Study modules for bachelor's degree programmes

Name Credits Purpose Description Chapters and topics
o obtain knowledge of the principal types of radiant energy |Environmental radiant energy sources. Potential of |1 Radiation. Dimensions and unit.
sources properties and the potential. Knowledge of radiant | radiant energy and usage possibilty. Technologies of |2. Laws of radiant energy
energy usage potential and prospects. the conversion of solar radiation nto electrical energy. | 3. Sources of radiant and light energy, their classification and usage.
4. Use of the Sun radiant energy and technology of conversion to electric power.
41 Potental of Solar energy in Lithuania.
4.2, Direct conversion of solar radiation into electrict.
Environmental Radiant Energy . 4.3, Technologies of application of Solar radiation for heating.
Sources 4.4, Solar thermal electricity power technologies.
4,5 Basics of Solar power plant design.
4,6. Selection of photo-voltaic modules.
4.7. Selection of inverters of Solar power plants:
. Effciency and prospects of use radiant energy.
o provide knowledge about environmental profection, the | Theoretical and practical knowledge necessary for | 1. The concept of protection. mpact on in civilengineering
primary international, European and Lithuanian scientifc research and design is acquired about 2. Environmental legal acts
legislation, impact control, and pollution during construction and 2,1. Intenational protocols, conventions and agreements
methods of reducing environmental polluion and to develop. [ buiding operation, about the environmental impact  [2.2. European legal acts
skils in evaluating the sustainable usage possibilty of monitoring and polluion reduction methods. 23, Lithuanian environmental legistation
natural resources in civil engineering. Knowledge is acquired about valid environmental  |2.4. Environmental issues in the existing technical regulations for construction in Lithuania
legal acts. The abilty to solve pollution reduction and |3. Complex environmental pollution
pollution treatment issues of atmosphere, soil,water, |3,1. Pollution of the atmosphere, soil and water and is reduction methods
and domestic and industrial wastewater is acauired.  |3,2. Chemical and physical pollution
3,3, Reduction of physical pollution in civl engineering
E”v‘m”g‘z::}‘uz:“::°"°" " 3 4. The evaluation of the effects on the environment
4,1, Monitoring of environmental factors
4.2. Polluion montorin
4,3, The evaluation and control of the effects on the environment
. Interacton with the environment in civil engineering
5,1. Environmentally friendly materials
5,2. Renewable energy usage for buildings' heating and cooling
5,3. Development of sustainable use of natural resources in the civl engineering
6. Prevention of ecological disasters
Gaining knowledge about the sources of waste generafion, | Knowledge of types and compositon of waste, ts | 1. Waste Tegal regulation and prioities for the EU and Lithuania
waste quantities and influencing factors, and the main generation, sources, physical, chemical and biological | 2. Waste generation, nature, collection and transportation
characteristics of the waste handiing and recycling methods, |properties of waste, principles of waste management, |3. Mechanical treatment of waste
equipment and technology legal framework and priorties for waste management, |4. Biological treatment of waste
landfiling, mechanical, biological and thermal 5. Mechanical-biological reatment of mixed waste
reatment, hazardous waste and its sources, reuse the |6. Thermal Waste Treatment and Disposal
use of secondary raw materlals. 7. Waste landfiling
Weaste Management and Recycling 3 8. Hazardous waste sources, types and properties, processing
Technology 9. Main streams of secondary raw materials processing technology
10. Metal, rubber waste, used oi recyciing technology
1. Glass, plastic and paper recyciing technology
12. Re-use of waste for the manufacture of constructon products
13. Radioactive waste storage
Gaining knowledge about the sources of waste generafion, |Is able to identiy the types and compositon of heir | 1. Waste management of legal regulation and management priorites for the EU and Lithuania
waste quantitis and influencing factors, and the main formation, the sources of waste , physical, chemical | 2. Waste generation, nature, collection and transportation
characteristics of the waste handiing and recycling methods, [and biological properties of waste management 3. Mechanical treatment of waste
equipment and technology principles, legal framework and priorites for the: 4. Biological treatment of waste
management, storage of waste in landfils, 5. Mechanical-biological reatment of mixed waste
mechanical, biological and thermal treatment of 6. Thermal Waste Treatment and Disposal
Waste Management and Recycing hazardous waste and their sources, re the use of | 7. Waste landfiling
eemlogy 6 secondary raw mateials. 8. Hazardous waste sources, types and propertes, processing
9. Main streams of secondary raw materials processing technology
10. Metal, rubber waste, used o recyciing technology
1. Glass, plastic and paper recyciing technology
12. Re-use of waste for the manufacture of constructon products
13. Radioactive waste storage
To acquire knowledge of technologies for ransforming of | The students are taught to understand renewable | 1. Politcs of usage of renewable suerce and energy technologies
renewable energy ino thermal and electric energy, to know [energy technologles, areas of ther utiization and 2. Solar, wind and hydropower
their advantages and disadvantages and 1o evaluate their  efficiency of the as well as to understand 2,1. Solar collectors for preparation of hot water
economic parameters. fariies of technologi o |22 for heating of buildings using solar energy
primary energy into electric or thermal energyand |23, Solar for generation of
both technical and economical reasoning of those | 2,4. Technologies of wind power plants
technologies 25. Hydroturbines
2,6. Small scale hydro power plants
3 for utiization of ow temperature and geothermal
3,1, Technologies of heat pumps
Renewable Enrgy Technologies s 32.Geathernalpoverplants
4. Technologies for utization of biofuel
4.1, Biogas power plants
4.2. Technologies for combustion of waste wood
4.3, Technologies for combustion of sraw
5. Other technologes of renewable energy sources
5,1, Thermo electric power plants
52, Fuel cels
o gain knowledge about renewable energy technologies in_|To obtain theoretical and practical knowledge about |1 Renewable energy technologies in buildings
buildings, o analyze these systems as well as integrate it |renewable energy technologies in buidings, its 1,1. Heat pumps and geothermal heating systems
into heating ventiation and air conditioning systems of [ principal schermes, purpose, functioning, equipment [1.2. Solar energy systems in buidings
buildings. used, control and maintenance. To obtain skilsin |1,3. Wind energy systems i buildings
design of these systems, performing energy supply | 1.4. Combined heat and power and biofuel technologies
analysis for buildings. To be able to particpate in | 1,5. Hot water disposal heat exchanger systems
discussions and seminars about case studies of good |1,6. Natural and hybrid ventiation systems
Renewable Energy Systems in . pracice of renewable energy systems' integration into | 2. Passive energy technologies n buidings
Buidings heating, ventiation and air conditioning systems of |2,1. Passive cooling of buidings
buildings. 22. Heat storage
2,3, Solar shading and solar insolation control systems
3. Design of renewable energy systems in buidings
4. Methods of energy performance analysis for buidings
5. Financial evaluation of renewable energy systems
To provide students wih knowledge and acquired skils to | In final projects, students must show their basic . Introduction
help carry out design work on the integration of renewable fedge of renewabl systems, their 2. The Calculations of Thermal Energy System
energy sources into energetics. properties and potential practical applications not only |3. Heat Energy from Wind and Solar
in Lithuania butalso in other countries, and to know | 4. Thermal Energy from Biomass
the political concept of renewable energy resources | 5. Heat Pumps
and development. 6. The Calculations of Fuel Cel Energy
Design of Renewable Energy 6 7. The Calculations of Storage Systems
Sources System 8. The Calculations of Electrical Power System
9. Electricity from Wind, Solar and Water
10. Electric Power System Operation Condiions
11. The selection of Hybrid Power System
o give profound knowledge about discharge processes in | Electrical processes n gas, lids and hard insulating | 1. Electro-physical processes i dielectrics
gaseous, solid and liquid insulation. Specific aims: study the |materials. Discharge In difierent kind of fields. The co- |1,1. Discharge in homogeneous electrical field in air
structure of insulation of electrical devices; analyze ordination of insulation, electric resistance and its | 1,2. Discharge in markedly nonhomogeneous electical field
overvoltages formation reasons and levels; study the characteristcs. Atmospheric overvoltages: regime and |1,3. Impulsing resistance of nsulation
principle of work of protection means against ovevolages;  [switching. Protection devices. High voltage laboratory |1,4. Corona discharge
analyze methods of prophylactictests of devices insulation; | equipment for generating, measuring and recording.  |1.5. Discharge on diefectric surface in air
analyze principles of insulation coordination. Electric systems equipment and apparatus, their | 1,6. Electrical resistance of solid, iquid and combined insulation
protection. Maintenance check-up and testing of | 2. Insulation of electrical devices
insulation. 2,1. Insulation of ar and cable power lines
2,2, Insulation of substation and devices mounted in it
23. Insulation of electrical machines and transformers
High Voliage Engineering of 6 2,4. Constructive means for improving of electrical resistance

Renewable Energy Sources

2,5. Prophylactic tests and measurements of insulation
3. Electromagnetic processes in lines

3,1, Classification of overvoltages

3,2, Lightning overvoltages. Lightning protection of ines and substations
3,3, Lightning protection of buildings and electrical devices

34. Intenal overvoltages

3,5. Protection means against overvoltages

3,6. Regimes of transformers neural and neutral luence to
3,7. Coordination of systeric insulation

voltages and




Electrical Machines of Renewable

o teach the students for servo motors, machines of Cl renewable lectical 1.Cl renewable lectrical machines, te fields of their application
information systems, synchy ) machines finduction renewable sources
h 3. Induction machines

newable energy . their
features, performance characteristics, modes of operation.
The specific aims are: to analyse constructions of renewable
sources electrical machines, o learm the methods of

le energy sources. Direct current
electrical machines and methods of their control.
Electrical machines with permanent magnets.
Synchronous machines, methods of their control and

g of the machines,
1o learn mathematical models and software of simulation of
steady state and dynamic work modes, to use data bases
and catalogues of the machines

main Machines of control systerns:
tachogenerators, resolvers, rotary amplifers. Electrical
machines of synchro systems - synchros. Steppers,
brushless and special electrical motors.

4. Atenating current servo motors
5. Inducton capacitor machines

6. Synchronous electrical machines of renewable sources
7. Special purpose synchronous machines

8. Stepping motors

9. Encoders of otation speed and position

10. Direct current electrical machines

11. Electroniccaly commutated direct current motors

12. Tachogenerators, resolvers, rotary amplifers

Renewable Natural Resources

o provide knowledge about renewable natural resources,
their availabilty, and to familiarize with the features of
extraction, lransportation, primary processing, selection of
suitable resourceslraw materials and possibiltes of practical
use.

Knowledge is provided about renewable natural
resources, their availabilty, and the peculariies of
their extraction, transportation, pre-processing,

1. Renewable Natural Resources: Origin, Classiication and Availability
2. Sustainable Principles of Exraction and Transportation of Renewable Natural Resources
3. Poliical, Economic and Environmental Aspects of Renewable Natural Resource Management

selection of suitable
possibites of practical use are infroduced.

4. Plant-based Materials, Their Compositon, Properties, Extraction and Primary Processing Technologies
5. Resources/Raw Materials of Animal Origin, Their Composition, Properties, Extraction and Primary Processing Technologies
6. Resources/Raw Materials of Marine Origin, Their Composition, Properties, Extraction and Primary Processing Technologies
7. Raw Materials of Microbiological Origin, Their Composition, Properties, Extraction and Primary Processing Technologies

8. Selection of Renewable Natural Resources/Raw Materials Suitable for the Production of Biomedical Materials and Principle

Biofuel and Biomass

Geting knowledge about characteristis of biofuel,
production and using technologies. Attaining knowledge
about using of wastes for energy production, of ai pollution
and emissions reduction

Geling knowledge about biofuel property and biofuel
using technologies. Learning of calculation of fuel
consumption and another technological parameters.
Learning of biogas production and biogas using
technologies for energy production. Getting
knowledge about energy potencial of wastes and
utiization possbiltes. Learing polutant generating
by combustion process, reduction of pollutants
generating and flue gas cleaning methods.

1. Biofuel
1,1. Basic of fuel combustion theory

1,2. Sorts of biofuel and characteristics

1,3. Combustion technologles for biofuel

1,4. Bollers design

1,5. Gasification of solid biomass

2. Biomass

2,1. Production of biogas and characteristcs
2,2, Technologes for biogas ulization

3. Fuel from waste

3,1. Wastes energy potential

3,2, Waste burning technologies

4. Environmental protection

4,1, Formation of gaseous pollutants

4.2. Prevention of pollutants generation

4.3, Cleaning of e gases

o know through understanding of influence of ransport
system on sustainable development. To teach through
understanding of development of transport system from
occurrence of ransport demand to modern, in the main

Students are thought to understand the characteristics
of ransport system, to describe and analyse the

relation between elements, relations with environment,
principles of sustainable transport system and to apply

1. Sustainable development

2. Occurrance and realization of transport demand

3. Influence of technical progress on development of sustainable transport system

4. Design, production and implementation of fyzical and functional components i to system of sustainable transport

Sustainable Transport System strategical documents of European Union and Baltc Sea in ransport engineering practie, o evaluate 5. Aims of Lithuanian and Baltc sea region by realization of global policy of sustainable transport develoment
region mented aims of sustainable develoment adequate | peculiarities of ransport systems, new sirategies and
{echnological levels. aspects of ransport policy and sustainable
development
The aim of e module i (o present the students with he | The module encompasses the theoretical knowledge, | 1. Sustainable development and environmental efhics. Main infernational and nafional documents
concept of sustainable development and is application n the |architectural research, and the development of 2. History of ecological and suslainable architecture
formation of environment devoling the main attention to the |architectural concepts and provides the students with |3, Sustainable architecture assessment crieria and ceriication
architecture of the buidings. he fundamentals of application of the principles of |4, Concept and typology of sustainable architecture
Sustainable Architecture sustainabilty in architectural design. 5 1 d aesthetics of it
6. Sustainable development o ferrtories
7. Biophilc design
8. Future visions of sustainable architecture. Decarbonized architecture
The aim of e module i (o present the students with e | The module encompasses the theoretical knowledge, | 1. Inroduction. Concept of sustainable development
concept of sustainable development and is application n the research, and the of design [2. Sustainable development, ethics and archiecture
formation of environment devofing the main attention o the ideas and provides the students with the 3. Sustainabl international and naf s
architecture of the buidings. of application of the principles of sustainabiltyin 4. Sustainable architecture assessment crteria
development of environment. General principles are 5. Biophili design
Sustainable Architecture explained by analyzing of y |6. Typology and exp of sustainable architecture
architecture. The Design Thinking method is 7 , materials and aesthetics of
integrated in the module or the ofthe |8, Sustainable development o errtories
social dimension of sustainabily.
o provide knowledge about main princiles of sustainable | Students are inoduced to e principles of 1. Relevance and History of Sustainable Chemistry
chemistry and necessity o apply them in chemical industry | sustainable chemistry and the imp their |2 f chemicals toxiclty and legislation
and scientificlaboratories. application in the chemical industry. They will lea to 3. Atom Economy and E Facor
evaluate the atom economy and E factor beside the 4. The benefit of cataytic process applicaton for chemical industry
productyield 5. Reducing number of steps in synthesis
6. Safer Solvents and Auiliaries
7. Increasing energy efficiency whic s applied for reactions
Susanable hemisty 8. Waste prevention, recycling and reuse

9. Safer Chemicals
10. Less Hazardous Chemical Syntheses

11. Use of Renewable Feedstocks

12. Design for Degradation

13. Real-time analysis for Pollution Prevention

14. Inherently Safer Chemistry for Accident Prevention

Sustainable Food Systems

To acquire knowledge on sustainable food system concept,
social, econormical, environmental and technological issues

The knowledge is acquired about the sustainable food
systems, the socia, econornic, environmental and

of their and
importance in the changing society and environment

pects of heir and
development, and their importance i the modern
changing society and environment

1. Sustainable food syster concept, principles and compliance to UN Sustainable Development and European Green Deal goals
2. Social, economic and environmental impacts in sustainable system development and implementation

3. Food sovereignty and food waste reducton strategies

4. Life cycle assessment of food systems

5. Carbon foofprint in food industry and its reduction strategies

6. Water footprint n food industry and itsreducton strategies

7. Food waste reduction and valorization opportunities for different food industries

8. Innovative manufacturing and packaging technologies in sustainable food systems

9. Appiication of cleaner production and green supply chain principles inthe food industry

Introduction to Sustainable
Development

To acquire knowledge about and understand th ]
development concept, principles, s relationship to life
qualty, be able to apply the acquired knowledge in practice
in typical situations.

Essential concept
knowiedge s acquired, main sustainabi

1. The cancept and history of suslainable development
2. Sustainable development challenges

principles are understood and are able to apply the
acquired knowledge in practice, analysing the impact
of the decision of specialsts in econormic, social and

ter

3. Sustainable devel

\t strategy and principles
4. Dimensions of sustainable development

5. Global environmental problems and threats

6. sustainable

7. Sustainable development perspeciive

8. Directive documens of sustainable development

Artiicial Intelligence Ecosystems

To provide knowledge of the concept, ethics, scope, social
and economic impact of Artficial Inteligence (Al) and to
develop the skills to implement simple tasks in Python,

Gains knowiedge of the concept of articil
intelligence, the essential differences with automated
and robotic systems. The types of narrow’, ‘general’
and “super” artfcialinteligence are explained through
real examples. Al benefis, potentil threats, ethics
and transparency are explained in details. As well as
e ethics of robots, thir ole in society and
responsibiies. Practicalskils to create simple Al
problems realization using Python programming
language are developed

1. History and origins of artificial intelligence
2. Python programming language - an inroduction to the solution of artficial intelligence problems
3. Modernization of technologies: automatic, robotic and inteligent systems

4. The concept, types and application goals of artficial inteligence

4,1. Narrow artificial intelligence

4,2, Super artificial intelligence

4.3, General artfiial intelligence

5. Ethics of arficial nteligence

6. The era of robotics

6,1. Robots: Responsible machines or more?

6,2. Autonomous machines and hybrid systems

6,3. Robots and theirrights

6,4. Robots' behavior protocols

6,5. The ethics of robots

7. Artificial intelligence - social and economic challenges

8. Transparency in the use of atfical inteligence: hidden aigorithms

9. Inteligent and resource-ffcient systems

10. The future of arficial nteligence

Electronics Systems of Electric
ehicles

o provide an introduction to the electric vehicles power-,
control- and the battery charging electronics systems and
innovative electronics components and technologies

This course is a introduction to electric vehicle:
electronic systems and architecture. The course
explores the electrical power, management and
control electronic systems in electric vehicles:
inverters, converters, recti&#64257 ers, smart battery
chargers, scalar and vector control based electric
vehicle motor drives, embedded signal processing
systems, electronics components of electric vehicles,
emerging devices technologies, optimal power
management and distribution in electic vehicle
system, advanced energy storage systems. Provides
knowledge of modeling and simulation of electric
vehicles power electronics systems.

. Inroduction to the module, terminology, information sources. History of electic vehicles
2. Overview of electic vehicle systems

3. Combination HEV, regenerative braking systems, hybrid power systems

4. Inverters

5. Speed and torque control method of electric vehicles

6. Control systems

7. Electric current and voltage converters




Geothermal Energy and Heat
Pumps

To acquire knowledge about sources and systems of
geothermal energy, heat pumps, principles of calculation and
simulation, to analyse environmental and energy saving
problems,

Students are accuired the knowledge about sources
and systems of geothermal energy, geothrmal power
plants and heat pumps. They are able to understand
nature of geothermal energy systems and processes,
fulfling requirements of safety, reliabity and
effciency. Students are acquired the methodology of
heat pump system design. They are able to analyze
working cycles, to make a decision using new
d

1. Resources and utlization of geothermal energy
1,1. Resources of geothermal energy

1,2. Potential of utiization of geothermal energy
2. Geothermal plants

2,1. Functioning principles of geothermal plants
2,2. Systems and equipment of geothermal plants
3. Heat pumps

3,1, Types of heat pumps

3,2, Characteristics of heat pumps

33, Systems of heat pumps

4. Energy saving and ecology

Geothermal Energy and Heat
Pumps

To acquire knowledge about sources and systems of
geothermal energy, heat pumps, principles of calculation and
simulation, to analyse environmental and energy saving
problems

Students are acquired the knowledge about sources
and systems of geothermal energy, geothermal power
plants and heat pumps. They are able to understand
nature of geothermal energy systems and processes,
fulfling requirements of safety, reliabity and
effciency. Students are acquired the methodology of
heat pump system design. They are able to analyze
working cycles, to make a decision using new
technologies and saving energy.

1. Resources and ulization of geothermal energy
1,1. Resources of geothermal energy

1,2. Potential of utiization of geothermal energy
2. Geothermal plants

2,1. Functioning principles of geothermal plants
2,2. Systems and equipment of geothermal plants
3. Heat Pumps

3,1, Types of heat pumps

3,2, Characteristics of heat pumps

3,3, Refrigerants and Brines

3.4, Systems of heat pumps

4. Energy saving and ecology

Hydraulics and Hydropower Plants

To provide knowledge of the laws of fid equiliorium and
flow, hydraulic machines, systems and hydro-power plants;
o develop skillsin applying of the knowledge in practice: in
the fields of hydraulic systems, drves and hydropower.

The laws of lid equiliorium and flow are assimiated.
Students acquire to apply theoretical knowledge for
soluton of engineering problems. Knowledge about
hydraulic and pneumatic machines and their practice
using is obtained. The fundamentals of hydropower
are assimilated. Students acquire to find optimal
working place for hydropower plant n country general
energy supply system. Knowledge about hydraulic
turbines, types of hydropower plants, their structure
and operation principle s obtained. Students get
knowledge about hydropower plants in Lithuania and
perspective of new hydropower plants buidings

1. Hydraulics

1,1. Introducton.

1,2. Fundamentals of hydrostatics,

1,3. Main parameters and laws of fluid flows.

1,4. Fluid flow In pipelines.

1,5. Fluid low through the orifices and nozzes.

1,6. Fluid flow in channels.

2. Hydropower plants.

2,1. Fundamentals of hydropower.

2,2. Hydropower plant in the energy supply system.
2,3, Hydraulic urbines.

24. Types and structures of hydropower plants.

2,5, Lithuanian hydropower plants.

3. Introducton to hydraulic (pneumatic) power drives.
3,1. Hydraulic pumps and actuators.

3,2. Directional control valves, pressure valves, hydraulic accumulators and other devices.

Language Ecology

Provide wih the knowledge of language ecology and the
skils of the proper use of the Lithuanian language referring
1o the linguistic environment, Teach to create a ithuanian
textof different styles and genres, notice and correct the
shortcomings of technical texts and mistakes of linguistic
expression.

Educate to foster versatlity of language environment,
itsregularity and cleamess referring to language
usage interface with a social context and a particular
siuation. They are able to write correctly and edit
publications refated to thir future activity, are able to
perform linguistic analysis of a technical text. Foster
skils to analyze various aspects of a language and
linguistic phenomena of language standards.

1. Concept and the main princples of language ecology. Paradig of language ecology.

2. Social aspects of language usage. Language and it varieties. Language policy.

3. Editing theory and pracice. Editor ethics. Proofreading marks and their application.

4. Language ion and regularty, inguisti i

5. Principles of Lithuanian language management, codifcation crieria and their application.
6. Adaptation of borrowings

7. Principles of using foreign words, grammar, adaptation.

8. Text composition: structure, coherence, functions and expression of text inking tools

9. Creation of Lithuanian text of diferent types, stles and genres. Tex! structure flaws.

10. Formal requirements for computer-typed text.

Sustainability of Materials and
Environmental Protection

To provide knowledge about the possible impact of the
production and use of biomedical materials on the

the principles of o

Knowledge is gained about the potential impact of
traditional and advanced biomedical materials and
their packaging production methods on the

materials, to acquire the abiliy to assess the
materials.

bilty is gained to
understand the impact of a sustainable design
strategy on the development of products and
technologies. The assessment of the lfe cycle, which
includes the impact of the product and the
technological production process on the environment
from the extraction of raw materials to the disposal of
the final product, is assimilated

1. Sustainable production and sustainable consumption in society.

2. Regulation of sustainable products in the European Union.

3. The impactof the production and use of biomedical substances on the environment
4. Types of packaging, features of their processing, impact on the environment.

5. Material sustainability crteria.

6. Design strategies for sustainable biomedical preparations and their packaging.

7. Materials sustainabilty assessment methods and tools.

8. Life cycle assessment of biomedical substances

Non-renewable Natural Resources

To provide knowledge of non-renewable natural resources,
their origin, availabilty, and their extraction, ransport,pre-
processing, selection of suitable resourceslraw materials and
their practical

Itprovides knowledge of non-renewable natural
resources, their availabilty, and introduces the
specifics of extraction, transport, pre-pi 9.

1. Non-renewable nalural resources: origin, lassification and availabity
2. Sustainable principles for the extraction and transport of non-renewable natural resources

selection of suitable resourcesiraw materals an
practcal applications.

3. Poliical, econormic and aspects of managing non-renewable natural resources

4. Petroleum, coal and natural gas resources, extracton, properties and processing technologies

5. Mineral resources containing metal compounds. Extraction, properties and pre-processing technologies of raw materials

6. Non-metallc and refractory compounds and their resources. Raw material extraction, properties and processing technologi
7. Selection of non-renewable raw materials suitable for the producton of biomedical materials and their application

Solar Energy

To give the fundamental information about solar energy. To
learn the projecting of solar station conections to electricity
networks. The specific aim isto lear the projecting of solar
stations parks.

The students are taught (o understand he purpose
and structure of solar stations using, to select solar

stations types, to calcute the amounts of electricity ,
bus voltages and current, to design projects of solar
stations connecting to networks.

1. Solar energy conversion technologies

2. Solar energy potential in Lithuania and Europe

3. Parameter selection of photovoltaic modules and converters
4. Design and connecton of solar power plants to electrical grids
5. Solar power plant modeling with software packages

6. Solar thermal power plants and technology

7. Hybrid and island mode solar plant systems

8. Solar power installaion problems and prospects for the future

Civil Engineering Structures and
Environment Protection

To acquire knowledge about environment profection and
main legal acts of that and interaction between structures
and environment during structure's lfe cycle. To know the
main methods to reduce the polution.

‘Assimilate theoretical and practical knowledge needed

for d design, knowled
the environmental pollution during the construction
and building maintenance processes and the methods
of the reducton of pollution. Obtain knowledge about
valid environmental legal acts. Obain the abilty to
solve the engineering tasks of soil water, housefold
and industrial wastewater cleaning. Obtain the ability
o choose environmentally fiendly building materials
and organize the aste

. The concept of environmental profection. Control and assessment of environmental impact.
2. Envi gal acts

2,1. International protocols, conventions and agreements.

2,2, European legal acts

2,3, The legislation of Lithuania. Environmental issues in the existing technical regulations for constructon in Lithuania.
3. Complex environmental pollution.

3,1. Polution of the atmosphere and its reduction methods.

3,2. Soll pollution. Soll cleaning, management of constructional and municipal waste.

3,3, Contamination of the surface water, groundwater and underground water. Water cleaning.

o

polution during the ffe cycle of the building

4,1 The production and transportation of building materials o the building ot
4,2. Construction.

4,3, The maintenance of the building.

4.4, Technological processes carried outin of related to the building.

4,5. Repair and renovation of the building

4,6. Destroy and demolish of the building

4,7. Constructional waste management

5. Clean construction and ecological buildings.

Sustainable Transport

o gain thorough understanding of road, railway, air, water
and pipeline transportation technologies, transportation
operations, organization and planning of transport fows,
peculiarities of ransportation by road, rail, water, air and
mulimodal transport, structure of terminals and organization
of operations, necessary regulating documents, transport
management systems. The specific aims are: to analyze

" d

The studentis thought to know main transportation
operations, ransport satistics, regulating documents,
and to apply itin transport engineering practice, to
apply general methods of transportation technology
choice meeting the requirements, to estimate
peculiartis of the passenger and freight transport,
new strategies and aspects of transport policy, o form

1. Sustainable Transport Systems, elements and models
2. Mathematical Transport Models

3. Pricipals of Traffic Organization

4. Inligent Transport Systems.

5. Organization and Technologies of Cargo Transportation
6. Transportlogistics

7. Statstical Analysis of Transport Data

Technologies, Environment and plans. 8. Transport Policy
Interaction technologies, analysis of transport statistics, choice of 9. Characteristics and Dynamics of Traffic Flows

appropriate transportation mode according the requirements 10. Econormical and Ecological Analysis of Traffic

of the ciients and transportation technologies, perform the 11. Enginesring Means of Traffic Organization

planning of transportation operations. 12. Traffc Safety

13. Coordianted Traffc Control

Toacq far economy pri d legal [ known, | 1. Development economics and its main princples,

in as el d estimation of |2 models

Circular Economy and Law

alternative environmental solutions are performed
Substantial circular economy principles in
environmental management are learned. General
knowledge about European Union legal structure are
obtained. The students will be able to apply the main
European Union and Lithuanian environmental law
search and analysis.

3. Principles of circular econorny.

4. Economic and administrative environmental measures.

5. Alterative environmental poliics options.

6. Economic estimation in environmental protection.

7. European Union legal structure,

8. The main legal environmental requirements of European Union and Lithuana
9. European Union legal requirements in national faw.

10. The main environment protection laws of Lithuania




Sustainable Safety in Construction

o acquire theorefical background of occupational safety and
health; to acquire the abiliies to apply it practically in
planning, implementation and operation of contruction
projects.

Acquired knowledge about integrated planning,
organization and management of occupational safety
and health in construction; occupational safety and
health requirements, mandatory documents and
procedures on the construction site. Acquired an
understanding of the concept oftotal quality, quality
management components, ISO and OHSAS
standards of quality essence, their application in
enterprise. T the safety an

health measures to make rational health and safety,
the environmental decision to carry out construction
projects in view of sustainable security aspects and
influences people,

1. Occupational safety and health aspects of construction sies
2. Occupational health and safety legal regulation n the constructon sector

3. Structural, technological and securiy solution synthesis

4. General and specifc requirements for workplace installation on construction site
5. Ensuring environmental solutons in construction work

6. Social dialogue in the enterprise by providing safe and healthy working conditions
7. Accidents and occupational disease study

8. Occupational stress and is treatment

9. Sustainable safety

Sustainable Safety in Construction

To acquire theorelical background of occupational safety and
health; to acquire the abiltes to apply it practcally in

planning, implementation and operation of construction
projects.

‘Acquired knowledge about integrated planning,
organization and management of occupational safety
and health in construction; occupational safety and
health equrement,mandstory documenisand

du the construction site.. th

1. Occupational safety and health problems
2. Occupational safety and health aspects of constructon stes
3. Occupational health and sarety legal regulation

4 Sustainable Constructon Safely

in construction work

safty and healih measures o make ral\ona\ health
and safety, the environmental decision o carry out

s Structural, technological and security solutions
7. General and specifc requirements for workpiace insialiation on consiruction site
8.

ot in view of y
aspects and infuences people.

and tasks of sustainable construction supervision
9. Conditions by providing safe and healthy working conditions in the enterprise
10. Accidents and occupational disease investigation

11. Sustainable safety management system continuous improvement

Human, Building and Environmental
Safety in Construction

To provide knowledge of the theoretical foundations of
environmental, occupational safety and health and practical
application in the planning, implementation and operation of
construction projects.

‘Acquired knowledge about integrated planning,
organization and management of occupational safety
and health in construction; occupational safety and
health requirements, mandatory documents and
procedures on the consiruction site. Acquired an

f the concept of total quality, quality
management components, ISO standards of quality
essence, their application in construction

1. The concept of environmental protection. Control and assessment of environmental impact
2. Environmental legal acts.

2,1. International protocols, conventions and agreements.

2,2, European legal acts

2,3. The legislation of Lithuania. Environmental issues in the existing technical regulations for constructon in Lithuania.
3. Integrated environmental pollution.

3,1. Pollution of the atmosphere and it reduction methods:

3.2.Soll polluon. Soildeaning, management of consirucional and municipal waste

enterprise.Obtain abilty to choose

3. Ce f the surface /ater, household and industrial waste water cleaning

friendly building mterials and organize the co To
assess the safey and health measures to make
rational health and safety, the environmental decision
o carmy out construction projects n view of sustainable
securty aspects and influences people.

. Envronmenta polonduing h fe eyl o e bulding

5. Clean construction and ecological buildings.

6. Occupational safety and health aspects of constructon stes

7. Occupational health and safety legal regulation n the construction sector

8. Structural,technological and securiy solution synthesis

9. General and specifl requirements for workplace installaion on construction site
10. Ensuring environmental solutons in consruction work

11. Social dialogue in the enterprise by providing safe and healthy working conditions
12. Accidents and occupational disease study

13. Sustainable Construction Safety Modeling and continuous improvement

Natural Resource Processing
Technologies

To provde knowledge about e sustinabl processing of
natural resources of | materials

Knowledgosganed about e sufabily o el

or theirs
components using standard and modern methods and
technologies, muli-level biorefining

concept and principles of circular economy.

d processing
teuhnclogues into biomedical materials o their

. Suiabilty of natural resources (NR) of various origins to produce biomedical materials (BM) or their components
2. Gl preparation for processing following environmental, microbiological pollution and human health protection principles

components. Abiiy to select suitable
processes, equipment and conditions for various
condtions to isolate components from biomass of

3. Standard and mocen Gl procssing methods and tecnologies of , their
f starchy and Gls of plant origin into biomedical materials or their components
5. Pvccessmg of Gls of animal origin into biomedical materials or their components
6. Processing of lgae and into biomedical naterials or their components

plant, animal and igin and
natural origin sources. It s possible to evaluate the
efficiency and sustainabilty of processes, to identify
parameters for process and product control for safety,
o solve current problems of sustainable processing of
natural resources, promoting society with sustainable
processes protect the environment

g ofoil and oil products into biomedical materials or their components
8. Processing of metal compounds of mineral origin into biomedical materials or their components
9. Processing of non-mefalic and hardly melting compounds into biomedical materials or their components
10. Properiesof bilogcally acive componerts, st fom various oasses usig complx exyactn echnologies
11. Opt the isolation of biologically acti
12. Sustainable processing of Gl into BM or their components applying mult-step biorefining and circular economy principles.
13. Control and saety requirements of GI processing processes, and principles of ecological design

Solid Waste Management and
Resource Recovery Technologies

o obtain consistent knowledge about the sources of the
solid waste, fs quanities and influencing factors, properties
of solid waste, the main methods and facilfies for reatment

Sources, types and composition of solid waste.
Physical, chemical and biological properties of waste.
Collection and transportation of solid waste. Solid

of solid waste, waste
management process.

, mechanical reatment and
recycling. Blologcal and mechanical-biologicalwaste
reatment. Thermal waste treatment. Disposal of waste
o landiils. Landfils exploitation and after care. Waste
management legislation and strategies. Feasibilties
for resources recovering from waste,

1. Main engineering, economic and legal aspects for solid waste management and resources recovering
2. Waste Generation Prevention and Minimization

3, Waste Collection and Transport Methods in Terms of Resource Recovery Feasbilies
4. Mechanical Waste Separation and Treatment

5. Waste Recycling

6. Biological Waste Treatment

7. Waste Mechanical-Biological Treatment (MBT) System and Procured Materials

8. Thermal Waste Treatment and Residues Disposal

9. Charmical Waste Stabilisation

10. Recovering and Extraction of Materials from Waste

11. Waste Landfling and Landills Exploitation

12. Principles for Creation of Waste Management System

Semester Project

To obtain practical skills in environmental impact assessment|
of planned economic activiy.

Students are acquainted with the principles of
environmental impact assessment process.

Information about the main stages of environmental
impact assessment process as wellas procedures,
participants and their functions is gained. Skill to
predict impacts, to choose and analyze alternatives for
impact minimization are buit. Practical abilfies to
apply obtained knowledge while preparing
environmental impact assessment documentation are
gained. By accomplishing group tasks teamwork skills
are formed

1. The concept of the environmentalimpact assessment, ifs object, process and partiipants.
2. Procedures of environmental impact assessment for planned economic actiy.

3. General information about planned economic activity (products, fuel and energy consumption, raw materials, etc.).
4. Technological processes. Comparison of techniques suggested for planned activity with best available methods.
5. Waste generation and treatment at planned economic actvty.

6. Evaluation of possible environmental impact on waer.

7. Evaluation of possible environmental impact on the ambient air

8. Evaluation of possible environmental impact on soil, underground environment, biodiversity and landscape.

9. Evaluation of possible impact on the socio-econoric, ethnic-cultural environment and public health

10. Analysis of altematives (time, place, ete.)for impact minimization
12. Description of problems.

Polution Preventon and
Management

To acquire theorelical knowledge related to pollution

Knowledge on the concept of polluion prevention,
i fihe

1. Sustainabilly principles in industry and society.
P

prevention and risk integrating the
of sustainable engineering, legal and managerial measures
To develop practcal skils enabling to perform the product or

process lfe cycle assessment and their
modifications.

system, principles and tools of the industrial polluion
control and risk managementis acquired. Abilty to
carry out product or process e cycle assessment
using & computer sfvare s bld. Acqired

ystem.
3. Concept of Pollution Prevention.

4. Pollution Prevention Techniques.

5. Industrial Pollution Control and Risk Management.
6. Eco-design Strategies and Implementation.

bles to carry out of
products and manufacturing processes

7. Methodology of Life Cycle Assessment.
8. Appiication of Life Cycle Assessment for Pollution Prevention and Conservation of Resourcs.
9. Performance of Life Cycle Assessment Using Software.

Environment and Society

To develop the understanding and abilty {0 discuss the
environmental changes of modern societes, the social
consequences and causes of cimate change, the social

Studentis able to discuss the socio-biological societal
identity, main environmental problems, their
anthropogenic causes and solutions , main

causes of the problems and the
prospects for possible solutions.

d ethical principles of sustainable
development; is able of systematic, critical thinking
and using socialstatstcal databases for preparation
and presentation of reasoned topical reviews

7.SOCIAL INQUIRY ON ENVIRONMENTAL TOPICS: INTRODUCTORY LECTURE
2. ENVIRONMENTAL GOVERNANCE

2,1, Natural resources and collective action problems

2,2, The history of global environmental goverance

2,3 Global biodiversity governance

24, Global climate goverance

2,5. Institutions and environmental sustainability

2,6. Structural causes of environmental degradation

3. ENVIRONMENTAL WORLDVIEWS AND PARADIGMS

4. INTERPRETATIONS OF ENVIRONMENTAL - ECOLOGICAL QUESTIONS IN SOCIAL SCIENCES AND HUMANITIES
4,1, Environmental ethics

4,2, Environmental anthropology

4,3. Behavioral economics

4,4. Nature naratives in the arts and lterature

4,5. Communicating environmental problems |

4,6, Nature narratives in the arts and lterature I

5. PRO-ENVIRONMENTAL BEHAVIORS AND ENVIRONMENTAL ACTIVISM

Building Energy Performance
Predictions and Design

To develop abilfies o analyze complex solutons of buiding
architecture, indoor cimate, energy consumption by applying
numerical modelling tools

The module provides knowledge and skils that allow.
assessing the building's heat balance, selecting a
combination of engineering systems and renewable
energy sources, assessing the essential principles of
sustainabilty. Knowledge of the basic principles of
designing engineering systems and skills in designing
these systems are provided

1. Energy eficiency of buildings, energy supply and consumption
2. Essential performance indicators of the buiding

3. Heat balance of buildings, determination of energy needs

4. Indoor climate of buildings

5. Types and main elements of heating systems (case studies, examples of solutions)

6. Types and main elements of ventiation systems (case studies, examples of solutions)

7. Aircooling and conditioning, basic elements of systems (case studies, examples of solutions)
8. Design of HVAC systems

9. Water management systems (case studies, examples of solutions) and their design

10. Inegration of renewable energy sources in buiding

11. Passive energy saving measures in buildings

12. Methods of dynamic energy and indoor climate assessment of buildings

13. Theory of systems thinking, solving complex tasks with the help of systems engineering

14. Parameter optimization functions for energy eficiency of buldings




Additive Manufacturing and
Prototyping

o provide knowledge about additive manufacturing and
other prototyping technologies, to develop the ability analyze
rapidly changing conditions in manufacturing environment,
and to evaluate the advantages and disadvantages of these
technologies in economic and environmental protection
aspects

Students learm to understand principles of application
of modern manufacturing processes. Provided
knowledge about addiive manufacturing technologies
and other prototyping methods. Skils for independent
modelling of new products and them production by
using addiive manufacturing are developed.

1. Principles of addiive manufacturing technologies and used materials
1,1. Additive technologies, principles, terminology, standards

1,2. Classification of technologies (polymers, metals, ceraric, composites)
1,3. Stages of addiive manufacturing

1,4 Used materials and their properties

1,5. Design for additive manufacturing

2. Additive manufacturing technologies

2,1. Binder jeting processes

2,2. Direct energy depositon processes

23. Material extrusion processes

24. Materialjeting processes

2,5. Powder bed processes

26. Sheet lamination

2,7. Vat photopolymerization processes

3. Circumstances of the application of aditive technologies

3,1. Rapid tooling technologies

3,2. Direct dgital manufacturing

3,3, Additive manufacturing in medicine

3,4. Economic justfcation for the use of prototyping technologies

3,5. Environmental protection requirements using additive technologies
3,6. Supply chains in additive manufacturing organizations

3,7. Reverse engineering

Alternative Fuels and Hybrid
Powertrains in Vehicles

o gain knowledge about the green, safe and quietly
operating vehicles deployed technologies and capabiles to
assess their impact on the operation of the engine, emissions
and energy efficiency.

‘Acquired knowledge of alternative fuel and
powertrains, their types, features, characteristics and
technological aspects of use in vehicles. o apply
methodics of reserach by alternative fuels and trains
powered vehicles and estimations impact of the
technological solutions on the dynamics, engine
performance and energy efficiency.

1. The harmonious development of the technology behind the vehicle

1,1. Green, safe and quietly running various types of vehicle

1,2. Intelligent ransport systems and services

2. Sustainable strategie of alternative fuels in the transport systems

2,1. Alternative fuels: types, properties, characteristics and use in vehicles
2,2, Compressed natural gas

2,3, Liquefied petroleum gas

24. Liquefied natural gas

2,5. Types of gaseous systems, requiremens to gas equipment

2,6. Analysis of operation of intemal combustion engine using gas

2,7. Structural control diagrams of gas delivery systems

2,8. Biofuels and hydrogen: production, properties, characteristics and use in vehicles
2,9 Analysis of operation of interal combustion engine using biofuels and hydrogen
3 pes, technol d

3,1. Technologies and development trends of electric vehicles

3,2, Hybrid Electric Vehicle

3,3, Battery Electric Vehicle

3,4, Range Extended Vehicle

3,5. Plugn Hybrid Electric Vehicle

3,6. Urban vehicles

3,7. Hybrid vehicies on the basis of a conventional vehicles

3,8. Dynamics of electric vehicles and energy eficiency

39. Infrastructure management models of electrc vehicles

Production Technologies of
Biotechnological Products

o provide an understanding with a focus on advanced
industral biotechnology achievements, to explain industrial
integrated bioprocess stages and bioeconomy current
developments, to analyze the production of organic acids,
amino acids, sugar alcohols, vitamins, bioantioxidants,

0 gain of natural

This course is concemed with the_advanced industrial
biotechnology achievements and perspectives, the
students are taught to understand the stages of
industrial integrated bioprocess, the production of
organic acids, amino acids, bioantioxidants,
extraction of natural

[
phytochemicals extraction and fractionation, to become
aware of bioproducts technologies from renewable
resources, o analyze technologies of biodiesel production
and to evaluate future technologies,

phytochemicals and fractionation from plant materils,
are taught o gain an understanding of bioproducts
production technologies from renewable resources,
students are able to obtain further information about
production technologies of biodiesel and to evaluate
future technologies.

1. Development and perspecives of advanced industrial biotechnology.

1,1. Valuable bioproducts of industrial biotechnology.

1,2. Industrial integrated bioprocess stages

1,3. Production technologies of biochemicals, biomaterials, biopolymmers.

2. Organic (propionic, sorbic, citric, ascorbic) acids, amino acids production.

3. Production of sugar alcohols (manitol, xylitol, sorbitol) and scented materials.

4. Production of vitamins, antimicrobial componentsibioproducts, bioantioxidants, functional proteins.
5. Extraction and fractionation of natural bioactive components from plant materials.

6. Production technol bioproducts from

7. Technologies of biodiesel production and future technologies

Electric Drives

To provide knowledge about basic principles of electric
drives work and to develop skills necessary for chooseing

‘Acquires knowledge of electic drive mechanics (drive
structure and statics and dynamics of mechanical

elements and systems according to the
of the technological process using standards of electrical
equipment, the latest achievements of engineering, licences,
evaluating importance of drives qualiy,reliabilty, energy
saving and ecology.

1. Main conceplon.
1,1. Conception of electic drve (ED) and history of development.

systems), mechanical d speed 1,2. Functions and struction of ED.
control of DC, AC and stepper dri and |13, Tendencies of

speed control, statics, dynamics and control (open and| 1 4. Tasks of electrc drive course,
closed systems) of ‘converter-molor” systems. The | 2. M ic dr

students willbe able 1o create load diagrams of an
electrc drive, o select and design an electrc drive
that uses electriity, saves electricity, is safe and
ecological in accordance with the requirements of the
technological process.

2,1. Kinematic diagrams of motion transmission for electromechanical systems. Mechanical coordinates and parameters of ED.

2,2. The main equation of ED motion.
2,3. Reffering of static torque and inertia moment for ED.

2,4. Models of ED mechanical part. Mechanical part of ED s a control object,
2,5. Work conditions and speed-torque characteristics of industrial mechaniss,

2,6. Compare principles for speed-torque characteristics of electric motors. Motor and industial mechanism common work ch-k.

2,7. Load diagrams and their constructing.
2,8. Acceleration and deceleration times of ED . Graphic and graphoanaliic solution of ED motion.

3. Conditions of ED work and their characteristics.

3,1. Conditions of ED work and distribution of energy. Dimensional and relative characteristics.

3,2. Peculiarities of DC ED speed-torque characteristics in motoring and braking conditions:

3,3. Amotor of DC ED as a control object.

3.4. Appliance of DC ED in difierent technologies.

3,5. Peculariies of AC ED in motoring and braking conditons.

3,6. A motor of AC ED as a control object

3,7. Appliance of AC ED in diferent technologies.

3,8. Speed-orque characteristics of multimotor ED.

4. Principles of ED coordinate control

4.1, Control of coordinates and i purpose. Main parameters of coordinate control

4.2.DC ED speed control, varying excitation flax, armature resistance and voltage.

4.3, Generalized voltage converter as a control object. Four types of energy flow regulators.

4.4, ED systems with controlled rectifiers: work principles,circuit diagrams, speed control speed-torque characteristcs.
4,5, ED systems with choppers, speed-torque characteristics and speed control.

4,6. AC ED speed control, varying a rotor resistance, nurmber of pole pairs, power supply frequency.

4.7, Generalized requency converter (FC) as a control object. Kinds of FC and circuitdiagrams.

4.8 Pulse control method for AC ED speed regulation, varying voltage and using cascading cicuit diagrams.

4,9, Stepper and linear ED, speed torque characteristcs and speed control.

5. Transient response in ED.

5,1. Shunt wound DC ED transient response during starting, braking and reversing.

5,2. AC ED transient response during startig, braking and reversing.

5,3, Work of ED with a flywheel

6. Closed loop coordinate control systems.

6,1. Coordinate control range increase methods using closed loop systerns,

6,2. Voltage, speed and current d their influence on speed-oray

6,3. Feedback loop control systems.

6,4. DC and AC drive engineering package.

6,5. Vector control systems of AC ED.

7. Energeics of ED.

7. DC ED energy losses.

7,2. Energeics of DC ED transient response and methods for energy losses decreasing.
7,3. AC ED energy losses.

7,4. Energeics of AC ED transient response and methods for energy losses decreasing
8. ED motor power rafing selection.

8,1. General considerations.

8,2. ED motor heating and cooling. The heating time constant and ED work conditions under diferent classes of duy.
8,3. ED motor rating selection for continuous work duty.

8,4. ED motor rating selection for short-ime work duty.

8,5. ED motor rating selection for intermittent periodic work duty.

8,6. Calculation of permissible frequency of tarting.

9. Electromagnetic compatibilty of the electric drives.

9,1. The standards of the electromagnetic compatibiy.

9,2. Electrical filters and principles of gear installation.

10. Summary section.

10,1 Appliance of ED for use in automatic devices and plants.

10.2. Problems for ED appliance.

Current cut off.




Financial Technology Solutions

o provide knowledge about financil technology solutions
for business and develop skils: to analyze the socio-
economic impact of financial technology to financial services
and financial markets; ntroduce financial regulation and the
ecosystem.

During the course, the methods of financial
technologies, the peculiarties of their application and
evaluation in practice are analyzed, the ecosystem,
regulatory environment, and the principles of money
laundering prevention are analyzed.

1. Socio - economic impactof financial technologies. Ethics
1,1. Financial management and planning i the context of igital change

1,2. Dimensions of Fintech Career Change

2. Blockchain technology for finance

2,1. Blockchain technology for financial services and financial markets

2,2. Blockchain, cryptocurrencies, financial decentralization

23. Blockchain transformation of financial services

3. Big business data management systems for finance

3,1. The impact of big business data on financial decisions

3,2. Application of big business data analysis in finance

4. Artificial intelligence solutions for finance

4,1. Corporate finance / financial risk management through artficial intelligence

4.2. The impact o artficial intlligence on financial market decisions

5. Regulation. Financial Technology Regulatory Ecosystem. Anti-money Laundering Prevention
6. Fintech ecosystem. Analysis of the development case of Lithuania as a Fintech Hub

Introduction to Applied Chernistry

o acquire knowledge about the essence of higher
education, study process in the field of chemistry and the
specifcs of the Applied Chemistry program at the universit.
o develop abilfies to study and general competences,
allowing to understand content of studies, career
possiblites, requirements of acadenic lteracy. To acquire
the minimum of concepts, methods and approaches defining
the essence of scientifc research. To get acquainted with the
structure and peculiarties of the chemisty industry, the
range of products, future trends, principles of green
chemisty.

Knowledge about higher education and studies
essence in the field of chemistry and the specifics of
the Applied Chemistry program is acquired. Content of
studies is seized. Is possible to understand value of
scientiic information. Student s introduced to scientifc|
research, career possibltes. Student s capable of
preparing study tasks with accordance to
requirements. Competences, needed to workin a
team and studying individualy are nurtured.

1. Philosophy of Higher Education

1,1. Specifics and vision of studying at the university. Differences from learning at school or college.
1,2. KTU academic culture and ethics.

2. Specifics of chemistry field studies

2,1. Content, aims, logic of the study program Applied Chemistry

2,2, Spectrum of chemical activity

2,3. Recent pracical areas of chemical activty, rends, achievements, challenges, range of problems to be solved
2,4, Recent research, achievements, developments and perspectives i the field of chernistry

3. Career

3,1. Visits of practiioners to the lecture

3,2. Career days wanted. Career planning.

3,3.CV content. Formation of a portflio of jobs or competencies

4. Academic wriing

4,1. The structure, language and style of academic written works

4,2. Problem, goal, task formulation, argumentation, generalization

4,3. Library. University forms and templates. Citation requirements.

5. Learning to leam competencies

5,1. Organization of leaming: setting leaming objectives, time planning

5,2. Principles of effective delivery

6. Learning reflection

Quality Management

To be able o apply essential knowledge of qualty

qualiy planning, d
evaluation abiles to develop organizations, to solve
practical quality problems, analyzing the environment of the
organization

Essential knowledge of quality management and the
abilty to apply it in the practice of organizations'

1. The essence and evolution of quality management
1,1. The essence of quality management

activties in the and of
quality management systems is acquired, .. identify
quality management problems and their possible
causes, analyze processes and select appropriate
problem solving methods,

1,2. Evolution of quality
1,3. The role of quality management in srategic planning

2. Customer orientation and safisfying the stakeholders' needs
3. Continuous quality improvement and problem solving

3,1. Methods of quality continuous improvement

3,2, Quality problems

4. Employee partcipation

4,1, Employees empowerment

4,2, Team work

5. TQM implementing

5,1. The principles and introduction for TQM implementing

5,2, The stages of TQM implementing

6. Quality management systems and perspectives

6,1. The family of quality management standards

6,2. Non-certiiable quality management systems

6,3. Perspectives of quality management

6,4. Quality management and sustainabilty

Communication Product
Development Project 1

To develop the abiliy to identify relevant problem areas of
communication or identify tasks to be addressed, to develop
the idea of a product / service in the field of communication

The module develops creatviy, systemic thinking,
teamwork competencies, students are taught to
generate and select deas relevant to the

and to carry outa pr y assessment

P . to effectively present
them, to evaluate sustainability and viability; design
thinking is used as main teachingllearning approach.

1. Team buiding and teamwork principles
1,1. Team buiding; Role sharing; Decision making models. Team creatiity and innovation factors

1,2. Interpersonal competence: Communication Psychology; Motivation; Confict resolution

1,3. Leadership; Teamwork management; Communication in the group; IT tools for group work organization

1,4. Ethics in working with people: Respect fo diversity, tlerance, and non-discrimination

1,5. Ethics and methods of team performance evaluation. Attributes and actiities of virtual teams. Team upgrades

2. IDEAS GENERATION AND SELECTION

2,1. Overview of problems o tasks to be addressed in the field of communication

2,2, Generating ideas, brainstorming, creaivity technologies

2,3. Analysis of consumer and other interests and expectations, analysis of types and characteristcs of communication produc
2,4. Collection, organization and selection of information; Narrowing the problem and choosing ideas / ideas

2,5. Search for optimal solutions

3, Selected ideas SUSTAINABILITY ASSESSMENT

4. Description and pitching of an idea

To provide essential knowledge of the digestion, metabolism
and biosynthesis of specifc food compounds, including their
relationship to the environment, technology and nuttiion,
and to develop the ability o apply knowledge about the
location, principles and mechanisms of digestion and

Essenial knowledge of the digestion, metabolism and
ffo0d s acqui

1. Introducton. The importance of photosynthesis in the food chain.
2. Metabol

uied, including
their relationship with th technology

d energy n the body and their relationship to the environment
3 Carbohydrate di i

and nutriion. The students will be able to apply
knowledge of the location of digestion and metabolism

bolism o food ingredients, mech f requiation,
metabolic disorders, the fole and potentialof ntestinal

of food s i the human o animal body, the
uptake of food by microbial cels, the principles and
metabolism under aerobic or

microbiome and

, metabolism, , the role of the microbiome and technological micro-organisms.
4. Specifcs, problens and regulation of lipid digestion and metabolism, synthesis of specific fatty acids.

5. Specifics of protein digestion, metabolism, synthesis, regulation, probles, the role of genetic mechanism.

6. Specifics of cellulr energy production by autotrophs and heterotrophs, relevance to sustainabilty of food resources.

7. The interplay and regulation of metabolic processes, and the potentialto alter the properties of a food or organism.

Food Biochemistry anaerobic conditions in cels, the mechanisms by
hich these processes are regulated, the disorders of
metabolism, and the ole and potential ofntestinal
microbiome and technological ictoorganisms.
o develop knowledge about e interaction of iman and | Studentwil inderstand the teracton of human and |1 Object,preconditons of beginning and meaning of rban sociology
environment in urban contex! th historial formation of |environment n urban context will have know and |2, The oigins and development ofctes: isorical perspecive
cis,theories of urban socilogy, and t gain competencies |understand hisorcal development of ies il get ~|2,1. Antiue cifes
in analyss o social processes of contemporary cies, | acquainted ith the theoris of urban sociology, will e 2.2. Roman emire
applying socilogica research i he process of urban |ableto analyze social processes o contemporary |2, Origins o ndustrial cies
development planring i, will get acquainted wih appiied sociological |3, Theoriesof rban sociology
research inurban developlent and planning and be |3.1. Ecological rend. Chicago school
ableto discuss the fuure perspecives of 32 Histoical trend. Weber, Simmel
contemporary ctes 33. Sociorpsychologica rend
4 Social processes of contemporary iy
Utban Socioogy 4.1, Global urbanizaton

4.2. Migration: causes and consequences
4.3, Urban identity, urban culture

5. Problems caused by urbanization

5,1, Criminal situation

5,2, Social classes, marginals

5,3. Environmental condition, transportation

6. Applied sociological research in the process of urban developrment
7. Vision of future cities

Protective Relaying and Automation
of Distributed Generation Systems

To teach know

tudents are taught to understand the purpose and

ledge
relaying and automatic devices of distributed generation
systems that allow integration renewable sources into power
system, become acquainted with requirements, principles,
structure and realization means of these devices. The

functions of elay protection and automation devices
and their role in distibuted generation systems (active

1. Peculiarit of functioning of distributed generation system and the role of elay protection and automation/
2. Requirements applied to relay protection and automation devices.
3. Relay protection of power lines of distribution networks with difierent configuration.

distributon networks). The knowledge are del

speciic aims are: abilty to select devices of relay protection
and automation for power lines, ransformers, generators,
motors and distributed generation system (actve distribution

d conditions of operation

structure and schematic realization. The abilfes are

developed in choosing relay protection, automatics

and control devices that are applied for power lines,
tors and mot ted

network) and estimate their influence on reliabilty and q
of power supply

active distribution network. The abilities are

in choosing calculation methods of
operation conditions of active distribution networks
hat are necessary for selection of relay protection and
automation devices.

4. Relay protection of X

5. Relay protection of non traditional electricity generators (solar collectors, fuel cell et. al).

6. Relay protection of ransiton lines

7. Automatic of power supply sistem

8. Automatics and relay protection of generators and motors.

9. Voltage controllers of ransformers.

10. Normal and faulted operating conditions in distributed generation systems and methods of their calculations.
11. Substation control systems

12. Conection protocols and SCADA systems




Building Services Systems

o obtain competent about heating, ventiation, water supply
and sewage networks, renewable energy systems and their
operation and design principles.

The knowledge about engineering systems of the
buiding and surrounding, their destination and
functions, also standard requirements are obtained.
The ability to select optimal type and structure of heat
and water supply, also sewerage nefs and systems, to
design and complete all elements of the systems is
developed. Information about peculiarites of outdoors
engineering systems designing, the main normative.

used equipment and functions of them
is accumulated and reclaimed.

1. WATER SUPPLY AND SEWERAGE
1,1. Buildings water supply and sewage systems, schemes, equipment and materials.
1,2. The buiding water supply and sewage network design.

2. HEATING SYSTEMS OF THE BUILDINGS, CENTRAL HEATING SUPPLY
2,1. Types of the building heating systems, schemes and installations.

2,2. Building heafing load calculation.

23. Heat generation systerms. Heat distribution in buildings;

2,4. Design of heating systern.

2,5. Renewable energy sources.

3. VENTILATION SYSTEMS OF THE BUILDINGS

3,1. Classification of ventilation systems. Equipment and materials for ventilation systems.
3,2, Ventiation systems for various types of buildings.

33, The ventiation system facilty.

3,4. Design of ventiation systern.

3,5. The purpose of air conditioning systems, classification, structure, design steps.

1,3. Outdoor water supply and sewage systems, schemes, materials, equipment, water sources, water treatment plants.

Polymer Materials and Technologies

To introduce basic definitions of
polymer science and nomenclature; to study different
methods of polymer synthesis, physical and chemical
properties of polymers; o infroduce knowledge concerning
degradation and stabilization of polymeric materials as well
as polymers in solution and recycling of polymeric waste; to
introduce knowledge concerning application of polymers for
devices of organic electronics.

tudents are taught (o understand and be able to
explain basic definiions of polymer science, polymer
classification and nomenclature, polymer synthesis
(addition, step-growth polymerization,
copolymerization), reactions of polymers, physical and
chemical degradation of polymers, phase and physical
states of polymers, the structure of crystalline
polymers, propertes of polymeric materials,
applications of polymeric materials for devices and
technologies of organic electronics.

1 and
2. Radical polymerization

3. lonic polymerization

4. Step-growth polymerization

5. Copolymerization

6. Reactions of macromolecules

7. Degradation and stabilization of polymers

8. Phase and physical states of polymers

9. The supramolecular structure of crystaline polymers

10. Liquid crystaline polymers

11. Solutions of polymers and their properties

12. Polymer composites

13. Mechanical properties of polymeric materials

14. Dependence of properties of polymers on their structure

15. Recyciing of polymeric waste

16. Application of polymeric materials in devices and technologies of organic electronics

Methods of Prototyping

To provide knowledge about protolyping methods, to
develop practical prototyping skils through difierent
prototyping methods and materials, to implement the culture
of recyciing, re-using, re-making obsolete objects in
prototyping the new ones.

Students will be able to apply different prolotyping
methods and materials for primary and advanced
manufacturing technologies. The practical abilfies to
mock up and prototype using a mix of prototyping tools|
and materials - from traditiona prototyping tools for
wood, cardboard, wax, cement and clay elaboration to
the latest 3D printing and CNC technologies
supporting the re-invention and re-use of leflovers as
new materials is acquired. The manual capabilty and
the re-make, re-use mindset in developing design
concepts driven by prototyping is developed;
therefore, itis practice-oriented.

1. Introducton (o the course
2. Prototypng methods and materials

3. Prototyping with paper, cardboard, foam
4. Prototyping with clay and cement

5. Prototyping with wood

6. Prototyping with metal

7. Produce and prototyping with new types of ‘unusual' materials such as enriched plastcs,
8. Combining additve and subiracting prototyping technologies using CNC softwares

ma

Smart Electric Power Systems

To give the kil of calculations the balancing of powers and
controlling demand in smart electric power system to with a
variuos number and power capasity renewable power
sources generation units are conncted. To lear the
projecting of smart electric system's elements: energy
storage units, voltage controllers, reactive power
compensators with assessing technical, reliabity and quality
securing halves. The specific aim is to forecast the amounts
of information ware and telecommunication network
capacities in smart electric system.

Students are taught o understand the purpose and
structure of smart power energeics systems, to
calculate power floats and bus voltages using
computer aid metods, to design projects of
consumers demand controlling and generator
connecting to networks schemes, to solve power
quality and electromagnetical compatibity problems
The problems of detection and estimating of
emergency regimes are solving. The amounts of

o t

1. Conceplion of smart systers and networks

2. Smart energy meters

3. Smart controling of electricity demand

4. Microgrid networks and its control

5. Distance control of power system and comunication systems
6. Electric power system comunication standards

7. Load controling software and hardware

8. Balancing of renewable energy sources

9. Direct current systems

networks
are calculating,

10.C of reactive power (STATCOM compensation)
11. General schematic of controling of smart systems
12. Environmental protection

Healthy Lifestyle

To provide knowledge about festyle interventions, the role
of nutition and physical activiy n health, the interaction of a
healthy lfestyle with the environment and to develop healthy
lfestyle skils

(Achieving knowledge about festyle inerventions and
its changing methods, about nutriton role for health,
principles related to metabolism of nutrients and
energy expenditure in human organism, food
products' values and food nutiion rating principles.
Assimilation forms of physical actvty n health
education techniques, the impactof physical activity
influence on body functions and disease prevention.
Able to analyze and choose the means to lfestyle
interaction with the environment.

1. Introducton. Healthy iving conception, composition
2. Theories and methods of Ifestyle change

3. Influence of diet and physical activity on lfestyle

4. Forms of physical aciivity in health education

5. Reasons of irregular posture and health effects

6. Pose. Sale physical exercises and their performance

7. Healthy diet of a physically passive person, nutrtional physiology

8. Neuroscience-based nutition

9. Micronutrients and water as much as our body needs

10. Preventive nutiion and its products

11. Development of memory and attention through active physical actvity
12. Health psychology and its influencing factors

13. Ecological education of society

14. Life style interaction with environment

15. Ifluence of Econormical indicator to Health. Health uneven

16. Factors in health-promoting behavior

Technologies for Industrial Design

To provide knowledge of the processing, oining and surface
coating technologies for metals, plastics, ceramics,
composites, and to develop the competences required to
'select materials and production technologies in relation to
product design, function, process cost and circular economy
principles.

The knowledge about main processing, jining and
finishing technologies for various materials is
acquired. The student il be able to select equipment
and production methods depending on product

1.INTRODUCTION

1,1. Materials and design

1,2. Advanced metals in product design

1,3. Advanced plastics in product design

1,4. Compositions of materials and their formation

design, quality, process cost and
impact. The student will be able to describe recycling
technologies of materials in order to interpret their
environmental impact.

2. METHODS OF MATERIALS SHAPING

2,1. Cut from solid

2,2. Products from sheets

2,3. Continuous products

2,4. Thin and hollow products

2,5. Methods from powder or blank into solid

2,6. Products of complex shape and high dimensional accuracy

2,7. Advanced products processing methods: additive manufacturing
2,8. LEAN management system in the mass production

3. JOINING OF PARTS

3,1. Mechanical fastening

3,2. Adhesion bonding

3,3. Welding processes of materials

4. SURFACE FINISHING OF PRODUCTS

5. PLASTICS RECYCLING

6. LEAN MANAGEMENT SYSTEM IN THE CONTEXT OF MASS PRODUCTION

Testing and Diagnostic Systems

To provide knowledge about testing and diagnostic,

Provides knowledge, necessary lo diagnose

automotive and electic vehicles electronic
systems.

to use of electrical
testing equipment. Students are trained to ciassify and
evaluate measurement methods, errors of
measurement instruments and realibilty of
measurement systems. Learing the main electronic.

. Introduction to the module, terminology, information sources
2. Vehicle Technical Information Systems

3. Diagnostic Concepts and Equipment

4. 0BD Il EOBD Self-Diagnostics Systems

5. Vehicle Data Interfaces

6. Powertrain control module systems diagnostic

testing systems functions, operating tech
features, testing of algorithms, programs and
infomation systems, testing models of electronic
systems, test design and coordination. Taught to
identity maintenance problems, use of service and
diagnostics technique and equipment

7. Powert trol module and chiptunning

Technology of Wind and Hydro
Energetics

To provide students with knowledge about the use of wind
energy and the conneciion of wind farms o electricity grids
and to assess the conditions of electricty quality.

The students are faugh to understand the purpose
and structure of wind and hydro stations using, to
selectwind and hydro stations types, to calcute the
amounts of electicity, power foats and bus voltages,
o design projects of wind and hydro stations
connecting networks, to solve power quality and
electromagnetical compatibilty problems.

1. Penetrate ofwind energy
2. Constructions of wind stations

3. The metering and forecasting of wind energy

4. Protection from lightning

5. Parameters of electrical networks

6. Parameters of electrical substantions

7. Fundamentals of electrical network calculations

8. Influence of wind stations to electrical networks

9. Storages of electrical energy

10. Calculations of voltage quality

11. Profitability of wind stations

12. Smart grids

13. Hydro power plant review and development

14. Constructions of hydro stations

15. Power and energy calculation of hydro power plants
16. Profitabilty of hydro stations




o provide fundamental knowledge of team work and to
teach skilsto apply itin practice.

Students will have acquired the essential knowledge
of team activity and the process of negotiation and are
able to put itinto practice. They know and to
understand the differences of group and team work,
{he stages of team formation and the elements, which
influence efficiency of team and group work. They
understand the factors of psychological harmony and
are able to improve psychological cimate of a tea;
understand peculiaities of individual and team

1. Conceplion of a tea.
1,1. Group and team.

1,2. The norms and values of a team.

1,3. The functons of a team.

1,4. The stages of team formation.

1,5. The roles of team members.

2. Progress of team work and psychological harmony of a team.
2,1. Criteria of an effective tearn.

2,2. Orientation ifo a task, an individual and/or a team

decisions and are able to apply various
team decision making.

23. Functonal, and social patibl
24. Psychological climae.

Psychology of Groups and Effective s 5 Psyenelogice factors of team work.
Teamwork 3,1. Social loaf.
3,2. Social faciitaton.
33. The change of opinion and the effectof polarization.
4. Decisions of a tea.
4,1. Team and individual decisions.
4.2, Phenomenon of group thinking.
4,3. The techniques of team decision making.
5. The problem of the evaluation of team work eficiency.
o know physics processes related withconsirucion and | Students are inroduced o the basic physical 1. Object of building physics
explotation of buildings. To take the knowledge to design | processes operating to the building from outside, to |2, Climate and its components
and build energy effectve, healthy and comfort buidings. | the building envelope and indoor, that s, the climate (3. Indoor cimate
effects on buildings, physical properties of building (4. Thermal physics object, Thermal energy, temperature, heat transfer, air humidity
envelopes and requirements for buiding indoor 5. Thermal and moisture propertie of buding materials and products
cimate. Students know to calculate the thermal 6. Calculations of building envelopes physical parameters
) properties of building envelopes and needs of thermal 7. Not stationary physical processes of the buiding envelope
Building Physics 6 energy for building. Introducing energy-effcient 8. Requirements for the energy efficiency buildings design
buildings design requirements. Taught to perform the 9. Basics of uilding ilumination
calculation of moisture behavior of buiding envelops. [10. Sound physicalindicators
Provide a basic knowledge of building acoustics and | 11. Principles of room design taking info account acoustic requirements
lighttechnical laws. 12. Noise reducton technigues in and around buildings
To know physics processes related with construction and | Students are introduced to the basic physical 1. Object of building physics
exploitation of buildings. To take the knowledge to design [ processes operating to the buiding from outside, to ~ |2. Climate and microclimate.
and build energy effective, healthy and comfort buildings.  [the building envelope and indoor, thatis, the climate ~ |3. Heat as energy. Temperature. Heat ransfer. Air humidity
effects on buildings, physical properties of building (4. Thermal and moisture properties of building materials
envelopes and requirements for building indoor 5. Calculation of physical parameters of building (envelope) elements
climate. Students know to calculate the thermal 6. Moisture behavior of building envelope. Unstable heat transfer
riies of building envel d needs of thermal |7. for thermal insulation of building (envelope) elements.
Building Physics 3 energy for building. Introducing energy-effcient 8. Basics of building acoustic
buildings design requirements. Taught to perform the |9, Basics of building llumination
calculation of moisture behavior of building envelops.
Provide a basic knowledge of building acoustics and
light technical laws.
To acquire basic knowledge about reffigeration and air tudents are acquired the knowledge about operation | 1 Tefrigeration and air condifoning
conditioning technique, the main methods for getiing low of refrgeration and ai conditioning equipment, 1,1. Historical overview
temperatures, to be able to describe the main refrigerating | methods for getting low temperatures, thermodynaric [1.2. Methods of reaching low temperatures
and heating methods, o be able to analyse air handiing d reverse cycles, about refrigerants and [1,3. Refrigerants: designation, classification, handiing and fluorinated substances
processes and methods, refrigeration and air conditioning quipment. Students are able o calculate and (1.4, Envi blems and regulation ofrefrgeration and air conditoning technique
systems and cycles analyse refrigeration cycle, o estimate global warming |2. Refrigeration: ypes, cycles, equipment and systems
effectofrefrgerants, o analyse air condiioning 2,1. Gas compression equipment air cycle)
processes, o estimate ecological and energy saving - |2,2. Vapour compression refigeration equipment and cycles
problems 2,3. Compressors, heat exchanges and auxiiary equipment
) - 24. Aemative refrigeration equipment
Refrigeration and Air Conditioning 6 2,5. Efficiency analysis of refrigeration and heat pump cycle
2,6. Fundamentals of cold load calculation
2,7. Principles of automation and control
3. Basics of ai condifoning
3,1. Processes of change of humid ai state
3,2. Al condifoning systems and equipment
33, Healing systems and appliances
3.4, Thermal processes of ventiation systems,
To acquire knowledge about refrigeration technique, the Students are accuired the knowledge about operation |1. Theoretical fundamentals of refrigeration
main methods for getting loy the main types of | of , methods for getting low | 1,1. Historical review
refrigerating, refrigeration systems and cycles. temperatures, thermodynamic processes and reverse |1,2. Thermodynamics of refrigeration
cycles, about refrigerants and main equipment. 1,3. Methods for getting low temperatures.
Students are able to calculate and analyse 1,4. Refrigerants - designation and dlassification
refrigeration cycle, to estimate properties of 1,5. Refrigeration environmental problems
refrigerants from diagrams and tables, to estimate 2. Refrigeration technique: types, cycles, equipment, design
global warming effect of refrigerants. 2,1. Gas compression refrigeration (Air cycle)
Fundamentals of Refrigeration 6 2,2. Vapour compression refrigeration
2,3. Compressors, heat exchangers, auxiiary equipment
2,4. Alternative refrigeration
2,5. Heat pumps
2,6. Efficiency analysis of refrigeration cycle
2,7. Basic of reffigeration load calculations
2,8, Fundamentals of automation and control
To deepen the theorelical knowledge and practical skils in | Achitectonic development 2 research the architecture, 1. Archtectural bulding design
he design of public buildings, o be able to capture the |forms, constructions and functional relationships of  |1,1. Architectural and functonal scheme analysis of buiding analogues. Identfication of the problems
essental aspects of the object: the need for funciion, monofunctonal public buildings. The design ofa (1,2, Preparation of project concept
aesthetics, context, etc. public building project combines the knowiedge and (1,3, Building functional scheme design
skils of architectural design, landscape design and 1,4, Search of the buiding shape and plan solutions
graphic design. The architectural solutions thatare [1,5. Preparation of the final design of the building and its environment
generated during this course are based on the pre- |2. Modeling the buildings environment
project research, which seeks o clarify notonly the [2,1. Analysis ofthe current state of the area and its environment
needs of consumers, but also the contextof e 2,2. Pl design. The concept of dendrology
environment (natural, engineeing, culturalheritage, [2,3. Plot design. Assortment of decorative plants, plant properties that are important for design.
Atchitectonic Development 2 12 ransport, efc.). 24. Plot design. Plant ecology
2,5. General principles of creafing public spaces
2,6. Formation of public space by dendrological means
3. Preparation the final project
3,1. Search of graphic expression for a building project optons for graphic presentation of atechnical part
3,2. Portolo preparation: diflerences in the presentation of infermediate-sketch and final versions
3,3. Graphic expression trends, fashion. Peculiaries of the portilio of architectural design.
3,4, Portolo preparation technical details and tools.
To take an extended knowledge about self-contained power | Ch fsel-contained power supply systems. | 1. Introduction. Basics of power systems
supply systems, to asquire knowledge aboutprocesses | Self-contained power generating sources. Isolated |2. Peculiaiies of microgrids and field of their application
occurred n self-contained power systems, and eflecive | power systems. Power supply systems for electical  |3. Technological processes and characteristics of small capacily power plants
power generation in such systems. vehicles. Integration of renewables. Use of energy  |4. Fuel cells and their energy characteristics
accumulating equipment. Hybrid power stations in[5. Enery storage systems
isolated systems. Stability problems of self-contained ~|6. Backup and uninterruptible power supply systems
power supply systems. Frequency and voltage control. |7. Static and dynamic characteristics of load
Voltage qualty. AC and DC power supply systems. 8. Stabilty ofinducton motor
Effective generation of electical power. Reliabity  |8,1. Power characterstc of inducton motor
) problems of power supply. 8,2. Crterious of induction motor steady state tabilty
Self-Contained Power Supply 6 8,3. Stability of induction motor in small capacity power system
Systems and Equipment 8,4. Transient stability of induction motor
8,5. Staring and selfstaring of induction motors
9. Stabity of power systems
9,1. Active power characteristic of the simplest power system
9,2. Steady state stability of synchronous generator. Criterions of steady state stability
9,3. Transient tabilty of power system
10. Power qualiy characteistcs
11. Voltage and frequency control
To get students acquainted with e main chemistry laws, | Knowledge about the structure of matr, 1. General chemistry
chemical and electrochenical processes, chermical thermodynamics and kinetics of chemical processes s [1,1. ntroduction, nomenciature of chemical compounds
compounds and the chemical properlies of the most acquired. Abilty to understand properties of solutions [1,2. Structure and properties of compounds
important technical materials, to develop the skils to solve |and other dispersed systems is gained. Abilty to solve [1,3. Thermodinamics of chemical processes
chemical problems and independently perform chemical | water sofening, puriication, isinfection, and some  [1,4. Chemical kinetics and equibrium
1o provide the y jes for the | ecological problems is developed. Knowledge about |1,5. Solutions and other dispersed systems
application of general chermistry knowledge in specialty | redox processes in and functioning | 2. Technical chemistry
discipines and various technical fields. principles of chemical sources of electicity is 2,1. Chermisty of water, fuel and biofuel, problems of environment protection
acquired. Knowledge about the reasons of metal 2,2, Oxidation-reducton processes,
General Chernisty s corrosion and is types is acquired. Abilty to apply the-|2,3. Electrochemical processes, potential of metals

effective methods of potection against corrosion s
gained. Knowledge about fuel, biofuel and technically
important materials is oblained.

24. Galvanic cells
2,5. Electrochemical sources of current, electolysis.
26. Corrosion of meals

2,7. Protection against corrosion

2,8. Chemisty of main technical compounds

29, Polymers




General Chemical Technology

o acquire knowledge about chemical technology and
chemical production, to understand the structure of
production and to be able to choose sutable methods of
preparation of raw materials and intensification of chemical
technological processes.

Essential knowledge about chemical technology and
chemical producton structure are acquired. The
students will be able to apply this knowledge to the:
design of production of a new certain chemical
products, e. to draw up the model of technological
process, properly select raw materials and methods of
its preparation, o choose rational methods of
intensification of homogeneous, heterogeneous,
catalysis processes and analyse the ideal and
industrial reactors suitabiltyfor a particular chemical
process. The processing of fuel (solid, liquid, gas), the:
producton technology of main chermical products and
he basis of industial ecology are leaned.

1. Chermical technology and chemical production
1,1. The structure of chemical production

1,2. The main indexis of chemical production

1,3. Components of chemical production. Raw materials (including water) and their treatment. Industrial energy.

1,4. The models of chemical producion and the types of technological sreams

2. The main principles of chemical i d the ways of their

2,1. Homogeneous and heterogeneous processes

22. Catalysis

23, The main characteristics of industial eactors. Ideal reactors

3. The chemical technology of main products and elements of industrial ecology

3,1. The methods of conversion of fuel (solid, liquid, gas)

3,2, The main properties, mode of production, using spheres or sulfuric acid

3,3, The main properties, mode of production, using spheres of ammonia

3,4. The main properties, mode of production, using spheres of nitic acid

3,5. The main properties, mode of production, using spheres of methanol

3,6. The main properties, mode of production, using spheres of ethanol

3,7. The binding properties and modes of production of Portiand cement

3,8, The technological methods of industrial waste materials decrease. Conversion of solid, liquid, gas waste materials

Biomedical Polymers

o give the knowledge on the production, properties and
application of biomedical polymers and the correlation
between the properties and application of biomedical
polymers.

The students get the for

biomedical polymers, their biocompatibity and safety,
the understanding of biodegradation processes of
biomedical polymers, the comprehensive knowledge
of production, properties and application of synthetic,
biodegradable and natural polymers, the
understanding of the preparation and application of
biomedical polymer composites and the order of
design and standardization of new biomedical
polymers. The students get knowledge how to prepare
and select the polymers for the target application in
medicine.

1.C biomedical polymers and the main concepts

2. Requirements for biomedical polymers

3. Mechanical and physical properties of biomedicia polymers

4. Sterilization

5. Biocompativity

6. Biodegradation of biopolymers

7. Synthesis and properties of synthetic polymers and their application in medicine
8. Production and properties of I d their application in medicine
9. Productions and properties of biopolymers and their application in medicine

10. Biomedical polymer composites

11. The order of the design and standardization of new biomedical polymers

Bioproducts

To gain knowledge abou the sources of bioproducts,
methods of obtainment, isolation and purification, and their
regulatory requirements.

To present the conceptand principles of modern
industrial biotechnology. To provide knowledge about
production methods, applied modern biotechnologies
and processes of industrial bioproducts, raw materials
and renewable resources s future perspectives. To
deepen knowledge about the use of produced
bioorganic materials and cheicals in various

industres and ics. To introd

1. Introducton. Renewable resources - uture prospects.
2. Bioeconomy. White biotechnology and green chemistry concept,

3. Biomass, bioorganic materials, bioproducts.

4. Biomass pretreatment methods.

5. Bio- and of processes. Advantages and

5,1. Processes of catalysis and biocatalysis. Application of microorganisms.

5,2, Partcularities of the fermentation process. Production of enzymes and modified proteins.
6. Methods for purifcation of intermediates, compounds and final materials.

ecologically cleaner [

7. Organic acids - synthesis and biosynthesis, costs of production.

discuss about reduction resource,
production waste and costs.

8. Producton o d chemicals using chemical and biotechnological methods
9. High value-added products. Raw materials, production, technologies, purification

10. Biofuels and bioenergy. Basics of production.

11. Production control and safety requirements of bioproducts.

Organization of Occupational Safety

To provide knowledge about the theoretical foundations of
the organization and assurance of work salety and health
and to develop the abilty o practically apply knowledge in
the planning, implementation and operation of construction
projects.

Knowledge of worker safety and health requirements,
datory d d established procedures at

the construction site s acquired. An understanding of
0SH legislation, 1SO quality standards, and their
application in the consruction organization is gained.
Itis leamed to organize construction waste
management. Able to make rational decisions

1. Occupational safety and health aspects
2. Occupational health and safety legal regulation n the construction sector

3. Structural, technological and securiy solution synthesis

4. General and special requi for the instalati th ion site
5. Ensuring environmental solutons in construction work

6. Social dialogue in the enterprise by providing safe and healthy working conditions

7. Accidents and occupational disease study

and Health regarding worker safety and health, from an 8. Sustainable Construction Safety Modeling and continuous improverment
environmental point of view, to carry out construction
projects taking into account the aspects of sustainable
safely and impact on people.
Acquire knowledge of the basic elements and their systems, |Learning to understand the mechanics of electric drive | 1. Introduction - the main conception
operation and design principles of electric drives. (drive structure and static and dynamics of mechanical |1,1. Conception of electric drive (ED) and history of development
systems), static, dynamics and control of DC, AC and 1,2, Functions and struction of ED
step-by-step drives, and the adjustment of the speed |1,3. Tendencies of ED development
of the systems "engine” (open and closed systems). 2. Operating modes of electric drives and their characteristics
The ability to compose the electric drive load 2,1. Operating modes and energy distribution of electric drives.
diagrams, selected or designed according to the 2,2. Peculiarities of mechanical characteristics of DC drives in motor and brake modes.
requirements of the technological process. to be 2,3. Peculiarities of mechanical characteristics of AC drives in motor and brake modes.
developed in electric drive with efficiency, reliability 3. Control equipment for DC electric drives
and environmental friendly. 3,1. Semiconductor elements in electric drives
3,2. DC drive based on a single-phase rectifier
3,3. DC drive based on a three-phase rectifier
34. Rectifier-based in inversion braking) mode
3,5. Four-quadrant drive on a rectifier basis
3,6. Interaction of rectifier-based drives with the power distribution lines
3,7.DC drive based on a pulse converter
4. Control equipment for AC electric drives
4,1. Equipment for speed regulation by changing the number of pole pairs
4,2, Equipment for impulse adjustment of rotor resistance
ElocticDrives 4,3. Speed regulation by changing the stator winding voltage and equipment for this purpose

4,4. Single-phase half-bridge frequency converter with intermediate DC circuit
4,5. Single-phase full-bridge frequency with DC intermediats

4,6. Three-phase frequency converter with intermediate direct current ircuit
4,7. AC drives based on multilevel converters

4,8. AC drives based on matrix converters

4,9. AC drives based on cycloconverter

5. Electronic switches in electric drives

5,1. Electronic switches based on a bipolar transistor

5,2. Electronic switches based on the MOSFET transistor

5,3. Electronic switches based on the IGBT transistor

54 Unidirectional and bidirectional electronic switches

5,5. Selection of components for electronic switches of electric drives

6. Closed-loop electric drive control systems

6,1. Closed-oop DC drive control systems

6,2. Closed loop AC drive control systems

Electric Power Systems and
Microgrids

To provid knowledge about th f
electrical systems, the use of energy resources and
electrcity consumption as wellas generation balancing,
electrical system voltage regulation and control of power
flows in normal and post-emergency states, to form the
abilties to caloulate the best commitment of gererators and
regimes of direct current lines.

Knowledge acquired about the properties of power
systems. Formed abilty o perform the analysis of
recuency deviations and powers balansing, to
calculate levels of system voltages and angles of
electronical devices of diect current ines, and to
evaluate the influence of energetics to the
environment.

1. The structure of power systems
2. The controling of active power balance

3. Control of the syste frequency

4. The reactive power balance

5. The selecting of compensation devices

6. The controlling of voltages state

7. Direct current inserts and power lines

9. Control of back to back inverter

10. Power system stabilty

11. The influence of distibuted generation

12. Microgrids and their control

13. The influence of enegeics to environment

Electrical Materials and
Measurements

To provide knowledge abaut electical materials and
electrical measurements.

To develop competence, skils necessary for required in the
selection of electrtechnical materials and methods of
electical measurements.

The students are taught to understand the structure
and classifcation of electrical materials, their general
electric and magnetic properties, o know their main
parameters and characteristcs, o evaluate the state
of electrical materials under the impact of
environmental conditions, to know techniques,
methods and equipment for measuring electric and
magnetic parameters, o use measurements data

1 Preface. Classiication of electical materials, the problems of materials analysis.
2. General electic and magnetic propertes of materials.

3. Methods of materials analysis

4. Dielectrical materials, their properties, phenomena, aplication.

5. Conducting materials, thei properties, phenomena, apication.

6. Semiconductors materials, properties, phenomena, aplication

7. Magnetic materials, thei properties, phenomena, aplication

acquisition systems, to know how to
materils and devices of electrcal

8. Supersconductors, liquid crystals.
9.0 f electical dons, erors.

depending on environmental and exploitation
contions,

11. Methods and of voltage and current

12. Frequency, ime period and phase shift measurement.

13. Measurement of power, energy and power factor.

14. Measurement of parameters of electrical materials with bridges and using compensafion methods.
15. Measument ofresistances of electrical materials

16. Measurement of magnetic parameters of electical materials.

17. Measurements with osciloscopes.

18. Measurements data acquisition systems and smart meters




Electrical Materials and

Provide in-depth knowledge of the classifcations and
structures of electrical materials, methods of electrical

Knowledge of the siructures of electrical engineering
materials, their general electrical and magnetic
i nd the basi

1. Preface. Classification of elecircal materias, the problems of materials analysis
f electrical errors

d the abilty phenomena
occurting in electrical equipment and the principles of
electrical measurements

parameters and characteristics of electrical materials

assessing the effects o the environment, Allowance
for the testing of electrical and magnetic properties,
he selection of measurement methods and
instruments, the classification of electrical materials,
he general characteristics of their groups and

are absorbed. The capacity to determine the status of

4. Measurment of resistances of electrical materials

7. Methods of materials analysis

8. Dielectrical materials, thei properties, phenomena, aplication
9. Conducting materials, thei properties, phenomena, aplication
10. Supersconductors, liquid crystals

Veasuremonts 11. Semiconductors materials, properties, phenomena, aplication
automated 12. their properties, phenomena, aplication
13 Methods and of voltage and current
14. Frequency, ime period and phase shift measurement
16. Measurement of power, energy and power faclor
16. Measurement of magnefic parameters of electrical materils
17. Measurements with osciloscopes
18. Measurements data acquisition systems and smart meters
To give wih the leading trends of ires, buildings i safety | Building consiruction, technical dasiication of buiding | 1. Documents regulating the fire safety in buiding
demands, to select building materials afer the most and constructon rate offres. Fire prevention 2. Fundamental fire prevention demands for construction
resistance o fr. i for publi, industrial, dwelling, farm | 3. Fie technical ciassification of building production and structures
houses. Normative technical documentation offre 4. The requirements forfre spread limiing
safety. Construction methods for determining the 5. The security of safe evacuation of people from buiding
flammabilty of products, flammabilty cassification 6. The fie prevention demands for social constructions
system. Organic and inorganic buiding materials and 7. The fire prevention demonds forindustial and depot repository constructons
) products essential characterstics and use. 8. The fire prevention demands for iing constructons
Fire Safety Construction products in buildings fire safety general |9, The fire prevention demands for outhouse constructions
principles. Ensuring the sustainabilty of bulding [ 10. The premises smoke removal systems
materials, their effective use. 11. The automation of conslructions and premises
12. Fire water supply
13. The fre prevention demands for heating systems
14. The lihtning protection for constructons and premises
To give wih the leading trends of ies, buildings i safety | Building consiruction, technical dasification of buiding | 1. Documents regulating the fire safety in buding
demands, to select building materials afer the most and constructon rate offres. Fire prevention 2. Fire technical dlassification of building production and structures
resistance o fr. requirements for public,industrial, dwelling, farm |3, The requirements forfre spread limiing
houses. Normaive technical documentation offire 4. The security of safe evacuation of people from buiding
safety. Construction methods for determining the 5. The fie prevention demands for social constructions
flammabilty of products, flammabilty cassification (6. The fie prevention demonds forindustial and depot repository constructions
Fire Safety system. Organic and inorganic buiding materials and 7. The fire prevention demands for iving constructons
products essential characterstcs and use. 8. The automation of constructons and premises
Construction products in buidings fire safety general 9. Fire water supply
principles. Ensuring the sustainabilty of bulding | 10. The fire prevention demands or heating systems
materials, their effective use. 11. The lihtning protection for constructons and premises
'Acquiring technological sciences inherent aesthetics of The course provides knowledge about_historical 1. Review of histirical aspects of Engineering Aesthetics
science and engineering knowledge of psychology projected \g aesthetics, products and |2, Esthetics' riists G Patackas and A Palevicius in their art creations
needs of the product development process. their environmental characteristics, principles of 3. Composition principles of product
composition, ergonomics and bionics and decorative  |4. Ergonomics and antropometrics
elements and principles of colors usage, importance of 5. Bionics
of object illumination and aesthetics meaning of 6. Product color and interaction with environment
products in variuos groups society. 7. Product texture and facture
Product Aesthefics 8. Light, color and illumination in product design

9. Design applications of sensory perception
10. Design for Safety and Effciency

11. Moder industrial design

12. New product development concepts

13. Sustainable design

Natural and Synthetic Polymers
Technologies

o provide knowledge of main polymer types, propertes,
moulding technologies and to develop the competences
needed to select materials and manufacturing methods for a
product, taking into account product design, performance
requirements and process costs.

technology, polymer types and properties, the
equipment and main moulding methods is acquired.
The student il be able to select methods for the

The knowledge of biopolymers and synthetic polymers [1. POLYMERS IN THE SUSTAINABLE DEVELOPMENT CONTEXT

2. POLYMERS SRUCTURE, TYPES, PROPERTIES AND APPLICATION
2,1. Biopolymers: natural, synthetic, microbial
2,2, Natural and syntheic rubbers

polymer onthe
shape, cost and environmental impact of the product
General knowledge of the recyciing of plastic waste is
acquired.

23 d thermosets

2,4, Natural and synthefic fiores

2,5. Properties of polymer

3. MOULDING METHODS OF POLYMERS

3,1. Additive manufacturing with plastics

3,2, Polymers melts moulding

3,3, Thermoforming of plastic sheets

3,4. Polymer powder, dispersion and solution processes

3,5. Peculiarities of thermoplastics and thermosets moulding

3,6. Methods of manufacture of synthefic fiores

37. Fundamentals of paper engineering

3,8. Polymer matrix composites and methods for their manufacture
4. RECYCLING AND SECONDARY USE OF NATURAL AND SYNTHETIC POLYMER WASTE

Hydrauiic Structures

To get knowledge on purposes and basic design princples
of hydraulc structures. To develop the abilty to collect and
evaluate the required data or to perform the necessary
research for the design of the dam, embankment, channel
and other hydraulic structure or equipment.

Students are taught to understand the purposes and
basic design principles of hydraulic sructures.
Students should be able to collect and evaluate the
required data, to perform the necessary research, to
design the dam, the embankment, the channel and
another hydraulic structure and equipmentin
compliance with requirements defined in legal
documents and provide for operating conditions.
Students should be able t identify and evaluate the
interaction of hydraulic structures and the
environment.

. Introduction to hydrology. Purposes and Types of Hydraulic Strucures
2. Dams

2,1, Earth Darms.

2,2. Concrete Dams

2,3, Dams from Other Materials

24. Spilways. Watergates.

3. River engineefing

3,1, Channels.

3,2. River Shipping.

33. Ponds.

34. Sluices,

3,5. Pump stations.

3,6. Hydropower Stations.

4. Hydraulic Structures for Fishery

5. Marine Hydraulic Structures

6. Interacton of Hydraulic Structures and Environment

Innovative Materials

To get acquainted with the prospects and challenges related
1o the development of advanced building materials and
application.

Acquires knowledge of the latest buiding materials
and technologies integrated into residential or
commercial building infastructures to make them
smarter, more sustainable, and effcent. Structural
solutions are discussed by evaluating the advantages
of innovative materials.

1. Legal regulation - the EU's regulatory environment

2. Smart and innovaive buiding materials are being classification

3. Reducing CO2 emissions by building materials and articles

4. Building materials and photovoltaic systems

5. Intelligent (Hi Tech) thermal insulation materials, coatings and systems
6. Innovative (smart) concrete, specific building blends

7. Environmental Friendly (Eco Friendly) Building Materials

8. Hybrid construction materials

9. Materials for passive fire protection systems

10. Spray coating (elastomeric waterproofing, diffusion, hydrophobic)
11. Application of nanotechnology in the construction industry

Innovative Buiding Materials and
Products

To acquire knowledge about the development of advanced
building materials, theirproperties, the main methods of use,
equipment and technologies. To analyze the prospects and
challenges related to the application of innovative

Is and products in practic.

The knowledge about he latest buiding materials and
technologies integrated ino residentialor commercial
building infrastructures to make them smarter, more

assessing the benefits of innovative materials.

1. Legal regulation - the EU's regulatory environment
2. Smart and innovative building materials are being classification
3. Reducing CO2 emissions by building materils and articles

sustainable and effective. Considered design solutions| 4. Building materials and photovoltaic systems

5. Inteligent (Hi Tech) thermal nsulation materials, coatings and systems
6. Innovative (smart) concrete, specific building blends

7. Environmental Friendly (Eco Friendly) Building Materials

8. Hybrid construction materials

9. Materials for passive fire protection systems

10. Spray coating (elastomeric waterproofing, difusion, hydrophobic)

11. Application of nanotechnology in the construction industry

Smart Electrical Systems of
Buildings

o acquire knowledge about new smart electrical energy
systems and technologies used in various buldings

The basic knowledge of electrotechnical engineering
is provided for students studying non electrical energy
subjects. The knowledge gained during studies of
smart energy systems and the equipment used in a
variety of buildings and their application possibiles in
household or energy systems, internal and external
lighting and it selection options. Students are able to
understand the application of renewable energy
sources, to choose a place for renewable energy

. Introduction

2. Buildings and their ciassifcation

3. Categories, groups and characteristics of electrical consumers

4. Sources of distibuted generation (renewable systems) and storage systems of electrical energy
4.1, Solar power station

4.2, Wind power station

4.3, Storage systems

5. Electrical vehicle and their charging stations

6. Schemes and equipment of electrical supply (electrical network schermes to 1000V)

systems, lightning protection systems,
charging stations and other smart electrical
equipment, which are necessary for construction,
installation and reliable operation of these systems

6,1. Installation of

6,2. Room and territory required for operation of electrical equipment
7. Protective measures

7,1. Protection from electrical discharge

7,2. Lightning protection

8. Smartgrid systems and their installation requirements

9. Lighting systems and their requirements

5. Measurement of parameters of electrcal materials with bridges and using compensation methods
electrical engineering materials shall be developed by |6. General electrc and magnefic properties of materials




Smart Electrical Systems of
Buildings

o acquire knowledge about new smart electrical energy
systems and technologies used in various buildings

The basic knowledge of electrotechnical engineering
s depened for students studying non electrical energy
subjects. The knowledge gained during studies of
smart energy systems and the equipment used in a
variety of buildings and their application possibiles in
household or industry. Students are able to
understand the application of renewable energy
sources, to choose protection equipment from current
discharge, internal overvoltages, lightning protection
systems. The knowledge gained during studies of
smart electrical systems, what electric vehicle charging
stations, wireless electrical equipment management
and other smart new electrical equipment

1. Introduction into electrical engineering
2.DC and AC power networks
3. Categories, groups and characteristcs of electrical consumers
4. Sources of distributed generation (renewable systems) and storage systems of electrical energy
5. Schemes and equipment of electrical supply (electrical network schermes to 1000V)
Electrical vehicle and their charging stations
7. Protective devices from intemal and external overvoltage (ightning protection)
8. Smart grid systems and their installation requirements

Fuel Cells and Electrochemical
Energy Storage Devices

To acquire the basic knowledge of operating principles,
desig features, use in electric power generation,
accumulation and supply of the various fuel cells and
electrochernical energy storage devices

Knowledge about diversity and construction
characteristcs of different types of fuel cells and
electrochernical energy storage devices and their
application in the various areas of technique,
domestic, and power systems is acquired.Abilty to

d operating principles and
processes taking place in the different types of fuel
cells and electrochernical energy storage devices is
gained Knowledge how to calculate parameters of
diferent types of fuel cells and electrochemical energy
storage devices is obtained Knowledge about
technologies of fuel cells and electrochemical energy
storage devices applicable in various fields and their
impact on the environment is assimilated.

1. Fuel cells
1,1. The basics of fuel cells

1,2. Operation of fuel cells

1,3. Advantages and disadvantages of fuel cells

1,4. Types of fuel cells

1,5. Fuel cel technology

1,6. Fuel used in uel cells

1,7. Fuel cells and the environment

2. Electrochemical energy storage devices

2,1. The basics of electrochemical processes

2,2. Types of electrochemical energy storage devices and the processes in them

23, The main d parameters of energy devi
2,4. Advantages and disadvantages of various types of electrocheical energy storage devices
25 i torage devices and protection

3. Use of fuel cells and electrochenmical energy storage devices
3,1. The systems with uel cells

3,2. Operation of electrochermical energy storage devices in the system
3,3. Hybrid systems

3,4. Operating characteristics of the hybrid system

3,5. Economical evaluation of the hybrid system

Monolithic and Masonry
Construction Technologies

To acquire knowledge and practical skils in the field of
concrete monolithic and

masonry structures.

Itprovides a general g

masonry structures, their installation technologies,
technical solutions, and their selection features.
Students are able to select the appropriate technology
and organization of construction works for the
installation of relevant monlithic and masonry
structures, apply moder construction techniques and
equipment in the construction process, ensure the
quality and safety of works, and take into account the
sustainable use of natural resources.

1. The role of monolithic and masonry structures in modern construction
2. General requirements for concrete and masonry mixtures

3, Transportation, placement and compaction of the concrete mix

4. General requirements for reinforcement

5. Installation and positoning of reinforcement and fixing in formwork
6. General requirements for formwork

7. Formwork systems for various types of structures

8. Concreting various types of monolithic structures

9. Concreting and bricklaying in cold and hot weather, maintenance
10. Masonry from bricks

11. Masonry from blocks

12. Shotrete concreting

13.3D concrete printing technology

14. Quality control of concrete and masonry works

15. Safety in the installation of monolithic and masonry structures

Packaging Materials and
Technologies

o provide knowledge about packaging materials and

d to develop the y for
their application in the food industry

Essential knowledge of packaging materials, their
purpose and classifcation,food packaging (glass,
metal, paper, plastic and composite), packaging
technologies (processes) and packaging closure is
acquired. Able to apply innovative and sustainable
packaging in different areas of the food industry.

. Introduction to packaging materials and technologies
2. Purpose of packaging materials and their classifcation

3. Packaging technologies (processes) and their classification

4. Glass food packaging and their production technologies

5. Metal (aluminum) food packaging and their production technologies

6. Paper (cardboard) food packaging and their production technologies

7. Plastic food packaging and their production technologies

8. Packaging closure

9. Innovaive packaging and its application in the food industry

10. Sustainable packaging materials and their application in the food industry

Operation and Renovation of
Building Services Systems

‘Acquire knowledge on the operafion of building services
systems, their durability, monitoring, and management.
Develop skills o plan the renovation and reconstruction of
services systems in accordance with applicable standards,
solve hydraulic and aerodynamic system balancing tasks,
evaluate changes in system loads and performance, as well
as economic indicators,

This course is aimed at developing skills to solve
renovation and tasks of

1. Operation and maintenance of buiding services systems
f

their services systems. The service lfe of these
systems is significantly shorter than that of buildings
themselves, therefore, for

d renovation strategy
3. Maintenance and retrofitting of heating, ventiation and air conditioning systems.
4. Maintenance and retrofiting of water supply and wastewater disposal systems
5. Deep renovation and integration of renewables

existing buidings must be renovated to ensure
compliance with the latest standards. The study
module focuses on heating, ventiation, air
conditioning, water supply and wastewater disposal
systems, as well as the integration of renewable
energy sources. Itintroduces building management
(BMIS) systems and the concept of digital twins.

6. Selection of renovation scenarios and feasibilty analysis

Polymer Chemistry

To introduce knowledge on fons of polymer
science and nomenclature of polymers, methods of
synthesis, physical and chemical properties of polymers and
their solutions, methods of stabilization and processing.

The basi Polymer dlassification and
nomenclature. Synthesis of monomers. Polymer
synthesis. Chain growth polymerization (radical,
anionic, cationic). Step-growth polymerization

polyaddition). C
Copolymer equation. Influence of diflerent factors on
monomer reactiity ratios. Reactions of polymers,
their calssifications, physical and chemical
degradation of polymers. Flexibilty of

Phase, aggregation and physical
states of polymers. The structure of crystaline
polymers. Polymers in solution. Properties of
polymers. Polymer recycling

1. Basic definions of polymer science and nomendiature
2. Methods of the synthesis of monomers and polymers

3. Step-growth polymerizations

4. Chain-growth polymerization

5. lonic and coordination polymerizations

6. Synthesis of copolymers

7. Isomerism of polymers. Reactions of macromolecules and stabilzation of polymers
8. Morphology of polymers

9. Additives of polymers. Liquid crystalline polymers

10. Solutions and blends of polymers. Rheology of polymers

1. Mechanical properties of polymers. Structure-properties relationship
12.Recycling of polymers

13. Electroactive polymers and molecular glasses

Regional Economics

To understand the features of economic development of

The focus i oriented to how geographic space can
The

regions, be able to analyze th I and politcal
problems of regions, be able to evaluate the effectiveness of
regional poliics and to develop the abilty to analyze,
evaluate and form the strategies of regional economic

and i

w
does econonic activity take place where it does, why
businesses choose to locate where they do, why some!

Y

1. FRAMEWORK FOR UNDERSTANDING
1,1. Concepts of a region and cty

1,2. Regional development mechanism

1,3. Theories of regional econormic development

regions thrive and others don't. The

and regional level
of economic activty the impact of econormic policy on
the regions; the concepts of convergence, divergence
and regional growth; methods in regional economics
and in particular for analyzing the impact of economic
aciivity on the regional economy; the impact of
innovations, circular economy, arifcialinteligence,
social, professional networks, other factors on regional
development

1,4. Dynamics of ]
15.C cliviy,

1,6. Specifics of local econormic development

2. INSTRUMENTS OF ANALYSIS AND ASSESSMENT

2,1. New methodological approaches for analysis and assessment
2,2, Analysis by index

2,3, PESET and SWOT analysis

24. Regional economic base analysis

25. Input-Output analysis

2,6. Counterfactual impact evaluation

2,7. Economic Cost-Benefit analysis

2,8, Scenarios buiding

2,9, Development impact for local economy assessment

3. IMPLEMENTATION IN PRACTICE

3,1. Strategic planning of regional development

3,2, Compiling a regional economic profile

3,3, Regional Policy Effeciiveness

d resilience

Thermal Measurement and Control
of Technological Processes

To acquire knowledge of measurement of hermal
parameters, composiion and operation of control and
regulation systems of technological processes and to master
methods and tools of measurement,

Knowledge of the main methods and tools for
measure of thermal parameters is understood!
Requirements of international standards system for

1. Metrology basics
1,1. General knowledge on measurements

measure of thermal and energy '
mastered. Abiliies to measure with various devices
and to harmonize teoretical and pracical knowledge:
are obtained. At an ecology requestlevel abiltes of
application of analysis methods and tools for
scavenge are obtained.

Knowledge on composition oflogical control and
automatic regulation oftechnological processes,
principles of operation and synthesis, mathematic
models of processes and systes, programmed
logical control devices and automatc regulators and
basics of their programming is acquired

1,2. Evaluation of measurement results

13 tools and th

2. Measurement of thermal and energy parameters

2,1. Measurements of temperature

2,2, Measurements of flow

23. Measurements of pressure

24. Measurements of heat flow

2,5. Measurements of density and level ofiquids

2,6. Analysis of liquids and gases

3. Basic defnitions of control systems of technological processes (CSTP)
3,1. Principles and schemes of CSTP

3,2. Presentation and examples of CSTP

4. Elements of CSTP

4,1. Compositon, operation and characteistics of sensors

4,2. Compositon, characteristcs and selecton principles of execution devices
4,3. Composition and use of signal converters

5. Systems oflogical control (SLC) of technological processes

5,1. Elements, composition and operation of LCS

5,2. Basics of synthesis and analysis oflogical control devices

5,3. Composition and selection of programmed logical controlers (PLC)

5,4. Programming languages of PLC




6. Automated regulation systems (ARS) of technological processes
6,1. Operational principles and structural schemes of ARS
6,2. Mathematical models of ARS and their elements
6,3. Mathematical models of processes
6,4. Automated regulators.
5. Progi automated their
6,6. Quality of ARS and tuning of automaic regulators
6,7. Packages of digial programming and their application for modeling of CSTP

Thermodynamics and Heat
Generation

To acquire fapplied To
acquire basic knowledge of heat generation systerms and
equipment, to understand their constructional and
operational peculiaries:

applied is
acquired and methods for generation,

1

ransfer and consumption of heat energy in heat
generation equipment, heat engines, heat exchangers
and other apparatus are understood. Methods of
similarity theory for calculation of heat transfer are
mastered. Basic knowledge of heat generation
systems is acquired, constructional and operational
peculiarties of heat generation systems and
equipment are understood. Knowledge of design of
heat generation systems s obtained through
balancing of pice, efficiency, safety, quality, reliabity
and environmental impact and knowledge of technical
evaluation of their operation is obtained

1,2. The firstlaw of thermodynamics

1,3. Basic thermodynarnic processes of ideal gases and vapor
1,4. The second law of thermodynarmics

1,5. Cycles of power engines

2. Heat transfer

2,1. Basic theory of heat transfer

22. Steady heat conduction

23. Heat transfer by convection

2,4. Radiation heat ransfer between two bodies

2,5. Overall heat transfer, heat transfer intensification and reduction
26. Heat exchangers, ther types and calculation

3. Heat generation

3,1, Classification of heat generation technologies

3,2. Descrption of fuel and dlassification

3,3. Equipment for combustion of gaseous fuel

3,4. Equipment for combustion o iquid fuel

3,5. Equipment for combustion of solid fuel

3,6. Auxiiary equipment of boiler house

3,7. Heat balance of heat generation device

3,8. Design and selection of heat generation systems
39, Utiization of renewable sources for heat generation

Development and Deployment of
Network Based Services

To provide knowledge about network based distibuted
information systems, the principles, methods and
technologies used for component interactions in such
information systems and to provide skils for implementing
i f disributed information

Knowledge about architecture of distributed
information systems, remote procedure calls, web

services, message queues, enterprise service busses,
workllows, distrbuted transactions, systems scalabilfty

via network services.

availabilty is acuired. Practical skills in creating
network services using NET ecosystem are acquired.

1. Architecture of network based distrbuted information systerms
2. Interaction methods of distributed information system components

2,1, Traditional inter process communication and remote invocation mechanisms
2,2, Web services

2,3, Message queves

3. Principles of component orchestration

3,1. Distributed transactions

3,2, Enterprise service buses and other means of component orchestration

4. Solutions for scalabilty and high availabity in distibuted information systems
4,1, Architecture and principles of scalable solutons

4.2. Architecture and principles of high availability solutions

To lear thorough understanding of ransport systen
physical and functional components, transport management
systems, structure of road, railway, air, water, pipeline

The students are thought o understand the
characteristics of ransport system, to describe and
analyse the system, relations with environment,

relationships,
peculiariies of multimodal transport policy, realization
principles, activities and aims of International ransport
organizations. The specifc s are: to ntroduce the
selection methods of transportation routes and means
estimating the and for feight

f sustainable transport system and to apply
in transport engineering practice, to apply general
methods of transportation routes selection, algorithms
of transportation planning, regulating documents, to
evaluate peculiarilies of transport systems, new

trat d aspects of transport policy.

1. Transport system theory
1,1. Transport system structure

1,2, Transport management systerns

1,3, Transport polcy. inemational transport organizations
1,4. Transport networks. Traffc flows

1,5. Sustainable transport and development

1,6. Transport safety

1,7. Transport and environment

2. Transportsystems

Transport Systems ransportation, analysis of ransport policy aspects and 2,1. Road transport
siuations, application of transportation methods and 2,2. Railway transport
algorithms. 2,3, Water transport
24. A ransport
2,5. Pipeline transport
2,6. Multimodal transport
2,7. Urtban transport
To gain the knowledge and to apply then [0 solve problems | In the study module, students gain knowledge about | 1. Inroducton to urban planning
in city planning and urban processes. the trends of modern urbanis, th chall 2. Urbanization and globali
urbanization and globalization for the city, cutural |3, Planning of urbanized environment
heritage protection, planning of communication, 4. City structure
greenery, terrtories and in the urban environment., | 5. City motorized transport spaces
Basics of Urbanlam Students gain the abilty to analyze the urban 6. Urban greenery and non-motorized communication spaces

environment and solve problem-based tasks is
provided.

7. The concept of cultural heritage and it protection
8. Moden theories of urbanism

Business Process Management

o understand management of business process, creating
value to customer, to be able to model business processes,
aiming fo effcient use of different kinds of resources.

The knowledge of business processes and their
management in the context of added value is
acquired. Students gain knowledge of business
process characteristics, are able to identiy and
analyze processes from environmental and interal
perspectives. Students are able to argue on the
peculariies of business processes in manufacturing
and service companies, criically evaluate and improve
processes.

1. DEFINITION OF BUSINESS PROCESS MANAGEMENT
1,1. Process defintion and the main characterisics

1,2. Processes in the Organization, Creating Added Value for Customer

2. MANAGEMENT OF PRODUCTION PROCESS

2,1. Production Processes in the Supply Chain

2,2, Types of Production Processes and their Effectiveness

23, The Concept of Lean Manufacturing

2,4. Management of Production Processes in the Context of Sustainabilty and Circular Economy
3. THE PECULIARITIES OF SERVICE PROCESS MANAGEMENT

4. MANAGEMENT OF AUXILIARY PROCESSES

5. MANAGEMENT OF WORK PROCESSES

5,1. Work Organization and Productvty

5,2. Work Standards and Payment

5,3, Workflow Analysis

6. BUSINESS PROCESS MODELING AND IMPROVEMENT

Business Process Management

o understand management of business process, creating
value to customer, to be able to model business processes,
aiming for efcient use of ifferent kinds of esources,

The knowledge of business processes and their
management n the context of added value is

acquired. Students gain knowledge of business
process characteristics, are able to identify and
analyze processes from environmental and internal
perspectives. Students are able to argue on the
peculiailies of business processes in manufaciuring
and service companies, ciicaly evaluate and improve!
processes.

1. DEFINITION OF BUSINESS PROCESS MANAGEMENT

1,1. Process definfion and the main characteristics

1.2. Processes in the Organization, Creating Added Value for Customer
2. MANAGEMENT OF PRODUCTION PROCESS

2,1. Producton Processes i the Supply Chain

2,2. Types of Produciion Processes and their Efectiveness

2,3. The Concept of Lean Manufacturing

2,4. Management of Producton Processes i the Contextof Sustainabilty and Circular Economy
3. THE PECULIARITIES OF SERVICE PROCESS MANAGEMENT

4. MANAGEMENT OF AUXILIARY PROCESSES

5. MANAGEMENT OF WORK PROCESSES

5,1. Work Organization and Productivty

5,2. Work Standards and Payment

5,3. Workllow Analysis

6. BUSINESS PROCESS MODELING AND IMPROVEMENT

Local Economic Development

To provide knowledge about the essence, princiles and
strategies of ocal economic development and pracical
implementation methods and to develop the abilty o apply
them in the formation, implementation and evaluation of local
economic development

By offering theoretical models and practical methods
mastered essential knowledge and skills within the
field of designing, implementing and evaluating
sustainable local development strategies suitable for
he local socio-economic environment aiming to
improve quality offe within the local area.

1. Introduction to Local Economic Development
1,1. Local Econornical D in the Context of fon and D

1,2. Evolution of Local Economic Development

1,3. Concepts and Theorles of Local Economic Development

1,4. Conditions and Principles of Local Econormic Development

2. Management of Local Economic Development Process

2,1. Analysis of Local Economic Development Process Models

2,2. Analysis of the Context in the Local Economic Develpment

2,3. Develoment, Implementations and Evaluation of Strategies in Local Economic Development
2,4. Organizational Structures in the Process of Local Economic Development

3. Strategies and Tools in Local Economic Development

3,1. Structure and Operating Principles of Economy

3,2. Local economic development tools and application condifons

3,3. Local economic development stategies classification

4. Perspectives of Local Economic Development Evolution




Architecture of Public Buildings 2

To deepen the theoretical knowledge and practical skills in
the design of public polyfunctional buidings, o be able to
capture the essential aspects of the object: the need for
function, aesthetics, context, etc.

Course research the architecture, forms, constructions
and functonal relationshi public

1. Architectural buiding design

1,1. Architectural and functional scheme analysis of building analogues.

buildings. The design of a public polyfunctional
building project combines the knowledge and skils of
architectural design, environmental formation and
design of communication systems in the city. The
architectural solutions that are generated during this
course are based on the pre-project research, which
seeks to carify not only the needs of consumers, but
also the context of the environment (natural,
engineering, cultural heritage, transport, ec.)

1,2. Modeling of building functonal relationships
1,3. Search of the buiding shape and plan solutions

1,4. Detaiing of the planned solution of the building and the plot

1,5. Search and detaiing of building construction and interior solutions

1,6. Preparation of the inal design of the building and its surroundings

2. Development and detailing of the buiding environment

2,1. Analysis of the current condition of the territory and its environment

2,2. Plot design. The conceptof dendrology

23. Plot design. Assortment of omamental plants, plant properties that are important for design.
24. Plot design. Plant ecology

25. General principles for the creation of public spaces

2,6. Formation of public space by dendrological means

3. Basics of urban communication system design

3,1. The structure of the city and the importance of ransport systems

3,2. Need and possibiltes of communication systems

3,3. Design of a motorized transport network in the city

3.4. Design of bicycle paths

3,5. Pedestian trafic n the city

3,6. Design of parking spaces

Architectural Experiment 3

To deepen the theoretical knowledge and practical skils in
public polyfunctional complex design, o be able to capture
the essential aspects in the object:the need, functon,
aesthetics, context, etc.

Architectural Experiment 3 investigates the urban
structure, in which is designed mulifunctional public:
building, ts relationship with the natural environment
and transportation systerns; public polyfunctional
building functional links, forms, structures. Subject
integrates the following modules: architectural design,

1. Architectural design of the teriory and buidings
1,1. Urban environment and public buildings function analysis

1,2. The concept of the designed tertory

1,3. Functional and volumetric concept of buikding

1,4. Polyfunctional public buiding design

1,5. The graphic fufilment of the designed terrtory and building project

systems, landscape design. In the study
process are generated architectural solutions, taking
into account the projected buiding dynamic

and spatial conditons.

2F f Transport systems
2,1. Transport systems needs and opportunites

2,2. Desing of motorized transport network

2,3. Design of bicycle paths

2,4. Pedestrian trafic n the city

3. Fundamentals of landscape architecture

3,1. The concept and expression of public space. Signs of good pubiic space

3,2. Green infrastructure and application of s principles n the formation of teritory
3,3, Terrain and water use i the area. Creating a microclimate

3,4. Formation of visual spaces of public building by dendrological means

3,5. Technical infrastructure for public spaces.

Security Dimensions of the Baltc
Region

tudents anal

o develop critcal tinking and ofawide
spectrum of security challenges as pertaining to the Baltic
sea region, also through raising awareness of historical

f social, cultural,
geo-poiiical contexts, that nfluenced the current security
profie of the Baltic region.

the security situation and main
security challenges of the Baltic Sea region, analyze
how the securlty profile has been determined by
historical social, economic or geopoliical contexts,
students discuss security challenges in various fields,

. Historical security contexts and their theoretical interpretation
1,1. Historical social, cultural, econormic, poliial, geopolitcal security context of the Baltic region
1,2. Interpretation of the security context of the Baltc region using security theories

2. Baltic Sea region security situation and main challenges

2,1. Geopolitcal processes relevant to the Baltic region

for example, geopolitcal, social,
{hreats. Students are able to compare the security
situation of the Balic States and other countries in the
Balic Sea Region.

22 the Balic Sea Region related to security challenges

23 the region and depend global economic shocks

2,4 Energy security in the region

2,5. Climate change and challenges for the Baltic Sea region

2,6. Pandeics, public health and security challenges

2,7. Fake news and information wars

2,8. Technological development, digitalzation and security

3. Partnerships to maintain security in the region

4. Comparative analysis of the security situation in the Baltc region and other regions of the world

Sustainable Human Development

To develop deeper understanding about sustainable human
development, main challenges and problems related to
demographic, technological, environmental, efc changes.

Develops the abilty to apply the knowledge of the.
socio-economic contexts within the professional
activity area; knowledge is related to the main

patterns and trends within

1. INTRODUCTION TO STUDIES OF HUMAN DEVELOPMENT
2. SOCIOLOGICAL INTERPRETATION OF HUMAN DEVELOPMENT
3. CONCEPTION AND MEASUREMENTS OF HUMAN DEVELOPMENT
4. PARADIGM OF SUSTAINABLE DEVELOPMENT
dysh

societies, such
changes, changes in social structure of societies,
economic welfare, social impact of technologes,
changes induced by environmental challenges.
Develops the abilty to operate within social and
professional contexts following the principles of
sustainable development, principles of non-
discrimination and cultural diversity appreciation.
Student s able to draw on necessary data to prepare
data-informed situation reviews.

4,1.D ions and contexts for emergence of new

4,2. Fundamental deas and principles of sustainable development paradigm
5. MAIN DIMENSIONS OF HUMAN DEVELOPMENT

5,1. Literacy, education and public health

5,2. Economic welfare and sustainable human development

6. CHALLENGES AND ISSUES OF HUMAN DEVELOPMENT

6,1. Demographic processes

6,2. Income, unemployment and p

6,3. Equal opportunities and cultural variety

6,4. Global problems, policy and

6,5. Challenges of ciimate change for sustainable human development
6,6. Science and technologies in the context of human development

6,7. Social impact of technologies

6,8. Civil society and its empowernment

7. ALTERNATIVE SCENARIOS FOR FUTURE HUMAN DEVELOPMENT

paradigm

solutions

Sustainable Development

To develop global, crial and reflexive awareness of e
'social, economic, cultural and environmental context, in
which the graduate will act, conception and the ethical
posion based on the principles of sustainable development.

Obtaining the basic knowledge of social, economic,
cultural and environmental tendencies; developing
value thinking and systematic thinking, critcal ability to
evaluate and apply mastered knowledge in the
personal, civic or professional activtes.

1. The relevance of sustainable development
2. Philosophy and Sustainable Development

2,1, What s sustainable development?

2,2 Philosophical Reflection of Contemporary Societies

3. Welfare, happiness and safety

3,1, What s Social Welfare? What is individual happiness?

3,2, Whatare the factors of happiness and welfare?

3,3, Whatare the future challenges and trends? What can | do?

4. Circular Economy

4,1. What does determine the How does th
4,2 Whats the Circular Economy? What are the circular business models?
4,3. What are the solutions that lead to Sustainable Economy? What can | do?
5. Climate Change

5,1. What are the reasons of climate change? What are the signs of cimate change in the world?
5,2, Whatare the scenarios and forecasts of cimate change?

53. What s the policy of ciimate change?

6. The design for sustainable development. Cultural Diversity and Digital Culture

6,1. What cultural transformations do we experience? What are the benefits of cultural diversity?
6,2. What s the role of design in the constanty changing and evolving world?

6,3. What s the future of design? How does it relate to sustainable development?

7. Achieving Sustainable Development Goals. From the global level to personal initiative

Engineering Economics

To provide knowledge about the principles of the market
mechanism at the micro and macro levels and to develop the
abilty to assess the impact of economic factors in
engineering decisions

Gaining knowledge about the mechanism of
functoning of the engineering product market. Abity
to analyze market changes, recognize the factors
determining product price changes, analyze consumer

0. INTRODUCTION TO "ENGINEERING ECONOMICS™
1.DEMAND AND SUPPLY. EQUILIBRIUM IN THE MARKET
1,1. Demand and supply

1,2. Equiibrium n the market

behavior in the market. Acquires knowled; d
ires skills to evaluate th

development and implementation of engineering
solutions in micro- and macro-environments.

1,3, Types of
2. ELASTICITY: THEORY AND APPLICATION

2,1. Elasticity of demand and supply

2,2. Elastingumo teorijos prakinis pritaikomumas.

3. CONSUMER BEHAVIOR

3,1. Utilty theory

3,2. Budget line and indifference curve

4. PRODUCTION FACTORS

4,1. Factors of product manufacturing

4,2, Intellectual capital

4,3, Substiution of factors of production

4,4. Production in the short and long term

5. PRODUCTION COSTS AND PRICE

5,1. Production costs in the long and short term

5,2. Price and value of product

53, Pricing methods

6. PROFIT AND PROFIT MAXIMIZATION CLAUSE

6.1. Principles of profit maximization

6,2. Profit maximization in a perfect competition market
6,3. Profit maximization in a monopoly market

7. INNOVATION IN ENGINEERING

7,1. Innovation of engineering product and economic value of creation
7,2. Costs of engineering product innovation

7,3. Socio-economic assessment of innovation

7.4. Commercialization of innovations

8. NATIONAL INCOME ACCOUNTING

8.1 fihe

8,2. Gross domesic product and gross national product

8.3. Wavs to determine aross domestic oroduct

relate to ethics?




9. MACROECONOMIC POLICY AND ITS FEATURES

9,1. Fiscal policy: essence and objectives

9,2. Monetary policy: essence and objectives

10. BUSINESS CYCLES AND LONG - TERM ECONOMIC GROWTH
10,1, Business cycle

10.2. Long term economic growth

11 UNEMPLOYMENT AND INFLATION

11,1. Employment, unemployment and its economic consequences
11.2.Inflaion, s forms, rates, causes and econormic consequences
12. INTERNATIONAL TRADE

121, Structure of international trade

12.2. Benefits and harms of intemational trade

12.3. Forms and tools of international rade policy

13. THE CHALLENGES OF THE MODERN ECONOMY

13,1. Digital economy and artfcal inteligence

13.2. Circular economy

13,3, Climate change and the economy

13.4. Shadow economy

Introduction to Biotechnologies

To acquire knowledge about development of biotechnology,
modem biotechnology, industrial microbiology, new
technologies (genomics, transcriptorics, proteomics,
metabolomics) as wellto obtain knowledge about the main
biotechnological principles and processes.

Knowledge about higher educafion and studies in
university, particular ield of study, its specifics s
acquired. Content of studies is seized. Is possible to
understand value of scientifc information. Student is
introduced to scientiic research, career possiilies.
Student s capable of preparing study tasks with
accordance to requirements. Competences, needed to
work in a team and studying individually are

nurtured Students are taught to understand the main
biotechnology processes and principles. The students
are obtaining knowledge about biotechnological
methods, processes and application possibiles.

. Philosophy of higher education
1,1. Vision and specifics of studying in university.

1,2. KTU academic culture and ethics.

2. Field of studies specifics

2,1. Development stages of modem

2,2 Principles of microbial biotechnology.

2,3, Application of biological systems in industrial biotechnology.

2,4, Application of microorganisms in industrial biotechnology.

2,5. Studies of g , proteormics,

3. Career.

3,1. Career days "wanted", Career planning.

4. Academic witing and presentation skils.

4,1. Types, structure and content of written academic works. Its language, style and vocabulary.
4,2. Library. University's forms and templates.Quoting requirements,

5. Competencies of being able to study.

5,1. Organizing studies: raising leaming objectives, time planning.

5,2. Learning methods: types of group and team work stages of formation, decision making.
6. Economic growth and sustainable development

6,1. Flows of materials

6,2. Energy flows and cimate change

6,3. Environmentaly-friendly production

6,4. Product fe cycle and eco-design

6,5. Sustainable chemistry and EU chemicals policy REACH.

Introduction to Chermical Technology
and Engineering

o gain knowledge about the principles of Sustainable
Engineering and the general regularites of chemical
technology and engineering, to get acquainted with the
structure, peculiarities of the chemical industry, product
range, future trends.

Knowledge about higher educafion and studies
essence in the field of chemical and process
engineering and the specifics of the chemical
technology and engineering program is aguired
Content of studies is seized. Is possible to understand
value of scientific information. Studentis introduced to
scientiic research, career posibiltes. Studentis
capable of preparing study tasks with accordance to
requirements. Competences, needed to workn a
team and studying individually are nurtured

. Studies of higher education in Kaunas University of Technology: vision, specifics and organisation
1,1. Study and research at faculty of chemical technology

1,2. Philosophy of higher education

2. Student academic competency

2,1, Academic witing

2,2, Orginising of student's leaming process, studies methods and learning reflection
2,3 Principles of effective presentation

3. Principles of sustainable engineering

3,1. Economic growth and sustainable development

3,2, Material flows

3,3, Energy flows and cimate change

34, Environmental friendly production

3,5. Product fe cycle and eco-design

3,6. Sustainable chemistry and EU chemicals policy REACH

4. Advances in inorganic chemistry industry and science

4,1. Significance of research, essential achievements and further development

4,2. Organisation and planning of research work

4,3. Definiton of research. Classification, significance and functions of the research
4,4. Global trends in siicate technology development

4,5. Silicate industry in Lithuania

4,6. Recent scientifc advances

5. Achievements in the organic chemistry industry and science

5,1. Innovative polymer materials and products

5,2, Polymer industry in Lithuania

5,3, Advances in science in polymer chemistry and technology

5,4. Innovations and trends in oilrefining in the world

5,5. Ol oi production and processing in Lithuania

5,6. Oil research at KTU, Department of Organic Chemmistry

Modern Electronics Technologies

To ge to know electronics technology basics, parameters
and faciltes, as wel as to and future of

The students are taught to understand the consumer
o de udio and video

the modern high technology electronics.

signal and data processing, recording to media input
and output techologies, control, communications and
future developments.

T.Leisure
1,1. Public events:image and sound
1,2. Games

1,3. Sense and pleasure

1,4. Hobby: radioamateur, books, photography, video, music
2. Travel assistance

21, Travel planning

22, Transport

23, Personal assistanse

24. Shopping

3. Healthcare

3,1, Preventive medicine

3,2, Noninvasive medicine

3,3. Intervention surgery

34, Qualiy of ife improvement

4. Business

4.1, Management

4.2. Production and services

4.3, Logistics

4,4, Security

5. Household

5,1. Home multimedia

5,2, Comfort maintenance systems
5,3, Security and sunveillance

54. Meters

6. Research

6,1. Measurement conception

6,2. Micro scale research

6,3. Mid scale research

6,4. Macro scale research

7. Environment

7,1. Ecology and batting the global warming
7,2. City infrastructure maintenance
7,3. Public security

7,4. Public information systems

8. Military equipment

8,1. Situation awariness

8,2, Weapons

8,3. Protection and armour

8,4. Miltary logistics




To analyze the characteristics of internal and external

rganize
management, to assess and foresee the impactof the

internal and external communication on the employees, the
difterent stakeholders and on the image of the organization

‘Appropriate internal and extemal B
necessary for the successful funcioning and image
o o

1.0 conception
1,1, Internal and external organizational communication
1.2.0 processes.

dul to achieve that students

who complete this subject would be able to analyze,
assess and prepare the internal and external
communication strategles.

; . in an organization.
1,3. Communication target groups, channels, barriers
1,4. Communication flow management

2. Organizational culture and climate: the impact on an internal communication systern.

2,1. NeedScope method

2,2, Teams and managing difierences

3. Public communication in image formation. Organization's identiy, image, and reputation management.
3,1. The role of a leader n forming the organization's image.

Organizational Communication 6 3,2. Leader as a role model. Leader's reputation management
4. Public relations and the media.
4,1. Opinion management, impact, influence, manipulation.
42. Criss communication and preventing crises.
5. Media research (the types and usage in communication planning and while making decisions).
6.0 audit
o acquie knowledge about heating, ventiaton, air Knowledge about heating, ventiation, ar condiioning | 1. Heating
d systems, for  [systems and equipment are obtained. Calculations of [1,1. Parameters of humid air
calculation and reduction of environmental [ air state changing processes, design of ar 1,2, Thermal characteristcs of bildings
pollution in thermo energetic conditioning systems and relaton with building 1,3.Indoor heat balance
engineering systems are understood. The reasons of [1,4. Heating equipment
environmental polluton and princples of formation of [1,5. Heating systems
pollutants are understood; abilfes for identfication of |2. Airconditioning
polluton reducton possibil 1. Al and processes of air tate variation
impact reduction measures are obtained 2,2. Equipment of air conditoners and their calculation
Methodologies for calculaton of environmental impact | 2,3. Systems of ar conditioning
of thermoenergetic and thermotechnological systems 3. Ventlation
and equipment, their selection and modernization are. |3,1. Methods of ventilation and determination of air flow
mastered. Abilfies for independent finding and usage |3,2. Ventlation systems
of information are acquired. 4. General questons on enironmental pollution
Air Conditioning and Environment 4.1 Understanding pollution
i 9 4.2 Reducing pollution
4.3 Chemical toxicity
4,4. Chemical exposures and risk assessment
5. Environmental polluion and methods for lowering of environmental impact
5,1, Ai pollution
5,2. Acidic depositon
53. Global clmate change
5,4, Statosheric ozone depletion
5,5. Water polltion
56 Pesticides and metals
5,7, Polluion at home
58. Energy
To deepen the theorelcal knowledge and practical skils in | The bulld Course examines | 1. Architectural design of th terrtory and buldings
public polyfunctional complex design, to be able to capture  [the urban space in which a mult-unctional complex of [1,1. Urban environment and public buidings funcion analysis
ihe essential aspecis n the object the need, funciion, buildings for public, commercial o other purposes s 1,2, The concept of the designed teritory
aesthetics, context, elc. designed. A complex of buidings is prepared taking [1,3. Functional and volumetric concept of building
into account the natural, culural, historical and other 1,4, Polyfunctional public building complexes design
context ofthe environment, the functional relations, 1,5. The graphic flfilment of the designed terrtory and building project
forms and constructions of mult-functona buildings. |2, Ecology of public spaces
The subject combines the following topics: 2,1, Plant ecology
architectural design, landscape architecture and |22, Green infrastructure and appliation of s priniples i the formation of the environment
architectural-social space design. In the process of (2,3, Terrain and water use in the area. Creating a microclimate
Architecure of Building Complexes 12 studying these areas, architectural solutions are |2,4. Formation of visual spaces of public buildings complexes by dendrological means
generated, taking nto account the environmentand (2,5, Technical infrastructure for public spaces
spatal conditions of the designed buiding. 3. Design of architectural-social space
3,1, Architecture as a social space
3,2, Social construction of urban public space
3,3, Dimensions of experience in architectural space
34, Creating narrative by architectural means
To acquire inerdisciplinary knowledge of the productor | Essential product development knowledge is acquired | 1. PRESENTATION OF THE MODULE AND WORK METHODOLOGY
service development while solving scientifc and practical |and practical teamworking, engineering design, 2. GENERATION OF IDEAS
problems taking into consideration the needs of the market | prototyping, testing and engineering documentation |2,1. Team work princples.
and society and gain practical product development skils. | preapration skils are gained. Knowledge and 2,2. Generation and selection of design ideas.
i ineefing etics, 23. Product creati methods
sustainabilty and project isks, benefitand cost 24, Clarifying of the problem
esiimation are acquired. 3. BUSINESSICASE ANALYSIS
3,1. Analysis of customer's needs and wants
3,2. Detailed technical assessment of the product
33. Integrated product definiion
34, Analysis of competitors and market analysis
3,5. Assessment o the product concept according o the consumer's expectations
3,6. Assessment ofproduction (possibiltes) and suppliers if
3,7. Financial and cost benefit analysis
3,8. Preparation for the next stage of the acton plan and identification of th resources required for the implementation of
Product Development Project 12 4 CREATION OF THE PRODUCT
4,1. Technical proj fon; Engineering ethics, sustainabilty
4.2, Product's composition and principl of s functioning
4.3 Materials selecton for the designed components,justication of the amount; selection of manufacturing technologies
4,4. Revision of producton budget and financial plan
4,5. Product functon prototype
46. Testing and validation of the product
4,7. Product visualizaion/packinglsustainabilty
48. Preparation of the project’ technical documentation
4,9, Planning of product entering the market; Production and supply planning
o provide knowledge about the types, equipment, Theorefical and pracical knowledge are oblained | 1. Indoor cimate
installation, control, operation of heating, cooling, ventiation  [about heating, cooling, veniation and air conditoning |2. Evaluation of building heating and cooling demand
and air conditioning systems in buildings, and to develop the |(HVAC) systems in residential, administrative and 3. Principles of sustainable design of heating, cooling, ventlation and air condifoning systems
design competencies of such systems. smallindustrial buildings, schemes of HVAC systems, |4. Types of ventiation and air conditioning systems
its functioning, used facilies, installation, setting, | 5. Equipment and processes of air treatment, Moller (n-x) diagram
adjustment and service of operating. Knowledge and (6. Al jets and i istribution in rooms
skils are obtained in design HVAC systems as wellas |7. Ductwork design (aerodynaics, balancing, regulation and auxiiary equipment fo systems)
selection of s elements, technology of nstallaion and | 8. Ventiation of industrial premises. A fitration and environmental protection
management 9. Smoke and heat control systems
Heating, Cooling, Ventlation and Air . 10. Types of heating and cooling systems
Conditoning 11. Energy sources, heat generators and refrigeration
12. Equipment of water heating and cooling systems
13. Pipeline design (hydraulics, balancing, regulation and ausilary equipment for systems)
14. In-direct heating and cooling systems
15. Fundamentals of research in heating, cooling, ventiation and air conditioning systems
16. Installaion, control and operation of heating, cooling, ventiation and air conditioning systems
To develop a broad theoretical and empirical understanding | Infernational organizations (10s) are a defining feature | 1. Inerational nsttuions, regimes and organizations
of the role that intemational organizations play acoss of international poliics and global governance. The |2, How do international organizations operate?
various issue areas in interational polcs. prolferation and funcional expansion of 10s sefs the 3. Intemational organizations and intemational law
post-1945 intemational order apart from any previous 4. Performance and effeciveness
period in international history. This course providesa (5. Principal-agent theory
broad theoretical and empirical overview of (05, 6. Orchestation
Theoretically,the course covers both classic as well as|7. The Worid Trade Organization
International Organizations 6 i

to

8. The Bretton Woods system: World Bank and International Monetary Fund

the role of IOs in international politcs. Empirically, we
will discuss the history, evolution and operation of

9. The World Health Organization
10. The Framework Convention on Climate Change.

major 10s from within the United
beyond.

1. From i to




Principles of Sustainable
Development

o know the concept of integrated long-term natural
resources use, development of economy and society; be
able to implement this concept in professional work.

o know the basic principles of sustainable
development in energy and material flows
management. To know rends of sustainable industry
and transport sectors development. To know
principles of sustainable city planning and
management. The specifcobjectve: learning to

d crtically assess

Students acquire the Baltic Uriversity Programme
(BUP) diploma certfing that the course was elivered
in the frame of the BUP network.

1. Principles
2. Energy

2,1. Exergy - qualitative measure of energy

2,2. Ambient air pollution from energy sector

23, "Green house" gases, mechanism of "Global warming"
24. Kinds of renewable energy

3. Materials flows

3,1. MIPS concept and calculation method

3,2, Principle of Lfe Cycle Assesment (LCA)

3,3, Principles of eco-design

4. Industry

4.1 Principles of cleaner production

4.2. Technical means of pollution prevention

4.3, Environmental Management Systems (EMS)

5. Transport

5,1. Negative impacts of environment and human being
5,2. New generation means of transport

5,3. Transport and traffic systems

6. City

6,1. Concept of "Ecological footprint*

6.2. Indicators of sustainable urban development

Principles of Sustainable
Development

‘Acquire integrated long-term concept of society, econormy
and natural resources development, and be able apply itin
engineering activities.

To know the basic principles of sustainable
development. To know principles of energy and
materials extraction, ransformation and recovery. To
know trends of sustainable industry and transport
sectors development. To know principles of
sustainable city planning and management, The
specific objective: learning to analyse and crtically
assess problematic siuations

1. Principles
1,1. Conceptof Sustainable Development

1,2. Economical Growth and Sustainable Development

2. Energy

2,1. Exergy - Measure of Energy Qualty

2,2. Energy Sector and Environmental Impacts

2,3. Greenhouse Gases and Global Climate Warming

24. Renewable and Alternative Sources of Energy

3. Material Flows

3,1. Product Life Cycle

3,2. Qualiative Methods of Product Life Cycle Assessment
3,3. Basics of Ecological Product Design

34. Sustainable Chemistry

3,5. Strategies of Material Management

3,6. REACH - EU Chemicals Management Policy

4. Industry

4,1, Principles of Cleaner Production

4.2. Technical Means of Pollution Prevention

4.3, Environmental Management Systerns

5. Transport

5,1. Negative Effects of Transport on Human Being and Environment
5,2. The New Generation of Vehicles

5,3, Transport and Traffic Systems

6. City

6,1. History of Urbanisation
6,2. Concept of Ecological Footprint
6,3. Indicators of Sustainable City Development

Typology of Architectural Spaces

The aim of the study module is o introduce the students with
the fundamentals of the typology of residentil, public:
buildings and urban spaces.

The module combines theoretical knowledge, short

1. Introducton; A bref overview of typology in architeclure; Typology s a method of research in architecture

design tasks and functional and
architectural research - interpreting general principles
by analyzing specific examples of contemporary and
historical architecture. the module not oy provides
students with the knowledge needed for design, but
also develops critcal thinking and introduces
innovations in architectural design and architectural
research,

2. Buildings and building users from the typological point of view, cassifications i different countries, cultural aspect

3. Households: residental buiidings and their environment
4. Working, studying peopl, chidren: needs in te living environment
5. Elderly people, people with special needs: needs in the living environment

6. Typology of public buildings; Relationships between architectural typology and urban morphology
7. Typology of public spaces

8. New types of paces, and

The aim of the study module s o present the students with
the fundamentals of building typology by introducing them
with the main groups of building ts and their needs.

The module inegrates the theoretical knowledge and
ihe archiectural esearch and provides studens wih
the and research of

1. Introducton. The short review of typology in architecture
2. Typology as a way of research in architecture

architecture from the typological point of view. General
principles are presented using and analyzing the
speciflc examples of contemporary architecture.

3. Buildings and the occupants of buildings from the typological point of view, dlassifcations in diflerent countries
4. Design for people: the needs, behavior, safety, health, and comfort of buiding occupants

5. The links between the architectural typology and composition

6. Households: residential buildings and their surroundings

7. Children: their needs in residential environment, the buildings of education and care

Typology of Occupants 8. Studying people: their needs in residential environment, the buidings of education
O Wogpeople il e st enionment st sl sttt bidings
10. Elderly people: their needs i residental environment, the nsiiuions of care,
11. People wih special needs: specialized residential environment and insttuions
12. Ecological (sustainable use of buidings
The module willhelp students (o understand e relation | The objective of the study module i o niroduce | 1. Inroduction. Discourse of architecture,
between deas and architectral forms, and willdevelopa |students o the theory of architecture as a 2. The bith of architectural theory. Vituvius.
il o recogrize nherent culuralcontext befing the oheromenon and o el s nfuence on e chang 3. Arcecur and mysicism of midle ages Abbl Suger
arfacts During the course |4. The rebirth of aesthetics o order. Leon Battsta Albert
students il lea the most important authors and |5, The metaphysics and optical lusions of barogue. Andrea Pozzo.
examples of historical architectural theary, the 6. Romanticism and the concept of heritage.
iheoretical assumptions of moderism and the prime | 7. Manifests of the Modern Archtecture. A, Loos, Le Corbusier and others
rends of contemporary architectural theory. 8. The modern language of achitecture. Bruno Zevi
9. Modenism as a social (socialst) project.
Theory of Architecture 10. Atemative visions of Modern Movement,
1. Form follows fiasco. New language of modernism.
12. Citica regionalism and genius loc,
13. The theory of postmodernism. Charles Jencks, Aldo Rossi et al
14. The Anthropocene and ecology in architectural theory
15. Round table discussion: course refiecion
To and inclusive education knowledge that acquire knowledge of general and indusive | 1. Educatonal science and pracice

General and inclusive education

applied individually and in teams when implementing specific
inclusive education models in an educational insttution or
community.

education, which is applied individually and in teams,
implementing specifc models of nclusive education in
an educational nstitution or community; they can
explain the system of educational science, the
universality of education, analyze the problems of
personaliy education, apply models of inclusive
education in institutions or communities.

1,1, General educational issues
1,2. Personality education

1,3. Teaching and leaming

1,4, Human socialization: concept, process, factors of socialzation

1,5. Concept of Education for Sustainable (EDS). Educational goal

1,6. Teacher competencies in professiona activies, meeting individual educational neeus of students

2. Inclusive education

2,1. Conoept of inclusive education. Individual educational needs of students

2,2. Adaptation of educational programs to students with individual needs. Teaching aids and support

2,3. A safe environment in the classroom: preventing violence and bullying

2,4. Communication and cooperation with educational process pariicipants and educational nsttuions
2,5. Applying innovative educational methods and methods to the difierent needs of students

2,6. Getting to know children with individual (special) educational needs, meeting their needs

Modeling, Optimization and Control
of Biotechnological Processes

o teach a thorough understanding of ypical

Students are taught to thoroughly understand the

their

ftypical processes,

parameters, the of their
modeling, optimization and optimal control

their equipment and parameters,
measurement and control of the main process
variables, to apply various types of process models,
equation systerns for mass and energy balance,

. Bioreaclors and biofechnological processes
1,1. Types of bioreactors and their application

1,2. Types of biotechnological processes and their application

1,3. Measurement equipment of the main biotechnological parameters

1,4. Methods of nferential estimation of the main biotechnological parameters
1,5. Automation equipment of biotechnological processes

2

for growth,
substrate consumption, byproduct and product
formation rates, classical and hybrid models.

modeling of processes
2,1, Mass balance

22. Heat energy balance

23. Kinetic (mechanistic) models of reaction rates

24. Black-box models

2,5. Hybrid models

3. Identification of model parameters and structure

4. Model-based optimization of biotechnological processes
4,1, Optimization of batch processes

4.2. Optimization of fed-batch processes

4,3. Optimization of continuous processes

5. Automatic control of biotechnological processes

5,1. Open-loop control systems

5,2, Feedback controlsystems

6. Application of Matlab programming environment

objects; Ecological (sustainable) use of bulld




Electromagnetic Field Technologies

To give knowledge about the Taws of
electrostatic and magnetic ields, electrc field in conducting

[ ohysal natrs o

1. Preface
Sources of field and Maxwell's equations

space, electromagnefic field, use electromagnetic field in

description is pmvlded Main electromagnetic fi ot
properties and laws are introduced. Ability to analyse
one- and certain two-dimensional electrostatic fields,

2,1. Integralform of Maxwell's equations
2,2, Certais formulas of vector algebra

23. Diffrental form of Maxvell's equations
3

conducting spaces,
time varying electromagnetic fields is trained. The skil
to compute capacitances, resistances and inductances|
o cectic squipment s given. The nowledge to
field in

are mncduoed.

3,1. System of equations
32 Laplace's and Poisson's equations
3,3. Boundary conditions
3,4, Methods of analysis of electrostatic fields
3,5. Use of Gauss's law for analysis of electrostatic ield of elementary sources
3,6. Principle of superposition
3,7. Method of images
3,8. Electric capacitance
39. Graphical method
4. Electric feld in conducting space
4,1. System of equations
4,2. Boundary conditions
4,3. Laws of electric circuits
4,4, Electrical esistance
4,5. Energy of electic feld in conducting space
4,6. Analogy between electric field in conducting space and electrostatic field
5. Magnetostatic field
5,1. System of equations
5,2, Boundary conditions
5,3 Scalar and vector magneic potentials
5,4. Magnefic field of elementary sources
5,5. Use of the principal of superpositon for analysis of fields of two and more elementary sources
56. Inductance
5,7. Energy and forces in magnetostatic field
5,8. Mathematical and physical analogy between magnetostatic and electrostatic fields
6. Time varying electromagnetic ield
6,1. System of equations
6,2. Energy flux
6,3. Uniqueness theorem
6,4. Retarded potentials of electromagnetic field
6,5. Wave equations
6,6. Electromagnetic wave propagation in the space
6,7. Transition of electromagnetic wave from one media to another
6,8. Screening
7. Electromagnetic field and other physical fields
8. Methods of analysis and computation of two-dimensional ields
8,1. Functions of complex variable
8,2. Method of complex potential
8,3 Method of conformal images
8,4. Numerical methods of two-dimensional fields
9. Electromagnetic field technologies
9,1. Technologies ufeleclnﬂcanun partcles and charge transport
: heatand
93 Electmngneﬂc fields technologies in chemical and biological processes
9,4. Electromagnetic felds in nanotechnologies

Electromechanical Energy
Conversion

To impart news about . main

elements and systems of electromechanical energy
conversion.relabilty.

fems and their energetics,
energy conversion schemes and fundamental

1. Basic definiions
1,1. Electromechanical systems and their energetics

elements: electric motor,
electric drive. The types uf electic molors, speed -
torque indices.

1,2. Electrical energy conversion to mechanical energy, schemes
1.3, The fundamental elements of g to mecharical energy
2 d their

Mechanical coordinates [speed and torque) control
using electric energy converters. Open loop and
closed loop control systems. Types of converters,
Drive elements rating selection. Possibilfies of electric
energy saving,

2,1. Condiions of motor work and distribution of energy
2,2, The types of electric motors according to degrees of protection and mounting arrangements
2,3, Electric motor graphical and letter symbols in electric schemes according to standards
24.ACand DC Motor types and d
2,5. Torque-speed f in motoring and braking condit
3. Mechanics of electric drives
3,1. The main equation of drive motion. Forces and torque of drive
3,2 Industrial equipment work peculiarities and speed-or findustrial equipment
3,3 Industrial equipment work peculiarities and speed: findustrial equipment
3.4, Joint speec-lorque characteistc of an electic motor and a drven unt
3,5. Load diagrams.
3,6. Acceleration and deceleration fime
3,7. Mechanical transient response conditons in electric drves when the motoring torque is proportional to motor ang!
4. Principles of electrical drive mechanical coordinates control
4,1. Purpose of coordinates control
4,2. Basic indices of coordinates control
4,3. DC motors speed regulation without converters and using converters
4,4. AC motors speed regulation without converters and using converters
5. Electric energy converters
5,1.DC voltage converters
5,2. AC frequency converters
5,3. Methods of speed regulation range increasing using feedback
6. Motor power rating selection
6,1. General considerations in motor power rating selection
6,2. Motor heating in continuos, short-time and inermitient periodic duty
3. Selcton of motor powr capaciy for coninuos, shortme and itermitent parioic uty
tics in transient and means of losses reducing

7 The end
7,1. Lookout, relabiity, energy saving and ecology of electric energy used in electromechanical processes

Power Transmission

To acquire skils for calculation of power networks, which are
used for power transmission, parameters, loads and values
To apply the matrixes and computer based calculation
methods. To leam principles of alterating and direct current
power networks Design, including assessment of
electrotechnical, financial and mechanical factors. The
specific aimis to learn how to calculate and solve power
electronic converters and compensators applied in
ransmission networks.

The students are taught to understand the purpose
and structure of power transmission networks, to
calculate power flows and bus voltages using
computer aid metods, to design projects of networks
compensation and power converting electronic
devices, o solve power quality and electromagnetical
compatibilty problems.

1. The structure of power energefcs system and ifs purpose
2. The main power transsmision principes

3. The power transsmision network

4. The compensation of electrical networks and compensation devices

5. The computer aid calculation of power flows

6. The calculation of power flows in electronic controling ines

7. The semiconductor hardware or power converters

8. Pover it equipmen: recfers and conerters

9. Poer el witches, transf d
10. The regimes ofdirect curent nes

11. The transients in power systems

12. The dampind of transients with electronic devices

13. The electonic devices of power quality improving

14. The converters of alterative energy sources

15. The standards of electromagnetic compatibilty

Energy Economics

o obtain the basic knowledge of energy economics , o
understand the interraction between energy and economics,
and the content and sense of the reforms in energy

The course has been prepared which allows realise
the content of energy economics. The course allows to
master theoretcally and practically the main concepts
and their interaction; to introduce to energy efficiency
category and describes reforms and changes in

Lith gy which essence and signif
connected with improving energy effciency.

1. Prolegomena of energy econormics science
1,1. The content underlying propositions,achievements and conclusions of energy econormics sciensc

1,2. The main notions and concepts of energy economics and their interpretation in context of economical theory
1,3, Criteria of energy systems efficiency

2. The basics of analysis and evaluation of energy economical efficiency

2,1. The concept of energy effciency in the context of sustainable development

2,2. The essence and alteraration of the energy reforms (lberalisation restructuring privatisation ) n Lithuania
23, The basics of economic analysis of energy

Innovative Construction Product
Manufacturing Technology

o provide knowledge on innovative construction products
and their manufacturing methods, and develop practicalskils
in applying technical digital tool for the management and
qualiy assurance of this constructon information.

Technology solutions for the manufacture of
innovative construction products are acquired
Knowledge about the essential properties of
construction products is acquired, which are regulated
atthe national level. Students will be able to create
this information in managing digital exchanges.
Technical solutions are discussed while evaluating the
advantages of innovative construction products

1. Smart and advanced buiding materials - ciassification

2. Construction products and photovoltaic systems

3. Intelligent (Hi Tech) thermal insulation materials, coatings and systems

4. Innovative (smart) concrete, specific buiding blends

5. Environmental Friendly (Eco Friendly) Building Materials

6. Materials for passive fie protection systems

7. Spray coating (elastomeric waterproofing, diffusion, hydrophobic)

8. Application of nanotechnology in the construction industry

9. Data templates for construction objects

10. General and specific characteristics of construction products throughout th e cycle
11. EU and national legal regulation of construction products

12. Sustainable and innovative construction products

13. Moder production environment and its impact on the technological process
14. Construction products that reduce the CO2 footprint

15. Interoperabilty between construction products and building elements

16. Classification of construction products




Basics of Engineering

o convey the knowledge about mechanism structure. To
give knowledge about main principles of thermal and fluid
analysis. To give knowledge about machine elements, and
develop the ability to construct

Module s irected to develop knowledge and abilties
in the area of mechanical systems structure, main
types of mechanisrms. Students are taught to apply
knowledge to do thermal and fluid flow analysis of
various constructions. This module is help to learn to
choose proper standard machine elements and check
its functionality, to calculate main geometrical and
functional parameters of non standard machine
elements.

1. Engineering principles

1,1. Keystones of design

1,2. Machines and mechanisms theory

1,3. The failure prevention perspective

1,4. Materials selection

1,5. Response of machine elements to loads and environments:siress, strain and energy parameters.
1,6. The role of safety factor; reliabity concepts

1,7. Geometry determination

1,8. Methods to ensure mechanical resistance and stifiess

2. The basics of technical thermodynamics and heat exchange
3. Design of Mechanical Systems

3,1. 2D modeling

323D Modeling

33, Solid modeling

3,4. Assembly modeling

3,5. Computer-aided draughting

3,6. Techniques for visual realism

3,7. Reverse engineering

4. Numerical analysis

Engineering Mechanics

‘Acquire knowledge of various theoretical and experimental
methods to describe the mechanical behavior of structural
elements, understand the main types of mechanisms, be

able to select appropriate standardized machine elements.

Students are taught to apply knowledge of
mathematics, science, and engineering dealing with
mechanics of materials under axial loading, tosion,
bending, and combined loading, design components
to meet desired needs in terms of strength and
defection, identiy, formulate, and solve engineering
problerns related to the response of materials to
various types of loading. To convey the knowledge:
about mechanism structure. To give knowledge about
standard machine elements, and develop the abilty to
construct

1. Engineering principles

1,1. Keystones of design

1,2. Machines and mechanisms theory

1,3. The falure prevention perspective

1,4. Materials selection

1,5. Response of machine elements to loads and environments:stress, strain and energy parameters
1,6. The role of safety factor; relabilty concepts
1,7. Geometry determination

2. Design applications

2,1. Power ransmission shafting

2,2. Bearings and lubrication

23, Pressurized cylinders

24. machine joints and fastening methods

2,5. Springs

2,6. Gears and power transitions

27. Brakes

2,8. Flywheels and high-speed rotors

3. Completing the machine

Introduction to Biomedical Materials
Industries

To provide knowledge about the Ife of the academic
community of Kaunas University of Technology, the essence
of the study process in the fields of chemistry and natural
resource technology, and the specifics of the Biomedical
materials industres program at the university. To provide
knowledge about biomedical materials, their application
opportunites, recent research, achievements and

in the fields of

Knowledge about the lfe of the academic community
of Kaunas University of Technology, the essence of
the study process in the fields of chemistry and natural
resource technology, and the specifics of the
Biomedical materials industries program at the
university s acquired. Knowledge about biomedical
materials, their application opportunites, recent

natural resources and production of biomedical materials,
and their contribution to Lithuanian industrial sector.

rspecives, companies
operating in the fields of processing natural resources
and production of biomedical materials, and their

contribution to Lithuanian industrial sector is acquired.

1. Philosophy of Higher Education

1,1. Vision and Specifics of Studying in Universiy. Academic Culture and Ethics.

2. Study Programme "Biomedical Materials Industries": Aims, Goals and Study Process Organization
3. Biomedical Materials: Classification and Applications

3,1. Recent Research, Achievements and Perspectives in the Field of Biomedical Materials

4. Application of Advanced Manufacturing Technologies in Biomedical Materials Industries

5. Natural Resources Companies, Their Contribution to Lithuanian Industry

5,1. Career Opportunities

6. Academic Writing and Presentation Skills

6,1. Types, Structure, Language and Style of Academic Writing

6,2. Problem Argumentation, Goal and Task Formulation, Data Description and Analysis

6,3. Library: Searching for Information, Citation Requirements. University Forms and Templates

6,4. Principles of Effective Presentation

7. The Learning to Leam Competence. Organization of Learning: Setting Learning Objectives, Time Planning
8. Economic Growth and Principles of Sustainable Development

9. Material Flows and Resource Productivity

Introduction to Transport
Engineering

To acquire knowledge about higher educafion, field of
transport engineering study and programme partcularity in
university studies, develop abiles to study and general
competences, allowing to understand content of studies,
career possibili-tes, requirements of acadenic lteracy.

Knowledge about higher educafion and studies in
university, particular field of ransport engineering
study, its specifics is acquired. Content of studies is
seized. Is possible to understand value of scientic
information. Student i introduced to scientifc:
research, career possibiltes. Student s capable of
preparing study tasks with accordance to require-
ments. Competences, needed to work in a team and
studying individually are nurtured

. Philosophy of higher education

1,1. Vision and specifics of studying in university

1,2. KTU acadermic culture and ethics

2. Field of studies specifics

2,1. Content, aims and logics of study program, spectrum of specialty aciivities

2,2, Sustainable transport system

2,3, The interactions between system "Vehicle - Driver - Environment' elements

2,4. Vehicles of energy-eficient and environmentally-friendly

2,5. Intelligent Transport Systems / New Movement (Unmanned) and Communication Technologies
2,6. Engineering systems of Terminals/Logistics center systems

2,7. Latest practical field of work, trends, achievements, challenges, spectrum of solved problems
3, Career

3,1. Visits of practicians to the lecture, cognitive trps to companies or organizations

3,2, Career planning. Perspeciive, required competences

4. Academic wriing

4,1, Types, structure and content of witten academic works. Ifs language, style and vocabulary particularites. Description
4,2, Library. University's forms and templates. Quofing requirements

5. Competences of being able to study

5,1, Organizing studies: raising leaming objectives, time planning

5,2, The principles of effective presentation

5.3, Career planning, CV content, Portiolio makeup

6. professional

Sensors.

To provide students with knowledge about the classification
of sensors, principles of operation, their main characteristcs,
areas of application, to develop students'abilfies to
understand the physical principles of operation of sensors.

o learn o understand the main physical principles of
the sensors, converters and collecton of information.
The abilfies about sensors and converlers and
industrial electronic systems are given. The main
application of physical phenomena, effects and their
principles are leaned. The methodic of nformation
gathering is mastered.

. Introduction

2. Sensors characteristcs

3. Physical principles of sensors operation

4. Temperature sensors

5. Pressure sensors

6. Liquid and gas flow sensors

7. Velocity and acceleration sensors

8. Power and extension sensors

9. Humidiy sensors

10. Magnetic and electromagnetic fied sensors
11. Optical sensors

12. Sound sensors

13. Resonanse sensors

14. Radiactvity and x-ray sensors

15. Chemical sensors

16. Gas sensors

17. Sensors for electrical energy systems

18. Smart sensors and intelligent sensor systems
19. Sensors inthe system ‘man - environment’. The development tendencies

Chemistry and Technology of
Cosmeics

To getknowledge about the main materials used for
cosmetics, their characteristics, ingredients function, and to
formulate a cosmetic product

General knowledge about raw materials used for
cosmetic, their characterisics and main functions in
cosmetics formulations is acquired. Knowledge about
chemistry and technology of cosmetics, such as hair
care products, skin care products, decorative
cosmetic, personal hygiene products is acquired

1. Cosmec products, their classification. Requirements for cosmefic products
2. Types of raw materials used in cosmetics

3. Detergents, their classification and properties

4. Formulation and preparation of har care products

5. Hair stying products

6. Skin care products

7. Methods of emulsions preparation

8. Decorative cosrmetics

9. Face powders, face make-up, ipsticks

10. Nail polsh, eye make-up products

11. Personal hygiene products, deodorants, antiperspirants

12. Cosmetic manufacturing equipment and innovation in th




Cultural Industries

‘Acquire the knowledge and skills for cultural and creative
industries theoretical conceptualization, development of tis
sector, project creation analysis in the context of philosophy
and medalty.

Student perceives the knowledge in problematics of
cultural and creative industres conceptualization and
development, defintion of culture as the human kind
creatiity, specifics of the implementation of industries
programmes and projects, knows and understands
sectoral prioriies of industries, understands the
ideological, managerial, economic and politcal
contexts, which influences cultural and creative
industries, theories of cultural and creative industries,
strategic steps of projects creation, recognizes links
between creafive industres construct, knowledge
economy and leadership approach, knows the impact
of media as the system on culture and the impact of
culture on media.

1. The conceptual ground for cultural and crealive industries.

1,1. Cultural and creative industries concept and development.

1,2. The object of cultural industries, sectoral priorities and goals.

1,3. Construct of creative industries according to knowledge economy and leadership.
14.The nature of creative indust

1,5 Ideological, managerial, economic and poliical contexts, which are influencing industries.
1,6. Cultural and creative industries: individuals and interests,

2. Cultural and creative industries theories according to philosophy approach

2,1. Culture as the human kind creafiveness, philosophical principles of creativty.

2,2, The system of cultural and creative industries, value dualiy

2,3, Cultural policy and art organizations theories.

2. Industries formation models (iberal, socio democratic, corporate, prestige and etc..
2,5. Smart cultural and creative industries governance.

3. Cultural and creative industries sector development.

3,1. Cultural goods and services, influenced by the technological and governance reforms.
32 Institutional structure of cultural sector at the state level.

3,3, Strategic planning in developing the cultural and creafive industries sector.

34. Cultural and creative industries programs and projects implementation.

3,5. Industries sector development pracice at the intemnational and national level,

4. Perspectives of cultural and creative industries development

4,1. Success factors of industries development.

4,2. Competencies of strategic thinking and creative problem solving,

4,3. Perspectives of networking and partnership.

4,4. Possbilies and threats of technological mediaity.

4,5. Sustainable and ethical development of cultural and creative industries.

4,6. Postmodern cultural and creati

Fuel Cels and Energy Storage

o acquire the basic knowledge of operating principles,
design features, use in electric power generation,
accumulation and supply of the various fuel cells and
electrochernical energy storage devices,

Knowledge about diversity and construction
characteristics of different types of fuel cels and
energy storage devices and their application in the
various areas of technique, domestic, and power
systems is acquired. Abiliy to understand operating
principles and electrochemical processes taking place

. Fuel cells and electrochemical energy slorage devices

1,1. The basics offuel cells and electrochemical energy storage devices
1,2. Operation of fuel cells and electrochermical energy storage devices
1,3. Types offuel cells and electrochemical energy storage devices

in the different types offuel cells and energy
devices is gained. Knowledge how to calculate
parameters of difierent types offuel cells and energy

14 f fuel cells and energy
1,5. Fuel used in fuel cells
1,6. Fuel cells, gy storage devices and protection

2. Energy storage devices
2,1. The technologies of energy storage

Systoms storage devices is obtained. Knowledge about 2,2. Types of energy storage devices and the processes in them
technologies of fuel cells and electrochemical energy |2,3. The main characteristics and parameters of energy storage devices
storage devices applicable i various filds. 2,4. Operation of energy storage devices in the system

2,5. Operating characteristics of the hybrid system
2,6. Energy storage devices and environmental potection
o acquire knowledge and abilty to apply funcions of There are assimiated knowledge and abilfies, which | 1. THE ESSENCE AND PURPOSE OF LOGISTICS
logistics n order to solve the company's supply, production  [allow to understand the essence oflogistics,logistics |1,1. The Concept and Definiions of Logistics
and distribution issues. To understand the goals and goals and objectives, the role oflogistics in the supply |1,2. Goals, Obiectives, Emergence Assumptions and Development Stages of Logistics
objectives of logistics, its importance n the product supply  [chain. According to the internal and external factors,  [1,3. The Role of Logistcs i the Value Creation Chain
chain. students are capable of various theoretical arguments |2. MANAGEMENT OF LOGISTICS SYSTEMS
for the selection of organizational decisions, 2,1. The Concept and Theoretical Basis of Logistics Operation
addressing the company's supply, production, and |22, Types of Logistcs Systems
distribution issues. Assimilating the main concepts of |23. Information Systems in Logistics
business logistics and their application possibiies | 2.4. Logistics System Design and Planning
students are able to design and evaluate crically the |3. CONTENT OF BUSINESS LOGISTICS
ey elements of modern business logistics system.  |3,1. Supply Logistics
3,2, Producton Logistics
3,3, Stock Management and Warehousing Logistics
Logistics 3,4, Transportation Logistics

35. Reverse Logistics

36. Green Logistics

3,7. Changes and Trends in Moder Logistics
4. Introduction to Operations Research

4,1. Demand forecasting access

4,2. Resource allocation access

4,3. Route planning access

4,4, Room layout access

4,5. Statstical modeling of processes

Mathematical Analysis 3

The aimis to acquire the abilty to analyze the elemens of
linear and surface integral, field theory and complex variable
function theory.

Line integrals. Surface integrals. Introduction to vector
field theory. Functions of a complex variable. Contour
integrals. Laurent expansion of analytic function.
Residue of an analytic funcion.

1. Introduction to field theory.

2. Line integrals of irst type

3, Line integrals of second type

4. Green's theorem

5. Itegration of exact integras.

6. Two-sided surface. Surface integrals of firsttype and second type.
7. Properties of surface integrals. Main calculate formulas.
8. Applications of surface integrals.

9. Gauss theorem. Stoke's theorem.

10. Vector field . Vector line.

11. Flux of a vector field.Iotational ield

12.Line in the complex plane. Domain of a map.

13. Complex-valued function

14. Analyiic function.

15. Conformal mapping. Harmonic functions.

16. Cauchy integral theorem and Cauchy integral formulas
17. Power series. Laurant’ s series.

18. Classification of singularites. Residues,

Mathematical Analysis 3

To gain abilfty (o analyze elements of ine and surface
integrals, field theory and differential equations, to apply
computational formulas and logic and freely manipulate
concept of these theories. To gain knowledge of methods
used o solve differental equations; to gain skills in

The theory of line and surface integrals of the first and
second kind is taught, as well as application of such
integrals in field theory. It is leamed to evaluate line
and surface integrals, the main numerical
characterisics of field theory. The concept of

solutions to first order differential
systems of linear differential equations with constant
coefficients.

differential t ‘model for real world
processes is presented. Itis leared to construct
solutions to first order equations; the concept of the
Cauchy initial value problem and the theory of
uniqueness and existence of solutions s introduced;
skils are gained to construct solutions to systems of
linear differential equations and 2nd order differential
equations with constant coeficients using several
different techniques.

1. Introduction to field theory

2. Line integrals of the first kind, their properties and applications

3. Line integrals of the second kind

4. Green's formula and is corollaries

5. Integration of total differentials

6. Two-sided surfaces. Surface integrals or te first and second kind
7. Properties of surface integrals and their evaluation formulas

8. Application of surface integrals

9. Gauss and Stokes formulas

10. Vector field and vector curves

11. Flow of a vector field. Irotational fields

12. Main concept of differential equations. First order equations

13. Implicit equations. Parameftical form of solution

14. Cauchy problem. Special solutions

15. Normal systems. Dependence of the solution on parameters

16. Systems of inear differential equations and algorithms for is integration
17. Second order differential equations

Mathematical Physics and Numerical
Methods

To get knowledge of vectorial and tensorialfelds. To gain
solution methods for ifferential equations with parial
derivatives. To obtain abilfes to use obtained knowledge for
solution of diferent mathematical physics tasks.

Gained knowledge about veclorial and tensorial filds.
(Gained solution ways and methods for diferential
equations with pariial derivatives. Gained abilfes to
use obtained knowledge for soluton of ifferent
mathematical physics tasks.

1. Scalar vectorial and tensoral filds i a plain
2. Orthogonal vectors and tensors in 3D and mult-dimensional Euclidean spaces. Vectoral analysis.

3. Field theory in curviinear coordinate systern

4. Derivation of main equations in mathematical physics. General integrals for these equations.

5. Finding general solutions fr diferential equations with partal derivatives using variable separation method.
6. Integration of mathematical physics equations in cylindrical coordinate system. Bessel functions,

7. Integration of mathematical physics equations in spherical coordinate system. Legendre polynomials

8. Green's functons method.

Mathematical Physics and Numerical
Methods

To get knowledge of vectorial and tensorialfelds. To gain
solution methods for ifferential equations with parial
derivatives. To obtain abilfes to use obtained knowledge for
solution of diferent mathematical physics tasks.

Gained knowledge about veclorial and tensorialflds.
(Gained solution ways and methods for diferential
equations with pariial derivatives. Gained abilfes to
use obtained knowledge for soluton of ifferent
mathematical physics tasks.

1. Scalar vectorial and tensorial filds i a plain
2. Orthogonal vectors and tensors in 3D and mult-dimensional Euclidean spaces. Vectorial analysis.

3. Field theory in curviinear coordinate systern.

4. Derivation of main equations in mathematical physics. General integrals for these equations.

5. Finding general solutions for diferential equations with partal derivatives using variable separation method.
6. Integration of mathematical physics equations in cylindrical coordinate system. Bessel functions,

7. Integration of mathemaical physics equations in spherical coordinate system. Legendre polynomials

8. Green's functons method.

Design of Mechanical System

To provide knowledge of mechanical system design
philosophy, design principles and methods, and design
stages, and to develop mechanical construction analysis

The principles and methods of designing mechanical
systems are leamed. Knowledge of analysis of
mechanical structures and systematic calculations and

Kil for making decisions during the design,
performing systematic calculatons, preparing technical tasks
and technical documentation, and independently designing
mechanical systems.

prep ftechnical ofthe product
being developed is acquired. Abity to independently
design mechanical systems using CAD software.

1. Conceplion of design

2. Standards. The stages of design and documentation

3. Appiication of general methods for products design and assesment
4. Product planning. Technical task. Conception

5. Methods and principles of design

6. The modular design

7. Computer aided design

8. Analysis and modernization of constructions

9. Dimensions and tolerance stacking

10. Product design, ergonomics, ecology




Fundamentals of Mechanical

o provide knowledge of mechanical system design
philosophy, design principles and methods, and design
stages, and to develop mechanical construction analysis

The principles and methods of designing mechanical
systems are leamed. Knowledge of analysis of
mechanical structures and systematic calculations and

Kil for making the design,
performing systematic calculations, preparing technical tasks
and technical documentation, and independently designing

prep technical of the product

being developed is acquired. Abilty to
design simple mechanical systems using CAD

1. Conception of design
2. Standards. The stages of design and documentation

3. Application of general methods for products design and assesment
4. Product planning. Technical task. Conception

5. Methods and principles of design

6. The modular design

6 simple mechanical systems. software. 7. Computer aided design
Systems Design 8. Product design, ergonormics, ecology
9. Analysis and modernization of constructons
10. Dimensions and tlerance stacking
o acquire Kihe nowledge about lassical and contemporary | Students acquire e knowledge about evolution of | 1. What s - Media Philosophy
media theories and find differences between radilonal | media and fs heoreical refectons: th birth of mecia | 2. Plato - Realfy, Philosophy, Truth
media concept and the view toward media which appears | reflections in antiqity and moder age, the concpts |3, Allegory of the Cave and Al
ffom new media reflection. of pioneers of media theary,the evolution of e |4, Whatis the New Media
concepts in second halfof 20th century and atthe |5, Medium Is the Message
beginning of 21ih. Students are able o understand the6. Hot and Cool Media
ways of media typologization, th difference befween |7. Media Narcosis
e ‘old and the ‘new media', in partcular Al Students 8. Contemporary Pop-Culure
Basisof Modia Phiosophy s are able to apply the concepts of media theories and |9, DI, Consciousness and Unconsciousness
understand the arguments of their crics. 10. The Culture in the Age of A
11. Information Society
12 Network Ethics and Al
13. Confemporary Theories of Communication
14. Digital Humanies and Media Ecology
15. Singularity and Transcendence
To know the properlies of bulding materials, exploftation | Students acquire knowledge on the cassfcation and | 1. Inroduction
conditons, material compatiilty n structures and be able tocommon properties o buiding materials. They are | 2. Cssifcation of buiding materials
recognize and to analyse popular buiding materials and to [able to select and to apply building materials from |3, Properties ofbuiding materials
understand the process of developing advanced building | natural stone and wood producs, ceramic materials, |4, Bulding materials from natural stone
materials and their use glass products, metal products, mineral binding |5 Tmber and i's products
materials, concrete, mortar,concrete and concrete |6 Ceramic materials
products, organic and 7. Mineral binding mateials and theirproducts
heir productsfor buildings structures, heat insulation, |8, Concrete, innovative (Smart) concretes, special dry mortar mixtures
decoration and other functional use. Students also |9 Precast concrete products
acquire knowledge of buiding materials and 10. Glass products
Amtitectural Matedials 3 architecture mtegaoe Sludefts understand the 11. Metal products
process of developing advanced building materals | 12. Polimeric materials and products
and thei use 13, Thermal insulating materials
14. Building materials and products reducing CO2 emission
15. Environmental friendly (eco-fiendly) buiding materials
16. Inteligent (Hi-Tech) materials, coatings and systems
17. Photovoltac systems n consiructon
o provide theoretical knowledge and practices about urban | During this course, paricpants will be nfroduced fo | 1. Muli-level govermance. Socia-spatal systems. Definifons of "Gl Turbarr. Role o ites n confemporary sociely
and asto d praciices about the ofcties | 2. Concepts ofth city: the city as a syslem; as a process; as an organization; a a network
develop competencies needed 1o develop cities and regions. [and regions along with aims and methods to develop |3. Oigin and evolution ofces in the worid and Lithuania
a ity or region. Partcipants il be able fo identiy, |4, Region: concept,typology. Adril regions role, functons,
apply, analyse and evaluale various measures forciy [5. Urban and (socil & spatial) metho
or region development, 6. Financing of urban and regional development
Urban and Regional Development 6 7. Place (urban, regional) marketing: martet of places, partcipants,thei aims, exchanges, offers
8. The role of sociely fo develop ciies and regions
9. Fulure trends n urban and regonal development; Sustainable Development; Smart cies and regions
o provide knowledge and fo develop competence The knowledge about the role of nution in human | 1. Classiication of toxic compounds and evaluation of thei biological actiy. Toxicokinetcs and toxicodynaics
necessary for evaluation the role of nutiion on health food [ health, nutrients and energy balance in human body, |2. Naturally inherent plant foxicants in food producs
digestion and absorpton, nulrents and energy balance ar food digestion and absorption, as wellas the 3. Naturally inherent toxins in mushrooms and animal tissues
wel as the possible toxic compounds in food, their effecton _[knowiedge about the toxic compounds in food, their |, Fungal toxins and their influence on human health
health and quaniiy reducton possibiiies origin, metabolism and influence on human health are [5. From th 1o food entering (food
oblained. The methodologies of dietary alowance |6, Toxic compounds formed during food processing and storage
measurement and energetc value calculation are | 7. Toxicological aspects of use of food additives
acquired. The abiites to analyse and choose the |8, The influence of new food processing and development methods on food safety
means to avoid food contamination to apply difierent (9. Allergic reactions fo foods
) insirumental methods for toxic compound analysis, to | 10. Material and energy metabolism in the human body. Energy demand and consumption
Nutrifon and Food Toxicology 6 2 2 and °
evaluate cically 11. Food digestion and absorption of utrents
acquired. 12. The nulrional elationship with the health and qualityoffe. Principles of raional nutifon
13. Criteia for normalizing offood components in human nuiriion
14. The role of main food components in the diet, their energy and nutrifnal values as wellas their evaluation
15. Biologically acive substances and their role n the et
o gain knowledge about science, techology and sociely | Student has gained knowledge about the concept and | 1. Science, fechnology and sodiely studies (STS): he object, concepts and confent
studies,historical development of science and techology in —|content of science and fechnology studies,ifs 2. The hisorical context and developmental perspecives of science and fechnology
refation {0 civilisation development,understand the noton of [nistorical development, implications in the context of |3, The comparative science and innovation policy
{technoscience and science policy; be able o analyse the  |globalization and in comparatie perspeciives is able |3, Lithuanian science policy
impact oftechnologies upon sociey. 1o describe and explain instutionalization of science |3.2. Science and innovation policy in EU
and science policy, is able to discuss and analyze the [3,3. Other nationalinnovation systems (USA, Japan, etc,)
socialimpact of technoscience 4. Structure of scientifc revolitions
5. Pubiic partcipation in science, technology and innovaton polcy
Science and Technology Studies 6 6. The evaluation methods of social impact of technologies
7. Science and technological development in the context of lobalization
7,1, Ethical and legal aspecis
7,2. Development o science and fechnology for sustainable human development
o getknowledge aboul siages of new product reation, 1o _| Wil be obtained the basic knowledges about creation | 1. Conceplion of new product development
know princples of the choice of materials and and ofnew produc, 9 2. Stages of new
processes for development o new txtie product, wil It {0 evaluate stages of development of new 3. Evaluation of market and users needs
fashion product fom idea {0 textie market). During |4, Review of new textle and apperal products market
Development of New Product of s studis will be ecucate abily o solve textle products[5. Practical aspect of innovaton i fexlle and apperal industry
Fashion development tasks fom the pointof creafive and (6. Case studies - analyss oftextle product development ntextle company
crical view. 7. Development of eco-fiendly fashion product
8. Protecton of productntellectualproperty
Acosss o aviaton the company acivites and acquire Skls dvanced airraf and repair| 1. Functional acivites of aviation enferprise
o apply their theoretical knowledge in practial ircrat [ technology, th abilty fo use exising equipmentin | 1,1. Productio, performed acivites
design, maintenance and producing processes tasks aviaion company, the assessment of safoty and [1,2. Pinciples of organization of working places in subdivisions
ecological production requirements, design of aircraft | 1.3. Funciional aciviie of engineering-techrical personnel
mainenance and technological processes of repairof | 1.4, Work safety and ecology
cloments, equipment and aicraft systems to improve | 2. Indusiral work in enterprise of aircafts maintenance
e design of aircraf structures. 2,1, Means of producton and repar of defailes
2,2. Technological processes of repair f main units and systems
2,3.Means and methods of conirol
2.4, Regulation of echnical maintenance
) 3. Sirategy of aviation enterprise
Aircraft Design Manufacturing 12 3,1. Technico-economic indises of enterprise

Internship

3,2 Managemental structure of enterprise
3,3. Organization of service, work with customers

3,4. Means of assuranse of secondary use of materials and units
4. Design of engineering processes in aviation enterprise

4,1. Principles of workabilty restoration of airrafts

4,2, Technological processes of repair and maintenance

4,3, Contructional changes of aircrafts

4,4. Selection and use of equipment of arcraft systems




Building Services Systems

Wil gain knowledge about main building services systerms,
heir components, selection and operation features and il
learm to design the water supply, sewage, heating and
ventiation systems of an individual residential building, ustiy

made decisions, prepare system drawings and other project
in accord h the f valid
legal acts and good design pracice.

Students acquire basic knowledge about buiding
service systems, their types and basic schemes of
these systems, operation of these systems and
equipment used in residential, public and industrial
buidings. Students acquire possibilty to name the
features of installation and operation of these systems.
Students acquire design skils to design systems and
select necessary devices for residential buildings,
according valid legal documents.

1.WATER SUPPLY AND SEWERAGE SYSTEMS
1,1. Building water supply systems, components, equipment, materias.

1,2. Building water demand, hydraulic calculations of water supply systems, equipment selection.

1,3. Building sewage systems, components, equipment, materials.

1,4. Hydraulic calculations of building and outdoor sewage systems.

2. HEATING SYSTEMS OF THE BUILDINGS, HEATING SUPPLY

2,1. Methods of heat distribution in premises. The power of the building's heating system.

2,2. Heating system power regulation. Thermal energy accounting. Types of heat carrier distrbution systems.
23. Purpose, types and selection of heating system components.

2,4. Design of heating system, hydraulic calculation.

2,5. Heat generation and supply systems.

3. RENEWABLE ENERGY SOURCES

3,1. Renewable energy sources.

3,2. Use of renewable energy sources in building services systerms.

4. VENTILATION SYSTEMS OF THE BUILDINGS

4.1 Indoor air qualiy. Types of ventiation systems.

4.2. Ar preparation and distribution in prernises.

4,3. Purpose, types and selection of ventilation system components.

4,4. Design of ventilation system and aerodynamic calculation.

4,5. Air conditioning. Other ventilation systems.

Purchasing Management

To acquire knowledge on purchasing management at an
orgenzalon by anslyeng th pooes, e, and

The body of knowledge is built by leaming the
purchasing cycle and its dominant practices. The

theoreical elements be able top
demonstrate the skills m constructing a purchasing cycle in a
contemporary business context

purchasing asan
important function in the context of organization
management is acquired. Major concepts, principles,
and conditions are clarified, specifcations and
activties of purchasing cycle stages are analyzed. The
acquired theoretical knowledge is employed in a
practical setting of developing a particular purchasing
task; students’ skills are revealed when an optimal
purchasing cycle for a business company is
constructed with the aplication of specific tool

1. Purchasing Management as an Organizational Function

1,1. Purchasing and procurement concepts. Purchasing in organizational hierarchy
1,2. Purchasing strategy and organization.

1,3. Public procurement peculiartes.

2. Purchasing Specification and Planning:

2,1. Identifying the needs and modelling the purchasing system. Price and total cost of ownership.
2,2, Supplier analysis. Stock control

2,3, Project procurement.

2,4. Purchasing order formulation.

3. Contracting:

3,1. Contract types and formation process.

3,2 Activities and processes of contract and

techniques.

3,3 Contract negotation.

4. Formation of the Purchasing Cycle:

4,1. Tools, supporting techniques, and platforms of cycle modeling

4,2. Purchasing research and ethics

4,3. Managing risk in purchasing. Sustainability and latest development trends.

Basics of Industrial Biotechnology

To obtain knowledges about modern industrial
industrial

an
bioeconomy development, to understand the production of
organic acids, amino acids, sugar alcohols, vitamins,
antioxidants, bioplastics technologies, to obtain knowledge
about natural bioactive components extraction, biochemical
processing of industrial waste, fundamentals of biodiesel
production.

The students are taught to understand the conception
of modern industrial biotechnology.The students are

1. Modern industrial biotechnology.
1,1. Development of industrial biotechnology.

taught to understand production of

amino acids, about technology of bioplastics and
biocomposite materials, about extraction of natural
bioactive components and fractionation from plant
materials, about biochemical processing of industrial
waste, about fundamentals of production of biodiesel

1,2. Modern technologi
1,3. Synthetic biology, metabolic engineering.

2. Organic (propionic, sorbic, citrc, ascorbic) acids, amino acids production.

3. Production of sugar alcohols (manitol, xylitol, sorbitol) and scented materials.

4. Producton of itamins, antimicrobial components/bioproducts, antioxidants, functional proteins (nucleotids).
5. Bioplastic and biocomposite materials technology basics.

6. Processing technology basics of raw materials used for bioplastics

7. Product engineering, product recyciing and composting technologies,

7,1. Biodegradabilty, regulation of products and legislation

8. Extraction and fractionation of natural bioactive components from plant materials.

9. Biochemical processing of industrial waste.

10. Biomass and processes of biochemical decomposition of poliutions,

11. Biochernical oxidation and nirfication processes.

11,1. Processes of biochermical removing of biogenic materials.

12. Fundamentals of technology biodiesel production

Security Concepts and Their
Evaluation

‘A theoreically-oriented unit meant to examine various
concepts of security across social sciences and the evolution
of these concepts over time.

To expose students to a range of core security
concepts and their methods of analysis across various
social science disciplines. The examination of threats,
risks and vulnerabiltes as viewed from psychology,
sociology, economics and politcal science covers core
analytical approaches to securily. Itis a theoretically-
oriented unit, which develops students' conceptual
and analyical skils.

1. Traditonal approaches to security
2, Critcal security discourses.

3. Securitzation

4. Regime security

5. Societal securi

6. Environmental and energy securiy
7. Gender and security

8. Peace studies

Basics of Fluid Mechanics

To acquire knowledge about the laws of luid equiliorium and
motion, the conditions of equilibrium of forces acting on
liquids, o be able to construct equations describing them. To
develop the abilty to apply the equations for the solution of
fluid mechanics problems.

The students acquire abilties to understand the laws
of fiuid mechanics and be able to apply them in
praciice. They are able to describe by analytical
equations definite cases of fluid equilibrium and
motion, to apply the equations for analysis of luid
mechanics phenomena. Students are able to compute
the main forces of fuid pressure, parameters of fluid
flow in closed condus and open channels, to
calculate the energy and hydraulic losses of the fluid

1. Physical and mechanical properties of flids
2, Conception of a fiid, types and properties of t, measurement units and gauges
3, The main law of hydrostatics, Pascal's law

4. The main force of iquid pressure

5. Flow confinuity equation

6. The main characteristcs of fluid flow

7. Bemoull equation and possi its application for design of

8. Chezy formula, application of it for design of pipelines.

9. Fluid flow through orifices and nozzles

flow, to select pipes, pumps, f channels
cross-section, to estimate characteristics of the total
system.

10. Phe f and cavitation
1. Open flows, their types and characteristics

12. Application of Chezy formula for design of open channels

13. Interaction of fluid flow and vane of hydraulic machine, hydropower
14. Centrifugal pumps and turbines, their characteristics

15. Ground water fiow

Information Modelling of
Manufacturing of Construction
Products

To obtain a systematic understanding managemem ofthe
manufacturing of construction products, u
deployment strategy of Buiding fomaton Mode (BIM).

nformation modelling of manufacturing of construction
products is acquired, which aims o clarfy the
objectives of the specific implementation methods and
processes, using necessary information tools. The
knowledge about the infrastructure needed to
mplement B iseamed and necs of speciized
iobs and how company staff percei

1. Sirategy of design and manufacluring processes of constucton products using BIM.
2. Information exchange of digital project d their proce:

3. Standard of universal building data exchange and the project participant's communication with manufacturing.
4. Onganizing BIM plan and its benefits at the manufacturing plant.

5. nfastructure needed to mplement BIM neecs,

responsiilies and roles.

6. Roles and sustainable ofriskin
7. Classif construction products and its coding system at th plant.
a Managerrentaf manufactrg technolog of constucton roucts using BIM.

f people, technology in digtal plan of work stages.

m. Stages of project model aeve\opmenn correction of clashes.
1. Levels of detail and information of BIM templates.

12. Design and implementation of manufacturing processes of construction products using BIM.
13. Analysis of processes maps of digital construction.

14. Transfer devices of parametric data of construction products.

Technical Evaluation of Buildings

o acquire knowledge of essential requiremen, the causes
of collapses and defects, expertises and investigation of
buildings. To learn to apply the methods of relabilty
evaluation of buildings.

Knowledge about the essential

buildings, the means of evaluation of conformity of

buildings to these requirements and investigation of

buildings is obtained. Ability to evaluate the defects of

buildings and their parts, and durabilty affecting

impacts is gained. Knowledge about the methods of
f building relabilty after colt

structural defects is obtained. Experience of preparing
recommendations for repair and modernisation of
buildings, ensuring their conformity to essential
requirements, is gained.

1. Essental fbuidings
2. Expertse and investigations of buidings

3. Impacts causing collapses and deformations of buildings.

4. Methods o evaluation and reconstruction of srength and stabilty of buildings after collapses and deformations
5. Methods of evaluation of refiabilty ofload bearing elements

6. Assurance of hygienic, health and environment conditions for peaple in being buildings and near the buildings

d |7. Safety in use of buildings

8. Noise management in buildings and buiding environment
9. Evaluation of energy effciency and heat conservation in buildings

10. Defects and durabilty of buiding elements

11. Strategy of restoration and modernization works of buildings

12. Technical and economical ustification of restoration and modernization works in buildings

Technical Evaluation of Buildings

o acquire knowledge of essential requiremen, the causes
of collapses and defects, expertises and investigation of
buildings. To lear to apply the methods of reliabilty
evaluation of buildings.

Knowledge about the essential

buildings, the means of evaluation of conformity of
buildings to these requirements and investigation of
buildings s obtained. Abilty o evaluate the defects of
buildings and their parts, and durabilty affecting
impacts is gained. Knowledge about the methods of

f building relabilty after colt d

structural defects is obtained. Experience of preparing
recommendations for repair and modernisation of
buildings, ensuring their conformiy to essential
requirements, is gained.

1. Essental fbuidings
2. Expertse and investigations of buidings

3. Impacts causing collapses and deformations of buildings

4. Structural defects, damage and their causes

5. Investigations of structural condition, investigation of physical and mechanical properties of materials
6. Defect and defect detection

7. Safety in use of buildings

8. Noise management in buidings and buiding environment

9. Evaluation of energy effciency and heat conservation in buildings

10. Defects and durabilty of building elements

11. Strategy of restoration and modernization works of buildings

12. Technical and economical ustification of restoration and modernization works in buildings




Heating, Ventlation and Air
Conditioning Systems.

o provide knowledge about the types, equipment,
installaion, control, operation of heating, cooling, ventiation
and air conditioning systems in buildings, and to develop the
design competencies of such systems

Theoretical and pracical knowledge are oblained
about heating, cooling, ventiation and i conditioning
(HVAC) systems in residential, administrative and

smallindustrial buildings, schemes of HVAC systerns,

its functioning, used faciles, installation, setting,

envice of operating. Knowledg
kil are obtained in design HVAC systems as well as
selection of s elements, technology of nstallaion and

0. History of heating, ventiation and air conditioning systems
1. Ventiation and air condiioning
1,1. Indoor air quality
1,2. Types and features of ventiation and air conditioning systems
1,3. Equipment of ventiation and air conditioning systems
1,4. Humid air and air handling processes
1,5. A jets and air distribution in rooms
1,6. Industrial ventilation, air firation and aspiration based systems
Heating and cooling
2,1, Thermal comfortin buildings
2,2, Types and features of heating and cooling systems
2,3, Water heating and cooling systems and auxiliary equipment
2,4 Hydraulics of water heating annd cooling systems
2,5. Local heating and cooling systems
2,6. Radiant heating
2,7. Air heating and cooling systems
2,8. Boiler rooms and central heating systems
2,9, Environment protection and use of renewable energy sources for heating and cooling systems
3. Fundamentals of buiding heating, ventiation and i conditioning systems design
3,1. Calculation of air change rates in buildings
3,2, Aerodynarmic calculations of ventiation systems
3,3, Calculation of heat gains in buildings
34. A handiing processes and control
3,5. Calculation of heat osses in buidings
3,6. Evaluation of buiding heat demand
3,7. Hydraulic calculation of water heating and cooling systems
3,8. Selection and layout of equipment for heating, ventiation and air conditioning systems
3,9, Composition of heating, ventiation and air conditioning projects, drawings and bill of materials
4. Fundamentals of building heating, venilation and air conditioning systems testing
4,1, Test of multi nozzle diffuser
4,2. Investigation of ai flow in ducts
4,3. Investigation of air handling processes in air conditioning systems
4,4. Fundamentals of heating and cooling systems balancing

Heating, Ventlation, and Air
Conditioning Systems

o provide knowledge about the types, equipment,
installaion, control, operation of heating, cooling, ventiation
and air conditioning systems in buildings, and to develop the
design competencies of such systems

Theoreical and practical knowledge are obtained
about heating, cooling, ventiation and air conditioning
(HVAC) systems in residential, administrative and
small industrial buildings, schemes of HVAC systems,
its functioning, used facilies, installation, setting,
adjustment and service of operating. Knowledge and
skills are obtained in design HVAC systems as well as
selection of its elements, technology of installation and
management.

1. Ventiation and i condifioning
1,1. Indoor air quality

1,2. Types and features of ventiation and air conditioning systems

1,3. Equipment of ventilation and air conditioning systems

1,4. Humid air and air handiing processes. A heating and cooling

1,5. A jets and air distribution in rooms

1,6. Industrial ventiation, air firation and aspiration based systems

1,7. Test of mult nozzle diffuser

1,8. Air currents and air circulation in fooms

1.9. Investigation of air handiing processes in air conditioning systems

2. Heating and cooling

2,1. Thermal comfortin buildings

2,2, Types and features of heating and cooling systems

2,3, Water heating and cooling systems and auxiliary equipment

2,4. Hydraulics of water heating and cooling systems

2,5. Radiant and local heating and cooling systems

2,6. Boiler rooms and central heating systems

2,7. Environment protection and use of renewable energy sources for heating and cooling systems
2,8. Fundamentals of heafing and cooling systems balancing

International Textle and Clothing
Industry

To provide knowledge about global textle and clothing
industry, producton technological processes and quality
management

Knowledge about intemational textle and clothing
industry, ts peculirities and tendences of
development are provided. Processes and
equipments of product development and production
are studied. Knowledge about quality management
are provided, o evaluate the qualily of textle materials
and clothing, o prepare and analyze production
technological documentation e taugth. Knowlegde:
about general principles of technical design of clothing
technological processes as well as work organization
is provided and abilty to apply it n engineering
practice is buit.

1. Global texile and clothing industy. Peculariies and tendencies of development
2. Global fashion industry

2,1. Producton shif

2,2. Producton in Far East

2,3, Trasformation of production companies in Europe
3. Planning of production

3,1. Production development proceses

3,2. Project of production proceses

3,3. Ergonomics of workplace and work safety

3,4. Design of enterprise, evaluation of effciency

3,5. Quality management and sustainable development
4. Design of the production processes

4,1, Determing production capacily needs

4.2. Production costs and price

Inernational Trade Operations

To assimilate knowledge of interafional trade operations
management, be able to evaluate impact of export and
import operations benefi to a company, to make decisions
on export and import policy formation.

Knowledge about the specifics and indicators of
interational trade in goods and services is acquired
Abiltes are gained to evaluate the impact of
digitalization on the development of international
trade. The students will be able to apply evaluation of
the peculiarities and consequences of the use of
international trade operations control and regulation
forms and methods. Abiltes are gained to plan and
organize intemational rade operations while
evaluating a company's opportunites, choosing
potential export markets and forms of intenational
trade operations. Abiltes are gained to prepare an
export contract and export pricing strategy according
o the needs of a company.

1. Development trends of international trade.

1,1. The impact of digitalisation on the development of international trade.

1,2. Specifics and indicators of international trade in goods and services

1,3. International trade in the context of sustainability

2. Regulation of international trade operations in globalization and economic integration conditions.
2,1. The forms of regulation of international trade operations.

2,2. Restrictions on international trade in services and their liberalization.

2,3. Measures of export and import operations regulation and evaluation of their using
3. Planning and organization of international trade operations.

3,1. Analysis and evaluation of a company's potential and needs to export and import,
3,2. Criteria and methods of potential market selection.

3,3. Selection of export and import operations form.

3,4. Export contract and pricing strategy.

4. Control of international trade operations.

4,1, Customs activity and functions in modern conditons.

4,2. Procedures and control of export and import

Technical Creativity and Intellectual
Property

To provide knowledge of the principles and methods of
creating technical innovations and to gaion competences in
the development of new technical objects, to develop the
skills necessary to apply the legal protection of intellectual
property.

Technical creation and its management principles.
The importance of simulation, optimisation and design.
Rules and principles of invention training. Creation
and legal protection of inellectual property. Patenting
of technical innovations. Ecodesign methods of new
technical decisions. Formulation and analysis of
technical problerms, the search of analogues, their
evaluation and definition of design process sequence.
The solution of concrete technical problems

1. Principles of technical creation management
1,1. Engineering tasks

1,2. Features of skiled engineer

2. Three main spheres of engineer work

2,1, Simulation

2,2, Optimisation

2,3. Design process

3.Is it possible to leam to invent

4. Appl fthe principles of in the product proce:
5. Methodologies for environmental impact assessment of products

5,1. Applying a lfe cycle approach

5,2. Life cycle assessment methodology and standards

53. Application of e cycle assessment software

6. Creation and patenting of technical innovation. Inventions, patenting and legal procedures
7. Author and patent right

7,1. Rules and juridical relations

8. Juridical protection of industrial objects

8,1. Peculiariies of juridical protection

8,2 Industrial design

9. Infemational patent contracts

10. Patent information

10,1. International patent systems

102. Patent funds




To provide knowledge oftextie_technology and structure
of textile materials.

processesof |1 textle technology

textle manufacturing: spining, weaving, kniting, 2. Spining technology
formation of nonwovens, finishing and structure of  {2,1. Process of yar spinning: main stages and sistems
texile materials 2,2. Producton of yarns and threats

23, Yams of compex structure
2,4. Sewing threats and electrical conductive threats

2,5. Braided and tisted textile products

3. Kniting technology

3,1. Clasiffication of kniting machines

3,2. Knitted loops formation in weft and warp kniting machines. Tuck and float formation in weft knitting machine.
33, Kniting systems of the dlassicnkniting machines

34. Main stages of manufacture knitted garments

4. Weaving technology

4,1, Parameters of woven fabrics structure. Plan of weave. Elementary weaves,

4,2. Combined weaves

4.3 Patterns

Textile Technology 4,4. Winding process, warping methods
4,5. Warp sizing, drawing - in and tying process
4,6. Shedding. Weft insertion. Cloth take up.
5. Processing technologies of nonwovens
5,1, Nonwoven textle in general and their clasification
5,2, Mechanical processing technology of nonwovens
5,3, Physical-chemical processing technology of nonwovens
54 Recycling of textle materials
6. Textie inishing
6,1. Stages of textle pre-treatments, princips of textile materials dying and printing
6,2. Mechanical and chemical finishing of textie materials
6,3. Formation of textles materials with functional properties during finishing
To acquire knowledge about the basic ethical categories, | Students acquire the knowledge about the basic 1.WHAT IS ETHICS?
moral principles, norms, the specifics, the importance of | ethical theories and their features, the most important  [1,1. Ethics and Ethos
network ethics, the classical ethical theories, the most philosophers: Plato, Aristote, . Kant; are able to 1,2. Morality. Ethics, Ethos and Moralty: the Problem of Relativism
important authors. understand the transition from morality to ethics and | 1,3. Ethics, Happiness, Virtue, Duty
the relationship of tis transition to the media 1,4. Ethics, Religion, Individualism, Revolt
(alphabet); get acquaintance to a broad theoretic- | 1,5. Why Network Ethics: Theoretical Background of Network Ethics
empirical context of network ethics; become able to | 2. NETWORK ETHICS AND IT
analyze the sources, o operate the terms and to apply | 2,1. Panopticism
the various theoretical models; to understand the | 2,2. The Moral Status of Information and Information Technologies
problem of ethics challenged by network and 2,3 Virtual Communites, deals of Democracy and DRE Subdivision
globalization, to know information ethics; to deal with | 2,4. Mobile Phone, Dialogue, and Autonomy
Network Ethics information and communiacation issues emerging in | 2,5. Digitized Ethics: not Offending the Other

the network society. 2,6. Privacy and the Property in Global Data Domain
3. TECHNOETHICS

3,1, Media Ecology

32, Bionics

3,3, Robotics, Al

3,4, Nano-Ethics

3,5. Sustainable Development

Business Ethics

o deliver knowledge about business efhics, interaction

between humans, data and advanced technologies as well

as peculiarites of such interaction, o leam ethical business

decision making for managing humans, data and advanced
to create and develop b thics for

current and future organizations.

In this course students obtain most recent knowledge | 1. Ethical Discourse of Evolution and Impact of Advanced Technologies on People and Businesses
about business ethics in the world of human, data and |1,1. Evolution of technologies, production systems and transdisciplinary tech
advanced technologies. Knowledge about ethics | 1,2. Ethics and innovation business models, ethical tech innovations

theories, complexity of ethical issues and risks as well | 2. Interaction Ethics: Power and Control using Robotics and Artifcil Inelligence
as kil of using relevant research literature develop |2,1. Truth, ethics, morale, and digital environment

competency to make ethical business decisions, select| 2,2, Ethical theories, the hierarchy of ethical concepts, ethical decision making
and implement instruments for ethical management. In| 2,3 Ethics, robotics and arifiial intelligence: complexity and risks

real business cases students leam to develop 2,4, Codes of ethics for people and Al, safeguards of business

arguments, to evaluate, implement and develop 3, Business Ethics and the Business Organizations

business ethics in digital organizations and to balance |3,1. Business ethics of shared, collaborative and GIG econormies

employees' values, the need for business dataand  |3,2. Business ethics in networking and uberization, socialinnovations

rules of artficil intelligence ethics. 3,3, Ethics in emergence, reverse, and circular engineering, frugal innovations
3,4. Ethics of collective systems, mimicry and ascendancy

4. Ethical Management of Digtal-Driven Organization

4,1, External and interal data privacy, responsibility and conviction

4,2. Digital workplace and ethical behaviour, safety of employees and organization
4,3. Whistieblowing, monitoring, security n big data and the web

4,4, Ethical digital culture, corporate governance, and CSR

5. Perspecives and the Future of Business Ethics

5,1, Ethics in , hyper-d d hyper-collectiit
5,2. Ethics of considerations, sustainable ethics, exclusive and incusive societies
5,3 Challenges, limits, and the future of business ethics

Human Resources Management

To acquire the basic knowledge of human resource

The main human resource organizing and 1. The conception of human resources management

polices, as well as be able the
key human resource management principles, to develop
abilies to process and evaluate information and apply tto
the adoption of human resource management decisions.

absorbed, in-depth human 1,1, The content of human resources management
1,2. Environment of human resources management

and
mastered and skils to apply for the adoption of human |1,3. Human resources management in legal regulation
resource management decisions are gainedtis |2 Human resource management indicator

taught to carry out personnel accounting and statistics, | 2,1. General indicator

to usage main methods of personnel need planning, |22 Specfic indicator

workplaces and employees evaluation. Students learn |2,3. Methods of analyze

general personnel selection, development and career |3. Human resources formation

organization principles, abilies are developedto  |3,1. Staff need planning

apply personnel compensation and mofivation means. |3,2. Personnel search and recruiting

3,3, Personnel selection

34. Personnel adaptation

4. Development of human resources.

4,1. Motivation

4,2. Reward systems

4,3, Empoyee evaluation

4,4. Leaming and training

4,5. Career Planning

5. Sustainabilty in Human Resource Management




Study modules for Master's degree programmes

Purpose

Description

Environmental Polcy

manner

o . instituions, basic.
principles and instruments, the

participant
w | "

and implement social projects i the sphere of envitonmental polcy.

5. Etics of envionmental polcy
5. Poliicsofsustainable development (UN, EU and Lithuanan context)
7. Polcies oncimate change (UN, EU and Lithuanian context)

8. Enargy poliies (U and Litwarian contex)

9. Uban poicy (EU and Lithuanian context)

10
1. Waste management poliies (EU and Lihuarian corfext)
12, Environmental communication

13, Environmenta sk management

14, Environmental movement and envionmental riique

15. Assessment and monitoing of environmenta policies

Renewable Energy Engineering

bl jogie for the haling ofthe
buidings. The students ae provided with the knowledge in possibiles of use of sola, wind, water
and biomas, biogas energy technalogies and effcency ofthe.

1
2. Solar, wind, hydro and biomas energetics
2,1. Solar ene

22, Wind energetics

23, Hydro energetics

24, Biomas energelics

3,1. The deep geothermal energy
32. The shallow geotheral energy

4. Fuel cells

5. Use of renewable energy in the buildings

Susiinable Development Polcy.
Law and Economics

 societal
he law,

industry,
Ja

Jobal
Industial Poicy and the Role of the Firn n Pursuing Sustaineble Development

econormics wilbe inroduced.

National, Regional and

policy.

Strategic Poiiy Design for Sustainable Transfornations

Sustainable Energy

1. Global

This module is nfended (o the.
ibiltes and pec

2. Power systems

, 0 understand

4

preparation of problem-based leaming.

aspects of development

5

6. Soler Energy

7. Biomass, biofuels

8. Geothernal and hycro energy

9. Wind Energy

10. Energy efiiency pincples and technologies

Design of Sustainable Value Chains

toevaluate . sing

! analysis. Ablty nronmentl, d social

2.

do systems, and the

ction,
tudents il

3
4. Analysis of

Gesign models of . based on ppiication
of

6. Tertary sector - i
fanc:

learning.

s h  circualr economy
9. Lie cycle costs analysis

‘Sustainable Builings and Ciles

7 bl

and evaluate the elevant context,

thods and indi d il o

2

i design

3. Trends in ecolg

lfe cycle analyses.

4. istory and concept of Ife cycle assessment.
Object P

6. Digiizinglfe cycl assessment at the consiruction stage.
7. Concept . trends in

9. Globalisation and environmentalsustainabilty.

Negoiaton and Corfict
Management

1. Conception of negotaion
In)

Essental the
process be acquired.

preparatin for

gy negotiation
vill be acquired. The. ner-,

12

“The abilies 3

13 negotations
2. The process of negotation
2,

taton,
sirategy of onflcts wil be acquired.

/ egy
22, Psychologial eadiness for and
23

2.4, Creation of psychological cimate

! purposes,
26, Stategies of negotiations

27, The end of negoliaions

3. Typology and management f conficts

3.1, Conception and typology of cofict

3.2, Structure,functions and dynamics of conficts

3.3 terpersonal confics and stategies o her fesoluton
3.4, Iner conficts of personality

3.5. Conflcts inan organization

4. Research and prevenion of corflcts

4.1, Methodologicalbasics of confict research

4,2, Methads of confict diagnostics i an organization

43, Confict prognostication and prevention

5. Appled aspects of confict psychol

5.1. The impact oftemperament and characteron conficts
52

5.3 The principles of saying ofpretensions and ccism
5.4. Management of emotons in orflcual iuations

Energy Systems

operatonal frameviork and srategic concepts.

9
alculation methods, q

1. Energy

14

and assurance there are anlyzed.

12
1.3 Energy resources exploftion areas

1.4, Energy resources ulilty

2. The stucture of the energy system

2.1, The eneray system and s components

22, Generating sources.

2.3, Power ransmission and distibution

24 Characterstics of he consumers.

3. Energy system operation concepls

3.1, Requirements for energy system

3.2. Operating parameters and teir management

3.3, Energy storage systems

3.4, Energy system reliabilty and safety

4. Srategy of energetcs

4.1, The European Union and the Lithuanian prioies of energetics
4,2, The energetc and the economic fnks.

4.3, Energy demand frecasts

44, Energy consumpion efcent

5. Energy systems and environmentl nteractons

5.1, Palltion sources n the energy system

52 y
5.3. The polluton prevention n energy system abjects
5.4, Renewable energy and the envionment

Markets of Energy Resources

o master knowtedge and patterns ofthe moder energy markets.

conomic of

1
11

E
plants, economical ad istribution of power pants and their uits.

el

g ransmission, distibuion and supply costs, and energy tarifs

1
2

y markel, the legal

. the USA, L

1

2.2 Competiion impacton power system development

3. Electicity pricing
1

32, Electicity prce forecasting methods
it

4.2, Clinate change and mitiaton measures

5. Reorganization of power sector

5.1, eculaies of energy markets

5.2, Sustainable developmentof energy sector

6. Electicty market and electicy rade

6.1, Principals of electcty trade:

6.2, Eicticty exchange

7. Merkets of other energy sources

7.1, Global energy market models and trends

7.2, Investment ncentives and opporturites i regional markets




Regulaton and Management of
Energy Resource Markets

- the analysis

1 m ‘economic ,uslmmn lnv energy policy.

p is
emphasized.

1 2 Energy shocks and \mpacl o ol fgeeal) sy
1.3, Energy supply problems.

2. Evaluation of energy polcy.

2,1, The cost-benefit analysis.

22 Risk assessment.

23, Polluon assessment.

3. Development o energy policy.

3.1, The eneray tax polcy.

3.2.Prie control polcy.

3.3, The subsidy.

3.4, Liabilty and nsurance.

3.5, Innovatin, research and development in energy markets
4. Today's energy challenges.

4,1, Energy and cimate change

42, Energy and environmental aws.

43, Global energy problems.

Climate Change Mitigation
Technologies

. s parameters

Jimate Models and ther evaluation

i
nalural and
"

4. Global pro
B

6 clices, opt

8. Perspecives on cimate change and sustanabilty

9. Miigation of cimate change

10, Technologies for carbon dioxide capture

1. Technologies for carbon dioxide storage:

12. Global and European carbon dioxide utiizaton potential
13, Technologies for carbon dioxide utization

Comprehensive Studies o Risk and
Securiy lssues.

lex geopoiticl, social, public health,techr
cnauenges 1o securiy

The studentis Pol P

1 issues

iticl, tal,social, public heaith,

2

.eg. terorism,
A seaurty, e,

2.1
2.2 Siate actors: violent and nonvioent conficts
2,3, Nor-state actors: terorism

3. Socal sks and secuiy thoats

3,1. Migration, refugee and humaniaran crises
3.2 Demographic ransition and socia conficts
3.3 Publc healhrisks

4. Risks posed by echnologcal developmens
4,1.Digtalisaion and securty

4.2 Cybersecuriy

43 Nuclear safety

5. Environmental and scological theatstosecury
5,1, Energy secuty

5.2 The chllenges of imate chango

5.3, Natural disasters and water crises

5.4. Food crses

6. Economic securiy

6.1, Fiscal crises

6.2. Economic downturs and disintegration

Food Law

o
tating from

. ranging fom salety

Tood

1o food marketing and

1 EU'and intornationalfood law
Key elements of food law and procedures of egislation

ensuri

ing
or consumer protection and information.

d lobal

on food legislaton in non-standard situations are buil,

2.
3
n
5
6
7

d hormones, pestcid
Food under regulaton: novel food, organic food, food for special medical purposes, ifant formula, etc

9 Nutrion, obesity and

0. Ettical cimate change, 3

 food hygiene

11 Future chalenges for food law

Low Energy and Modemized
Buidings

OB -MB conceps,
ventiation, hot water,

OB M8,

solutons,

1 buidings
2 Cimete impact o oweerey bldings
3

of the abtained resulls with BIM projects.

buidings, equi o

9 5

sources.

the buiding,
d buiding

n
5. nstallations for
6

LOEB-MB.

9 o

and their bty to model heat of

buiding.

7. Design of
8. mporta longituinal thermal bridge model from Autodesk AutoCad nto Therm.

B
10. Energy eficiency simulations and dynamic modeling
11

1 Insight 360.

RGpro6" program.

Low Energy Buidings

Knowedge of LOEB conceps, building materials

il

i
camy out LOEB energy effciency evaluation

, veniation, hot water

1
2. The efect of cimate on low energy buiings
gy buldings

preparation, ighting and oy pr

Aoty the thermal

4. 9

oy p the buidings, and

9
6. intermal equipment systems ofow energy buildings
7

LOEB.

9 g

9. Producton o themal energy in wate heating Soar collectors
10. Production of electric energy in Photovoltaic Solar collectors
1. Producton of electical energy in wind power generators

12. Production of energy in biomass pawer generators

13 o

g
1 9 systems.

Nenotechnologies n Poner
Engineering of Atemative Fuel

ydrogen production, storage and

technologies:
nanomaterials

alloys hydrides. To know and understand the basic types of
ydrogen fuel cells and used materias

1
11 Man ney prcion g it t s men
1.2, Future energy technologi
13, Cimate changes
1,4 Hydrogen energy
2. Nanomaterals and nanotechnologie i hydrogen eneray
2.1, Characterization o nanomaterials
2.2, Main technologies used fr syntesis of mateils
3. Physical basics of hycrogen energy
3.1. Physicalpropertes of hydrogen
3.2, Hydrogen iteracton with solid sate materials
3.3 Hydrogen Wansport i soldstae materials
3.4, Electrochemical conversion
4. Hydrogen production
4,1, Membranes for hydrogen separation
5. Hydrogen sto
5.1, Comparison of main methods
5.2 Hydrogen storage in carbon nanostnctures
5.3, Hydrogen storage in metal and their aloy nanostructures
6. Hydrogen fuelcells:
6.1, Working principles
6.2. Types of hydrogen fuel cels
6,3, Consumption analyze of energetic systems
7. Application of machine learming methods n aterative energy

Buiding Energy Demand Modeling

chosen citeria

acaquied. of

1
2 g
3.

4. Evaluation of

crteia defined by legal acts.

5. Intemal heat and
6

g
the premise.

5. Forecasiing of micro-cimate indicators and ventiaton effciency.
9. Energy ffiency ofengineering system componens.
10

Indoor Climate.

on occupans.

qualty, thermal,

by means of

Develop skils

al comfort

1
2

are obtained. pol

and ventition effectiveness evaluation are acquired.

3. Indoor climate impact on occupant health and productiviy
4

5. A distibution in buldings
6. Numerical predicton methods of ai distibution and indoor environment n buildings
7. Accoustic and visual comfotn buiings

Indoor Envionmental Assessment
and Design

Providing ) and

1. Thermal comfort n buiding
d

comfor

buidings,the impactof harmful air polltants on humen wellbeing, halth, and productivy.

9 I . forecast
numerical modeling and design toos, and apply methads for evaluating the effectveness of thermal
comor,air qualty, and ventiatin systers.

3. ndor et impac o ccpan neallh and productivty
and evalua

& o i buidings

6. Numerica precicion methods ofar distibution and indoor environment n buidings

7. ystemic design and management ofindoor environmen

8. Accoustic and visualcomfort n buidings




Studies of Moden Languages (Level
Al

o teach basics of reading, wriing, listening and speaking.

1
1,1. People and places. Famous people:
12

helshe has. Able o interact

prepared (o help.

1.3 Home. Meals. Daiy routine.
1.4, Family. Leisure time.

15, Trans

1,6, Animas. Climate

1.7 Fulure

1.8, Reading of adapted lterature
2. Use of language

2.1, Nouns. Plural and cases.

22, Avticles. Prepositons. Adverts.
23, Verb "o be". Simple tenses. There sfhere are.
24, Present perect.

25, Modal verbs

26, Formation of questons.

2.7, Types of sentences.

28, Revision of verb tenses

Intemational Instiutons and
Cooperation

cooperation on diverse isues of global poiics.

for intemational

issues that range fom

‘Anarchy and hegemonic stabilty

beyond. nsttut

 improving
nd

1
2
3
4

ch. This course

the discipline of

7. Transnational govemance
8. Organizational ecology

9. From theory to practice: inlemational rade:
10. From theory to practice: cimate change
11. From theory o practce: arms contrl

Sustainable Production

Knowedge on

awider

1 L Pr

optons for poluion reducti

acquired. The abiity

partculaities of

3. Overview of industrial Processes. Chalk

processes.

wiedige for

4. Evaluation of Aspects of Life Cyc

wellas
modifcation.

» Systems.
6. Materal Use and

build up.

Technologies in Industry.

principles of

8. Sustainable Water and Wastewater Systems in Industry.
. Evry Conseniatonand Racoeryn e sl Procsses

11 Green Chemistry for the Environmental Sustainabilty.

of Evaluation.

Management of Persons and their
Groups

pers

activity goals.

(This module

1. Essence, models and

forit

1.4 Exsonssndmporanc of mansgsnont s orerizton

important for members of

groups a

of master's programmes in all science fels.

0 for management
u Seltnowledge and moivation

1,5. Knowledge about thers and motivatng them

2. Team fomation and managing it

21, An individual, groups and teams in an organization

22, Peculiartis ofteam formaton in the contextor organizaton’s activity

23, Goals ofteam acti

24, Peculiaris of commuricating ina tear

25 Keoping usaableeam oty and cing rotims

20, Oanizaboncuture ad i

3. Achievement managen

3.1, Hamony in nvgamzaﬂnn team and ndividuals' goals

32, Selfevaluation

3.3, Assessment f teams and individuals' actvity

4. Employees' aiing

4,1, Transformational eadership and ts importance for employees ms\nmm

4.3 Condions to develop amployees inan oganizaion
44, Organization cultue benevolentfor employees’ development

Challenges for Social Welfare in XXI
Century

citera for s analysis

analyse

Student

crteria for i analysis.

1
2. Princil
3

Student

4. Chalenges of science and Iechndng\es for socil change
5. Social problems in Battic - Nordic

5 Unisaton endenciesscoo, aloged for secil velre
7. Migration challenges forsocia weliare.

5. Demographic ransion

9. inequaliy, social cohesion and social unrest

10. Subjective social wefare: concept and curtent situation

1. Thearetical conceptualisaton of vinerabilty and esilence

12
13, Education problems in postmodern societies

Actve Electrical Network

o understand

networks, (o

1. Introduction. The kinds of lectrical power networks and elements.
2.

foats

compatibilty problems.

3. The propabilty
4. The designs ofdisributive generation sources.
5

6. Reactive power compensation with actve generators
7. The methods of power networks calcuiation

8. Th calculation ofradialnetworks with active generators
9. The calculation of grid networks with active generators

1

P
1. The projecting of actve eectrical povier network
12. The selecton ofacive powe neturks schemes
13. The costs oe power energy and is loses

14. The parameters of power qually

15 The metering of wwevquzhw parameters

it ectromagnets compaibity
18. The salculation of asimetrical regimes
19, The calculation of high harmonics

2

21 The calculation of reliably of activ electrical networks
2.

23. The regimes of microgrids
24. The futue directs of eectical networks evolution

Environmenta Policy

1

manner

pinciples and instruments,

2

and implement social prjects in the sphere of environmental polcy.

. tematonal b
5. Enicsof environmental policy

5 otic of susnalodrdlopnent (N, EU ard i ore)
7. Policies on cimate change (UN, EU and Lithuarian context)

8. Energy poiiies (EU and Lithuanian context)

9. Utban policy (EU and Lithuanian context)
10

1. Waste management poicies (EU and Litnuanian context)
12. Environmental communication

13, Environmenta isk management

44, Environmental movement and environmental crique

15. Assessment and moritoring ofenvironmental olcies

Environmental Systems' Theory

appled

! Theory for o

support models n environmental acivites.

acquired.

1 and
2. Industia systems

3. Process contol, opimization through Cleaner Producton
4

5. Environmental decison - making processes

6. Control systems, their stabilty
7

s

Environment Protecton in Eneray
roducton

Knowemission preventon priciples

1. Generation
1,1, Generation of

polutants in the atmosphere. Know

1,2. Generation of pol
1

methods.

impler

polluion prevention

1.4 Measurement o poltants concentratons
2. Reducing of impact o environment

2.1, Environment prtecton polcy by energy production
22, Dispersion offlue gas in the air

23 Fue gas dleaning

3. Poluton prevention

3.1, ncreasing of eneray production effcency

32, Wast uiiiztion for energy producton

Environmental Biotechnalogy

reaiment,solid waste.

1

sustainable resource management.

Microbes

b

d bodegradation

is chmred

ool

3. Water

opporur
enqmeewvg akainios

Sold Waste
5. Biotechnology for odor and airpollution control
6. Trends i development of environmentalbiotechnology




Waste Management and Recycing
Technology

Ganing 3

Knowledge of b i i

legalframework and prioies for

I, chemical and 1 nage legal the EU and Lithuania
2. Waste generation, nature, colletion and transportation

vaste managemen,lanfiling, mechanical,
sources reuse the s of secondary raw mateils

technology
& Tremalvat esnen Pyoyss gasifcation

5. Mechanicalreatment of

6. Extracton of raw materials

7. Melal, ubber, pastic, glass waste, recycling technologies

5. Re-use of waste for the manuactue of construcion products
9. Packaging and packaging waste management

10. Bodegradable waste. Sewage sludge management

1. Waste electical and electronic equipment management

12. Storage and management of raioactve waste

Technologes for Waste
Management and Resources
Recovering

and i 1. Material flows in
2

of inear and o

mastered, the abilty for

3 )

4. Waste generation, charactersation and properties

5. Waste prevenion, colecion and transportation

6. Mechanical waste reatment and materia separation
7. Physico-chemical recovery o mtrias fom waste
5
9. reatment
10
11, Themal and sol, recovery

12
13. Recycling and use of recovered malerils
14, Wastelandfiling and lanfil operaton

Energy Converters of Renewable
Energy Sources

renewable energy power plans,

1. General knowledge

inverter pow

devices.

1,2.AC converters

1,3.0C converlers

14 Recifiers and inverlers.

1,6, Backlo-back converters

2. Analysis of energy converters working in power circuits
21, Transient processes incircuits with swilches

22 Power convertrs control circuits

23. AC rectifers

24. Independent inverters

it and

27, Converters for electical drive control

Energy Conversion Technologies of
Renewable Energy Sources

power 1. nlroduction
o 141

enginctingan shnolgealcopaios o i soon Ton

power

renewables, 12

systems energy conversion o renewables

the imitaive

program MULTISIM-2001 P.

experimentation

3 soluon
2,1. Global problems of ecology and energetc technologies

2.2, Probiems of heat and power engineering and ecology i Lituaria

23 Lihuania

4 improving o application of W
3. Technologies ofrenewable energy conversion

3.1, Slar energy for heat and power

32, Energy conversion of wind tubines

3.3, Hydro elctic energy conversion

3.4, Heat pumps

4. Technologies ofenergy strage for renewabbles

4,1, Hydro pumped storage systems.

4,2, Technologies of hydrogen production

43

44 lon bateries (regenerative Fud cels)

5. Energy conveters forthe renewables

5.1, PV modules their parameters and charactrisics

52 o , ther
53 , thir

5.
5,5. Fuel clls, thei ypes, parameters and characteristics
5.6. Converters of electical energy parameters

6

6.1, Solar-wind power systems.
6

Resilint Urban Fulures

e |1 ramework for Resilent Urban Fulures

working with

2 y Econom

w22 Econom

cyberspaces.

23.The ig
3

fiishing with
il

3.1, Historis, Concepts and Theories

2. Methods, Tools and Approaches

33, Commutes, Modes and Rnyihms. Everyday Life, Bodies and Practices
4. Participatory Research and Planning

4.1, Partciatory Transport Planning

4,2, Partcipatory Planning in the Post-sociaist Urban Context

43 pamupauary Utban Green Infastructure Planning

44
5 Wellbeing and Cies
5.1, Happy Cies
5.2, Healty Cilies

erparis
6.1, Potential of the Cyberparks

6,2. Socio-spaial Pracices.

6.3. Actvating Cyberparks, Digital Hybrics

Technologies of Processing and
Utiization of Proteinous Products
Destined for Non-food Uses

To gt
proteinous products using biotechnological methods

for non-ood uses

1 Prot Tornon-food uses. Nature. Composit

d trends of treatment and

z 1 Procesingfuran sther.Cors and ims ofecnologcl prcess Proties anduilzaon of vt

23 sunmemms inHemhzevzndzmma\ ieed techricalp

3 1 Pmmmnun of et Core and aims. wecnnuwca\ processes.

32, Chemi hidroizates,
33 Pm\‘lum from keratin hidroiizates.

4

Producton of Biologially Active
Materals

methods of

ntroduction

isolation and puriicaton, and thei regulatory requirements.

deve\epmen( Guigrvfed abauoscvelcrgani mtrss: i saeces, prdictonand

appication.

1. Introducton. Biomass. Resources of biomass.
2. Biomaterials and their transfomation to chemicals for industry.
3

planning.

4. Producion of biologi

5. The method of solation. Destruction of cels. Safety of work with biomass.

6. The isoaton o endo products.

7. Chromatograpic puriiation methods: Sorbents. Methods of purfications

1 entane bas iy sy Tanental it Merorare. Dy
5. Preparatonofboproducts. Storageof oprod

i Good Manufacturing Pracice. Production faciities. Biosecurty pincples.
12.Valdaton. Descripton of technological process and modeling
13. Planning of production.

Biorefnery

1
techology, - and biorefining technologies bio+ 2 , Biorefnery
o y | using various, high- 3. Stages of Agro- Birefiery
The |4
benes o discussed. Asa (5. Technologies and Equipmens of Birefiery
resul, g ool 6. Extraction and Refining o High Added Value Components Using Green Solvents
tviles is developed 7 v Jsol

5. Optimisation of Process Parameters

o

a

10 understand,analyze,

reactons, teary of | 1. Methadology of kinetic nvestigaton of hemical reactons

investgate and develop catalytic systems or al ]
 compounds, energy processing. 3. Theoretica
4
Kinetic data,
Cheical Kinetios and Catalysis processing,
various catalyic systems 7. Materils and methods for synthesis of cataysts
8. Srctural characterization and aciviy testing of catalysts
o
g @ [T
d detergents, |2, Environmental Transformation and
sicides y

Cheicals in Environment.

4
0 |5 Pesticides

geosphere e
ecologica sk due to expasure tocheicals

6. Soaps and Detergents

7. Synihetic Polymers and Fibers

8. Phamaceuicals

9. Volaie Organic Compounds

10. Endocrine Disrupors

1. Environmental Toxicology, Genotoxicty
12. Environmental Risk Assessment




‘Sugar and Starch Science and
Technology

1 logy primary reatment of sugar b

safety assessment.

2. Theory of

starch plns.

d working

] saturation and sulftaion
5. Filtaton of sugar slutons in sugar industry

6. Theoretical pinciples of sugars crystalzaton

7. Thickening ofbeet jic, perodical and continuous crysalzation offlmass

s
9. Subsidiary sectons in sugar plants

10. Technology of starch and starch products

1. Starch modification cheistry and procucis of modifed starch
2. Sde products in sugar and starch industry and they use:

13, Control o processing and safetyin sugar and starch ndustry
1
1 pment of og

Internet of Things and Services for
Smart Environmens

Intemet of

Acquiring Tings and . s lrends n developmen.
licat d chalk and oS,

1. Ilemet of Things and Iternet of Services — what is his?
14

operation and management; o understand 0T and oS
rat it

ings and
1,2.Past, present and trends in development
oT and

,systems, secuy of daz

Ac

operation and management,

2.1, Backoone

22, Protocals

23, Saftware and hardware

24. Cloud platforns.

25, Sensors i Itemetof Things

26, The interoperatity and ole of M2W in Itenet of Services
Things and

3.1, Smarthome (ofice)
3.2, Smart ctes:

33, Smart ransport logistics

3.4, Smart marketing

35, Telemedicine and Healthcare, sports
3.6, Ecology

37, Manufacturing

Sustainable Development
Economics

7

Essental is acquired, main

dovel principles, method
sustainable development progress.

to evaluate

‘Concepts of cicuar economics and sustainable development
0G5

, theirimplementation
implement th

cricall
for|

slving these issues.

1
2

3 lead
4 ircular v
B

6. Evaluation of sustainable development progress
7. Cirular economic development methods, global inciatves

Sustainable Development

the essence, principles and

[The students are taught 10 understand the essence ofthe concept re

ther ole.

 evaluation,

Organizational Context o Sustainabilty
A the World

You

1
2
3
4 P
B
6

7. Sustinable supply chain management
8. How 0 develop a corporate sustainablty sttegy

Sustainable

toassess

models

managemen.

4. System aralyss o ogisics
5. Models of ransporation systems

6. Models of enviomenta nflunce ofraffic flows
7. Development of mulimodal ansport

8. Models of facity of transport terminals

9. Sustainable pubic ransport

10. Intelctual ransport systems (ITS) and senvices
1

Sustainable Architecture and
Construction

To oblain

The concept, in order to

] Toget

in dosign,

Princples ofsustainable consiructon, certfcation systems.

sustainable development, to analyse structural, mateia, environmental, legislatv, economical,
socil, d aspects of

1
2
3
4
5
6
7
8

Regonalismin sustainable achitecture.

Sustainable Energy

principles, and

1. Conception of energy sustainabity
11 'd demand i L

o master for solving of

themal and

ot gh social, techrical, I and
environmental poins of view.

2 3

1.3, Environmental assessment of sustainable energy evalution
4. Life cycle conception and anaysis of products and processes;
2. Renevable energy inthe context of sustainable one

22, Conversionof themal energy. Heat engines.
23, Sustainable bioene
24, Types of biofuel and their technolagies. Vood chips for combined heat and power.

2,6. Vood fuel. Expenditure of vood chips producton
27, Calculation of the main parametres of bioluel cogeneration plant
3

3,1, Potential of the effectveness increase of te steam technology
i

33
3.4, Carbone dioxide capture and storage technologies

35
3.6, Energy storage technologies

37. ressing

3.8, Utiization of excess electricy for producton of thermal energy

3. The of-peak (excess) power ulizaton
4. Fuelcel at sustainable energy context
4.1, Operaton essence o uelcels

4,2, The mantypes of fuel cells:

4,3, Advantages and dsadvanlages of various fuel cells

44, Thetechnclogy of design ofth fuel cels The main problems
4.5, Fuel used infuel els. Th propertes of hydrogen

4,6, Technologies o the hycrogen producton and storage

Sustainable Urbanism

planning and urban design for students

There wil b presented the creting of

e They 3 | work and rest

environments.

its parts, lities and thei parts. There wil

.- state and

5. Smart ity Analytcs and Technology (People as Sensors, Crowdsourcing, Transport Flows, nternet of Things)
6. Creation of sustainable urban structure
7. Suney,

1. ntroducton
2

3 Crtical think

outcomes.

economic, , will leam

Sustainabilty Projects

4. ty

the realprojecs. Afer

Js, develop tasks and
the duraton ofthe project and possible rsks.

its phases, o plan

5
6. Projec team formation, evaluation ofrisks and pianning of the duration
7. Evaluation and dissemination of the project resuits
8. Sustainabiy projects: EU and gobal experience

Sustainabily Management and Law|

management and control of environment potection.

determined. Isableto

and law.

ble to apoly EU laws.

5. Eco-effciency analysis.
6.

7. Legal system of water protection. Water Framework Directive.
5. Logal system of waste management.

9. Legal system of bidiversit and nature conservation.

10

REACH system.
1 non-applcation.

. lmits sk to supply
it

1. Principles and instruments for chemicals control
2

For tht, to
bout isk

| about
Students leam

ol Tabeling,

3. Chemicals management i enterprises
4

reduce risks.

5. ol
5. Chemicai

d engineering,
fisk reduction. They

Sustainable Management of Natural
Resources

and due

1. ntroducton. Natural resources and socio-industrial metabolism.

d iyzing th

social issues)

level, and to apply it to identiying and sohing the problems.

, An EU Action

Plan for the Circular d oth
taught.

2.1 nicators of a
22, Flow analysis

23, Ecolagical ootprint
3

will

regional

4. Stategles.




Sustainable Consumption and

Studens gain dlinks of

P

from straegy

activiy.
consumption and production.

EUandL

is analyzed. e

al

and legal P the

practical use for economy

measures or
sustainable ffestyes

9. Relaton of
10. Sustinable consumption and production indicatrs: calcuaton, evalauton and monitoring
1. Pkl ciivesan plantatonof G snury

impact
13 Social business and regenerative economy

mbustion technology

Can caloulate

lements of bumers. of

1. ntroduction
2. Theoretical basis o fuel combustion
2,1. Fuel types, comparison

using technologies.

22
23, Ignion conditons,flame propagation speed
24, Types of gas fuel combustion

25, Inflence offuel CH raio

26, Flame tracking techniques

27 Polltants generaton during fuel combustion
28, Principles of flme stabiization

29, Ways of twisting th airflow

3. Optimization offuel combustion

3.1, Themnal ballance of boiler

3.2, Heatlosses and their determination

3.3, Determination of the optimal excess air

3.4, Fuel savings due o precisereguation of air quantity
3.5, Prnciples of burers power reguiation

3.6, Ways toincrease boiler effcency

4. Gas fuel

4.1, Main types ofgas fusl

42, Types of gas bumers

43, Management of gas bumers capaiy

44, Burers selection

4,5, Calulaton of gas burners

4,6, Specifics of iogas bumers

4.7, Gas ines and appliances for gas bumers
48, Automatic testing devices for gas vaives

49, Automatic start sequence of gas bumers

5. Liguid fuel

51 Lot amposionhaacrsis and conbusion
5.2, Fuel atomizaton met

55 Bl artumors s

5.4. Regulation of bumers capacity

5.5, Stating sequence ofiquid fuel burers

5.6, Liquid fuel components

5.7, Liquid fuel supply systems

6. Sold iofue!

6.1, Characterstics and combustion

6.2, Fuel preparation

6.3, Combuston technalogies

54 Slmageamtmnsponauon

) bolers on
s ] et of el ash

s‘a Peculaiies of buming straw, peal, coal
7. Sold fuels
5. Domestc heating bollers

Big Data Andlytic Tools

and analysis of big data sets.

Obtained the major oo used in big data sets. Acquired the.

inalytcal, data analysis

1
1,
1

p
extraction, vansior Obtained

ysis of large data sels.

2,1, Types of t high velocity
22 Exp\umiery‘ complex, graph analysis of multstucured dta
23

3. Big data platforms and storage options
3,1. The new mult-platiorm analytcal ecosystem

32, NoSQL DBMSs, analytical RDBMSs

33. Analytcal databases and DW appliances, analytcal tools - SAS
34

4

4,1, Types of big data,

42 Laedng B Dela - whatsiferen ot oaing HOFS, v § NoS. Vo nayicl lone aabases
Change data capture and data warehouse offoa

6 4. Toosfor ELT pocessing, dealing vith daa auali na big data anvironment

4.5, Parsing unstuctured data

46

ET

bulary, big data audi, prol W securi

4
5. Toos ad chriues rmm\ysmg big data

pions for b data
57 Tor ccveam, exploratorygraph analysis and visualisation
54

5.5, Buiding dashboards and reports
5.6, Analysing big data using sff-service Bl tools
5.7, Big data analyics - uery performance enablers

6. Inegrating big data analytics ito the enterprise
61

6.2. Tying together front end tools, options for implementing mut-platorm analytcs
6.3, Cross-platorm analytical workfows

6.

Transport Trafic Organisation,
Contrl and Modeling

il in aneh taffc fows by

1
1,1 Public transport system organisation and control

d IT capabil

and

12
13

network capaciy by simulation modeling

transport traf biles in

2. Parameters and

siatisical methods, new sirategies, development of plans for  partof ransportnetwork are.
 developed.

3. Mathematical methods fo flow research and their application
3.1, Transport network balance and rafc variation dynaics.
32, Model oftrafc fow dynamics

3.3, Shack waves in veticl bafic flows

3.5. Higher rder models in ranspor ows,

4. Environmentalimpact of vehicles and traffc safety
4,1, Environmenta impactof vehicle noise:

4

5
51 g y
52 Sttsical

5.3, Economic assessment o transport netvork capacty

Eco-entrepreneurship Project

its complexty, mindset of

1 ‘CHALLENGE BASED LEARNING. WHAT WE BENEFIT?

challenge-based learming approach.

(INSPIRATION)

gained.
lysi, o select

2‘2 The Role of Creativty

potental of th technology,
Tearning metho

property.
3. IDENTYING THE CHALLENGE (ENGAGEMENT)
3.1, Finding, grouping and selecton of essentil questons.
3.2, Creaton and presentation of challenge.
4. SOLVING THE CHALLENGE (NVESTIGATION)
4.1, entifcaton o resources and information required
42, Analyss of collected nformation
4,3, Conceptualizing souton of the chalenge
5. IMPLEMENTATION OF CHALLENGE SOLUTION (ACTION)
5.1, mplementation plan of challenge soluion
5.2, Prototyping the solution of a challenge:
6. Fina Pich

EcoDesign

d motivators,

1. ntroduction

phase.

touse which

Teaching

3. Methods. f
4

of a product - from “cradle to grave’.

ppl
for of products, o decrease or 9
environmental impact n the whole e cycie ofa product.

5

6. Model for product eco-design

7. Productsenice systems

s Ecologicalproduct aeing andsnrcnmara epring
Ecodesi

Ecosystems Engineering

foman

1. ntroducton.

f lakes

fora

3. Bodiversiy

y  their

4
5. Percularites of
6

v d
supporting life n various ecosystems on Earth

7. Meadow and agraran ecosystems
5. Sand and uban ecosystems

9. Wetiand ecosystems

10, Percularies of water ecosystems
1. Riverine ecosystems

12, Limnic ecosystems

13. Marine ecosystems




iruch design features, the materal roduct 1 power sources.
2
3
e 4
is obtaned. 5. d parameters
6 o
Electrochemical Energy Storage 7. Peculiaites of the use of electrochemical energy storage devices
Devices s
o form abilfes 1o aply numerical fieldcalculaon methods for electrostatic, direct current electic. | Abilty 1_Preface
Jeul 2
ofdiscre quations, determination the boundary 2,1, Selection of coordinete system
ondiionsfor given area of The skilto

Numerical Methods in
Electromagnetic Field Theory

valuatethe accuracy ofth results of computation.

2.3, Used grid pattems
24,

255 Methads of oluton of the system of iference equations
26, Boundary condions

27, Computational erors

238, Computing of field strength

3. Finte element method

3.1, Description of the method

3.2, Finite element discretizaion

3.3, Formaion of element governing equations
3.4, Assembiing of al lements

3.5, Saving the resuling equations

3.6, Method o terations

3.7, Band matix method

4. Moment method

4,1, Intogral equations

42, Greer's functons

43 Soling ofequations

5. Other numercal methods

5.1, Varitional method

5.2, Monte Carlo method

6. Presentaton of computatonal esults
6.1, Visualzaton of equipotenta ines
6.2.Visualzaton offield lnes

7. Comparison of numerical methods.

s

Electromagnetic Feld

1. Preface
2

thod is provided.
introduced. The skil of field analysis using the complex potential method is given. Abilty to use

is provide ed. Inroduction to
numerical methods of eleciromagnetic field theory is made.

3. Separation o varables
3.1, Cartesian coorinates

3.2, Circular ylindrical coordinates

3.3, Sphericalcoordinates

3.4, Conduciing sphere in the unfor electrosati fied

35, Dielectic sphere i the unfom electrostatc field

3.6, Conducting circular cylinder n the uiform electrstatc field
3.7, Dieleciccircular cylinder in the uniform efectostatic field
3.8, Magnetizable sphere in a niform magnetc field

39, Screen

4. Method of complex potertil

4.1, Functions of complex variables

42, Confommal mapping

43, Complex potental

44, Complex field strength

45, Complex potental by radialp
4. Complex potntils of el and hyperbolic cyinders

4.7, Complex potental o the charges placed on the stright ine:
4. Jump of potental

49, Schwartzs inegral and appiicaions

5. Problems of analysis of three-dimensionalfelds

5.1, Greer's functions in the space

5.2, Integral equations

6. Numerica methods o efecromagnetc field theory

6.1, Finie diference method

6.2, Finte element method

6.3, Moment method

cylinders

Pawer System Planning

, energy demand forecasting

The structure of lectiity systems. Energy sector reguiaton. Pricng. Forecasing of energy demand.

9
Lithuzrian electic power system development and perspective, srategy.

1. ntroducton
2.

3. Energy strategy
4. Regulaion of energy sector

5. Management of energy sector

7. Energy demand forecasting

8. Energy balance

9. Renevable ener

10. Planning of power system generation

1. Planning o power transmission systems
12. Securty o energy supply

Energy Economics

T e

economic challenges facing the global energy system

Assimilaing the markets,
9

1. Energy Demand Analysis and Forecasting
1.1 Energy Balance.

d
analysis and investment analysis of eneray efiiency.

12
1.3, Energy Demand Forecasting.

1,4, Energy Demand Management

2. Economis of Energy Suppy.

2,1, Economic Analysis of Energy Investmerts.

22, Economics of FosilFuel Supply.

23, Economics of Non-Renewable Resource Supply
2.4, Economics ofEleciciy Sy

2,5, Economics of Renewable Energy Supply.

3. Energy pricing

3.1, Basic pricing models

3.2, Energy prcing as n energy policy ool

Energy Economics

9 . 10 understand y

o obtain 9

14

1

. energy

ation, “The main

and economics

knowledges about nuclezer energ

1
22, Evaluation of the conseqencies of losure gnaiina NPP
3. Th direcions of energy eficiency improving

1

producton
3.2 The basics of energy eficiency policy

4. Basics of nuclear economics.

4,1, Analysis ofspecia nuclear energy propertes

4,2, Principls of nuclear energy economy

Energy Producton and Supply

umuaton, 4

Knowledge of use for

1. Energetics

9
“The abilty the buiding’

Knowledge s

1 . geopoliical,
1.2, Energy policy, energy generation technologies.

and their development prospects.

gemand for the periodof e year,

2. Fuel-buring, o
3. The concept of nuclear energeics.

networks.

4. Y e

5. Uiizaton f renewable energy sources.

5.1, Wind energetis.

5.2, Salar energy utization methods and technologies.
5.3. Geotheral energy tization methods and technalogies
5.4, Heat pumps.

5.5. Hydropover.

6. Energy conversion and storage technologies

7. Eecticty supply

5. Centriized heat networks

8.1

8.2, Centalized heat networks.
9. Technogenic accidents. Environmental impact

‘Space Syntax

genotype and Space Syntax theory as atoo orts modeling.

. architectural |

1. ntroduction. pace Syr
2. Axial

2.1
22, The second fundamental concept of depth
real

2,4. Choice and its nomalization
2,5. Connectivity, intelgibilty, controll and predictabilty
3

9.
3.1, Weak poits of axial analyss and the concept of continuty lines
3.2, Essentil features of segment analysis

3.4, Weighting of segments
3.5, Node count as a separate indicator

4
4,1, Normaiization of abgular segment haice and integraton
4,2, Generc ity concept

43, Indicatorsoflocal urban structure 1: mean metic depth
44, Indicators oflocalurban structure 2: embededness

4.5, Indicalorsoflocal urban strucure 3: meatric reach
5 Conceptof

6. P iysi
7. Visual Graph Analysis

7.1, Viivilty VGA analysis

7.2, Metric VGA analysis

7.3, Analyss o sovitas in VGA analysis
7.4, Agent based analysis in VGA

7.5 Cogniiv frame model

5. Grapn of Convex spaces




Digital Modeling of Spatial
Environment.

methods and toos of abject-oriented parametic modeling, forming of topography, infrastructure, buit
1 the Buidin

models, aking into

nformation Modeling (BM) methodology.

parametric
| engineering, consiructon, civil

1
2
3 Tertain a M
4

managing

unt, consideing el
Jand I needt

6 generating model
i functons, ool

7.
8. The interests of
B

linear objects.

10 models.
11. Modeling of difcati

12
13. Methods and software toos or designing pots as property unis
14. Shaping th overalldesign ofthe spatial unit

European Union Intemal Poliies in
Global Context

I polcies and the specfcs of

European

1. ntroduction to Advanced Studies of EU Inferal Policies
2 EU intemal Poi Perspect

9.
to, reguiate and

eradicaton,ch
reasoned posilons and proposals for impro a

3. Global Context,

3,1. EU Transport Poicy and Programmes
32, EU Energy Policy and s Global Conlext
33.The

licy and the Common Fisheries Policy

34  in Global Human Developr 2
3,5, EU Employment and Social Security Polcies
36

3,7, EU Coordinated Actons inthe Field of Pubic Health
3,8. EU Policies and Programmes inthe Field of Education and Training

39. EU Research, Technological P

Fermentation Science and
Technology

echnologies for makink of beer and other

1 Ad

beverages, oy pr y

P y-products,

Aunenicty,

products, ensuring product competiiveness, tumover and diversity.

chemical and

raw maerials and

mastered. o

4 wine, d

oo
and be abe toapply quality tests on fermentaton raw maerials and products

4.4, Properti "
5

6 o
6.1, Browers and disilers spent grain

6.2, Spent yeast, symbioticculue of bacteria and yeast (SCOBY)
6.3, Varous fuitand bery pomaces

6.4.Other by-products andlor waste

Manufacturing Stategy

faciites and

processes, planning, panning of production volumes, determinaton of market needs, forecastig.

1. The principles and formulaton of manufacturing stategy

effect t ding the

 and Jated
hese areas.

1,1 Thetypes,dife
12 The capacty, sirengihs, and competing pririe ofthe company
2.

control. tis given

y
infestucture, and production
21 research

22 planning of cost g

2.3, The asessment and planning of manufacturing tme, bl and eabiity

3 factorylayout,

Extraction of Bioactive Natural
Materals

purifcation
leading

, as viell
uifcation, "

human and

components.

1
2.
3
n
5
6

appication
well.

7. Boaciive consituent purification methods and technologies
8. Characteisaton and stabilization of bioective constituents
9

Cereal and Confectonery Science
and Technology

T

Bull

. heir properlies and applicat

 nutifon
value, and safely, ensuring thir competitiveness in the market,

qualty and nutritol value, and

 nutitonal value, and funciionaity.

Pecuiaries of the appiicaion of enzymes in breadmaking

log
the entire food syster L

product development and implementaton in the market

and P technologie
. pizzas, croissants, Danish sveets)

1
2
3
4
5
6. Microbial for
7
8
B
1
1

0. Partcularty of the producton ofdietary sugar confectionery
1 pizzas,

1
1 o log

Hydraulc Systems and
Hydroenergetcs

hydroponer

plans, their design. To develop

Knowledge of

ergy tobe
potentially generated.

1. Hydrauics
1,1 Hycrostatic. Pressure, the main frce of liquid pressure acting a surface.
1.2. Hydrodynamics. Flow continuiy, low regimes, Bemoull equation.

1,3. Applcation fows.

2. Hydraulic systems.

2,1, Volumetric and dynamic hydraulic machines.
hydraui i valves.

2.3 Pump statons, liquid supply.
24, Typical schemes of hydrauic power dives
3

4. Hydroenergetcs.
4,1, Energy resources ofte rvers.
42, Energy of maching
4,3, Hydropower plans and their aperation in the energy syster
44. Damless hycropoer pan

4,5, Usage of the wave energy.

4. Other technologcalsoluions using hycropower.

5. Environmentalimpact of hydroenergetics

6. Accidents and disastrs in hydroenergetcs

Business Process Analyss and
Digiaization

Essental i

1. ntroduction

knowledge in
management ecosystems

tospply for t

9 anguage

3. Pega Ifinty
4

Pega plaform.

5. Business Process Design i Pega
6

prototype: g

Architect certiicate.

Data Model n Pega
7. Development of Graphic User nerface in Pega
5. Business Process Monitorng in Pega

Innovations in Fashion Design

changes in the design of

fashion

1. ntroduction. ]

forecasting
1. Analys

piual
the cicular and

sustainable design.

the concept of fashion

g 1o the impact of

¥ ce of
23, Aspects of collection creation. Economic factors
3

tochnical aosthet

Ffor-Fun teaching.

prototypes. Design Thinking, Leaming-by-|
used

3.1 I
3.2, Creating a sustainable product, Inspirations and technology.
33, Ethcs in fashion

4. Innovative technologies,fuure costurme,

4,1, Materials of the future. 3D prining in design.

4,2, Lasertechnolagy in design soltions.

43, Smart materals and smart appare.

5. Ziedins dizainas mados seklorie. Tvar mada,

Innovation in Buiding Products
Technology

'd methods.

technology development and applcaton.

1
2

Considered 3
“The innovation

d producs,

process,
innovaton team.

4
5. Flexble technology design and simulation
Innovative concretes and dry buiding mixtures
7. Light concretes and products manfacuring technology
5. Technology of sicate concrete products
9. Technology of chopping - bock products
10. Organization fomns of main production processes
1 Vogy . breaking and y

1

Inovation Management

competence,

Giferencies in

organization,wih regars o changing oganizasonalenvionment.

design its improvement,

logy ind the ole oflead users

discipine.

networks.

| and ecosyste level,

4
5
6.
i fugal
5
9.
1

Innovation management

red in order

new products, 9 g

environments.

3. Assesment of imovation actves
3.1, Evaluation models orinnovaton actity asesment
3.2 Inovation actvity audt and development n an organizaton




Innovative Production Technologies

1

hrologies, development,

y

3pply them i high They are taught inthe

science and technology in the pracical aciviies.

3 logy

4. The concept of sustainabity in the manufacturing comparies
5. Innovation' development and th Ife cycle of new producs
6

7. Good practices in Lithuanian industry
5. Net

(Advanced pressur freeze-drying, ulrasound 1 Steizaton offoads under high hydrostatic pressure
be applied, the specifcs appicaton for electrophysical properties of foodstuffs and tnei
foods. ges duing processing 3. Themal
and their influence on the product changes during storage. 4 ki
5. Elcticity induced plasmolyss, timulaton and defrsting
6. Processing in high requency field: ying, cooking, sterilzation
7. Processing of foods by ifrared iadiation
5. Applicaton ofulrasound i food technology
9. Freeze drying of foods
Innovative Food Processing and 10. Minimal processing offoods, using innovative packaging
Packaging Methods 1. Types of packaging materials, their functions and choices
12. Physicochemicalpropertes offood packaging mateials
1 )
14, Difer for tnei
45, Transte of chemicals from packaging to products.
16. Difterent packaging materals and environmentalissues
17.30 printng offood
Provision of d on integ 1 principles,
y luton  whichenable |2 Waste propertes, lassifcaton, colecton and sorting
a different levls. taught. 3 regonal,
legal requiemens, poifical 4
nlgrated Waste Management o s . WEEE, textle, packaging, CDW, etc)
dimplementation 6. Waste management n enterprises
stategies i
Ay inovation ol |
investment, 1
products senices. dua 1.2, Sources offinancing
the sources of 13 the crteria of effeciveness
Juale and 14
2
21 d
24, Product costdetermination and product prcing
25, Proftand cash flow analysis
Engineering Economics 3. Innovation economy
3.1. The concept o innovations and the importance for enterprise's competiiveness
innovation
33, Innovation Ife cycle and it characteristcs
3.5, Acquishion o the design and production of nnovations
3.6, Economic equivalency, cash flows of project
3.7, Analyss of the effeciveness of innovative projects
. technology hat 1. Intoduction
ctes' economics, Thi alating |2
resources and transpor,buldings fthe ,ranspor, |3, Skils For Urban Sustainabily
Gty in exising, ever-changing envionment, buidings and tudents il |4, Systems for
understand . leam 5
Smart and Sustainable Gties be applied, . s
) 7. ity Systems: Mobilty
5. ity Systems: Natural Systems
9. Entreprencurship in sustanable city ecosystem
smart mobie o 1
and optons of Apps. operaton. i 11 tocols and standard:

‘Smart Mobie Communication
Networks and Applications

given. The knowledge about used communication protocols, channel coding, sevices and thir rates
is given

12
1,3. Use offiber optic technology in SMCN networks

fo present

planning is given
solutons.

18 aluation
1. Intemet of Things and Services, NB-0T technology
117,

18 the Internet of Thi
19

ndusty 4,055,
2. Applcations
2.1, Smartphone operating systems
22, Crteriafor appiication development
o,

24, Cloud computing applications, their architecture, senvces

Development of Challenge-Based
Inovation

met
 working in

1. INTRODUCTION TO THE CHALLENGE-BASED LEARNNG
2. SEARCH OF THE SOLUTION FOR THE CHALLENGE (ENGAGEMENT)
1

toimplement i,

22 Finding, grouping and selection of essential questions for the challenge.
23, Creation of challenge

3. DIGITAL INNOVATION FOR FUTURE PROSPERITY (INSPRATION)

3,1, Sustainable cies of the future

3.3, Circlar economy: towrds a sustainable future

4. SOLVING THE CHALLENGE (NVESTIGATION)

4,1, denticaton ofresources and information requied for the solution

4.2, Analysis of colected data and informaton

43, Consiructng solution of the challenge

5. IMPLEMENTATION OF CHALLENGE SOLUTION (ACTION)

5.1, Implementation plan of challenge soluion

5.2. Developmen, tsting, and vaidation of  prtotype o address th challenge
53

5.4. Presentation of a soluion o th challenge

Development of Challenge-Based
Inovation

based

1 0
2. SEARCH OF THE.
1

Teamwork.

22 Finding, nge
23, Creaton of challenge

3. DIGITAL INNOVATION FOR FUTURE PROSPERITY (INSPIRATION)

3.1. ustainabl cllesof the fuure
32

3.3, Cicular economy: towards a sustainable fuure
4. SOLVING THE CHALLENGE (NVESTIGATION)
4.1, entifcaton o resources and informaion requred o the soluton
4,2, Analysis ofcollected data and information
.3, Constucing soluion ofthe challenge
5. IMPLEMENTATION OF CHALLENGE SOLUTION (ACTION)
5.1, Implementation plan of challenge soluion
5.2, Development, testng, and valdaton of aprottype to address the challenge:

5.4, Presentaton of a soluion o the challenge

Resaurce Recovery Technologies

Tog
recovery o

pleing tis modul p-

1 Traditonal pincil

and wa

economy.

and
3. Ol products and chemical materiels recuperation from weste
4. Fuel and energy recovering from waste

5. Resources recovering from landiils

6.

7. Atemative ways for procuring ofdrinking water
8. Water recoveryfiom industaland domestic wastenater
o

10 f

Accountng forsustainable
engineering

1. ntroducton

g their

technological,
takehold

fisks.

With

unis allowing

Sustainable Investing and Economic Grouth

Qualty and Sustainable
Development Management

el as capabiles to

1. Concepts o 3

Essental aually
acquired, d outcomes, teir

rga
3. Evoluion and 150 9000, EFQM, CAF)

order to implement i
responsibiy,

5. Realization of sustainable development approaches in organization (CSA, IS0 14000, EMAS, SAB000, OHSAS)
6. Evaluation of quaity and sustainable development progress




Comprehensive Studies o Risk and
SecurtyIssues 2

geopol

) problems,

these problems

1. Theoretcal models ofrsk governance for he complex rsk and securly issues

complex-isks, related
secu i

energy, bio-,

. cyber

2
2.1, Nuclear safety

addictons), and personal

data proection etc)

22. Bo-, nano- and
23, Cyber securly

2,4 Weapons of mass desiucton
3. Geopoltical and relted iss
3,1, Tenors theats

3.2 Rolgious fundamentasms.
3.3 Nationalism

34. tematonal coficts

43, Dietand psvsm\ activiy related isks
4,4, Addictions related risks

5. Persanal secuy treals

5.1. Volence and harrasment

52. Personal data potcion

5,3. Risk n working en

6. Complexiy and mlevcannemmly of isks

Compasite and Wooden Structures

use in constructon.

Indepth
and behaviour oftmber i

malerias, properties
"

1. Typology of composit engineering wood constuctons
2 :

4

and durabity of composite and timber siructures are gained.

5
6. Joints and comnectons of composie elements

7. Design offlexural composite elements with pertal shear connectons

5. Scope and Design Codes of Composite and Hybrid Sructures

9. Design of Shear Connection in Composite Structures

10. Analysis and Design of Compasite CLT Siabs with Stuctural Concrete
1. Design of Hybrid Timber Beams

12. Analysis and Design of Compasite Members in Compression

13. Bending Stifiness Analysi of Fexural Composite Members

14. Connections of Composite and Hybrid Stuctures

15

Leadership.

leader raits, eadership,

leadershi tion,informa

1
1,1 The conceptof leadership. The infiuence of eadership upon organisational actiiy.
i

crtical think

{teammork, per leami

vorin an orgarisaton.

prospect

p. The

1.2, Trai
1.3 Charismatic and transfomational leadership.

14 Efect atetpbtarour.

1,5. Developing te

115 Craive pabomso w\vm ndleadorsip.

4.7. Communication and confic resolution

115 neraoraland el s aspecs ol eadrl,
2. Theories of eadership

2.1, Leadership styles

22, Contingency and situational leadership.

23, Sustainable Leadership

24, Motivating and Coaching.

2.5, Loadership of quality and technology.

2,6, Leadership development and the fulure.

Catering Science and Technology

developing the abilty o oganize

hnology are acquied,

in order

Senice systems
Innovative sefvice systems
Sustainabily in catering systems

Photovolaic Materials

solar cell

polymers and
photovoliaic technologies.

possibilt Pl

. pincipes of

‘Alterative Energy Sources.

operation of solar cells an their

opi

is conducted. he.
area s performed.

1
2
3. Solr cel architectures, their
4. Design ofthe dyes for soar clls

5. Design prncipls of the p-ype semiconductors
6 i

Meat Products Science and
Technology

P logy.

of Higher Added
Meanufactuing

. Methas
properties of mea, s producs, leamed.

valve, by

be able to

Food addil
he

value-added products s acquired

, creating

Neat lers, ther types and usage characteilics
Spoilage, defects and safety of meat products
7. Creaton, classifcaton of meat products and formuation of ther recipes

Modular Construction and
Regenerative Design

modular

buiings using regenerative design methodologies.

Knowed

1

ige
in a factory, heir
under.

2.
3. Team buiding

4. Problem raming, chllenge selection

5. Analysis ofthe curent situation, sakeholders identficaion

6. Analysis of the problem from a socio-cultural, environmenta, econoic, polical aspect
7. Formulaton o ntal solutons

8. Pototyping ofsoluion

9. Analysis of solutons in terms of susainabilty

10. Presentation of soluions

Methodology of Science and
Sclentfic Research

Essental

1. Significance of o

the language of scence,

1,1. The concept

developmen,

12 phiosophy,
2

1

society;

22

23 Ciiica reading.

3
3,1, Theoretical methods of scentifc research.
3

4. Srategies of scientfic research metnodologies
4.1, Methodological approach n analysis of socalpheromena.

4,2, Strategies and methods of qualtatve research

4.3, Suategies and methods of quantatve research

44, Mixed research strategy. Triangulation

5. Research design: stucture and strategles

5.1, Sructure ofresearch design

5.2 Research stateges and modeling

6. Organization of scienticresearch and stages ofresearch process
6.1. Quallalve research. Program of qualativ research

6.2, Quaniative research. Program of quantative research.

6,4. Report preparation of scienific work. Limitations o the research
6.5. Dissemination of scientic research results
7. Etics of scentiic research.

Inequaty and Justice

national,

Sheis able to

1. Conceps of justce, legiim
11 ) Rau

supranational and inemational levels

Justice ofthe EU,

12 y theory

u
Litwwanian

13 g !
2

1

23, Human rightto equal working conditons

24, Freedom of elgion

25, Human rightto freedom of mobilty and s limitaton
6 ducat

2,7, Human right o clean and sustainable environment

P
31 o other

4. Equality and justce in UN Sustainable Development Gaals
he rle o |

5 levels
5.1, Stucture, competence of the importance ofurisprudence of intemational justice court

s, utitarianism, deontology)

52, The structure, P the Court of Just

5.3, The structure, P

54.System, 3
6. Social cohesion, ntegraon and incusion

6.1, Corporate social esponsibily and socilinnovations

6.2. The roleof soial enterprses n creating socalnclusion

6.3, Ciizen science as a case of inclusive science

of national courts

Rights

Organizatonal development

o develop
t

ble to create

14 stcture,

structues,

14,

organizational culue.

transformations
2.1, Developmentof hurman resource management systems

22, Remuneraton and motivation

23, Analyics of human resources

24 Velue proposion fr te employee

3. Employes relations

3.1, Teamwork

3.2, Authentic leadership




the impact on g power g 1
disribuii citeria | uiization in power system, technology, 1,1
egal

2. Fuel
e provided. is, students are (13, Influence of ditibuted generation on power systems operation

the esearch, 21
22, Design of synchronous generators

2.3, Design of asynchronous generators

3. rime movers

3.1, Combuston engine generator sets

3.2, Combuston turbines

33, Photovotaic systems

3.4, Microturbines

Distibuted Energy Sources 6 35, Fuel Cels

3.6, Combined heat and povier

4. Principles ofcontrol of distibuted generation

4.1, Distibuted generation in electic power distrbution systems
42, Instalaion and interconnection

43, Controlof synchronous generators

44. Controlof asynchronous generators

5. Economic aspects ofdstributed generation

5.1. The reguiatory environment

5.2, Financial aspects of distributed generation

of buid is desig 1
delectic 1.1, Builings Data, BIM, GIS, ).
energy, gement, . 1
1,4, Data types, Formats, and Quaity.
dat 15. Real Data.
preprocessing, analyss, visualzaton,interpreation forecast {16
models. 1.7 Intemet o Things (o)

2. Python Programing Environment.

2.1, Notebook Programming Environment.

22, Varizbles, Operators, Data Types, Librries.

23, Loops, F statemens, Functons.

3. Python Data Analyics and Visualizaton Modules

3.1, Numpy - for mult<gimensional aays and matixes.

32, Pandas - for Data Pre-processing and Analytcs.

Builing Deta Analytics and Machine 3.3, Data Visualizaton with Matplotib, Seabom, Caiplot,
Learning 4. Statsics Fundamentals.

4.1, Histogram and related parameters.

42, Corelation and Logarithmic Transformation.

5. Applied Machine Learning.

5.1, Machine Leaming Methods.

5.2, Regression and Cassifcaton.

5.3, Concrete Compressive Stiength Prediction

5.4 Buiing Thermal Energy Analysis and Forecast,

5.5, Buiding Electcity Consumpion Analysis and Forecast,

5.6, Price Forecast of Real Esate objecs.

foms, e dte |1 )
the buiking. t Jytcal data [ 1,1
methods, . 10 forecast the staes Jlection, anal 1.2. Meteorological measurements. Climatology.
environment, To obtain  storage, . as well as energy  saving and (13, Poluion. Monitoring for environmental effcts
P 9 2.
engineering systems, buidings, methods for 21 plants,
engineering systems. 22, Soler, wind, hydro and geo energeics.

23, The concept of nuclear energetics.
3. mpact o anthropogenic activties on the envionment,
3.1, Industy,energetcs, ranspor,

3.2, Technologicalaccidents.

Buiding Energy and Environment 6 33 Ecologial disasters.

4. Usage of renewable energy sources in buildings.

5

y the buidings and
I3 Jutions and

g

7.
8. Evaluation plon, energy audis,

Toleam The knowege y iysis of 1
relabiy. 2. Statsical Reliabilty Data
3. Parametrc Reliabilty Models
4. Estimation Using Parametic Modes.
5. Nonparametic Reliabilty Estimation Methods.
6. Relabilty Modeling of Renewable Objects.
o 7. Models of Aging and Accelerated Testing.
5. Regession and Semiparametic Methods.
9. Hypothesis Testing in Relablty.
10. Relablty Control,

Roliabilty Theory and Applicatons

o know he legal bases of heilage management, directions of s actvly, methods, means. To be methods [ 1. Conception of T2
cultural 11
and natural hertage values. resloralion, conservation, |1.2. Modern law of heitage protection

2

orgarizing sustainable use and protecive management. 3. Juridicalbasis of ultral heiage management
3.1, Methads and tendencies ofcutural hritage management
6 3.2, Means of cultura hertage management

4. Guarantee of cuturalheriage protection and efectve use
4.1, Authenticty in cultuta heritage management

42, Anastylosis

43

Methods and Means of Hertage:
Management

. woven , and equipment, specificy of | 1. Technological nnovations of specialized yarns

processing, reas of use, specifcs | touse theary offabrics forming 2. Technological innovations of sustainable yams manufacturing

of manufacturing I fost problems, 3. Trends oftechnical progress of weaving preparation technalogies
il

technologies. 5. Muli shed rtaional formaton of woven stuctures

6.30 weavin

7. Structure and properte of special and technical fabics

5. Mathematical model o woven fabrc fomation

9. Theoretical modeling of knted stuctures

6 10. Types, structure and properties of dimensional (30) wet rits

1. Types, siucture and propertes o dimensional (30) warp kits

12. Types, siructure and properties of sandwich knits

13. Types, stucture and propertes ofdecional orented krits

1 technologies of

15 i

1. technolog

‘Advanced and Speciaized Textie

the o master processes, key 1 using
typical biotechnological processes, opimization and contrl methods, and tobe able {0 slvetypical parameters, 2. Boreaclors and
toapply (2,1, Types of bioreactors and biotechnologicalprocesses

environment

practice, o
MatiabiSimulink environment, 23, Typical scenarios o biotechnalogical process conitrol
3. Mathematical modeling of processes
3.1, Mass and energy balances
3.2 Kinetic models
3.3, Arifcialneural networks
‘Advanced Optimization and Conirol 3.4, Experts systems, fuzzy logic-based models
Methods for Botechnological 6 3,5, dentiicaton of model structue and parameters
Processes 4. Process optimization
4,1, Main defintons, formulation ofoptmizaton problems
4.2 Evoluonary compuation
43, Swam intligence
5. Process control
5.1, Control problems o ypical bitechnoogicel processes
5.2. Conlrol systems and methods of biotechnalogicalparameters

duct v o |1 nd production
apply itin products, . o theirmpact on dairy product
o i

Drying processes in the dairy industry

Dairy Science and Technology 6 pecificty

g
Specfcites of

3
4
5
6
7
8
B

10. Innovative research methods appied fo dairy analysis

tandard the . racing of the
system, tools packages fion fr

1 Introduction. Dat
i dl 2
for soving problems i data analysis. tudied.

3
nding 4. Fundamentals of

using 5. Creaton ofterminal (command fn) intefaces with Python
6. Elements of abjec rinted programing

7

8. Python notebooks
Python for Data Science 6 B Pl Python,
10. Packages of scipy, pandas, skleam, plotnine el
11

12. Software documentation and is automatzation
13. Possibilles n distrbuted computing with Python.




Palymers for Advanced
Technologies

1. Survey of
2

properties and important

The abilty
polymers as well

nd their 15 in advanced

3. Poly 195
4. Medical polymers
5

technologies.

6. Nanustructured polymeric materials and their appiications
of biopol "

7. Prospects technologies

Polymer Recycing

10y po

1 Ecological

recycing

techniques,

plastics,select

2. Colecion,
3. Physical recycing o plastic waste:
n

polymers and their mxtures (pyrolyss,chemolyss,hydrocracking,

produ

5. Prysical recycing of
6. Chemical recycling ofplastic aste
7. Pyrlysis of plastc waste

8. Chemolysis of plastic vaste

9. Hydrocracking ofplastic waste

10, Gasilicaton of plastic waste

1. Themal recycing o pastic weste:
12, Photo-and biodegradable polymers

Polymer Matix Composites

able to evaluate the properties of composite materias.

Student is aught (o inderstand

systems, stucture,

1. COMPOSITE MATERIALS, THER PECULARTY
1,1.Kinds, peculiartes and s

the ol
possibille forpolymer composites i acquired.

12
2. ADHESION PHENOMENON IN POLYMER MATERIALS

2,1, Signiicance of adhesion in heerogeneaus polymer systems
22, Theoretical  consistents of
3. POLYMER MATRX COMPOSITES, THEIR COMPOSITION AND STRUCTURE

3.3, Methods of production and stucture of polymer composites
3.4, Poymeric nanocomposites
4. PROPERTIES OF POLYMER MATRIX COMPOSITES
4.1, Static and cycic strength, durabilty of polymer composies
4.2, Influence ofdierent factors on th strength of composies
,3. Themnal, elctrica, optical and others propertes o composites
5. POSSIBILITEES OF RECYCLING OF COMPOSITES
5.1, Methods and faciiies of composies recycing
52

Modification and Applications of
Polysaccharides.

o understand their

products

(This course il
and starch). Mo

1

2

2.1

technological biectives, 1o choose

properie of the product,

22 Cross-inking o polysaccharides
stucton

The opportun

and techniques of polysaccharides processing and uilizaton.

3. Physical moicaton of
4. Celulose fiers. reparation and propertes.

5. The use of polysaccharides

5.1, Polysaccharides in paper and texe industies

5.2, Polysaccharides as sorbents and floccuanls

5.3 Perspecives ofpolysaccharide as non-food materals
6. Polysaccharides - reen chemistry — biomass

Environmental Impact Assessment.

n this module,

1. Introduction - Relevance, Aims and Work Plan

environmental

is oblained;

(€W, thodologicall

environmental

3

pprope for utban,
actvites in order o reduce their possible negative effecs.

Gocumentation,legal basi

tis developed.

4 “ pher Alexander
5. nformatonal Optmaiiy of Stuctures by Nikos A. Salingaros
5.1 Fractl Anaysis - noduction

6.2 Fractal Analysis - Inplemeniation

7. Theary of Vdeoecology by VesTi A Filn

5.USA Bureau o Land Management Methodology

9. Geoqualmety

10,1 Space Synax - nroducton

102, Space Syntax - mpementaion

11,1, Other Methods - Strucural Model o the Ctyscape

11.2. Other Methods - Mapping

11.3. Other Methods - Visual Charcterof Landscape

12, Ovenview

Technology of ndustial
Bioprocesses

bioenergy and biopolymeric products.

processes i e.

] wellas

g
bioethanol

3. Enzyr

4
5. Technologies of
6

themal, cherical,

7. Ol feedstock into biodiesel processing technlogy.
8. Liquefied biofuels production technologies (BHD; BTL: FAEE; ED95).
9. iof I

s,

10  putfication. Bioreactors and ther types.
1. Bioplatcs and biocomposiic plastics producton technolagy.

12. Application of enzymes for detergents and textle producton
13. Recycling bitechnology.

1.

pincipl

Product Development

roduct design, engineering,
principles that allow t develop marketable and successfulproduct

acquired. Students

1 9

3 te and

11

Gesign based on “design for X" methodologies

12 rganizaton
1.3 Understanding Customer Needs

1,4, Establishing Product Function

2. Estabisting Engineering Specications
2.1, Benchmarking

3.1. Concept Generation

32, Concept Selecton

4. Embodiment Design

4.1, Product Architecture and Portolios

42, Configuration and Perameic Design
Detal Design

5. Product Evalation

5.1, Design o Manufacturing and Assembly

5.2. Design or Environment

5.3, Design for Robusiness

s, methods and processes,

appiied

1. Needs, Objectives, Object , Context, Sructure and Methodology of Software Maintenance
2 SWEBOK

y on

cerist
. P-, E-Programs) and Lehman Laws and Maintenance Planning
d

Gebt;

measures.

maintainabilty

3
n
5
6. 3 Qualty and
7. Program understanding and code reviews

Documentation
9. Software change planning and change mpact management
10, Sustinable software and maintenance
1. Software Product Line engineering, evoluon and maintenance
12.Code smels and antpatems in software maintenance
13, Technical ebt management n software management
14. Modern methods and tools of softwere maintenance

Management of Regional
Development

o provide knowledge and develop competencies necessary 1o niate, plan, organize, implement and

regional

regions;

jon,

strategies

1. Concept,
2

analyse, develop, appl

actors, process, context

4

P

paration of

as
of the strategies and monitoring ools.

5
6. Urban vs rural development management ifences and similries
7. Poliies and practise of egional development i the EU

5. Poliies and practise of egional development i Lituania

9. Regonal marketing and branding and communicaton stategies

10. Technalogies,inovatons, Al ot egional development

Ol Science and Technology

X technolog

] ol processing.

pr to
producton of

roducts.

diferent compositon oi based products

. shortenings, cooking

i ai (hydrogenation, nteesteriicaton, fractonation, winterisation).
their properties and appii

rine, shortr

ofs, cocoa buter
og

of

1
2
3
4
5
6

7. Oxidaton and sabiy f fas and o
5. Qualty control, authenticity and geographical oign ofois and oil based products.

Selected Chapters of Orgaric.
hemistry

. analyze

choose the methods of synthesis of specific research works.

2

4

chemistry,
Iaboratores. I provides an abilty

the preparation of organic compounds.

6.
7. Modern methods of organomealic chemisty.
5. Metal-catalyzed cross-coupling reactons




Risk and Security Govemance

ofisk,

lysis ofrisk,

1. RISK AND SECURITY: PROBLEMS AND INSTITUTIONAL FRAMEWORK

g
willbe

14 Global
12

prent;

and solving human security problems

13 %0
2. RISK GOVERNANCE
2,1, Risk assessment and analysis
2. Ris perception research
23 Risk characersation
24. Risk and securty analysis methods
3. RISK COMMUNICATION
3.1, Audence segmentaton for isk communication
3.2 Pracical princiles of sk communicaton, infopgraphics
3.3, Social mediafor sk and aisis communication
4 RISK GOVERNANCE
4,1, Risk management.decison making
4.2 Risk management.organisatona perspective
d threas,

Relationship Marketing

on customer elationship development

1.The conceptof

2. Diffe

elationship, justfy

o io

,foresee.

organisation

21
22, Customer diferentizton i relationship marketing

23, Estimation of ustomer value to an enterprise:

24. Relation of customer value and relationship sustainabity

3. Solutions ofcustomer relationship development

3.1, denticaton oflong-term customer elatonship antecedents
3.2, Customer value creation

34, ool thei ol or

35.

Digital Wireless Technologies

models, design LF

and investigate ireless systems characteristcs

it, o explore

systems is acquired. The abiity

d; The

1. General Knowledge of Modem Wireless Communicatin Systems.

14

skils o design,

12

. The skillsto desig
gained.

13 . LoRa,
1,4. Design of LPWAN network
2. Digta vansceivers

22, Binary Digital Modulations. Multieveldighal modulations

23, Spread Spectrum and Multicarer Systems

24, Performance of Communication Systems Corrupted by Noise
25, Error Control Coding

3. Mobile networks
3.1, Mainfeatures of mobile networks (26, 3G, 4G, 56, 66).

33. 56 concep,standarcizaton and ecosystem.
3.4, eMBB, URLLC, mhITC senice categores.

3.5. Network sling, MU-HIMO, AAS antemna concept.

36 Pecularies of mobie communication network design
3.7. Use of mobl technologiesfr the temet f Tings ().

Digitl Sustainable Design Methods

herd, ot
softvare.

simulaton problem of buikdings and their

1
2. Methods and tools of thod
3. Stucture. Gidines of graphical cont
4

methodology.
various newly built and reconstructed buildings (publi
others).

dwelings, industia, polyfunctonal and the

. Mult-ayer val types, integraton of materal energy parameters
5. Modeling of room and space objects. Tags, schedules, legends, areas.
6. ‘ool

7 g, i

9. Metnods. blect wdows and d
10

values.

11. Energy analy
12. Modeling of bject.

d callout. Import, managing,
Conceptual

1
14, Conceptual
15. Modeling o sloped structures

16. Modeling and editng of stai objects. System stirtypes. Stair calculator

17. Evaluaton of natural
18. Dimensioring of projectons. Dimension types. Alitudes. Texts. Annotations
buidings

0. Detal et layout
1

22
23, Visualization and animaion, Camera, perpecive view,

Social Responsibilty

economic, poitcal, legal,

understand forming of e
be able to

Assimilaing

1. THE CONCEPT OF SOCIAL RESPONSIBILITY

analyze corporate social responsibiiy practces

14 responsibiiy.
12

1.3 Integration of socil responsiblty.
2. ORGANIZATION SOCIAL RESPONSIBILITY.

2.1, Measures to simulate organization socil esponsibily.

22, Th relationship between OSR concepts and the public sector.
23, The role of CSR stakeholders, vl socily

2.4, Social esponsiilty practices i an organizatons.

3. SOCIAL RESPONSIBILITY DEVELOPHMENT FACTORS.
3.1. Organization soia esponsiilty and s commurication
B hics and responsiilty.

3.3, Social responsibity sandards.
3.4. Sacialresponsibilty and society.

Social Responsivilty

1

Assimilating

economic, poitcal egal,

anaiyze,

1,1 The concept theories
12 social responsibiity, their functonaiity and effcency factors.

13
Corporate socia responsiilty

2.1, Possibiltes forimplementation of business ethics standards

22, Implementation of socialy resporsidle infiatves

23, Implementation of environmentl nttives

24, Implementation of economic ncitives

2.5 Communicaton of corporate socil responsiiiy
6

2.7, Examples of corporate socialresponsibilty
3. State socil esponsbity

3.1, Assessment of social esponsie incatives of State

3.2, Coporate social responsibiity in EU

3.3, Experience offoreign national nstutions i the feld of scia esponsiilly

‘Special Caterng Technologies

1

processes.

log
developa desired texture, color
and ensuing the safety ofthe food

prop o
texture offood product

3. Efectof emulsions on product properties

4. Applcation of enzymes to poduct propertes formation

5. Polysaccharides in the formulation ofood propertes

Construction Logistcs and
Management

peculart

effectveness, the formation of company's development sirategies, constructon inovation
\r

development, d

making and

Modem T

real constructon business

5
9. Theoretical foundations o ogistics. Features ofogistics in the construction sector.
1 nd.

11
12

Construcion Project and Risk
Management

integration,

BIM project

between

organize,
d adh

integration of BIM projects, legal
the vork of

1. BIM project turly lovels, stages, ISO standards, BIM integration with construction projects.
2

the.

manage data throughout the projec e cycle.

ced IT technologies, to

plan. quirements fo information. ppiication

bilty

Pl

their function

of

B pplication of
7. Determinaton and forecasting of consiructon project costs

8. Multciteria evaluation of construction prjects.

9. Appication of FIDC contract tems to constuction projects

10. Organizational tructure of construction project management
11, Right

12
13. Risk of constructon projects and is assessment.

Construcion Project Management

To provide

construction project

1. Object,

methods and advanced IT tooss.

Students
to.apply special

hei funct

[
3. Constucton project delivery methods
4 BIM andL truch

computer progr
management effectiveness evaluation.

4.2, Stage ofpre-design works
4,3, Stage of technica design

44, Stage of consiructon works

4,5. Stage of poject operaton and maintenance

5. Estimating and forecast of construcion project expenses

5. Ao

7. Organizatonal stucture of consirucion project management
5. Rights and responsibiltes of construction poject manager
9. Effectveness of onstruction poject managerment




Consiruction Management

level,
activiles nd

effect

competiveness of the constucton business.

inovation

and smart ity context.

developmen,

of diferent
implementation.

making and

7. Modem T

Durabilty and Life Cycle of the
Structure.

The stuct

o understand the work of &
tothe

consiructon, maintenance and operation of the demoliion.

BIM

BIM model
'

Leads to

props

5. The processes taking place in the operation ofstructures
6. Materil proertie that detenine the durablfy o stuctures
7. Lie cycl assessment of the siructure

8. Buiding senvic I planning

9. Fost rasisance and waler permeabilty of constructions

10. Evaluation and nvestigaton of stuctures

1. Maintenance defects and durabilty o sructures elements
1

1,
14, Stategies of epair and modernisaton of stuctures
15. BIM nformation management at the asset creaton stage
. o

Stategic Human Resource:
Management

L enabling 0

1

14

areas of human

13, Features ofsategic HRU n SWB
h "

2.1, Avfcial Intligence in HRM

22, Diversiy management and social exchange theary
23, Sustainable SHRI

24, Worklfe balance

3. HR poliics

3.1, Factors nfluencing HR polics

3.2, Stakeholders and expectations

3,3, Formation principles of HR polics

3.4, Code of ethics of the organization

4. Organizationel cultre

4.1, Concept and levels of rganizational cultre

42, Typology of organizatonal culture

43, Methads and toosfor determining organizational culture
44, Development of organizational culure

5.1, Influence of human resources on organizationel results
5.2.Links between HRM and organizational strategy

5.3, Analysis of sralegic human esources potental

5.4. Monitorng of HR strategy implementation

6. HR strategies

6.1, Human resource capital management strategy

6.2, Achievement managemen stategy

6.3, Social responsibil strategy

6.4. Tlent management sraegy

6.5, Reward st

6.6, Employee relatons stategy

6.7, Employee engagement stategy

7. Balanced ndicatorsfor human resource management
7.1, Possiiltes of modeling balanced indicators of HRM
7.2, Finance perspeciive: investment and s reum

7.3, The perspecive ofthe employee a5 a customer

7.4, HRM process perspeciive

7,5, Leaming and development perspective

Health Policy Management

blems, chaleng:

sanagement,

Student wil

tothe socil processes. The

1. HEALTH CARE AS THE OBJECT OF GOVERNANCE

14 frame

12

1 models of heatth

1,5 Individual in health care processes.The Doctor-Patient Relationship
1,6, Health care quality and effectveness problems
1,7, Health reform: global and Lithuanian practice

2.
2,1, Health care human resourses planning problems.

2,3, Problems of accessity in health care policy
24, Mental health senvices optimization
tom in Modern Healt Cz

Processes of Heat Transformation

calculation and

calculation of partcular equipment of eat pumps,

1. Thermodynamics of heat ransformation

the syster

1

and acquired.

1.3 Coefcient o heat ransformation and cycle ffcency analysis
1.4, Exergy losses, exergy analysis

1,5. Software orreverse thermodyrnamic cycle analysis

1,6. A cycles of heat ransfomation

1.7, Analysis of Siiing reverse cycle:

1,8. Gas liquefaction technologies

2. Calculaion of heat ransformation equipment, design ofthe systers.
21, Energy losses ofreal cycles

2.2 Calculaion of efciency ofransformaton apparatus

23

2,5, Heat pump for space heating and hot water

2.6, Source ofow potental and effiiency of the heat purmp
2,7, Heat transfer and payback time ofthe heat purp

2.8, Refigerans ofheat ansfomers
29

heat pumps. Other

Modern Environmental and
Technology Management

improvement of environmental performance.

evoluton,

management, their

1. Introduction, modern approach to environmental protection
Lithuania and

prevention. The students

3.Princiles ofsustainable development
3.1, Strategies of ustainable industial development

3.2. Consumpion of onrenewable material and energy resources
3.3, Types of atemative energy

4. Legal and econamical reguiaton of environmental protection
4,1, Legal environmental requirements in the European Urion

4

5. Environmental analysis of the orgarization
6. Cleaner producton and prevention of polluton

6.1, Principles of cleaner production

6.2. Implementation ofceaner production pojects

7. Best availabl technologies

8. Envionmental management systems

5.1, Environmental management system accorcing standard IS0 14001
8.2, Cleaner producton - basis of the environmental management system
8,3, Audit of environmental management system and cerication

Modem Environmental and
Technology Management

of environmental performance.

improvement

o understand

management, their

1. Introducton, moder approach to environmental proecton
1 Lihuania

Jut

impact

provention. The students

2. Princples of sustainable development
2.1, Strategies of sustainable industrial development

22, Consumption of nonrenewable mateial and energy resources
23 Types of allemative energy

3. Legal and econamical reguiaton of environmental rotection
3.1, Legal environmental requiremens in the European Union

32

4. Environmental analysis of the organzation
5. Cleaner production and prevention of polluton

5.1, Princples of cleaner production

5.2, Implementationof leaner production projects

6. 8estavaiabe technologies

7. Environmental management systems

7.1, Environmental management system according standard SO 14001
7,2, Cleaner production - bsis ofthe environmental menagement system
7.3, Audit of environmental management system and certfcation




Contemporary Human Resouroe
Management Theories and Concepls

HRM development, d
d concepls n the

1. HRM overview
4,1, Development of HRM concept. HRM defiton.
1

the selecton,

interaction. Abilty to make HRM decisions related to workforce planning, recruitment,selection,
wor

2. Traditional HRM
3. Challenges for organizations and HRM
4

daptaton planning, fe working

conditons, taking Taw, ethi
and diversity management.

42 ol
43, Instttonal theory and s implicatin for HRM

44, Sacil exchange theory and ts impiicaion for HRM
4.5, Sacialidenity theary and s impication for HRM
4.6, Other theories and their implication for HRM

5. Employes and abor relatons

3

7. Sustainable HRM
5. Work - fe balance

9. Employee wel-being Workplace health, saety, and security
10.Dighal tansformations in HRM

1. Alimpicaton for HRIN

12. Newro sy

13, Employee dovelopment. Ganificaion

14. Sustinable career

15.Employee perfomance management, Remote working

Cleaner Production

1. ntroduct
2 cPpi

) concep,
3. Materal and . Processes” Fuel and Energ)
4

audis in the company, . fuel and energy

company level,

(RECP)

5
6. Selection of CP innovation forimplementation. Evaluation of main fnancial ndicators

7. Methods of evaluation of environmental performance
s ). C

9. Cleaner Production practice wordvide
10

‘Applied Microbiology

Siructre, lasicaton, physiclogy, genelic of
Detec

bactera, fungus, virus, taksonomy
metabolism, genetc. Relation between the
Culivation,

categories. Morph

fermentation, ndustrial microbiology.

Development of
) dfungi), their
metabolsm,

physiclog
d reproduction patiers

6. Bological treatment
7. Fementation processes and their management process citera,influence of physical, chemical and biocheicl facors
8. Organization of technalogical process of microbiological conirol

o

10 logy iture and

International ndustry and Business

produciion
of economic inegraton on international business operatons.

of the flure, the

1. Developmentof nteralional business and stategic management

international business, integration,

11
12

and

d be able to

123
1,4 Types ofntermational
1

market and interational ducat

117,
18

2. Concept of sustainabiity

2.1, Concept of sustainable manufacturing

22, Environmental management system

23, Reuse and recyciing

24, Legslation and reguiations defining sustanabily
3. Globalization of inemational industry

31

32
33
3¢ d the

Engineering Electrodynamics

Togivea

fields,
fist order for

problems, o introduce a theory of propagation of electromagnetic waves.

provided The

method of first order for
intrody

2. The method of conformal mapping
2,1, Confomal mapping and conjugate functons.

22 Solution of Laplace's equation and complex field strengh,
23, Logaitimic, fracta inear and Znukowsky's functions.
24, cicular

2.5, Eliplc integrals.
3. The method of irst order
3.1, The essence of the method.

3.2, Analyical soluton.

3.3, Numerical soluton.

4. Propagation of electromagnetic waves

4,1, Propagaion of uniform plane wave in lossless materil.
4,2, Propagaion ofthe unfor plane wave i lossy materal,

43

m

Technology trends and
transfomations

[Acquiring

Enabling

assessing technologi

P
10 d types, dif d cho
1 stateges

nd. transfomnation

13 ogy . when is worth o develop
2. Structure of

2.1, Princpals o market and competveness fesearch methods
22.Prcing, qualty and manufacturing capabiles seting and planning

23 . flexibiity
24, Sustainable and eco-design principles of product design

3. Preparation oftechnology development and transformatin project
31

4 i

implementation

Technology Venturing

1 logy

model,

nceptor product in
that il provide sustanabie iferentaton, whie buding a business model around a realisic
og  based idea generation,

11 logy theories

12 logy log)
1.3 Technology Venturing in High Growth High Technology Intensity markets (HGIE)

on
g, R&D planning,

ogy
2,1, Industal and technology venturing stategy

0y
23, Technology Venturing in Global Networks of nnovators
2. Circulaty iven Technology Venturing pecaliariies
2,5, Dightizaton civen technology venturing

3

Technalogy Venturing

the fundamental il

1. The Princip ay Venturing

model, asa

ncept or product in
il buiding a by odel around a reali

11 o)

that will

idea generation,
d exercising

based on
g, RED planning,
entrepreneurial management sills.

12 logy log

1.3 Technology Venturing in High Growth High Technology Intensity markets (HGIE)
Technology venturing: development

2,1, Industal and technology venturing stategy

22 Complexite of Technology Venturing Business Model

23, Technology Venturing in Global Networks of novetors

24. Green Tech driven Technology Venturing pecularies

2,5, Digtizaton civen technology venturing

Terttoral systems

‘object, ob}

to apply

pts, terms, activi
practica tasks.

nature use,

influence on the p i

1
2
3
4. Teritoral frames
5
6

7. Landscape dlassifcation
5. System of protected areas

10. Land Management and Pianning nterface

Research Project

e fld of

1
data collction

compiing a

3 "

research plan,
presenting the results of primary research).

effcent buidings.

4
5. Preparation of the repor of the research poject andlor a scientiic paper




Vehicle Dynamics, nteracton and
Energy Efiiency

14 road-wheel

pecifc goal

result

aerodyranics d
process experiment indings

21 it propert

umnels, . losses,
d

4

25 Numerical aerodynamic research methods.
3. Vehicle motion dynamics

3.2, Transmission modes, nfuence of moments of inertia of components on motion
33, Kinematic and dynamic models of suspensions

3.4, Rectlinear and curviinear motion

4. Veicle motion modeling

4.1, Vehicle models and theirdesign principles

42, Driver-vehicke model

43, Typical vehicle motion cases and their modeling

5. Vehicl energy eficiency assessment and modeling

5.1, Faclors of energy consumption

52

5.3. Dynamic modeling ofenergy effiiency assessment

Sustainable business models

7

Essental is acquired, main

‘Concepts of cicular economics and sustainable development
0G5

i principles,
sustainable development progress.

thod

toevaluate

, theirimplementation
implement th ciicall

slving these issues.

1
2

3 lead
4 ircular v
B

6. Evaluation of sustainable development progress
7. Cirular economic development methods, global inciatves

‘Sustanabie Waler Management

management techniques,

1. Sustainable Water Management
2 b

9 ioply

the water supply.

uidings.

and of potental

4 iy sy

WSS

5. Analysis and research on water losses in outdoor water supply systems
5

ool
7

networks. The modue also

s

B ystem
10, Rainwaler management, advanced technical souons

1. Rainwater balancing using bufer tanks

12, nfilaton systems

13, Flood and flood sk assessment

14. Potvyni i patvanikos situaciy modelavimas

Sustainable Fashion Technology

environmental thnking.

of artice recycling, to develop

ige  other fashion
products,

1 tat

their

design

processes, product
operation,

knowledge

technologies

fashion

Utban Theary

The module of Urban

1. ntroducton
2.

heories.

prepar pro

above mentioned theories in eal e situations. Combination of ectures and practice willacquit e
students with urban theories, empi utban models,
and tendencies

22 Georg Simmel: culure of metropolis
2,3 Walter Benjamin: city as an experience
24, Henry Lefebure: creation of space:

3. Empirically based models of a cty:

3,1, Chicago schoolof sociology.

32. Sociotop concept

33

3.4, Gordon Cullen: seral vision, ine ofife and other concepts,
4. Visions of urban form

4.1, Le Corusier 21
42 New Urbanism and its modifcaions

44 KLynch: mental image of acity

45. Christopher Alexander and organic urban form
46. Jan Gehl and cly for people

7. Perspectives of urbanism:

7.1, Sustainable city

7,2. Digitalcity, Smart city and urban lab

Utban Planning 2

plans and

1

kil
or

1.

understand

local dthe theirimpact
udents a and sp. planning; knowledge
utban planning

g
measures. Preparing the plans students use GIS analytical and modeling ools.

1,3, Landscape ecologic planning: worid-nide experience
1,4. Townscape archtectural formation

1,5. Town greenery planning and architecturalformation
16

instttons
4.7 Evaluation of urban potential

2. Comprenensive and special planring

2.1. Common principles and egal actsofterriorial planning
22, Comprehensive terrtoral pianning

23, Specia teritorial planning

24 f

25. Content and structure of comprehensive and special plans
2,6. Process ofterrtoril plans preparation
2.7, Analysis of examples of comprehensive and special plans

Urban Environment Renewal and
Terroral Development
Management

nalytical data

1. The concept of

2 Provisions of the European L

variants, digitzaton i tis field.

the qualiy of

“The problems of
troduced.

tertorial

4 Trends in th

sustainabity assessment are understood.

of the general
5. Specal plans of

6. Lithuanian spatialdata systems.
8. Protection of natural landscape elements in urban areas.

10. Integration of urban environment with BIM projects.

Management Systems and
Sustinabilty

oms witt high

1

choose methodology

11
1,2, Lawof

13

2. Totl Quaity Management (TQM)

2.1, TQM as Explanation: Assumptions and Princiles

22, TQM as Practioe: Methods and Techniques

23, Main Images of TaM

24, Contingency Factors of TQM

25. TQM reaiizaion

3. Evaluation and Control o Quaity

3.1. Qually evaluation and control n sevice rganziations
32, Qualty evaluation and contol n service organziatons
33 Qualty costs

4. Mandatory certication of products

4.1, Product Safety General Provisions

42, New Approach Directives and Conformance to Directives
4,3, Procedures and Schemes of Evaluation of Conformance
44, CE Certfcation

5. Excelence Models

5.1. Types of Excellence Models

52
5.3, National Quaity Avards

Fruitand Vegetable Sience and
Technology

nd safety,

gies for it and

and
d vegelables,

1. ntroduct

2. getables, heir
3. Methods Cheical,

4. Frut

5
6. Botechnology of futs and vegetables
Jogies and perspeciives of [

8

Water Resources Engineering

. wastewaler

1 Tradtonal and

principles of sustainable development,

technologies, puriication, wastewater and
ige process control.

4. Waste water microbiology,
5

7. Wastewater siudge management.
8

9. Water recoveryfiom industial and domestic wastenter
10. Materilsrecovery rom industil and domestic wastevter
1. Energy recoveryfrom industal and domesiic vastewater




Wind Energetic

g and wind poy 9. To

1

Jibilty The

statons problems.

. to caloulate
ind , to select pow
floats and bus voltages, to design projects of wind staions connecting networks, to solve power
qualty and electromagnetical compatbilty problems.

2. The metering, 9
3. The constnuctions of wind siations. Protecton fom lighting.,
4. Th propertes of mechanical srenght sochastic calcuation
5

6. The wind statons and perks connection netuorks
her and
8. The accumultors af elecicty energy

9. The separate electicly systems in remote loalions

10. The voltage regimes in network with local electcty sources
11, The parametrersof elcricty qualty andis calculation

12. The profitably of wind stations

13, The standards of wind stations and is operating rues

14, The gaidelines of wind energetcs succeeding developments

Corporate Social Responsiblty

- main concepts, social
[

o understand

responsibiity, s evolution,
pattes of

P o introduce

1. General introducton o concep corporate soia responsiblty
2. Theores of social responsbity

functioing,

The course wil

thics. Socal business

and legal acts.

3

4.8

5. Social

6. Model of social
Reporting

neral
management systerms.

5. Anayses, improvement actons and preparatin ofreports
9. Business Sustanabilty and Responsibilly index

Publi Sector and Business Ethics

impacs of a

, public sector d d

in
and contributing t the UN Sustainable Developmen Goals.

1

1,1, Ethical theories.

1,2, Public vl P &

1,3, Ethics and values in cutural contexs.
Eth

factorsfortheir efectven
2,1, Development o moral competence development. Etical decisions.

22, Anicornption programmes.

2.3, Moral reasoning of whistlebowing.

3. Etical problems and stadards forfunctonal reas of management.

3.1, Ethcal o
3.2, Etncal problems and standards in marketing,

4. Stakeholder management models.

5. Environmenta responsiilty of orgarizatios.

6. Measuring corporate socialimpect

8. Pubic interest, q

Managementof Pubic Finance and
Budget

Student
management, wil

1. The Nature of Public Finance and Theorelcal lssues
141 Poi

levels of management.

ey

12 Pt

technologies.

13 Public Ad

1,4. Intergovemmental Financial Relations

2. Budgeting in Public Admiristation System

2,1, Coverage and Compositon ofthe Budget
Budgets ke, Performance,

2,3, Budget Forulation and Fiscal Sustanabilly
2.4 Budget Execution and Fiscal Consoidation
2.5 Budgetary management and s evaluation
3.Distrbuton of Public Goods and Pubic Choice

3.2, Medium-Term Expenditure Framework and Program Budgeting

3.3, Capial Budgeling

4. Tax Burden and s Disroution

4.1, Tex System and Taxing Poiicy

42, Public Debt and s Impact

5. Accountatity, Aucit and Effciency of Public Spending

5.1, Systems of Financial Accourting (Cash and Accruals Accouting)
: rfomance monitoring and evaluation

5.3, Fnanacial Contol and Auit System

Local Fuel Power Engineering

 the principles of thei d

tinlg knowiedge |1

about the resources and characteristics ofocal fuel are provided. Getting knowedge about
duct i local uel

Tocal fuel
1,1. Producton of bogas.

nerg)
the b

1,2, Production and fuel
13

provided. Ave learmed 9
technical and combuston control means

2 cal fuel
2,1, Combuston of gaseous fuel

22, Combustion of sold fuel

23, Partcularity of waste combustion

3. Ecological problems ofocal fuel combustion
3.1, Gaseous pollutans

32. Sold wastes.

Green Chemistry and Renewable

natural

1.Principls of green chemisry and facor calculation

resources.
chemical technologies.

3
n

6
7. Biomass classiication

8. Biomass appication for energy

9. Biomass as source of high value products
10. Biomass treatmen stages

11. Analysis of boproducts

Circular Economy

o master cirular

1 DG

levels, y

evaluate
the circular economy.

model reportng.

2. Circular economy
3. Circlar conomy stategies and business models

the impact of the circuar

4. Circular

analyze,

ax, y

tasks, practcal
experience presented by business representaties.

6 conom
7. The county’ tax system and the circuar economy

8. National, instruments.

9. Cirular economy communication

Citaular Economy and Sustainable
Use of Resources in Constuction

o inform about

nvironmental protecton,

the

pplythe princip d BIM projects,
prod

3 nom
4

-3

gos orsenvices
throughout their fe cycle.

the Republic of Lithuania;

to analyze stuctura, materal, envionmental, legal,
of

6

7
8. Integration of BIM projec;
B

10 BREEAN, L

11. Perspectives on sustainable development and future trends.
12

Assessment of Circular Economy
Impact

, industy, y

y The impactof

Circular Economics and the nterelation of Smart, Sharing, igtal, Blue, Green, Bio-Ecanamy

level, the need itand thods

job creation,

clusters

,industy, o

assessed. tart

1
2
3 Indicators
n

financial and non-fnancial instruments.

6. Aiical Inteligence and the Circuar Econorny.
7. National tax system and circulr economy
8. Nional, instruments
9. Circuar economy communication

Gitculr Economy Business Models

g

Toget wodels, suat

[The module wil

1 conomy

and cicular business performance measurement.

conditons, wil P apply

i p sepl
4. Crulardosign and produc e cyl assessment

6. Tax, financial and non-financial reporting in circular economy

Gitculr Design Project

design. s methads and lools. Develop

mindset, hich

ign skills,

0. ntroductory session
1. UNDERSTAND

W syst
People, Panet, and Proft.

14 [

underpinned by design thinking methodology.

1
123, Isides out

2 DEFINE

2.1.Define the cicular design challnge.
22, Find circar design opportunties
23, Create brand promise

3. MAKE

3.1, Understand the needs of end-users and relted groups.
3.2, Circular rainstorming and concept selection

3.3, Smart materal choices

3.4, Experiment & apid prototyping

4 DEEPER UNDERSTANING

4.1, Senvice&#8200 Flip

4.2, Bomimicry

5 RELEASE

5.1, Product joumey mapping

52, Launch o leam

5.3, Defin your patnership network

5.4, Create your naratve

5.5 Collect feedback and define further development steps




Human Resource Analytcs

to perform

“They acquire

1. The concept of human resource anaiytics

stiving for human and organization sustainabilty

14

Ethics of

Data protection.

13

their
PSS and Microsot Excel Power Pivot tools are used.

Poner B,

2. The metics of human resource and thei management
2,1, Metrics of human resources (workorce)
22 etrics of uman resource management

3
24, Data cllcton, calculations and nerpretaton of metics
3. Iformation systems and analysis statgies

3.1, Microsoft Excel Power Pivol tool

3.2. Power Bl ool

4. Calculation and nterpreation of

4,1. Diversity analytcs
4

43, Employee tumover analytcs
44, Recrultment and selecton analytics

4,5, Employee performance analytics

4. Employee development analyics

5. The challenges of human resource analytics
5.1, Teh ol of CE(

5.2, The ol of e managers

Fisheries Science and Technology

sustainabiity n al technological processes.

qualty and

plants, introduction
as well fishery products, thei

Food addit ¥ fish products

53

B 3
7. Processing technologies o fishery by-producs
7.1, Proteins from marie by-products for food uses
7,2.Lipids from marine by-products for food uses




Study modules for PHD degree programmes

Credits

Purpose

Description

Chapters and topics

Sustanabie Energy

1. Global

poy

technologies, the wor

d wind power
technologies, Iso they wil

4. RES systems
5. Biomass. Bouels
6

technologies' development,

7. Efecive use of energy in bukings
8. Efective use of energy in industy
9. Energy acumulation

Environmental Management.

methods,

, which

environmental perf
environmental

development of
150 14001

[
2. The problem of natural resources management

3. The advaniages of preventive envitonmental managerent
n

environmental impact and

1S0 14001 and EMAS

5
7. Certication of Environmental management systers

8. Environmental management audit

9. Environmental perfornance assessment and reporting
10. ntegrated management systems

Environmental Socology

[The student s abl

tobe able

logical movements, the paradigm of

T Key ]
2. Social Constructon of Environmental lssues and Problems

4. Risk Constuction

6. Envionmental Behaviour and Explanatory Models

‘Advanced Inorganic Chemistry and
chnology

chemistry and technology ofinorganic mateias.

conversion, Ay to

mplex ertiizer producton,

systems and ol

4 p ol

P
equired for

6. The latest rends n the development of the frtizer industy.
7

B

Chemicals Risk Management

ige s ac . on fisk caused o various.

1. Hazardous properies of chermical substances

human health, and about

 isk 0 consumers

products. , which are of

3. Problematic chemical substances
4

Diftrent isk
) tech

4.2, Manageria and technological measures; sk communication
4.3, Substtuion of hazardous chemical substances.

Fundamentals of Sustainable Design

applcation

sustainable architecture.

Key principles i

of
design and panning,

Aspects of

Inuction

landscape

7
5. Types of sustainable projects oflandscape archiecture

9. Visual expression of sustainable architecture and is ends
10 d methods of

1

Sustainable Energy and Environment

1

nuclear and power. 4

nuclear, power echnologies. nd

i g g of
environmental polutc

11 y. gy ¢
12

environmental pollton reduction measures i energetics

2 9y

2.1, Nuclear energy and environmentalimpact

22, Accidents in nuciear power plants

23, Principls of safe operation of nucear nstalations

3. Inluence of power energetics on environment

3.1, Environmental problems in the electical power engineering

3 3
3,3, Impactof solar and wind power plants on the environment

4. Reducton of environmental polluton in the thrmel energetics
4,1, Polltants generaton n the fuel combuston proceses

42, Dispersion of polltants in the atmosphere:

43, Primary abatement methods.

44, Flue gas cleaning technology

problems

Sustinable Development of Ciies

Provide.

lyze th

1
E tal, s of

development,

to
. their odemn

| environmenl,

conception

3
4. Materials' and energ region, possible ways o cycle tem

sustainableffe syle

6. Sustainabiy o ransport system
7

5. The Circular City: Towards a Sustainable Urban Ecosystem

‘Sustainable Industal Development

sustainable industrial development

tis strategy for

Relaton of

is developed o

EUandl

1
2
3
4
5

pract
6. Main tools of sustainable industial development
7. Sustainable development research

B ndust

Management of Sustainabiity
Accounting

1

2

 developed.
e and the critcal

3. Materals, Resources, Energy and their mpact on the Competiiveness
4. Circlar Economy Core Principles and Concepts

5
6. Sustainable Business Models

Color Chemistry

To provide

classifcaton, corelations between the chemical stuctures of dyes and thir olor brightness and

methods for P
corelatons

1. Colorants
11

their color brghtness and resistance. Topics covered
Imetine, ary hi

1,2. Chemical classificaton of dyes
13

ayes, daitonaly

2,1, Evolution o colour theory
22

23
2,4. The main postulates of colour theory

3. Specifc properties of colors

3.4, Blectrouminescence
4. Methods of preparaton of dyes
4,1, Polymethne dyes

4.2.Niro and nioso dyes

43, Aryimethne dyes

4.4, Aylamine dyes

4,5, Azomethine and az0 dyes
4.6, Carbony

4,7, Macroheterocycic dyes

5. Ecology

Product Ecodesign

i Design for ¥

1

implementation

decrease in

Development of

anoryy, 10 growth, Studsnls develop abi that

ducton, distrbut

2
3
4
5
6

Inovations and Global Knowledge
Economy

1. Global R&D and innovation management methodology
upgra

3. Global
4

development.

5
6. Global
7

8. Inovation systems and ecosystems: complex approach

Theory and Applications of Catalyic
Processes.

catalytic processes.

in order

T Trond:

P  energy,
technol

2 nerg)

assess catalytic processes from a techno-economic point ofview.

4. Materils and methods used fo the production of catalysts.
5. Theoretical

6. Trends inthe development of catalytic reactrs

technologi




Cultural Ecology

o gain knowledge on the aims, rends, problems, and systems of . onthe
human interacton with the environment and other humans.

historical, social,

the ssues and

, the essence of

4. Contemporary avant-garde culture n the contextof Cultura Ecology. Ecologial at

Research Ethics

the modu

n this module,

1 nd their Key concepis.

ool
perspectiveof etical thories and sustainable development.

their application inovation

3
4. Typicalforms of research misconduct, Factrs and cosequences, Conflcts o inerest
5.lssues of autorship.

6. tellectal property
7. Rise of ctizen science and efhicalissues related 1o it

Energy Efiiency of Buidings

ign the energy

Obtaned o

1. Concept o

systems, o know principles of renewable energy usage i buidings

2. The concept of pr
3

Evaluation of termal

4 al
5. mpa buiding
6 talla tight

7

faclors

8
9. Protection of t
10

1t Jat a5y

12
13. Determination of cost-optimal energy performance of the building

1
15. Provisons ofbuiding eneroy performance certfication

Sustainabilty Assessment of Buidings
and Constructon

Nowadays, buid

consiruction,
wellestabished techniques and methods.

the use of citeria

1
2. Methods and p .
foolprint: the concept,case studies and vorked examples

“The students|

il

buidings

including

Environmental product declaration
Life cycl assessmentin difeent builing projectstages.

Advanced Water Treatment
rechnologies

technologies. To understand
esign

viththe aim

relabilty and

economy. Also,

methods,

Technologies of Utization of Plastics

the

g
technologies and devices of plastics uiization.

plstcs

1
2.
3. Comp:
4. Physical

5. Chemical utizaton of plastics
6. Themal uiization of plastics

7. Compostng of biodegradable lastics

5. Applcaton ofthe products ofplastics ulization

‘Adnesion of Polymers

adhesion bond formation i order

0. POLYMER CHEMISTRY (shortcourse)

Practical aspects of polymer achesion are justfed

1,1, Advantages and disacvantages of adhesion bonding
1.2, Uses of adhesive bonding in moden industry

2. INTERFACIAL CONTACT

2.1, Surace tension

22 Kinetcs of eting

23, Moden methods of surtace analysis

3. RELATIONSHIP OF SURFACE SCIENCE AND ADHESION SCIENCE
3.1, Mechanical nterocking

3.2, Difusion theory of adnesion

33, Blectrostatic theory of adhesion

3.4. Adsorption theory of adhesion

35, Covalent bonding a nterface.

3.6, Weak boundary layers

4. SURFACE PREPARATION OF ADHERENDS

4,1, Lowenergy surface pretreatment methods

4.2, High-energy surface pretreatment methods

43, Primers

5 HARDENING OF THE ADHESIVE SYSTEMS

5.1, Types of adhesives

5.2, Hardering by solvent or dispersing medium removing
5.3, Hardering by cooling

5.4. Hardering by cherical reacion

6. MECHANICAL BEHAVIOUR OF ADHESIVE JONTS

6.1. Types of adhesive oints

6.2, Stresses in adhesive joints

6.3 Fraciure mechanics of adhesive oints

6.4, Non-destnuctive adhesion onts testing

Modern Environmental Potection
Technologies

Waste water

energy saving. Giobal environmental protecton probles.

Naturalresources and

1
2. Primary wastewater reatment

3. Secondary wastewate reatment

4. Qualtative characterstcs of air poluants
5. Treatment methods of sold partces

6. Treatment methods of gaseaus politants
7. Qualtative composiion of waste

5. Waste collcton and mechanical treatment
9. Chemical and biologcalwaste teatment
10, Themal waste treatment

1. Moder waste landilling

12. Mining o anthroposphere

Contemporary Architectural Theory

1o

archtectur; o analyse,

taton, visual deny.

lysis; o interpret the

toassessthe

ply
Giversit in the context of rban environment,

power
Archtecture as manifesto:fom lopia to urban actvism.

Contemporary interpretations of cultural hertage

‘Contemporary Management Theories

Doctoral students will Jassical

. concepts and

1

their doctoralresearch,

management.

from the perspective of knowledge society vl be emphasised

their evaluation

1
1.2 Itroduction o the research design and case study method

2 porary
2,1, Main menagement theores and their evolution

2,3 Resource-based view; Cicism and on-going debtes
24. Cogniion and atenton-based views

3. Strategic management research

3.1, Corporate stategy research

32, Competitv strategy research

3.3, Strategy process research

4. Digtalzaton and management

4,1, Ecosystems and global value chains

42, Platforms and digita ecosystems;

4,3, Big data, disruptiv technologes, competing i digital age
5. Dynamic capabilies

5.1, Dynamic capabilies and innovations

5.2, Dynamic capabiltes and business models

5.3. Dynaic capabiltes atindividul evel




Thermodynamics

Leaming on

model them

1
4,1 Energy (forms), work (forms), heat (modes). Analyticl expressions
12 investga

nof

of new equiibrium

13, Entopy, characterstis. llaw of
2

h received e 1 use for ecology environments creation.

i Thermal, energetcs and
2,1, deal gas, half deal gas, mixtures form them, processes
i t

22, Real gas, i gas, luid,
23 Wet gas:characterstis, condiions, processes
24. Soluions and Therm

3. An experimental basics of thermodynanic.
1

32, Methads for energy and calorifc characterstcs estimation
work bodi

4. 0

41
42, The eficency o enery transformation energetic and eksergic
5. Combustion processes thermodynamic

5.1. The balances of the fuel combuston materiels

5.2, Themachemisty and reguiartes

53 iy
6. Equilibrium of phases and chemical complexes of termodynamic systems

6.1
6.2. Transformations of solution phases.
63

7. Stationary and ransien flow pocesses
7.1, Elasic i flooding egularies

7,2, Ges and steam choke.

7.3, Processes o fow mistures

74
8. Analysis and synthesisof themodynarmic cyces
8,1, Cycles with gas work body

83, Eneg

8,2. Cycles of thermal power plans, taking to accountsteam-gas, MHDG and fuel cells cycles
liquefcal

s Jgorit

9.1 )

9.2. Cycle machine mode optimisaton and new cycles synthesis
10. Basics of neversible processes of tremodynaric

10,1, Non compensate work, entropy growing, entropy fi
102, Laws of Onzageri

103, Themnalgiffusion phenomenon




Study modaules for Professional studies

Credits

Purpose

Description

‘Generaland Special Pedagogy

eneraland ncusive ecucation

pedagogy. e to cefne,
relevant

methods and methods, sef-evaluae theirpedagogical actiles

1.4, The school -  learing organization
1,5, Ethics of th educator

16,
1.7. Delinquent pedagogy at school. Sohing behavior probems
1,8. Schook-Fariy Relaionships for Chid Wefare

2. The challnges of special pedagogy

2,1. The concept of specil educationalneeds and nclusive education
22

23, Groups

27. student, parens, eache

‘Course teaching Methodics 1

To masier the knowiedge of

Knowledge of ity to plan,

Standards, eaching cortent, sructure, tasks

methodology. er actity,

their applcaion
4. Integraton of subjec knowledge and sifs

5. The conoep of pedagagcal research nteaching subject

6. Assessment and sef-assessment system i subject lessons

Course teaching Methodics 2.

n

e
research,

s able to apply

educaton nthe subjec essons.

ecucation inthe subjec essors.

1
2
3 inalesson
4. Methos of teaching social subject

5. Language teaching/ learning methods.
6. Foregn language learing irecions and strtegie.
7. Repertore of Foreign Language Teacher Methods

5. Sef-assessment of pedagopical actles i teaching the subect

Practice of Curicuum Planning and
s Realzation

curiul;

programmes'stucture;
parts,

Principes of curiculum development, essence of curricuu.
pars.

curiculum,

modem requirements and the change of education paradgs.

ierent type programmes.

1
2

3. Students' sk

4. Diferentiation, ersonalsation and personaized teaching and leaming.
5. Evalation of curiula,

6




