrial robot input-output connections, Industrial robot simulations.


TERM 8
ELECTRICAL ELECTRONICS ENGINEERING PRACTICE-II
Course Code:1202801
Theory Hours / Practice Hours: 2/1
ECTS: 8 
Procuring the materials and starting the implementation, holding a meeting with the project advisor, Procuring the materials and starting the implementation, holding a meeting with the project advisor, Procuring the materials and starting the implementation, holding a meeting with the project advisor, Conducting practical work on the project, holding a meeting with the project advisor, Reporting the work done in the project, preparing a presentation for the interim report, Interim report presentation, Obtaining experimental results for the project, holding a meeting with the project advisor, Analyzing the experimental results and deciding on the corrections to be made by interpreting them with the project advisor, Resolving the problems and deficiencies identified in the project, holding a meeting with the project advisor, Reporting the work done in the project, preparing a presentation for the final report, Reporting and final presentation.
TRANSMISSION OF ELECTRIC ENERGY
Course Code:1202803
Theory Hours / Practice Hours: 3/0
ECTS: 4 
Introduction to electric transmission systems, Basic principles of transmission system calculations and power for single-phase and three-phase systems, Resistance and inductance in transmission lines, Inductance in transmission lines, Capacitance in transmission lines, Short transmission lines, Medium-length transmission lines, A, Long transmission lines, Stability and compensation in transmission lines, Design of 34.5 kV power transmission lines.
PROTECTION IN ELECTRICAL FACILITIES
Course Code:1202804
Theory Hours / Practice Hours: 3/0
ECTS: 4 
Introduction to power system protection, Network types and faults, Short-circuit calculations, Protection components, Surge arrester, Instrument transformers, Protection methods, Motor, generator and transformer protection, Protection of high-voltage distribution systems, Load protection, Protection connections, Power System Grounding, Network Protection.
POWER SYSTEM ANALYSIS
Course Code:1202805
Theory Hours / Practice Hours: 3/0
ECTS: 4 
Single-line and impedance diagrams, Per-unit calculations, Obtaining per-unit impedance diagrams of high- and low-voltage power systems, Per-unit impedance diagrams of three-winding transformers and elimination of nodes by matrix algebra, Bus impedance and admittance matrices, Short-circuit events in power systems, Three-phase short circuits in synchronous machines and armature reaction, Three-phase short circuits in unloaded synchronous machines, Three-phase short circuits in power systems and circuit breaker selection, Examination of balanced and unbalanced three-phase systems, Symmetrical components and obtaining symmetrical impedances, Examination of unbalanced faults using symmetrical components.
MOTOR DRIVE APPLICATIONS
Course Code:1202806
Theory Hours / Practice Hours: 3/0
ECTS: 4 
What is an inverter? Power and induction motor connection, Programming the inverter via its parameter unit, Programming and controlling the inverter via an HMI screen, Programming and controlling the inverter via Siemens and Mitsubishi PLCs, Inverter-PLC-HMI application example, What is a servo motor? PLC and Motion Controller connection, Speed and position control application of a Mitsubishi servo motor, Interpolation control of two servo motors, Synchronous control of two servo motors, Torque control of a Mitsubishi servo motor, Control of a servo motor and an induction motor with an external potentiometer, Introduction to the robot arm, making the power connection and input/output connections, manual control with a controller, Controlling the robot arm with software.
ANTENNAS AND PROPAGATION
Course Code:1202812
Theory Hours / Practice Hours: 3/2
ECTS: 4 
Definition of Antennas and Types of Antennas, Formation of Radiation, Current Distribution on a Thin Wire Antenna, Basic Antenna Parameters, Radiation Pattern, Isotropic, Directional and Omnidirectional Patterns, Radiation Power Density, Radiation Intensity, Directivity, Gain, Antenna Efficiency, Half-Power Beamwidth, Beam Efficiency, Bandwidth, Polarization, Input Impedance, Radiation Resistance, Antenna Radiation Efficiency, Effective Length and Equivalent Areas, Maximum Directivity and Maximum Effective Area, Friis Transmission Equation and Radar Range Equation, Antenna Temperature, Radiation Integrals and Auxiliary Potential Functions, Vector Potentials of Electric and Magnetic Current Sources, Electric and Magnetic Fields of Electric and Magnetic Current Sources, Solution of the Inhomogeneous Vector Potential Wave Equation, Far-Field Radiation, Duality and Reciprocity Theorems, Fundamental Antennas, Radiation from an Infinitesimal Dipole, Power Density, Radiation Resistance, Near-Field, Far-Field and Intermediate-Field Regions, Small Dipole, Division into Regions (Far-Field Region, Radiating Near-Field and Reactive Near-Field Regions), Finite-Length Dipole, Half-Wave Dipole, Vertical Antenna, Horizontal Wire in Free Space, Horizontal Wire Near the Ground, Rhombic Antenna, Loop Antenna, Helical Antenna, Frequency-Independent Antennas (Spiral Antenna and Log-Periodic Array), Antenna Arrays, Two-Point Source, N-Element Array and Radiation Pattern Plots, Pattern Multiplication, Typical Arrays (Yagi-Uda, Broadside, etc.), Array Scanning (Phase Scanning, Frequency Scanning), Microwave Antennas, Horn Antennas, Parabolic Reflector, Slot Antennas, Lenses, Electromagnetic Wave Propagation, Reflection, Refraction, Diffraction, Interference. Propagation Paths of EM Waves, Ground Waves, Space Waves, Sky Waves.
OPTOELECTRONICS
Course Code:1202814
Theory Hours / Practice Hours: 2/0
ECTS: 4 
Light and the spectrum as an electromagnetic wave, Electromagnetic theories of light and propagation, Concepts of Electro-Optics, Acousto-Optics and Magneto-Optics, Optoelectronic communication systems, Optoelectronic light sources and LEDs, Optoelectronic light sources and Lasers, Structure and characteristics of fiber cables, Light transmission in fiber, multimode propagation, losses, Photodetectors, LDR, Photodiodes and Phototransistors and their characteristics, Solar cell and its applications, Structure and characteristics of the optocoupler, Optoelectronic security and alarm applications, Optoelectronic Design, Optoelectronic sensor applications.
ENGINEERING ECONOMICS
Course Code:1202816
Theory Hours / Practice Hours: 2/0
ECTS: 3 
INTRODUCTION: Economic decision making in engineering, Basic Concepts: Basic concepts of engineering economics, Investment evaluation criteria, TIME VALUE OF MONEY: Cost of money and economic equivalence, Interest Rate Calculations: Simple and Compound interest rates; Derivation of compound interest formulas, Use of compound interest tables, Nominal and effective interest rates; interest formulas and their use, Cash Flow Calculations: Present Value for Single-Payment and Equal-Payment Series, Calculations for Uniform Gradient Series, Investment Evaluation Techniques: Present Worth Analysis, Future Worth Analysis, Annual Equivalent Amount Analysis, Internal Rate of Return Analysis, Profitability Index Method, Payback Period Analyses.
LABOR LAW AND ETHICS
Course Code:1202817
Theory Hours / Practice Hours: 2/0
ECTS: 4 
The concept, definition and branches of Labor Law, The emergence and development of Labor Law, Fundamental characteristics of Labor Law, Principles governing Labor Law, The place of Labor Law in the legal system, General and special sources of Labor Law, The concepts of employee, employer, main employer and subcontractor, and the concept of employer's representative, Definition and scope of the workplace, the opening, transfer and closing of a workplace, and the scope of application of Labor Law with respect to persons, The scope of application of Labor Law with respect to type of work, definition, elements and characteristics of the employment contract, Termination of the employment contract without notice of termination, invalidity of the employment contract, termination of the employment contract by notice of termination, Transfer of the employment contract, Capacity to conclude an employment contract, freedom to conclude an employment contract and its limits, prohibitions on concluding employment contracts and the obligation to conclude an employment contract, The Employee's Obligations, the employer's obligations, wages and their components, protection of wages, the duty of care toward the employee and the duty of equal treatment, Termination with notice (continued), termination without notice as termination for just cause - unjust termination, Legal consequences of the termination of the employment contract, such as severance pay, issuing a work certificate, release agreements and non-compete clauses, Working hours including overtime, night work, make-up work and short-time work, rest periods, intermediate rest, weekly rest day, public holidays and annual paid leave, The obligations of the employer, the state and the employee within occupational health and safety, and the consequences of violating these obligations, Compensation arising from labor law is explained.
DIGITAL COMMUNICATION SYSTEMS
Course Code:1202818
Theory Hours / Practice Hours: 2/2
ECTS: 4 
Introduction, Review of Fourier analysis and probability, Sampling of baseband signals, Sampling of bandpass signals, Pulse amplitude modulation (PAM), Pulse width modulation (PWM), Pulse position modulation (PPM), Pulse code modulation (PCM), Quantization, Delta modulation (DM), Adaptive DM, Differential PCM, Baseband pulse transmission, Matched filter, Intersymbol interference (ISI), Nyquist criterion, Baseband M-level PAM, Equalization, Transmission over an additive white Gaussian noise (AWGN) channel, Bandpass data transmission, Amplitude shift keying (ASK), Frequency shift keying (FSK), Phase shift keying (PSK), Differential PSK, Introduction to M-ary bandpass modulation, Introduction to multiplexing and multiple access methods.
OUTDOOR LIGHTING
Course Code:1202826
Theory Hours / Practice Hours: 2/0
ECTS: 4 
Principles of outdoor lighting design, Luminaire and pole types, Lamps and color temperature, Tree and plant lighting, Water lighting, Boulevard and street lighting, Building facade lighting, Decorative lighting, Historic building lighting, Tunnel lighting, Automatic lighting systems, Outdoor lighting works, Road lighting, Sample calculations and drawings.
WIRELESS COMMUNICATION SYSTEMS
Course Code:1202835
Theory Hours / Practice Hours: 3/0
ECTS: 4 
Wireless Communication Systems, Basic Concepts, Mathematical Foundations (Probability Theory), Mathematical Foundations (Sampling theorem), Information, Entropy, Data Compression, Channel Coding, Error Correction and Detection (Linear Block Codes), Performance of Digital Modulation Techniques in Noisy Channels, Channel Coding, Error Correction and Detection (Convolutional Codes), Path Loss, Shadowing, Fading, Channel Classifications, Performance of Digital Modulation Techniques in Fading Channels, MIMO Systems and Space-Time Coding, Cooperative Diversity, Multiple Access Techniques, FDMA, TDMA, Spread Spectrum, CDMA, NOMA, GSM, Solved Problems.
INTRODUCTION TO ARTIFICIAL INTELLIGENCE
Course Code:1202845
Theory Hours / Practice Hours: 2/0
ECTS: 4 
History and philosophy of Artificial Intelligence, Basic Concepts, Probability: Bayesian Classifiers, Similarities: Nearest Neighbor Classifiers, Linear and Polynomial Classifiers, Artificial Neural Networks, Decision Trees, Performance Evaluation Criteria, Artificial Intelligence Applications.
