Military University of Technology

Faculty of Mechatronics, Armament and Aerospace

Erasmus + course on Aerospace Engineering level 1 in the fall semester 2025/2026

at the Faculty of Mechatronics, Armament, and Aerospace

Name of the course ECTS Semester Cycle Language
Foreign Language 2 ECTS; Fall Bachelor English
Physics 2 4 ECTS; Fall Bachelor English
Electrical Engineering and Electronics 6 ECTS; Fall Bachelor English
Technical Mechanics 6 ECTS; Fall Bachelor English
Strength and Materials Science Laboratory 2 ECTS; Fall Bachelor English
Mathematics 4 6 ECTS; Fall Bachelor r English
Human Factor 2 ECTS; Fall Bachelor English
Aviation Law and Regulations 2 ECTS; Fall Bachelor English

Erasmus + course on Aerospace Engineering level 2 in the fall semester 2025/2026

at the Faculty of Mechatronics, Armament, and Aerospace

Name of the course ECTS Semester Cycle Language
Aircraft Materials 2 ECTS; Fall Bachelor English
Strength of Materials and Structures 3 ECTS; Fall Bachelor English
Aerodynamics 3 ECTS; Fall Bachelor English
Manufacturing Techniques in Aeronautical 2 ECTS: Fall Bachelor English

Structures

Heat Transfer 2 ECTS; Fall Bachelor English
Avionic Systems 2 ECTS; Fall Bachelor English
Theory of Aircraft Engines 5 ECTS; Fall Bachelor English
Strength of Aircraft Structures 4 ECTS; Fall Bachelor English
Hydropneumatic Systems 3 ECTS; Fall Bachelor English
Propellers and Rotors 2 ECTS; Fall Bachelor English
Aircraft Fuels and Lubricants 2 ECTS; Fall Bachelor English




Erasmus + course on MECHATRONICS level 1 in the fall semester 2025/2026

at the Faculty of Mechatronics, Armament, and Aerospace

Name of the course ECTS Semester Cycle Language
Foreign Language 2 ECTS; Fall Bachelor English
Physics 2 4 ECTS; Fall Bachelor English
Electrical Engineering and Electronics 6 ECTS; Fall Bachelor English
Technical Mechanics 6 ECTS; Fall Bachelor English
Strength and Materials Science Laboratory 2 ECTS; Fall Bachelor English
Basics of Machine Constructions 4 ECTS; Fall Bachelor English
Computer Science and Mechanics Laboratory 3 ECTS; Fall Bachelor English
Manufacturing Engineering and Workshop 3 ECTS: Fall Bachelor English

Measurement Laboratory

Erasmus + course on Aerospace Engineering level 1 in the spring semester 2025/2026

at the Faculty of Mechatronics, Armament, and Aerospace

Name of the course ECTS Semester Cycle Language
Foreign Language 2 ECTS; Spring Bachelor English
Basics of Machine Constructions 4 ECTS; Spring Bachelor English
Basics of Automation 4 ECTS; Spring Bachelor English
Digital and Microprocessor Systems 3 ECTS; Spring Bachelor English
Basics of Modelling Physical Systems 2 ECTS; Spring Bachelor English
Strength of Materials and Structures 4 ECTS; Spring Bachelor English
Fluid Mechanics 4 ECTS; Spring Bachelor r English
Thermodynamics 4 ECTS; Spring Bachelor English
Avionic Systems 3 ECTS; Spring Bachelor English




Erasmus + course on Aerospace Engineering level 2 in the spring semester 2025/2026

at the Faculty of Mechatronics, Armament, and Aerospace

Name of the course ECTS Semester Cycle Language
Aircraft Integrated Laboratory 5 ECTS; Spring Bachelor English
Flight Mechanics 4 ECTS; Spring Bachelor English
Avionic Systems 2 ECTS; Spring Bachelor English
Aeroelasticity 2 ECTS; Spring Bachelor English
Aircraft Construction 4 ECTS; Spring Bachelor English
Aircraft Propulsion Systems 4 ECTS; Spring Bachelor English
Hydropneumatic Systems 2 ECTS; Spring Bachelor r English
Design and Manufacture of Aircraft Structures 2 ECTS; Spring Bachelor English
Apprenticeship 5 ECTS; Spring Bachelor English

Erasmus + course on MECHATRONICS level 1 in the spring semester 2025/2026

at the Faculty of Mechatronics, Armament, and Aerospace

Name of the course ECTS Semester Cycle Language
Foreign Language 2 ECTS; Fall Bachelor English
Basics of Automation 4 ECTS; Fall Bachelor English
Fundamentals of Robotics 2 ECTS; Fall Bachelor English
Electrical and Electronic Engineering 2 5 ECTS; Fall Bachelor English
Basics of Mechanical Engineering 2 3 ECTS; Fall Bachelor English
Digital and Microprocessor Systems 5 ECTS; Fall Bachelor English
CAXx Basics 5 ECTS; Fall Bachelor r English
Introduction to Mechatronics 4 ECTS; Fall Bachelor English

Students must take all offered subjects on the take-it-or-leave-it basis.

English Language and Polish Language for beginners (2 ECTS each) are offered.




Foreign Language:

Structural-grammatical material: revision, expansion and systematisation of the following topics: grammatical tenses/ tenses of narration;
active/passive voice; de-pendent speech; conditionals; question formation; collocations; com-pound sentences; word order in a sentence; modal
verbs; phrasal verbs. Conceptual-functional material: requests; suggestions; offers; advice; consent/refusal; negations; agree/disagree; ex-
pressing opinion, cause/effect; reason/purpose; wishes, apology; summary; choice of register/style, specialized language

Physics 2:

Discussing the basic concepts and laws governing electric current. Introducing the concepts of magnetic field and the quantities describing it
and comparing with electrostatic and gravitational fields. Discussing the electromagnetic field and its laws. Introducing the basic concepts of
optics. Discussing the corpuscular-wave dualism of radiation. Discussing the structure of atom including quantum concepts. Introducing the
concept of corpuscular-wave dualism of matter. Discussing the principle of laser construction and features of laser light. Learning the
fundamentals of solid state physics, introducing a band model, discussing basic physical phenomena in semiconductors. Discussing the structure
of the atomic nuclei, phenomena and laws of radioactivity and reactions of heavy nuclei fission and synthesis of light nuclei

Electrical Engineering and Electronics:

Basic concepts and laws of electrical engineering, methods of analysis of DC and AC circuits. Basic electronic components and their application
in circuits. Basics of construction and analysis of electrical circuits, necessary for synthesis and analysis of more complex electrical and
mechatronic systems. DC and AC electric circuits. Methods of analysis and design and determination of basic parameters and characteristics.

Principles of operation of selected DC and AC machines. Basic electronic components and systems, their parameters and characteristics.

Technical Mechanics:

Statics includes the concepts and principles of statics, reduction of force systems and equilibrium conditions, laws of friction and the calculation
of centres of gravity. Strength of materials includes the basic concepts of strength of materials, tension, compression, bending, torsion and
buckling, characterisation of multidimensional stress states, deflection calculations of beams and plane trusses. Kinematics includes the basic
concepts and terms of kinematics, point kinematics, rigid body motion, compound point motion, plane motion, and spherical rigid body motion.
Dynamics includes the basic concepts and definitions of dynamics, dynamics of a point and system of material points, dynamics of rotary
motion and motion of a plane rigid body. Elements of analytical mechanics includes description of the dynamics model of a real object and
definitions of special deformable elements with linear properties: It introduces an extended classification of bonds, definitions of the general
equation of dynamics and Lagrange's equation

Strength and Materials Science Laboratory:

Experimental determination of strain and stress in a selected section of a bending beam. Experimental verification of the formula determining
the deflection line of a bending beam. Calculation of reactions of a statically indeterminate structure. Experimental determination of material
constants, i.e. Young's modulus and Poisson's number of a metal sample. Experimental determination of critical force in a compression bar.
Thermal analysis of alloys. Microscopic examination of the structure of steels, cast steels and cast irons. Microscopic examination of non-
ferrous metal alloys. Dilatometric analysis of metals. Measurements of metal hardness. Examination of hardiness of steel. Precipitation
strengthening of aluminium alloys. Density testing of porous materials and powders.

Mathematics 4:

Probability calculus. Basic probability distributions and their applications. Mathematical statistics and its application in experimental research.
Using numerical methods in probability calculus and statistics.

Human Factor:

Necessity to consider human factors, incidents influenced by human factors/human error, Murphy's Law. Formation of executive processes and
activities. The role of training and habits. Human capabilities and limitations. Vision, lighting, hearing, association and inference, concentration
and perception, memory, claustrophobia and physical limitations, health hygiene, nutrition. Social psychology (sociology). Responsibility:
individual and group, motivation and inhibition of motivation, group pressure on the individual, cultural background/influences, working in
groups, management, supervision and leadership. Factors affecting the performance capabilities. Physical fitness/health, stress: domestic and
work related, time pressure and deadlines, workload: excess and lack, sleep and fatigue, shift work, alcohol, medication, drugs. Surrounding
environment. Noise and fumes, lighting, climate and temperature, movement and vibration, working conditions. Tasks/activities. Physical work,
repetitive activities, visual inspection, complex systems. Communication. Communication within and between teams, work distribution and
recording, updating, information circulation, sharing information (access levels). Human error. Models and theories of error, types of error in
maintenance activities, consequences of errors (e.g. accidents), avoiding and controlling errors. Hazards in the workplace. Recognising and
avoiding hazards, dealing with emergency situations.



Aviation Law and Regulations:

General knowledge of law. Areas and branches of law. The system of law in Poland - basic legal acts. The European Union and Community law.
Aviation law - basic concepts and subject matter. A history of aviation law. Applicable regulations of the national and international aviation
law. Conventions and legal systems in international aviation law - International Civil Aviation Organisation (ICAO). Selected problems of law
jurisdiction in the field of aviation law. The concept of common aviation regulations in the European Union and the role and importance of
EASA. National aviation law - the 'Aviation Law' Act. Relationship between 'civil' EASA Part and military Mil Part regulations. Principles and
legal basis for the operation and management of continuing airworthiness of aircraft regulations: Part-M continuing airworthiness
requirements. Part-145 regulations, approved maintenance organisations. Air transport regulations: Part OPS, Part-AWO, Part - MMEL and
Part - MEL. ATA Maintenance Specifications 100/104. Applicable documentation and document specimens.

Aircraft Materials:

Requirements for aircraft construction materials. Strength, technological (formability, heat treatment, joining methods) and performance (heat
resistance, corrosion resistance, fatigue life, abrasion resistance, erosion resistance, etc.) characteristics of the main groups of materials used in
the construction of airframes and aircraft propulsion systems.

Aerodynamics:

Introduction to aerodynamics, aerodynamic objectives and research methods in aerodynamics. Aerofoil theory: description of geometry,
pressure distribution over the aerofoil, aerodynamic force coefficients, aerofoil aerodynamic characteristics. Finite extension aerofoil:
description of geometry, rotary lifting line theory, induced drag, aerofoil aerodynamic characteristics. Subcritical and supercritical aerofoil and
wing flow. Elements of high speed aerodynamic theory: small disturbance theory, sound barrier, densification and dilution waves, aerodynamic
heating. Aerodynamic interference, supersonic air flow, elements of complete aircraft aerodynamics, experimental aerodynamic characteristics
of model aircraft.

Manufacturing Techniques in Aeronautical Structures:

Principles of process design in CAD/CAM systems. Numerically controlled machine tools. Systems for programming machine tools and process
equipment. Methods for developing post-processors in the GRIP programming language for the NX system. Concurrent design of product
structure and technology. Automation of the manufacturing process. Manufacturing methods for airframe and powerplant components and
assemblies

Heat Transfer:

Concepts and quantities of description of heat transfer issues. Fourier, Newton and Stefan-Boltzmann Laws. Calculation of steady-state heat
transfer through multi-layered flat and cylindrical walls using thermal resistance. Calculation of heat transfer through rods and ribs under
various boundary conditions. Determination of heat transfer coefficients for fluid flows inside and outside channels. Determination of heat
transfer coefficients for flowing flat walls. Cooling of gas turbine blades. Heat transfer boundary conditions for gas turbine blades.
Determination of temperature distribution in a model turbine blade using Excel.

Theory of Aircraft Engines:

Operating principles of an aircraft piston engine and their characteristics. Operating parameters of a single-flow turbine jet engine. Two-flow
turbine jet engine and its application. Propeller and helicopter turbine engine. Parameters and operating characteristics of components (inlet,
compressor, combustion chamber, turbine and types of exhaust systems in turbine engines). Basic characteristics of turbine engines. Analysis of
engine characteristics linking engine parameters to flight parameters. Conclusions resulting from the analysis of fundamental importance to the
problems of construction and operation of aircraft engines.

Strength of Aircraft Structures:

General information. Girders. Membrane theory of cylindrical shells. Free torsion of thin-walled prismatic bars. Open section bending and
shearing of thin-walled bars. Bending and shear of thin-walled bars with closed cross-section. Sandwich construction (three layer construction).
Elastic stability of bars. Elastic stability of plates. Structural work after loss of stability. Current directions of development of strength calculation
methods for aeronautical structures.

Propellers and Rotors:

General information. Aerodynes, rotorcraft, propellers, helicopters.

Lift rotors, rotor hubs, joints and blades of lift rotors. Propellers. Geometric and aerodynamic quantities characterising a propeller. Vortex
theory as applied to propellers and carrier rotors. Flux theory of propeller and carrier rotor. Thrust, efficiency. Coefficients characterising
propeller performance. Simplified vortex theory of propellers and mainspring rotors. Apical loss coefficients. Model of vortex carrier line. Blade



element theory as applied to propellers and carrier rotors. Elements of non-stationary aerodynamics. Peculiarities of carrier rotor
aerodynamics. Working ranges of the carrier rotor. Profile power. Elements of helicopter flight mechanics. Forces on control levers. Basic
characteristics of controllability. Steady states of flight. Propeller blade strength

Aircraft Fuels and Lubricants:

General information about fuels and lubricants. Aviation fuels - methods of obtaining, properties, energy characteristics. Combustion process of
hydrocarbon fuels. Basic fuel combustion reactions. Aviation fuels - basic characteristics, normative requirements, assortment range and
principles of use. Additives to aviation fuels. Methods of assessing resistance to knocking combustion. Fuels for aviation turbine engines - basic
characteristics, normative requirements, assortment range and principles of use. Fuel additives. Airport control of fuel quality. Deposits and
smoking. Malfunctions of aviation turbine engines related to fuel quality. Lubricating oils used in aviation - basic characteristics, normative
requirements, range and principles of use. Greases, technical and auxiliary fluids used in aviation. Transport, storage and distribution of fuels
and lubricants

Basics of Machines Construction:

Mastery of design skills for machine components and assemblies, fatigue strength issues for machine components and assemblies and tribology
issues.

Computer Science and Mechanics Laboratory:

Execution in Matlab of applications using conditional, selection and iterative instructions. Constructing functions in Matlab, handling files,
illustrating calculation results in graphs. Solving the task of preparing a logical data model. Verification and documentation of the model.
Individual task to design and build a database. Development of user manual and database documentation. Statically loaded beam and space
truss calculations using ANSYS Mechanical APDL software. Static calculation of planar and spatial element using ANSYS Workbench software.

Manufacturing Engineering and Workshop Measurement Laboratory:

Basic knowledge of casting design. Methods of producing castings. Knowledge of the influence of selected parameters of the powder pressing
process, as well as the casting process, on selected properties of the manufactured product. Theoretical foundations of metal forming. Methods
of manufacturing machine part components by means of plastic forming. Fundamentals of assembly organisation. Knowledge of basic
workshop instruments. Ability to take measurements using basic workshop instruments. Basic knowledge of CMMs. Coordinate measurements.
Knowledge of thread and gear measurements.

Basics of Machine Constructions:

Basics of mechanical construction theory. Fatigue and shape strength of structural elements and assemblies. Inseparable and separable
connections used in machine construction. Susceptible elements used in mechanical engineering. Mechanical transmissions — gear
transmissions. Mechanical transmissions - friction gears and pulley-based transmissions. Mechanical clutches. Mechanical brakes. Tubular
connections and valves. Fundamentals of hydrostatic propulsion. Modelling of design process. Elements of tribology.

Digital and Microprocessor Systems:

Counting systems and conversions. Binary codes. Fixed and floating point arithmetic. Basics of Boolean algebra. Logic gates and flip-flops. Basic
combinatorial, sequential and arithmetic blocks. Programmable circuits. Classification and organisation of memory. Microprocessor
architecture, command cycle, command list. Design and operation of microprocessors and microcontrollers. Microprocessor system
organisation. Input-output (I/0) systems and embedded peripherals of microcontrollers. Introduction to microprocessor programming -
languages and programming environments.

Basics of Modelling Physical Systems:

Basics of modelling. Introduction to Matlab-Simulink and LabView. Determination of mathematical models of complex mechatronic systems.
Modelling of complex mechatronic systems in LabView and Matlab-Simulink. Data input to simulation. Basic data structures and their
representation. Basic structures used in modelling. M-function and script files, VI and subVI. Presentation of simulation results. Graphical user
interface in the process of modelling and testing complex mechatronic structures.

Strength of Materials and Structures:

Introductory information. Experimental basis for the determination of mechanical properties of materials. Calculation of tensile and
compressive strength of rods. Moments of inertia of plane figures. Internal forces in rods. Bending of a straight bar. Axis of deflection of a
straight bar. Statically indeterminate bending beams. Stress state theory. Strain state theory. Relationships between deformation state and
stress state. Stress hypotheses. Torsion of bars. Compound action of internal forces in simple rods. General energy theorems and their



application. Curved rods. Stability of rods. Fundamentals of stress analysis, free torsion of rods of any cross-section. Non-free deformation of
thin-walled rods of open cross-sections. Axially symmetric thin-walled tanks. Thin plates. Elements of dynamics of elastic systems. Stress of
materials under periodically varying loads. Material creep.

Fluid Mechanics:

Description of fluid state and motion, kinematics elements, velocity circulation. Local motion of a fluid element, deformation velocity tensor and
stress tensor. Basic equations of fluid mechanics,

Navier-Stokes equation, similarity of flows. Elements of hydrostatics - equilibrium equation, hydrostatic thrust and buoyancy, standard
atmosphere. Euler's equation of motion, Bernoulli's equation, elements of applied hydraulics. Laminar and turbulent motion, boundary layer,
Prandtl equation, Karman equation.

Karman equation. “Well and badly” flowing bodies, issues of boundary layer detachment, effect of detachment on aerodynamic coefficients.
Wave phenomena, effect of gas compressibility, isentropic flows.

Thermodynamics:

Thermodynamic state. The equations of state of perfect and real gases. Properties of gas mixtures. Principles of thermodynamics. Characteristic
transformations. Thermodynamic circuits. Properties of single-component real substances. Phase transitions. Multicomponent systems.
Equilibrium conditions of thermodynamic system. Combustion of liquid and solid fuels. Properties of combustion products. Fundamentals of
thermodynamics of flows. Heat transfer: conduction, convection and radiation. External and internal heat sources heating a structure.
Fundamentals of energy conversion from renewable sources.

Avionic Systems:

Definition, architectures and basic characteristics of avionics systems. Electrical power sources on aircraft. Lighting and light signalling systems.
Rain and ice protection systems. Aircraft engine ignition systems. Organisation elements of aircraft on-board computer and data exchange
systems. Fibre optics and fibre optics technology. Integrated modular avionics systems. On-board information and maintenance imaging
systems. Flight data and cabin voice recorders. Cabin and information systems. Construction and principles of aeronautical measuring
instruments and systems. Autonomous Navigation Systems. Aircraft Control Systems. Electromagnetic compatibility issues. Flight and traffic
management systems. Servomechanisms and actuators. Fundamentals of radio wave propagation. Radio-electronic communication
equipment. Non-autonomous navigation systems. Systems and devices aiding the instrumented landing process. Secondary radar in air traffic
control, collision avoidance systems. Radio altimeters and ground proximity warning devices. Weather radars, Doppler radars, area navigation
systems.

Aircraft Integrated Laboratory:

Health and safety rules applicable during aircraft maintenance. Current maintenance of aircrafts. Airframe assembly maintenance of aircraft
and helicopter. Aircraft airborne equipment maintenance. Damage verification and replacement of airframe components. Controlling the main
operating parameters of individual airframe systems. Operation of aircraft emergency systems and equipment. Analysis of operational
parameters of an aircraft propulsion system based on an engine test.

Flight Mechanics

Flight mechanics objectives, forces acting on the aircraft. Dynamics of aircraft motion as a material point. Motion of aircraft on rectilinear
trajectories inclined at any angle. Aircraft transient motions on rectilinear and curvilinear tracks in the vertical and horizontal plane and on
space tracks. Issues of aircraft take-off and landing, aerodynamic characteristics in take-off and landing configurations. Dynamics of aircraft
motion as a material solid. Aircraft equilibrium, static stability and longitudinal controllability. Equilibrium, static stability and lateral
controllability, aircraft equilibrium curve. Moments acting on an aircraft in transient motion. Peculiarities of aircraft flight at large angles of
attack. Suborbital and orbital flights of spacecraft.

Aeroelasticity:

General knowledge of aerodynamics of non-stationary flow, main equations, Lagrange integral, velocity potential, boundary conditions,
aerodynamic effects of circulationless and circulatory flow. Flow of a thin airfoil with finite velocity at the flow edge. Effect of wing haunch.
Flatter, equations of motion, flexion-torsion flatter of wing airfoil. Influence of geometric, elastic and mass characteristics on critical flatter
velocity. Flex-torsional flatter of a finite span wing, equations of equilibrium. Approximate methods for calculating flatter velocity and
frequency. Galerkin method. Criteria of elastic stability of a structure in flow. Wing flatter oblique wing. Low elongation wing flatter. Flatter of
the tailplane. Flatter with one degree of freedom. Flatter free-from-attachment aircraft. Flatter of plates and shells. Non-linear flatter issues.
Detachment Flatter. Static aeroelasticity problems. Flatter research from historical perspective.



Aircraft Construction:

Aircraft requirements and classification. Selection of layout and basic airframe parameters, statistical factors. Wing structure and its
components. Work of girder, semi-shell, shell structures. Structure and work of the wing near the recess, nodes and connections. Wing
mechanisation. Ailerons, empennage and control system. Fuselage and flight deck. Landing gear, characteristics and classification, landing gear
requirements. Main and auxiliary landing gear design, suspension, airwheel design. Selection of layout and basic parameters of helicopter
airframe. Main rotor requirements; types and parameters defining main rotors. Carrier rotor operating range characteristics, purpose of joints.
Main rotor hub design. Control disc design, control system design. General helicopter control principles: periodic, pitch and tail rotor control.
Tail rotor design. Transmission systems, arrangement of engines in a helicopter. Fuselage and flight deck, constructional peculiarities.
Helicopter landing gear. Developmental trends. Mission definition. Design trend analysis. Project cost analysis. Preliminary mass estimation.
Forces on aircrafts and helicopters. Static and dynamic loads. Overload factor, disposable overload, limitations. Selected aspects of related to
airworthiness regulations for aircraft. Load curve. Aeroplane and helicopter limitations and tests. Wing and rotor blade loads. Loads on

ailerons, flaps and spoilers and control system. Fuselage and landing gear loads. Airframe and helicopter fatigue calculations. Main aerofoil and
fuselage design. Selection of configuration of fairings. Selection of propulsion units.. Design of flaps, slots, brakes. Structural component design
and material selection. Consideration of stability and controllability requirements in design. Compromises in aeronautical design. Elements of
rocket and spacecraft design.

Aircraft Propulsion Systems:

Construction of aircraft propulsion systems with turbine engines (jet, propeller and helicopter) and piston engines; construction, loads and
strength calculations of basic engine units and their parts; construction materials; engine installations - construction and principles of
operation, structure and operation of individual units, propellants and lubricants; hydro-mechanical and electronic control systems; reduction
gearing of aircraft engines; propeller construction, propeller pitch control; inlet air dust collectors; starting of turbine and piston engines;
operation and diagnosis of aircraft propulsion systems; indication of operational parameters of propulsion systems.

Hydropneumatic Systems:

Working fluids and gases used in hydropneumatic systems and conditions of their use. Hydropneumatic energy sources used on-board of
aircraft. Hydraulic and pneumatic actuators. Hydraulic boosters. Control elements for flow direction, pressure and flow rate of liquids and
working gases. Rigid and flexible hoses. Couplings and connections. Filters. Reservoirs and dampers. Fuel systems. Fire suppression systems. Air-
conditioning systems. Anti-icing systems. Hydraulic systems. Oil systems and cooling. Aircraft crew oxygen systems and emergency equipment.
Principles of operation of on-board hydropneumatic equipment.

Design and Manufacture of Aircraft Structures:

Specificity of the airframe as a production object. Methods of mapping airframe geometry. Methods of shaping parts from thin sheets and
sections. Methods of manufacturing integral metal and composite parts. Connection technologies used in the assembly of parts and
subassemblies of airframes (riveting, bonding, gluing). Sub-assembly and final assembly. Methods of assuring quality and reliability of parts.
Aircraft wear and damage. Capabilities and technologies for the repair of airframe coverings and strength members. Repairs of sandwich and
composite structures.

Apprenticeship:

Students get acquainted with the rules and regulations of occupational health and safety. Students familiarize themselves with the
organizational structure, activity profile, tasks and possibilities of the enterprise. Students familiarize themselves with technical, maintenance,
repair and overhaul documentation, its circulation and quality control process. Inspecting the condition of equipment and taking diagnostic
measurements using operating and measuring equipment (under the direction of the instructor). Basic maintenance and workshop work at
workstations (under the direction of the instructor). Use, installation and configuration of specialised or auxiliary computer software. Preparing
and drawing up technical, technological, advertising and promotional documentation.

Basics of Automation:

Basic concepts of control theory. Types and structures of control systems. Structure of automatic control system. Elements of automation
systems. Modelling of objects and elements of automatics. Operator transmittance, spectral, state space. Controllability and observability. Time
and frequency characteristics. Stability - stability criteria. Quality of regulation processes - criteria of regulation quality. Types of correction and
types of regulators. Synthesis of control systems by classical methods. Impulse control. Discrete transmittance of impulse control system. Digital
control - basic structures. Logic and sequential control. Technology of automation systems: measuring devices (angle position sensors),
regulators (controllers), and actuators (setting and executive elements). Automated and robotic systems. Structures of 1st, 2nd and 3rd
generation robots. Simulation methods of dynamic systems study



Fundamentals of Robotics:

Robotics as a field of science. The laws of robotics. Classification of robots and manipulators. Basic components of robots and manipulators.
Spatial description of robots and manipulators. Coordinate systems and their transformation. Simple and inverse task. Determination of

velocities, accelerations, forces and moments of the manipulator. Robot effectors. Classification and characterisation..

Electrical and Electronic Engineering 2:

Analysis of three-phase circuits and non-sinusoidal periodic currents. Fundamentals of electrical filters. Construction and principle of operation
of DC and AC electrical machines. Knowledge of the effects of electricity on the human body and the principles of electric shock protection in
electrical installations and equipment. Construction and principles of electronic components: unipolar transistors, complex electronic circuits:
controlled rectifiers, switching power supplies, A/D and D/A converters. Construction, principle of operation of non-linear systems and their
applications.

Basics of Mechanical Engineering 2:

Mastering the ability to design machine components and assemblies (also using CAD systems). Issues relating mainly to mechanical
components and propulsion systems. Bearings, mechanical transmissions: gears, friction and linkage. Analysis of kinematic systems. Bearing
selection, gearbox calculations.

CAXx Basics:

Design using freeform and parametric modelling systems. Basic information on mechatronic system design and construction notation using
computer-aided design systems. An overview of topics related to reverse engineering, measurement and geometric representation of both free
and parametric surfaces, computer aided engineering calculations CAE, computer aided manufacturing CAM, incremental manufacturing
technology - rapid prototyping and characteristics of the basic methods used in so-called 3D printing.

Introduction to Mechatronics:

Essence of mechatronics, structures of mechatronic devices. Ways of describing the state of an object and its systems. Image sensors, sound
sensors and motion sensors. Signal synthesis systems in mechatronic devices. Sound processing methods. Modelling of image data processing
systems. Processing of data from motion sensors, acceleration sensors. Study of algorithms and circuits for digital processing: audio, video.
Signal synthesis in mechatronic devices.



