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of Education of KNUCA in order to comply with the standards of higher education of specialities 

approved by the Ministry of Education and Culture of Ukraine and compliance with the internal 

documents of the university. 

Characteristics of the Graduation Exam 

The characteristics of the graduation exam are shown in the attachment (Table “Characteristics of the 
Graduation Exam”). 
The following information is specified: 

- workload, in terms of ECTS credits;

- requirements to be fulfilled by the final work;

- criteria for the attribution of the diploma grade.

Admission, Recognition, Progression and Attestation 

Admission  

Students who have a bachelor's degree or master's degree and have passed the entrance exams can be 

enrolled in the Master's degree in Building and architectural information modelling, BIM and process 

management. 

Recognition  

Certificate of accreditation of the EP, issued by the National Agency for Higher Education Quality 

Assurance No. 1193597 dated 9.10.2017. 

The certificate of accreditation is valid until 01.07.2026. 

Progression 

Students’ progression in their studies is regulated by the following criteria: 
Frequency of the didactic activities. 

Assessment of the quality of student training includes current, semester, and final control (certification 

of higher education applicants). 

Current control is carried out during the semester during lecture, practical, laboratory, and seminar 

classes and is evaluated by the sum of points scored. Semester, final control is carried out in the form 

of an exam or credit in the terms provided by the schedule of the educational process. Certification of 

higher education applicants is carried out in the form of public defence of qualification work. 

Admission to the next year 

To be transferred to the 2nd year students must pass all exams and tests. 

Admission to the graduation exam 

To be admitted to the graduation exam students have to accumulate all the ECTS credits established in 

the curriculum, except the credits attributed to the graduation exam. 

Students who cannot attend the didactic activities for a long period for causes of majeure force. 

Attestation 

Attestation is carried out in the form of a public defense of the qualification work. After the completion 

of the studies, the Master provides the graduates with the ‘Diploma Supplement’, which explains the 
qualification gained, including the achieved learning outcomes and the context, level, content and status 

of the pursued and completed studies.  

Teaching staff 
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ІІ/1° Fundamentals of structural calculation and design 

using LIRA-SAPR software 

6 Dmytro 

Levkivsky 

Associate 

Prof. 

Modern models of loads and effects on building 

structures and their use in CAE systems 

6 Ivan 

Solodej 

Professor 

ІІ/1° Designing energy-efficient hot water supply 

systems 

3 Natalia 

Chepurna 

Associate 

Prof. 

Planning energy-efficient hot water supply systems 3 Natalia 

Chepurna 

Associate 

Prof. 

ІІ/1° Innovative technologies of engineering calculations 3 Ivan 

Solodej 

Professor 

Optimal design and dynamic calculations of 

structures with regard to thermal and power loads 

3 Oleksandr 

Koshevoj 

Associate 

Prof. 

II/1° The psychology of team building 3 Kostjantyn 

Pochka 

Professor 

Estimating case 3 Oleksandr 

Pogosov 

Associate 

Prof. 

II/2° Research training 6 

II/2° Execution and defense of Diploma Thesis 24 

Total ECTS credits 120 

Facilities 

Laboratories Laboratories and material and technical equipment comply with license conditions 

Libraries 
Link to the library website: https://library.knuba.edu.ua/ 

Bibliographical 

material of 

interest for the 

didactic 

activities of the 

Master 

1. State Building Code DBN В.1.2-2:2006. Loads and influences. Design

standards

2. State Building Code DBN В.1.2-14:2018 General principles of ensuring the

reliability and structural safety of buildings, structures, building structures and

foundations.

3. State Standard of Ukraine DSTU В.1.2-3:2006. System for ensuring the

reliability and safety of construction objects. Deflections and movements. Design

requirements.

4. State Building Code DBN В.2.6-198:2014. Steel structures. Design

standards.

5. State Building Code DBN В 2.6-98:2009. Constructions of buildings and

structures. Concrete and reinforced concrete structures. Basic provisions of design.

6. State Standard of Ukraine DSTU В 2.6-156:2010. Concrete and reinforced

concrete structures made of heavy concrete. Design rules.

7. State Standard of Ukraine DSTU А.2.4-7-2009. Rules for execution of

architectural and construction working drawings.

8. 8. ISO 21500:2012 - Guidance on project management Project Management

Institute: https://www.pmi.org/pmbok-guide-standards

9. 9. World Green Building Council (WGBC): http://www.worldgbc.org/what-

green-building BRE Academy: https://www.bre.ac

10. Building Research Establishment Environmental Assessment Method

(BREEAM): https://www.breeam.com

https://library.knuba.edu.ua/
https://www.breeam.com/
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learning 
outcomes 

1.use terminology, main normative documents (normative and legislative base of
Building Information Modeling (BIM) in architecture);
2.understand prerequisites for the formation and development, modern trends of the
architecture of information modeling technology buildings
3.understand the principles, methods and techniques of architectural design by the
stages of development of project documentation in Ukraine;
4.create a teamwork program in accordance with the principles of BIM;
5.determine the degree of information content of the model according to BIM in
accordance with the LOD classification;
6.integrated BIM variant design for residential buildings and public buildings during
reconstruction
7.apply the principles of Building Information Modeling for reconstruction projects in
Ukraine

Contents 

Main normative and legislative documents on Building Information Modeling in 
Europe and Ukraine 
Evolution of building architecture, modern trends in architecture based on BIM 
Architectural typology of buildings and design stages on BIM 
Classification of projects by BIM structure 
Features of designing architectural objects according to BIM Execution Plan 
Experience and examples of BIM project and implementation in Ukraine 

Teaching and 
learning 
methods 

50 hours classroom and online learning 
Lectures: classroom lectures, webinars, presentations  
Reading: printed and electronic materials, re-reading of lecture material  
Audiovisual: video viewing, web conferencing, digital teaching methods 
Demonstration: presentations, excursions, exhibitions  
Discussion: teamwork, debate, brainstorming, role-playing games, hackathons 
Teach others: informative messages on social networks; writing abstracts, essays, 
popular and scientific articles; ability to convincingly convey the idea to audience 

Teaching 
techniques 

Lectures 10 hours 
Practical classes 40 hours 
Learning in the classroom: direct interaction, effective communication, creation of 
intellectual community for knowledge developing;  
Online learning: information opportunities 
Practical classes: practical classes, case method, practice at enterprises, professional 
excursions 

Methods of 
monitoring 

Tests control, oral control, control on practical lessons 

Assessment 
criteria 

In the final control students will be required to give answers on the basic term, 
normative documents and requirements for the BIM, describe schemes on BEP 
Students should be able to recognize classification types of LOD, main design 
principles with RIP, EIR and BEP in BIM 

Assessment 
metrics Final grade 

Criteria of 
attribution of 
the final grade 

The final grade is calculated as the sum of the grades of the content module and the 
test grade. 
The grade of the content module consists of: - graphic work - maximum 50 points; 
- performance of practical tasks by the student - maximum 20 points; - control with
tests - maximum 30 points.



https://eubim.eu/wp-content/uploads/2020/12/2017_EU-BIM-Handbook_ua.pdf
https://eubim.eu/wp-content/uploads/2020/12/2017_EU-BIM-Handbook_ua.pdf


https://eubim.eu/wp-content/uploads/2020/12/2017_EU-BIM-Handbook_ua.pdf
https://eubim.eu/wp-content/uploads/2020/12/2017_EU-BIM-Handbook_ua.pdf
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KNUCA 
Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 
Characteristics of the Course Units 

Name Digital models of reinforced concrete, steel structures and wood using BIM 
technologies 

ECTS credits 5 
Year/ Semester I /1° 

Specific 
learning 
outcomes 

On successful completion of this module students should be able to: 
1.evaluate the collected data sets necessary for the preparation of the engineering
project.
2.apply special knowledge to solve complex tasks of professional activity.
3.apply modern BIM technologies and special software for designing of reinforced
concrete and steel structures
4.independently work with regulatory and reference documents on design
5.analyse the load and effects on the load-bearing structures of buildings and
structures
6.calculate and construct reinforced concrete and steel structures of industrial and civil
buildings and structures, their nodes and connections, in accordance with the current
state construction norms and standards, using specialized software and BIM
technologies
7.create digital models of reinforced concrete and steel structures of industrial and
civil buildings and structures using BIM technologies
8.carry out technical examination of projects of construction objects, monitor the
compliance of design and technical documentation with design tasks, technical
conditions and other valid regulatory and legal documents in the field of architecture
and construction.
9.use information modeling to rationalize construction and civil engineering problems
at all stages of the life cycle.
10.present the results of one's own work and argue one's position on professional
issues to specialists and non-specialists, communicating freely in the state and foreign
languages.

Contents 

Creation of digital models of buildings and structures using BIM technologies. 
Features of BIM application in the design of reinforced concrete and steel structures 
of industrial and civil buildings and structures. Main provisions of the design of 
reinforced concrete and steel structures. Informational methods of calculation and 
selection of reinforced concrete and steel structures. Design and issuance of design 
documentation of steel structures based on information modelling of buildings. 

Teaching and 
learning 
methods 

50 hours in contact 

Teaching 
techniques 

Lectures 20 hours 
Practical classes 30 hours 
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Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 

criteria 

At the exam, students will have to solve test questions related to the design and 

creation of digital models of reinforced concrete and steel structures of buildings and 

structures using BIM technologies. Students must be able to navigate the regulatory 

framework and demonstrate knowledge of design methodology. 

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution of 

the final grade 

The final grade is calculated as the arithmetic average between the grades of the 

content module and the examination grade. 

The grade of the content module consists of: 

- student attendance at lectures - maximum 20 points;

- student attendance at practical classes - maximum 10 points;

- control work - maximum 70 points.

Student attendance at lectures and practical classes - 2 points per lecture and 1 points

per practical class, if the student was not present - 0 points.

The maximum exam grade is 100 points. The exam consists of three theoretical

questions and one practical test:

- theoretical question - maximum 20 points;

- practical test - maximum 40 points.

Preparatory 

course units 
there is no 

Educational 

material of 

reference 

1.State Building Code DBN В.1.2-2:2006. Loads and influences. Design standards

2.State Building Code DBN В.1.2-14:2018 General principles of ensuring the

reliability and structural safety of buildings, structures, building structures and

foundations.

3.State Standard of Ukraine DSTU В.1.2-3:2006. System for ensuring the reliability

and safety of construction objects. Deflections and movements. Design requirements.

4.State Building Code DBN В.2.6-198:2014. Steel structures. Design standards.

5.State Building Code DBN В 2.6-98:2009. Constructions of buildings and structures.

Concrete and reinforced concrete structures. Basic provisions of design.

7.State Standard of Ukraine DSTU В 2.6-156:2010. Concrete and reinforced concrete

structures made of heavy concrete. Design rules.

8.State Standard of Ukraine DSTU А.2.4-7-2009. Rules for execution of architectural

and construction working drawings.
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KNUCA 
Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 
Characteristics of the Course Units 

Name Higher school pedagogy 
ECTS credits 3 
Year/Semester 2/1 

Specific 
learning 
outcomes 

-Able to formulate scientific problems, plan and carry out analytical, modelling and
experimental studies, evaluate obtained data and research results and formulate
conclusions.
-Demonstrate communication skills when working with colleagues to jointly solve tasks
and achieve effective interaction.
-Demonstrate a holistic understanding of theoretical material and practical skills in
combination with leadership qualities, which allow students to be mentors to others,
develop and teach specialized educational disciplines in institutions of higher education.

Contents 

General characteristics of educational law. Education system in Ukraine. The system of 
higher education in Ukraine. 
Legal status of a higher educational institution. 
Legal status of participants in the educational process. 
Rights and responsibilities of pedagogical and scientific-pedagogical employees of 
higher education institutions of Ukraine. 
Forms and methods of work in Institution of higher education.. 
Academic integrity. The teacher's code of honor. Plagiarism and its types. 
Accreditation of educational programs. Peculiarities of drawing up work programs of 
educational components. Competencies and program outcomes. 
Principles of legal regulation of legal relations related to pedagogical ones. 
National Agency for Quality Assurance of Higher Education. 
The process of creating a single European educational space. Bologna, Lisbon and other 
declarations. 
The best world examples of higher education. 
Peculiarities of the activity of scientific and pedagogical workers of higher education 
institutions of Ukraine in the conditions of integration into Europe. 

Teaching and 
learning 
methods 

30 hours in contact 

Teaching 
techniques 

Lectures 24 hours 
Practical classes in contact 6 hours 

Methods of 
monitoring 

Express control 
Modular control 
Final control - test 

Assessment 
criteria 

At the test, students will have to answer questions on the material of lectures and 
practicals. Students must be able to navigate the regulatory framework and demonstrate 
knowledge of teaching methods. 

Assessment 
metrics Final grade and exam grade 
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Criteria of 
attribution of 
the final grade 

The final grade is calculated as the arithmetic mean between the grades of the content 
module and the exam grade. 
The assessment of the content module consists of: 
- attendance of lectures by a student - a maximum of 24 points;
- attendance of practical classes by the student - a maximum of 6 points;
- control work - a maximum of 70 points.
Student attendance at lectures and practical classes - 2 points for a lecture and practical
class, if the student was not present - 0 points.
The maximum exam score is 100 points. The assessment consists of two theoretical
questions and one practical test:
- theoretical question - maximum 20 points;
- practical control work - a maximum of 30 points.

Preparatory 
course units basics of academic writing, jurisprudence, pedagogy 

Educational 
material of 
reference 

1."High school pedagogy. Methodical instructions for the implementation of practical 
tasks in the discipline for master's students (educational and scientific level) specialty 
192 "Construction and civil engineering" full-time study. KNUBA, 2021. 
2.Pedagogy of the higher school: basic outline of lectures / L. A. Martynets. Vinnytsia:
DonNU named after Vasyl Stus, 2019. 40p.
3.Law of Ukraine "On Higher Education" dated July 1, 2014, No. 1556-VII (as
amended). URL: https://zakon.rada.gov.ua/laws/show/1556-18
4.Law of Ukraine "On scientific and scientific and technical activities" dated November
26, 2015. No. 848-VIII (with changes and additions). URL:
https://zakon.rada.gov.ua/go/848-19
5.Law of Ukraine "On Copyright and Related Rights" dated 12.23.93 No. 3792-XII
(with amendments and additions). URL: https://zakon.rada.gov.ua/go/3792-12

KNUCA 
Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 
Characteristics of the Course Units 

Name Innovative heating and cooling systems 
ECTS credits 3 
Year/Semester I/1° 

Specific 
learning 
outcomes 

On successful completion of this module students should be able to: 
1.analyze and evaluate the obtained initial data for the design of engineering systems
of heat supply and cooling;
2. apply professional knowledge to solve professional problems;
3.demonstrate understanding and ability to use modern technologies (BIM
technologies, specialized professional software, energy-saving and environmentally
friendly);
4.understand the principles and mechanisms of modern heating and cooling
technologies, including sustainable energy systems;
5.design and evaluate innovative HVAC (heating, ventilation and air conditioning)
systems to improve the energy efficiency of residential and commercial buildings;
6.develop skills in analyzing the environmental impact of various heating and cooling
solutions;
7.participants will be prepared to use renewable energy sources in heating and cooling
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systems; 

8.the ability to troubleshoot, maintain and optimize the operation of innovative heating 

and cooling systems in real-world conditions. 

Contents 

Traditional and innovative heating and cooling technologies; Fundamentals of 

thermodynamics and heat transfer; Energy efficient heating technologies; Cooling 

technologies and innovations; Integration of renewable energy into heating, ventilation 

and air conditioning systems; Thermal energy storage technologies; Environmental 

impact and climate considerations; Case studies and real-world applications; Analysis 

of innovative heating and cooling projects. 

Teaching and 

learning 

methods 

30 hours in contact and online 

(classroom lectures, webinars, speeches by leading experts, excursions, exhibitions) 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 

criteria 
In the final control students will be required to solve test questions. 

Assessment 

metrics 
Final grade. 

Criteria of 

attribution of 

the final grade 

- calculation and graphic work - maximum 30 points;

- essay writing by the student - maximum 10 points;

- control with tests - maximum 60 points.

Preparatory 

course units 
there isn’t 

Educational 

material of 

reference 

1. Handbook on Planning of District Heating Networks. ISBN 3-908705-39-8. Version

1.0 from 21.08.2020

2. Murshed, S. M. (Ed.). (2020). Advanced cooling technologies and applications.

ISBN: 978-1-78984-838-0.

3. Henze, G. P. (Ed.). (2015). Advanced building energy systems. ISBN: 978-953-51-

1745-6.

4. Cui, X., Yang, X., Sun, Y., Meng, X., & Jin, L. (2020). Energy efficient indirect

evaporative air cooling. In Advanced Cooling Technologies and Applications (pp. 19-

32).

5. Wirtz, R. A. (Ed.). (2016). Cooling techniques and heat management for electronic

systems. ISBN: 978-953-51-4856-6.

6. Baniassadi, A. (2019). Solar cooling technologies. ISBN: 978-1-78923-842-6.

7. ДБН В.2.5-39_2008. Теплові Мережі.
8. ДБН В.2.5-67-2013. Опалення, вентиляція та кондиціонування.

KNUCA 

Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 

Characteristics of the Course Units 

Name Innovative technologies of engineering calculations 

ECTS credits 6 

Year/ Semester II /1° 

Specific 

learning 
On successful completion of this module students should be able to: 
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outcomes 1 -  evaluate the collected data sets necessary for the preparation of the engineering 
project. 
2 -  apply special knowledge to solve complex tasks of professional activity. 
3 -  use special software to perform engineering calculations 
4 -  independently work with regulatory and reference documents on design 
5 -  take into account the load and effects on the load-bearing structures of buildings 
and structures 
6 -  use specialized application software for calculating structures of industrial and 
civil buildings and structures in accordance with the current construction norms and 
standards 

Contents 
Numerical methods of performing engineering calculations. Physical and 
mathematical model of object. Features of using software for performing engineering 
calculations. 

Teaching and 
learning 
methods 

 30 hours in contact 

Teaching 
techniques 

Lectures 10 hours 
Practical classes 20 hours 

Methods of 
monitoring 

Oral control, written control, practical control, as well as methods of self-control and 
self-assessment 

Assessment 
criteria 

In the final test, students must demonstrate the ability to use special software to 
perform engineering calculations of structures of industrial and civil buildings and 
structures in accordance with the current construction norms and standards 

Assessment 
metrics Final module grade 

Criteria of 
attribution of 
the final grade 

The final module grade is 100 points (maximum): 
- student attendance at lectures - 1 point per lecture (10 points maximum);
- student attendance at practical classes - 1 point per practical class (20 points
maximum);
- student was not present - 0 points;
- final test - 70 points (maximum).
The final test consists of one practical task and two theoretical questions.
The grade goes from 0 (minimum) up to 30 points (maximum) for solving a practical
task:
- the task is completed in full with correctly performed calculations, but poorly
executed, or with minor errors, or the time for solving the task is overdue - 26-30
points;
- the task is not completed in full with correctly performed calculations - - 21-25
points
- the task is not completed in full with some uncorrectly performed calculations - 11-
20 points;
- significant errors - 0-10 points.
The grade goes from 0 (minimum) up to 20 points (maximum) for a theoretical
question:
- full answer with minor errors or poor presentation - 13-20 points;
- incomplete correct answer - 8-12 points;
- significant errors - 0-7 points.







33 

KNUCA 
Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 
Characteristics of the Course Units 

Name Methodology of scientific research 
ECTS credits 3 
Year/Semester I /2° 

Specific 
learning 
outcomes 

On successful completion of this module students should be able to: 
1 - understand the main principles of the development of science; 
2 - recognize the role and importance of scientific research in the development of 
society; 
3 - possess the terminological and conceptual framework of the discipline; 
4 - select appropriate methods and techniques for conducting research; 
5 - organize the step-by-step implementation of scientific research; 
6 - find, systematize, analyze, summarize, and evaluate information; 
7 - critically analyze the results of research activities; 
8 - scientifically justify the results obtained during experiments; 
9 - effectively present and disseminate the results of scientific research; 
10 - be aware of the responsibility for the effectiveness and reliability of scientific 
research; 
engage in innovative activities; 

11 - develop strategic thinking for planning long-term research agendas and career 
paths in academia or industry; 
12 - learn to navigate and leverage academic publishing processes, including peer 
review and open access options. 

Contents 

Concepts and definitions of science and scientific research. History and evolution of 
the scientific method. Key principles and stages of scientific research. Types of 
scientific research. Definition and formulation of the research problem. Setting 
research objectives and tasks. Development of hypotheses. Literature Review and 
Analysis. Research Methods and Methodologies. Research Planning and Design. Pilot 
study and its role. Data Analysis and Interpretation. Writing Scientific Papers and 
Publications. The peer-review process and publication of research findings. 
Presentation and Dissemination of Research Results. Implementation of scientific 
results into practice. 

Teaching and 
learning 
methods 

30 hours in contact and online 

Teaching 
techniques 

Lectures 24 hours 
Practical classes in contact 6 hours 

Methods of 
monitoring 

Oral control, written control, practical control, as well as methods of self-control and 
self-assessment 

Assessment 
criteria 

Theoretical Knowledge: Assessment of Basic Knowledge: Testing understanding of 
key concepts, theories, and principles of scientific research. Tests: Questions may 
cover topics related to the history of science, types of research, research stages, 
methods, and ethics in science. 
Practical Skills: Literature Review: Evaluation of the student's ability to conduct a 
literature review, systematize information, identify gaps in research, and formulate 
scientific hypotheses.  Development of Research Plan: Students should create a 



https://www.google.com.ua/search?hl=uk&tbo=p&tbm=bks&q=inauthor:%22K.+Prathapan%22&source=gbs_metadata_r&cad=1
javascript:;
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Contents 

International legislation about climate change; Climate laws of Ukraine; Carbon 
emissions; Decarbonization of the construction industry; Climatic information; 
Sustainability criteria of green construction; Urbanization and adaptation of cities to 
climate change; Monitoring of harmful emissions; Calculation of carbon emissions; 
Prospects for reducing the carbon footprint 

Teaching and 
learning 
methods 

30 hours classroom and online learning 
Lectures: classroom lectures, webinars, presentations of outstanding experts 
Reading: printed and electronic materials, re-reading of lecture material during for 
testing 
Audiovisual: video viewing, listening podcasts, web conferencing, digital teaching 
methods 
Demonstration: presentations, performances, physical models, excursions, 
exhibitions  
Discussion: teamwork, debate, brainstorming, role-playing games, hackathons 
Teach others: informative messages on social networks; writing abstracts, essays, 
popular and scientific articles; ability to convincingly convey the idea to classmates, 
friends, relatives, colleagues 

Teaching 
techniques 

Lectures 20 hours 
Practical classes 10 hours 
Learning in the classroom: direct interaction, effective communication, creation of 
intellectual community for knowledge developing;  
Online learning: convenience, unlimited information opportunities, save environment 
Practical classes: practical and laboratory classes, case method, practice at enterprises, 
independent projects 

Methods of 
monitoring 

Tests control, oral control, practical control, methods of self-control and self-
assessment 
After each lecture need to complete an on-line test. Tests can be complete at any 
convenient time, but it is recommended to finish it before the start of the next lecture, 
as it helps to consolidate the course material. 

Assessment 
criteria 

In the exam students will be required to solve test questions relating to mitigation the 
carbon footprint as a mechanism of adaptation to climate change. Students should be 
able to navigate the regulatory framework and demonstrate knowledge of the quality 
control methodology. 

Assessment 
metrics Final grade and exam grade 

Criteria of 
attribution of 
the final grade 

The final grade is calculated as the arithmetic average between the grades of the 
content module and the examination grade. 
The grade of the content module consists of: 
- student attendance at lectures - maximum 20 points;
- student attendance at practical classes - maximum 10 points;
- control with tests - maximum 70 points.
The maximum exam grade is 100 points. The exam consists of three theoretical
questions and one practical test:
- theoretical question - maximum 20 points;
- practical test - maximum 40 points.

Preparatory 
course units Climate change; Green building 

Educational ISO 14090:2019 - Adaptation to climate change 
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material of 

reference 

Guide to Climate Change Adaptation in Cities – The International Bank for 

Reconstruction and Development, 2011 – 100 p. 

World Green Building Council (WGBC): http://www.worldgbc.org/what-green-

building 

KNUCA 

Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 

Characteristics of the Course Units 

Name 
Modern models of loads and effects on building structures and their use in 

CAE systems 

ECTS credits 6 

Year/ Semester I /1° 

Specific 

learning 

outcomes 

On successful completion of this module students should be able to: 

1 - evaluate the collected data sets necessary for the preparation of the 

engineering project. 

2 - apply special knowledge to solve complex tasks of professional activity. 

3 - use special software for engineering calculations 

4 - independently work with regulatory and reference documents on design 

5 - analyze loads and effects, as well as their combination on load-bearing 

structures, occurring at all stages of the life cycle of buildings and structures and 

to carry out their simulation. 

6 - analyze and model loads and effects of special 

7 - carry out technical examination of designs of construction objects, control 

the compliance of design and technical documentation with design tasks and the 

current regulatory and legal documents in the field of architecture and 

construction. 

Contents 

Place of loads and effects in structural calculations. Load and effect as a form of 

interaction with the external environment. Loads and effects as a random 

phenomenon. Classification of loads and effects. Joint action of various loads and 

effects. Loads and effects in regulatory documents. Loads and effects that differ 

from traditional ones and that have a special origin. Modeling loads and effects on 

building structures in CAE systems. 

Teaching and 

learning 

methods 

 50 hours in contact 

Teaching 

techniques 

Lectures 10 hours 

Practical classes 30 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control 

and self-assessment 

Assessment 

criteria 

In the final test, students must demonstrate knowledge of modern models of loads 

and effects, as well as their combinations, including those that differ from the 

traditional ones and that have a special origin. Students should be able to model 

loads and effects on building structures in CAE systems. 

Assessment 

metrics 
Final module grade 
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flooding and flooding" 
5. DBN V.1.1-46:2017 "Engineering protection of territories, buildings and
structures against landslides and collapses."

KNUCA 
Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 
Characteristics of the Course Units 

Name Optimal design and dynamic calculations of structures with regard to thermal 
and power loads 

ECTS credits 3 
Year/semester I/1° 

Specific 
learning 
outcomes 

Be able to carry out architectural and urban planning design by means of modern 
computer modeling. 
Apply theories and methods of physical, mathematical, natural, technical and human 
sciences to solve complex specialized problems of architecture and urban planning 

Contents 

Computer modeling methods for calculating structures. Basic principles of building 
a geometric model of a building. Determination of thermal load on structural 
elements. 
Formation of a calculation model. Calculation for natural and forced oscillations. 
Analysis of the results, elimination of possible errors. Setting up an optimization 
algorithm. Ability to calculate and design metal and reinforced concrete structural 
elements. Getting to know the program interface. 
Creation of a geometric model of the building, assignment of physical and 
mechanical characteristics to the system elements. Determination of loads on system 
elements. Calculation for natural and forced,  analysis of results. 
Calculation of the beam's forced frequencies and parametric optimization. 
Design and construction of a metal plate and parametric optimization 
Calculation and design of a steel truss and parametric optimization of its rods. 
Calculation and design of a steel frame of an industrial building and parametric 
optimization of its elements. 

Teaching and 
learning 
methods 

30 hours of classroom and online training 
Lectures: classroom lectures, webinars 
Reading: printed and electronic materials, repeated reading of lecture material 
during the test 
Audiovisual: watching videos, listening to podcasts, web conferencing, digital 
learning methods 
Demonstration: presentations, performances, physical models, tours, exhibitions 
Discussion: teamwork, debate, brainstorming, role-playing, hackathons 
Educate others: educational messages on social networks; writing abstracts, essays, 
popular scientific articles; the ability to convincingly convey an opinion to 
classmates, friends, relatives, colleagues 

Teaching 
techniques 

Lectures at 10 hours 
Practical classes 20 hours 
Learning in the classroom: direct interaction, effective communication, creation of 
an intellectual community for the development of knowledge; 
Online education: convenience, unlimited information opportunities, environmental 
protection 
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Practical classes: practical and laboratory classes, case method, practice at 

enterprises, independent work 

Methods of 

monitoring 

Control papers, oral control, practical control, methods of self-control and self-

assessment 

After each practical session, the student must complete the task at the automated 

workplace of the Unified State Electronic Construction System 

Assessment 

criteria 

In the exam, students will have to solve test questions related to mitigation of the 

carbon footprint as a mechanism of adaptation to climate change. Students must be 

able to navigate the regulatory framework and demonstrate knowledge of quality 

control methodology. 

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution of 

the final grade 

The final grade is calculated as the arithmetic mean between the grades of the 

content module and the exam grade. 

The assessment of the content module consists of: 

- attendance of lectures by a student - a maximum of 20 points;

- attendance of practical classes by the student - a maximum of 10 points;

- control with tests - a maximum of 70 points.

The maximum score of the exam is 100 points. The exam consists of three

theoretical questions and one practical test:

- theoretical question - maximum 30 points;

- practical control work - a maximum of 30 points.

Preparatory 

course units 
does not exist 

Educational 

material of 

reference 

1. Rudakov K.M. Introduction to the UGS Femap with Nastran. Geometric and finite

element modeling of structures: Посібник. – К.: NTU “KPI” 2009. – 282 p.

2. Barabash M.S. Fundamentals of computer modeling/ M.S.Barabash,

P.M.Kiryazev, O.I.Lapenko, M.A.Romashkin // Study guide. – К.: NAU, 2018.-492

p.

3. Permyakov V.O., Perelmuter A.V., Yurchenko V.V. Optimal design of steel rod

structures. – К: LLO “ Steel Publishers”, 2008. – 538 p.

KNUCA 

Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 

Characteristics of the Course Units 

Name 
Permissive procedures and project life cycle (according to the legislation of 

Ukraine) 

ECTS credits 3 

Year/semester 2/1° 

Specific 

learning 

outcomes 

Upon successful completion of this module, students should be able to: 

1 - Obtain a comprehensive understanding of the life cycle of a construction object 

with an emphasis on engineering/energy systems and structures (at the design and 

construction stages) and the systematization of permitting procedures related to the 

life cycle 

2 - As part of the course, the student studies the concepts of: initial data, project 

documentation (including stages of development of project documentation, 
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composition and content of project documentation, class of consequences), 
examination of project documentation (complex, special, expert assessment). ), 
obtaining permit documentation (notification of commencement of work or permit), 
production and formation of executive documentation, obtaining a certificate of 
conformity (commissioning), formation of a technical passport 
3 - Special attention is paid to objects that are built on the basis of a construction 
passport. Information about the course is accompanied by a systematization of the 
roles of life cycle participants: project manager, chief architect, executive engineer, 
technical supervision engineer and/or consulting engineer, author supervision, 
surveying engineer, energy auditor, customer and third interested/controlling 
institutions. and organizations 
4 - The course provides students with knowledge about attestation and/or 
certification, licensing of this or that type of activity within the project life cycle. 
The discipline involves familiarizing the student with the concepts of green 
standardization, LEED, BREAM protocols and eco-labeling. 
- A separate and particularly important goal is to acquaint the student with modern

approaches to registering the stages of the project life cycle in the ACS systems and
the Unified State Electronic System in Construction (UEDSES), in particular in the
part of conducting and issuing an inspection of engineering systems, an energy
certificate

Contents 

The purpose of studying the course is for students to acquire a comprehensive 
understanding of the life cycle of a construction object with an emphasis on 
engineering and energy systems and structures (at the stages of design and 
construction) and the systematization of permitting procedures related to the life 
cycle. cycle. As part of the course, the student studies the concepts of: initial data, 
project documentation (including stages of project documentation, composition and 
content of project documentation, class of consequences), examination of project 
documentation (comprehensive, special, expert assessment), obtaining permit 
documentation (notification of commencement of work or permit ), production and 
formation of executive documentation, obtaining a certificate of conformity 
(commissioning), formation of a technical passport. Special attention is paid to 
objects that are built on the basis of a construction passport. Information about the 
course is accompanied by a systematization of the roles of life cycle participants: 
project manager, chief architect, executive engineer, technical supervision engineer 
and/or consulting engineer, author supervision, surveying engineer, energy auditor, 
customer and third interested/controlling institutions. and organizations. The course 
provides students with knowledge about attestation and/or certification, licensing of 
one or another type of activity within the project life cycle. The discipline involves 
familiarizing the student with the concepts of green standardization, LEED, 
BREAM protocols and eco-labeling. 

Teaching and 
learning 
methods 

30 hours of classroom and online training 
Lectures: classroom lectures, webinars 
Reading: printed and electronic materials, repeated reading of lecture material 
during the test 
Audiovisual: watching videos, listening to podcasts, web conferencing, digital 
learning methods 
Demonstration: presentations, performances, physical models, tours, exhibitions 
Discussion: teamwork, debate, brainstorming, role-playing, hackathons 
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Educate others: educational messages on social networks; writing abstracts, essays, 
popular scientific articles; the ability to convincingly convey an opinion to 
classmates, friends, relatives, colleagues 

Teaching 
techniques 

Lectures at 10 hours 
Practical classes 20 hours 
Learning in the classroom: direct interaction, effective communication, creation of 
an intellectual community for the development of knowledge; 
Online education: convenience, unlimited information opportunities, environmental 
protection 
Practical classes: practical and laboratory classes, case method, practice at 
enterprises, independent work 

Methods of 
monitoring 

Control papers, oral control, practical control, methods of self-control and self-
assessment 
After each practical session, the student must complete the task at the automated 
workplace of the Unified State Electronic Construction System 

Assessment 
criteria 

In the exam, students will have to solve test questions related to mitigation of the 
carbon footprint as a mechanism of adaptation to climate change. Students must be 
able to navigate the regulatory framework and demonstrate knowledge of quality 
control methodology. 

Assessment 
metrics Final grade and exam grade 

Criteria of 
attribution of 
the final grade 

The final grade is calculated as the arithmetic mean between the grades of the 
content module and the exam grade. 
The assessment of the content module consists of: 
- attendance of lectures by a student - a maximum of 20 points;
- attendance of practical classes by the student - a maximum of 10 points;
- control with tests - a maximum of 70 points.
The maximum score of the exam is 100 points. The exam consists of three
theoretical questions and one practical test:
- theoretical question - maximum 30 points;
- practical control work - a maximum of 30 points.

Preparatory 
course units does not exist 

KNUCA 
Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 
Characteristics of the Course Units 

Name Planning energy-efficient hot water supply systems 
ECTS credits 3 
Year/Semester I/10 

Specific 
learning 
outcomes 

On successful completion of this module students should be able to: 
1.analysis and evaluation of the obtained initial data for planning engineering
systems;
2.apply professional knowledge to solve professional problems;
3.know and use modern technologies (BIM technologies, specialized professional
software, energy-saving and environmentally friendly);



43 

4.development and evaluation of innovative heat supply systems to increase energy

efficiency in residential and commercial buildings;

5.Integration of renewable and non-traditional energy sources into energy-efficient

hot water supply systems;

6.carry out technical examination of projects of construction objects, monitor the

compliance of design and technical documentation with design tasks, technical

conditions and other valid regulatory and legal documents in the field of architecture

and construction.

Contents 

Features of the use of BIM in the design of hot water supply systems. The main 

provisions of the design of intra-house networks. Design modes. Classification of 

hot water supply systems. Basics of hydraulic calculations and principles of laying 

pipelines. Preparation of initial data for design. Energy consumption calculation 

method. Integration of renewable energy sources. Solar systems. Thermodynamic 

analysis of the efficiency of hot water supply systems using a heat pump. Exergetic 

and energy efficiency and determination of the thermal efficiency of the system. 

Teaching and 

learning 

methods 

30 hours in contact and online 

(classroom lectures, webinars, speeches by leading experts, excursions, exhibitions) 

Teaching 

techniques 

Lectures 10 hours 

Practical classes - 20 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control 

and self-assessment 

Assessment 

criteria 
In the final control students will be required to solve test questions. 

Assessment 

metrics 
Final grade. 

Criteria of 

attribution of 

the final grade 

- calculation and graphic work - maximum 30 points;

- protection of laboratory works - maximum 10 points;

- control with tests - maximum 60 points.

Preparatory 

course units 
There isn’t 

Educational 

material of 

reference 

1. Plumbing Engineering Design Handbook A Plumbing Engineer’s Guide to
System Design and Specifications. American Society of Plumbing Engineers

Plumbing Engineering Design Handbook 51 Chapters in 4 Volumes, 2013. CRL:

https://ierga.com/wp-content/uploads/sites/2/2017/10/PEDHVol1.pdf

2. Hot and Cold Water Supply/ Second Edition Robert H. Garrett/ SI (The British

Standards Institution) https://www.daboosanat.com/wp-

content/uploads/2019/06/سرد-و-گرم-آب-تامین.pdf

3. Design Guide Stored Hot Water Solutions in Heat Networks 2018

https://www.hotwater.org.uk/uploads/5B053A7597A5F.pdf

4. "Water Supply and Drainage for Buildings" (BS EN 806-1:2000 СRL:

https://www.irbnet.de/daten/iconda/CIB6832.pdf

https://ierga.com/wp-content/uploads/sites/2/2017/10/PEDHVol1.pdf
https://www.daboosanat.com/wp-content/uploads/2019/06/تامین-آب-گرم-و-سرد.pdf
https://www.daboosanat.com/wp-content/uploads/2019/06/تامین-آب-گرم-و-سرد.pdf
https://www.hotwater.org.uk/uploads/5B053A7597A5F.pdf
https://www.irbnet.de/daten/iconda/CIB6832.pdf
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KNUCA 
Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 
Characteristics of the Course Units 

Name The psychology of team building 
ECTS credits 3 
Year / 
Semester I /1° 

Specific 
learning 
outcomes 

Ability to effectively interact with colleagues in teams, motivate people and move 
towards a common goal. 
Ability to work in a team, to form positive relationships with colleagues. 
Be able to use the features of creating an effective team and develop the basic qualities 
that are necessary in the team building process. 
Have basic team building skills: the ability to create teams and use the features of the 
role structure of the team, to have team building tools and its components 

Contents 

The purpose of the course is the formation of practical skills and the acquisition of 
knowledge by students of higher education about the ways of creating and developing 
an effective team of business leaders, diagnosing group problems and developing 
solutions aimed at increasing the effectiveness of the team's work: 
- provision of knowledge on the basics of team building methods;
- mastering the basics of managing the dynamics, motivation and cohesion of groups;
- mastering the skills of diagnosing group problems and managing the basic conditions
of its productivity;
- study of team building tools (testing, diagnostics, practical tasks and games);
-making decisions in a team and managing team creativity.

Teaching and 
learning 
methods 

 30 hours in contact 

Teaching 
techniques 

Lecture10 hours 
Practical classes 20 hours 

Methods of 
monitoring 

Oral control, written control, practical control, as well as methods of self-control and 
self-assessment 

Assessment 
criteria 

When assessing the level of knowledge of the Applicant, the following are subject to 
analysis:  
- characteristics of the answer: integrity, completeness, logic, validity, correctness;
- quality of knowledge (degree of assimilation of factual material): meaningfulness, depth,
flexibility, effectiveness, systematicity, generalisation, strength;
- the degree of development of the ability to combine theory and practice when considering
situations and practical tasks;
- level of mastery of mental operations: the ability to analyse, synthesise, compare, abstract,
generalise, draw conclusions from the problems under consideration;
- experience of creative activity: ability to identify problems, solve them, form hypotheses;
- independent work: work with educational, scientific, auxiliary domestic and foreign
literature on the issues under consideration, the ability to obtain information from various
sources (traditional; special periodicals, media, Internet, etc.)
The test assessment may be conducted for one or more content modules. In the latter case,
the points awarded to the Applicant for answering the test questions are divided between
the content modules.



https://org2.knuba.edu.ua/course/view.php?id=4902


https://doi.org/10.1080%2F13504509.2019.1692316
https://doi.org/10.1080%2F13504509.2019.1692316
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2020IJSDW..27...96B
http://data.europa.eu/eli/dir/2000/60/oj
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industrial premises 
State Building Code DBN V.2.6-31:2021 Thermal insulation and energy efficiency 
of buildings 
State Building Code DBN V.1.2-11:2021 Basic requirements for buildings and 
structures. Energy saving and energy efficiency 

KNUCA 
Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 
Characteristics of the Course Units 

Name BIM design of mechanical, electrical, plumbing engineering systems (MEP) 
ECTS credits 7 
Year/Semester II /3° 

Specific 
learning 
outcomes 

Upon successful completion of this program, students should be able to: think logically 
and analyze a software product; understand and apply fundamental and applied 
equations of heat and mass transfer and gas-hydrodynamic processes in design, 
production and scientific practice. Based on the skills of working in AutoCAD, 
REVIT, Excel performs individual and complex tasks using standards and by-laws. 
Use information modeling to rationally solve construction and technical tasks at all 
stages of the building's life cycle based on energy efficiency requirements and 
environmental construction standards. 

Contents 

REVIT MEP - MAIN PART. Iintroduction to BIM and REVIT. Various BIM File 
Formats. BIM Dimensions (3D,4D,5D,6D,7D). Level of Development (LOD). Level 
of Detailing (LOD). REVIT MEP - HVAC PART. Central file creation, work sets 
collaboration, introduction to BIM 360, systems template creation and selection, 
linking Revit Architecture file for Revit HVAC, linking AutoCAD Architecture file 
for Revit HVAC. REVIT HVAC - Air Side (Low side part). Preparing Spaces, Space 
inputs, Placing Spaces. Conditioned. Unconditioned and Plenum Spaces. Space 
separator. Automatic space placing. Space Naming. System browser. Zones in the 
System Browser. Single Level Zones. Multilevel zones. Zone inputs. Analytical 
Models. Placing air terminals, adjusting air flowrate. Loading Family. Placing HVAC 
Equipment. 
REVIT HVAC - High Side Part. Adding Mechanical Equipment (Chillers, chiller 
pumps, Cooling tower, CT pumps). Creating Piping Systems. Chilled water supply 
piping system. Chilled water Return piping system. Four pipe systems. Hydronic Pipe 
family settings. Chilled water circuits (Primary only, Primary Secondary, Variable 
primary). Automatic pipe routing. Manual pipe routing. Pipe sizing. REVIT MEP - 
ELECTRICAL PART. Central file creation. Work sets. Collaboration. Introduction to 
BIM 360. Systems Template creation and Selection. Linking Revit Architecture file 
for Revit ELECTRICAL. Linking AutoCAD Architecture file for Revit 
ELECTRICAL. Room bounding. Level creation. Levels Monitoring. Visibility control 
and Categorization. Creating Electrical Systems. Adding a wire type. Adding a voltage 
definition. Adding a distribution system. Adding/Editing a demand factor. 
Illumination and lux levels. Revit Electrical - Lighting Circuit. Adding a project 
parameter for lighting. Revit Electrical - Emergency Lighting Circuit. Placing 
Emergency lights. Placing Exit lights. Looping with panel. Detailing and Sections. 
Creating electrical final Schedules. Electrical Quantity Surveying Using Revit. 
Exporting Schedules and Quantities to Excel. REVIT MEP - PLUMBING PART. 
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- student has revealed the essence of the question, but the answer contains

inconsistencies and errors – 74 - 81 points;

- student cannot give explanations for the work done, the answers do not fully reveal

the essence of the question 64 -73 points;

- the answer contains gross errors – 60 - 63 points;

- student has difficulty understanding or does not understand the meaning of the

questions – 35 - 59 points;

- no answer at all - 0 points.

Preparatory 

course units 
There isn’t 

Educational 

material of 

reference 

1.ASHRAE Handbook Series - Specifically volumes like Fundamentals, HVAC

Systems and Equipment, and HVAC Applications. These are comprehensive resources

covering everything from fundamentals to advanced HVAC systems design.

2.NFPA 70: National Electrical Code (NEC) - Essential for understanding electrical

design standards and safety requirements in buildings.

3.ASHRAE Standard 90.1: Energy Standard for Buildings Except Low-Rise

Residential Buildings - Crucial for understanding energy efficiency requirements and

standards in building design.

4.Mechanical and Electrical Equipment for Buildings by Walter T. Grondzik, Alison

G. Kwok, Benjamin Stein, and John S. Reynolds - A comprehensive guide covering a

wide range of mechanical and electrical systems used in buildings.

5.HVAC Equations, Data, and Rules of Thumb, Third Edition by Arthur Bell and W.

Larsen Angel - Great guide with lots of HVAC info for

6.Audel HVAC Fundamentals, Volume 1: Heating Systems, Furnaces, and Boilers by

James E. Brumbaugh - A practical guide covering heating systems, furnaces, and

boilers, essential for HVAC design and maintenance.

7.Audel HVAC Fundamentals, Volume 2: Heating System Components, Gas and Oil

Burners, and Automatic Controls by James E. Brumbaugh - A practical guide covering

heating system components, gas and oil burners, and automatic controls

8.Modern Refrigeration and Air Conditioning by Andrew D. Althouse, Carl H.

Turnquist, and Alfred F. Bracciano - Comprehensive coverage of refrigeration

principles, equipment, and applications.

9.The Lost Art of Steam Heating: by Dan Holohan - Steam expert explains his

knowledge gained in over 25 years of studying and troubleshooting steam systems.

10.Facilities Site Piping Systems Handbook by Michael Frankel - Covers the design,

installation, and maintenance of piping systems in buildings, including plumbing and

HVAC piping.

https://amzn.to/4eI65vx
https://amzn.to/4cBiobd
https://amzn.to/4cBiobd
https://amzn.to/45KND17
https://amzn.to/4eFLEPW
https://amzn.to/4eFLEPW
https://amzn.to/3XIUk22
https://amzn.to/3XIUk22
https://amzn.to/3xoKHL1
https://amzn.to/3xoKHL1
https://amzn.to/4biQsrr
https://amzn.to/3W0Ud0m
https://amzn.to/3W0Ud0m
https://amzn.to/3W0Ud0m
https://amzn.to/4eI6CgV
https://amzn.to/3VZGGWT
https://amzn.to/4eI73b3
https://amzn.to/4eI73b3
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- student answered the question correctly and possesses the educational material,

but some provisions require clarification; formulas have minor fundamental errors,

the necessary detail is missing – 82 - 89 points;

- student has revealed the essence of the question, but the answer contains

inconsistencies and errors – 74 - 81 points;

- student cannot give explanations for the work done, the answers do not fully

reveal the essence of the question 64 -73 points;

- the answer contains gross errors – 60 - 63 points;

- student has difficulty understanding or does not understand the meaning of the

questions – 35 - 59 points;

- no answer at all - 0 points.

Preparatory 

course units 
There isn’t 

Educational 

material of 

reference 

State Building Code DBN V.2.5.-64:2012. Internal water supply and sewerage. 

Part I. Design. Part II. Construction 1; 

State Building Code DBN B.2.5-74; 2013. Water supply. External networks and 

structures. Basic provisions of design;  

State Building Code DBN V.2.5-75:2013 Sewerage. External networks and 

structures. Basic provisions of design 

KNUCA 

Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 

Characteristics of the Course Units 

Name BIM process management 

ECTS credits 6 

Year/ Semester I /3° 

Specific learning 

outcomes 

Methods of rational management of BIM processes. Optimization methods. 

Methods of collecting, processing and presenting statistical data for process 

management. BIM 360 software, Autodesk BIM Standards Checker, BIM 

CollabSoftware such as Autodesk BIM Standards Checker, BIM Collab etc. 

Contents 

Effective management of BIM processes 

1. Improving the coordination of project stakeholders and joint cooperation for a

better result. BIM management as a guarantee for all interested parties (architects,

engineers, contractors, customers, clients) to be informed during the life cycle of

the project. Centralization of project information in a common BIM model. More

effective stakeholder collaboration based on Autodesk BIM 360, Trimble Connect

and Navisworks.

2. Reducing the number of errors and revisions. Identifying errors and conflicts,

their practical elimination with the help of BIM tools before they occur on site.

Conflict detection and resolution tools.

3. Improvement of the decision-making process and predictability of the project.

Update project information and share it across all project stakeholder databases

using BIM 360 to make informed decisions throughout the project lifecycle.

Virtual simulation and analysis to accurately predict project outcomes and errors

for better planning and resource allocation.
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Assessment 

criteria 

In the final control students will be required to  give  answers on the  basic  term, 

normative  documents  and  requirements for the energy  efficient residential 

buildings,  describe  schemes  on  energy  efficient  buildings planning 

Students should be able to  recognize classification   types of  energy  efficient 

buildings, main design principles 

Assessment 

metrics 
Final grade 

Criteria of 

attribution of the 

final grade 

The final grade is calculated as the sum of the grades of the content module and the 

test grade. 

The grade of the content module consists of: 

- graphic work - maximum 30 points;

- performance of practical tasks by the student - maximum 20 points;

- control with tests - maximum 50 points.

Preparatory 

course units 
There isn’t 

Educational 

material of 

reference 

1. Plumbing Engineering Design Handbook A Plumbing Engineer’s Guide to System
Design and Specifications. American Society of Plumbing Engineers Plumbing

Engineering Design Handbook 51 Chapters in 4 Volumes, 2013. CRL:

https://ierga.com/wp-content/uploads/sites/2/2017/10/PEDHVol1.pdf

2. Hot and Cold Water Supply/ Second Edition Robert H. Garrett/ SI (The British

Standards Institution) https://www.daboosanat.com/wp-

content/uploads/2019/06/سرد-و-گرم-آب-تامین.pdf

3. Design Guide Stored Hot Water Solutions in Heat Networks 2018

https://www.hotwater.org.uk/uploads/5B053A7597A5F.pdf

4. "Water Supply and Drainage for Buildings" (BS EN 806-1:2000 СRL:
https://www.irbnet.de/daten/iconda/CIB6832.pdf

KNUCA 

Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 

Characteristics of the Course Units 

Name BIM process management 

ECTS credits 5 

Year/ Semester I /3° 

Specific learning 

outcomes 

Methods of rational management of BIM processes. Optimization methods. 

Methods of collecting, processing and presenting statistical data for process 

management. BIM 360 software, Autodesk BIM Standards Checker, BIM 

CollabSoftware such as Autodesk BIM Standards Checker, BIM Collab etc. 

Contents 

Effective management of BIM processes 

1. Improving the coordination of project stakeholders and joint cooperation for a

better result. BIM management as a guarantee for all interested parties (architects,

engineers, contractors, customers, clients) to be informed during the life cycle of the

project. Centralization of project information in a common BIM model. More

effective stakeholder collaboration based on Autodesk BIM 360, Trimble Connect

and Navisworks.

2. Reducing the number of errors and revisions. Identifying errors and conflicts, their

practical elimination with the help of BIM tools before they occur on site. Conflict

https://ierga.com/wp-content/uploads/sites/2/2017/10/PEDHVol1.pdf
https://www.daboosanat.com/wp-content/uploads/2019/06/تامین-آب-گرم-و-سرد.pdf
https://www.daboosanat.com/wp-content/uploads/2019/06/تامین-آب-گرم-و-سرد.pdf
https://www.hotwater.org.uk/uploads/5B053A7597A5F.pdf
https://www.irbnet.de/daten/iconda/CIB6832.pdf
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detection and resolution tools. 
3. Improvement of the decision-making process and predictability of the project.
Update project information and share it across all project stakeholder databases
using BIM 360 to make informed decisions throughout the project lifecycle. Virtual
simulation and analysis to accurately predict project outcomes and errors for better
planning and resource allocation.
4. Optimization of cost and time savings. Project schedules. Early detection of
design errors and problems.
5. Improved operation of buildings, structures, engineering systems and
maintenance of equipment. Use of design data for facilities management (FM)
purposes. BIM management to obtain and maintain accurate values of all important
data about building systems as a tool for effective operation and maintenance of
facilities.
6. Environmental design and construction based on an effective tool - energy audit
and analysis for life cycle assessment. Determination of harmful effects on the
environment and increasing the stability and durability of the building.
7. Increase customer satisfaction based on realistic visualization and virtual step-by-
step instructions for projects. Managing expectations.
8. Compliance with regulations and their coordination. Compliance with relevant
building codes, industry standards and regulations with software such as Autodesk
BIM Standards Checker, BIM Collab etc.
Regulation processes for greater optimization based on criteria - time, money,
reliability, ease of operation, environmental friendliness, energy efficiency.
9. Reduction of risks. Tools that provide advanced analytics and modeling allow
BIM managers to assess the potential impact of risks in advance, giving them time
to develop strategies and minimize losses.
10. Scalability and flexibility in BIM Management processes. From effective
collaboration, budget management and cost savings to improved project resilience,
risk and error predictability, and more. BIM management methods.

Teaching and 
learning 
methods 

 60 hours in contact 

Teaching 
techniques 

Lectures 20 hours 
Practical classes 40 hours 

Methods of 
monitoring 

Oral control, written control, practical control, as well as methods of self-control 
and self-assessment 

Assessment 
criteria 

At the exam, students will have to solve test questions related to BIM Management 
processes Students must be able to navigate the regulatory framework and 
demonstrate knowledge of design methodology. 

Assessment 
metrics Final grade and exam grade 

Criteria of 
attribution of the 
final grade 

The final grade is calculated as the arithmetic average between the grades of the 
course project and the examination grade. 
The maximum course project grade is 100 points. The course project solves the 
practical task. 
The maximum exam grade is 100 points. The exam test consists of test questions. 
The grade goes from 0 (minimum) up to 100 points (maximum): 
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- student is fluent and confident in the study material and student's answers are

competent and well-grounded - 90-100 points

- student answered the question correctly and possesses the educational material, but

some provisions require clarification; formulas have minor fundamental errors, the

necessary detail is missing – 82 - 89 points;

- student has revealed the essence of the question, but the answer contains

inconsistencies and errors – 74 - 81 points;

- student cannot give explanations for the work done, the answers do not fully reveal

the essence of the question 64 -73 points;

- the answer contains gross errors – 60 - 63 points;

- student has difficulty understanding or does not understand the meaning of the

questions – 35 - 59 points;

- no answer at all - 0 points.

Preparatory 

course units 
there isn’t 

Educational 

material of 

reference 

1.Miller, R., Strombom, D., Iammarino, M., and Black, B., The Commercial Real

Estate Revolution, John Wiley & Sons, New Jersey, 2009.

2. Crotty, R., The Impact of Building Information Modeling: Transforming

Construction, Spon Press, London, 2012.

3.Emmitt, S. and Gorse, C., Communication in Construction Teams, Taylor &

Francis, London, 2007.

4.Evans, P. and Wurster, T., Blown to Bits: How the new economics of information

transforms strategy, Harvard Business School Press, Boston, 2000. 5.Martin, H.,

Techonomics: The Theory of Industrial Evolution, Taylor Francis, New York, 2007.

6.Rosegger, G., The Economics of Production and Innovation: an industrial

perspective, Butterworth-Heinemann, Oxford, 1996.

7.Lepatner, B., Broken Buildings, Busted Budgets, The University of Chicago

Press, Chicago and London, 2007.

8.Oxford English Dictionary, 10th ed. rev, Oxford University Press, 2001.

KNUCA 

Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 

Characteristics of the Course Units 

Name Innovative technologies of engineering calculations 

ECTS credits 3 

Year/ Semester II /1° 

Specific learning 

outcomes 

On successful completion of this module students should be able to: 

7 -  evaluate the collected data sets necessary for the preparation of the engineering 

project. 

8 -  apply special knowledge to solve complex tasks of professional activity. 

9 -  use special software to perform engineering calculations 

10 - independently work with regulatory and reference documents on design 

11 - take into account the load and effects on the load-bearing structures of 

buildings and structures 

12 - use specialized application software for calculating structures of industrial and 

civil buildings and structures in accordance with the current construction norms and 

standards 
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KNUCA 
Construction and architectural information modeling, BIM process management. 

Syllabi - Academic Year 2025-2026 
Characteristics of the Course Units 

Name Calculation of structures for seismic and thermal loads 
ECTS credits 6 
Year/ Semester II /2° 

Specific learning 
outcomes 

On successful completion of this module students should be able to: 
Be able to carry out architectural and urban planning design by means of modern 
computer modeling. 
Apply theories and methods of physical, mathematical, natural, technical and human 
sciences to solve complex specialized problems of architecture and urban planning 

Contents 

Computer modeling methods for designing structures. 
Basic principles of building a geometric model of a building. 
Determination of seismic and thermal load on structural elements. 
Formation of the calculation model. Calculation for natural and forced oscillations. 
 Analysis of results, elimination of possible errors. Dynamic calculation for seismic 
loading. 
Possibilities of calculation and design of metal and reinforced concrete structural 
elements. 
Getting to know the program interface. 
Creation of a geometric model of the building, assignment of physical and 
mechanical characteristics to the system elements. 
Determination of seismic and thermal load on system elements. Static calculation 
with consideration of thermal load. 
Dynamic calculation for seismic loading of a plate. 
Dynamic calculation for seismic loading of the frame. 
Dynamic calculation for seismic loading of a frame building. 
Design from the dynamic seismic load calculation of a frame building. 

Teaching and 
learning 
methods 

 60 hours in contact 

Teaching 
techniques 

Lectures 20 hours 
Practical classes 40 hours 

Methods of 
monitoring 

Oral control, written control, practical control, as well as methods of self-control and 
self-assessment 

Assessment 
criteria 

At the exam, students will have to solve test questions related to the design and 
creation of digital models of reinforced concrete and steel structures of buildings and 
structures using BIM technologies. Students must be able to navigate the regulatory 
framework and demonstrate knowledge of design methodology. 

Assessment 
metrics Final grade and exam grade 

Criteria of 
attribution of the 
final grade 

The final grade is calculated as the arithmetic average between the grades of the 
content module and the examination grade. 
The grade of the content module consists of: 
- student attendance at lectures - maximum 20 points;
- student attendance at practical classes - maximum 10 points;
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Needs analysis of the labour market and other stakeholders 
Needs of the labour market 
The educational program must align its curriculum with the current demands of the labour market, 
particularly focusing on the growing importance of Building Information Modeling (BIM) within 
civil engineering. Emphasis should be placed on collaboration with construction companies, private 
sector firms, and international partners to meet industry expectations and standards. 
Graduates with a Master's in BIM Technologies in Civil Engineering should have the following 
competencies: 
Specific skills 

- Ability to create, manage, and utilize technical documentation through leading BIM
software tools to address complex engineering challenges, including the management of
infrastructure projects in both routine and post-recovery scenarios.

- Competence in applying BIM methodologies to plan, execute, and supervise the
construction of building structures, manage projects involving infrastructure renewal, and
integrate BIM processes with broader construction management practices.

- Capability to design and implement comprehensive civil engineering projects utilizing
BIM, including large-scale repairs, infrastructure development, and sustainable building
practices.

- Skilled in performing in-depth surveys, diagnostics, and evaluations of civil engineering
projects using BIM to ensure precision in design and execution.

- Ability to employ BIM for integrating cutting-edge technologies such as digital twins,
renewable energy solutions, and sustainable materials into civil engineering and
construction projects.

- Ensuring that all BIM-driven construction activities adhere to safety protocols and
occupational health standards, especially during emergency and recovery operations.

- Proficiency in presenting research results, preparing academic publications, participating
in research grants, conferences, webinars, and contributing to educational initiatives in the
field of BIM

Soft skills 
- Ability to work efficiently within multidisciplinary teams, ensuring smooth integration of

BIM methodologies.
Solid understanding of Microsoft Office, internet usage, and general digital tools.

Communication skills 
- Ability to work efficiently within multidisciplinary teams, ensuring smooth integration of

BIM methodologies.
- High level of analytical skills for diagnosing and resolving complex civil engineering

challenges.
- Capacity to make well-informed decisions during the planning and execution stages of

BIM projects.
- Expertise in planning, organizing, and managing BIM projects to achieve timely and

successful outcomes.
Educational needs of the other stakeholders 
No additional stakeholders beyond those from the labour market have been engaged. 

Study objectives 
The primary goal of the Master's program is to produce highly skilled and competitive professionals 
in the field of Building Information Modeling (BIM) for civil engineering, equipped to meet the 
demands of both national and international markets. 
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Objectives of educational programme: 
- Equip students with advanced knowledge and skills to use BIM technologies across all

stages of a project's lifecycle, covering design, planning, analysis, and management of civil
engineering projects.

- Provide comprehensive understanding of BIM dimensions (3D to 7D), allowing students to
apply these technologies for cross-discipline collaboration, scheduling, cost management,
sustainability, and facility management.

- Foster a holistic approach to problem-solving in civil engineering by integrating BIM
methodologies that optimize collaboration between stakeholders, enhance project planning,
and improve overall project efficiency.

- Ensure that students acquire the ability to independently address complex challenges using
BIM for efficient design and construction, with a focus on energy efficiency, cost-
effectiveness, and sustainability.

- Prepare students to manage the entire lifecycle of civil engineering projects, from initial
design to long-term facility management, utilizing BIM tools for ongoing operation,
maintenance, and sustainability monitoring.

- Align the curriculum with the current needs of the labor market, ensuring that graduates are
prepared for the evolving demands of the construction industry, while also promoting global
and national cultural values in professional practices.

Programme Learning Outcomes 
The following learning outcomes have been established, representing what a student is expected to 
know, understand, and demonstrate upon completing the program:  
Knowledge and Understanding 

- Ability to creatively apply fundamental knowledge and principles of civil engineering,
leveraging BIM technologies to solve novel engineering challenges.

- Capacity to critically assess emerging trends in BIM and recent advancements in civil
engineering, focusing on sustainable and efficient building solutions to address modern
construction challenges.

Engineering Analysis 
- Proficiency in using BIM and other innovative methods to tackle complex, atypical

problems in civil engineering projects, with a focus on sustainability and efficiency.
- Ability to systematically address significant issues in civil engineering, utilizing BIM for

theoretical modeling, mathematical analysis, and experimental research to develop practical
solutions.

- Capability to make informed, innovative decisions in BIM-driven civil engineering
projects, considering environmental impact, circular economy principles, safety, and
quality, while using computer-aided design software to ensure reliability and durability.

Fundamental and Applied Studies 
- Proficiency in analyzing the latest developments in the construction industry, incorporating

them into BIM innovations, and using scientometric platforms and modern information
technologies in the civil engineering sector.

- Ability to independently assess data sets necessary for preparing BIM-based engineering
projects.

- Competence in formulating scientific problems, planning, and conducting analytical,
modeling, and experimental studies within the BIM framework, and evaluating research
outcomes.

- Ability to justify the selection of innovative BIM methods and identify limitations for
implementing civil engineering solutions.
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BIM Technologies in Civil Engineering 
Curriculum - Academic Year 2024-25 

Year/ 

Semester 

Course Unit 
ECTS credits Lecturer(s) 

Qualification 

І/1° Economics and construction 

management 

3 Lecturer 1 Associate Prof. 

І/1° Foreign language for 

engineers 

4 Lecturer 2 Associate Prof. 

І/1° BIM Technologies in 

Engineering Networks and 

Structures 

6.5 Lecturer 3 Associate Prof. 

І/1° Building Information 

Modeling 

6.5 Lecturer 4 Professor 

І/1° Modelling of Industrial 

Buildings and Structures 

Using BIM Technologies 

10 Lecturer 5 Associate Prof. 

І/2° Information modeling  life 

cycle cost of construction 

objects 

4 Lecturer 6 Associate Prof. 

І/2° Management of energy 

efficiency in the process of 

operation of construction 

objects by BIM means 

4 Lecturer 7 Professor 

ІІ/1° Practice on the subject of the 

master's qualification thesis 

10.5 Lecturer 8 Associate Prof. 

ІІ/1° Completion of master's 

qualification work 

15 Lecturer 9 Associate Prof. 

ІІ/1° Defense of the master's 

thesis 

4.5 Lecturer 10 Associate Prof. 

Selective block "VIM technologies in construction" 

І/2° BIM in the design of civil 

buildings and structures 

10 Lecturer 11 Professor 

І/2° Technology and organization 

of construction in the BIM 

environment 

4 Lecturer 12 Associate Prof. 

Selective block "VIM technologies in engineering systems" 

І/2° BIM Technologies in the 

Design of Alternative Heat 

Sources 

7 Lecturer 13 Professor 

І/2° BIM Technologies in the 

Design of HGV systems 

7 Lecturer 14 Associate Prof. 

І/2° Optional course1 3 Lecturer 15 Associate Prof. 

І/2° Optional course2 5 Lecturer 16 Associate Prof. 

Total ECTS credits 90 
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BIM Technologies in Civil Engineering 
Syllabi - Academic Year 2024-25 

Characteristics of the Course Units 

Name Economics and construction management 

ECTS credits 3 

Year/semester I/1° 

Specific learning 
outcomes 

The goal of the discipline is the formation of students' knowledge of economics 
and construction management. 
The main tasks of studying the discipline are: assimilation of modern 
technologies and methods of economic construction management, regularities 
of economic processes in construction and acquisition of optimal decision-
making skills in specific conditions of construction production. 
The subject of the discipline is regularities, principles of economic development 
of construction, methods and processes of analysis and management of these 
processes. 
As a result of studying the academic discipline, the student must: acquire skills 
in organizing construction training; be able to develop a business plan and 
perform an economic analysis of construction design options and develop and 
justify measures to optimize the use of resources in construction; acquire skills 
in the development of measures to ensure the quality of construction using 
modern approaches. 

Content  General characteristics and organizational principles of construction activities. 
Organization of construction training. System of contractual relations in 
construction. Calendar planning in construction. Business planning in 
construction. Construction resource management. Management of construction 
production. Financial and economic results of construction enterprise. 
Evaluation of the efficiency of the construction enterprise. Quality management 
in construction. 

Teaching and learning 
methods 

Face-to-face, 30 hours 

Teaching 
techniques 

Lectures, 15 hours 
Practical, 15 hours 

Evaluation methods 1. Current control involves the following assessment methods:
- selective oral survey;
- assessment of knowledge in practical classes in the process of discussing
problematic theoretical and applied issues and solving situational tasks taking
into account activity, submitted proposals, original solutions, clarifications and
definitions, etc.;
- evaluation of test tasks in the National Security Service.
2. Examination control provides for the evaluation of the written and oral
components.
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engineering field with the help of a foreign language. 

Content 

Getting to know the basics of engineering terminology: 
Study of basic terms used in the field of BIM Technologies in Civil Engineering. 
Correct use of terms in context. 
Reading technical texts: 
Acquaintance with technical documentation related to construction and engineering 

systems. 
Study and translation of key sections of technical documents. 
Academic written language in engineering: 
Compilation and editing of short technical texts on the topic of BIM Technologies in 

Civil Engineering. 
Communication in an engineering environment: 
Dialogue exercises and discussion of technical aspects in the context of real scenarios. 
Technical translation: 
Developing the ability to translate technical terms and expressions in two directions: 

from Ukrainian to English and vice versa. 
Case analysis: 
Review and discussion of cases related to engineering challenges in the field of BIM 

Technologies in Civil Engineering. 
Technical presentations: 
Preparation and conducting of presentations on technical topics in English. 
Development of reading skills and comprehension of texts: 
Working with texts of varying complexity aimed at improving reading and 

comprehension skills. 
Study of professional vocabulary: 
Deeper familiarization with the specialized vocabulary of the engineering field. 
Final lesson and assessment: 
Repetition of key topics, discussion of the most important aspects, and evaluation of 

acquired knowledge and skills. 

Teaching and 
learning 
methods 

Face-to-face, 30 hours 

Teaching 
techniques 

Lectures, 15 hours 
Practical, 15 hours 

Evaluation 
methods 

Assessment of students' knowledge of the discipline is carried out in the form of 
current control and semester control of knowledge, which is carried out at the end of the 
semester. 

Examination control in the form of a written test will be devoted to the assessment 
of the level of achievements LO 2-5. 

The current control of students' knowledge of the discipline includes the following 
forms of assessment: assessment of practical tasks. Current control will be devoted to 
assessing the level of achievement of LOs 1-6 (theoretical understanding of the subject 
and the ability to understand and express related concepts). 
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- student answered the question correctly and possesses the educational material, but

some provisions require clarification; diagrams and formulas have minor fundamental

errors, the necessary detail is missing - 36-45 points

- student has revealed the essence of the question, but the answer contains

inconsistencies and errors - 26-35 points

- student cannot give explanations for the work done, the answers do not fully reveal

the essence of the question, the answer contains gross errors - 6-25points

- student has difficulty understanding or does not understand the meaning of the

questions - 1-5 points;

- no answer at all - 0 points

Preparatory 

course units 
Economics and building management; foreign language 

Educational 

material of 

reference 

State Building Codes; User manuals for Autodesk Revit; Online courses 

Name Modelling of Industrial Buildings and Structures Using BIM Technologies 

ECTS 

credits 

10 

Year / 

Semester 

I / 1° 

Specific 

learning 

outcomes 

On successful completion of this module, students should be able to: 

  Understand and apply BIM methodologies in the modeling and design of various 

building structures. 

  Utilize Revit software to create, manage, and optimize models of building 

structures. 

  Prepare, manage, and update technical documentation for building projects using 

BIM technology. 

  Conduct structural analysis and performance simulations for building structures. 

  Perform quality control assessments, compliance checks, and project supervision 

of building models. 

  Apply BIM processes to improve the efficiency, safety, and sustainability of 

construction projects. 

Contents 

Usage of  BIM and its applications in industrial building structure design; Revit-based 

modeling for structural components (columns, beams, floors, foundations); Structural 

analysis and load-bearing considerations in BIM models; Integration of architectural, 

mechanical, and engineering elements within BIM for building projects; Practical 

approaches to collaboration in BIM environments. 

Teaching 

and 

learning 

methods 

300 hours in contact and online 

Teaching 

techniques 

Lectures: 75 hours 

Practical work:  60 hours 

Course paper: 90 hours 

Methods of 

monitoring 

Oral control, written control, practical control, self-control, and peer evaluation 
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 Evaluation of project solutions in the field of manufacturing building materials and 

evaluation of the impact of their properties on the efficiency  operational or 

technological costs. Evaluation of design solutions in the technologies of  reuse 

products of liquidation of construction objects. 

Environmental impact assessment, social costs and benefits, ensuring sustainable 

development. Methodology of life cycle cost analysis, nominal and reduced costs, risks, 

modeling under conditions of uncertainty, order of presentation of analysis results. 

Teaching 

and 

learning 

methods 

30 hours in contact and online 

Teaching 

techniques 

Online Lectures 16 hours 

Practical classes in contact 14 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 

criteria 

At the exam, students will have to answer test questions related to the methodology of 

determining the life cycle cost of construction objects and building information models 

of construction. Students must be able to navigate the domestic and international 

regulatory framework and demonstrate knowledge of the methodology using the 

example of solving control tasks. 

Assessment 

metrics 

Final grade and exam grade 

Criteria of 

attribution 

of the final 

grade 

The final grade  calculated as the sum of the content module grade and the exam grades. 

The assessment of the content module consists of: 

Assessments for the control work - a maximum of 30 points. 

The maximum exam score is -70 points. 

The exam consists of a written component - 60 points; 

 oral component - 10 points 

Preparatory 

course 

units 

Economics and construction management, BIM in the design of civil buildings and 

structures,  Technology and organization of construction in the VIM environment, 

Educational 

material of 

reference 

1. Budivelʹne informatsiyne modelyuvannya v upravlinni vartistyu zhyttyevoho tsyklu
obʺyektiv. : monohrafiya/ [V.S. Kuybida, V.P.Nikolayev, TV.Nikolayeva,
S.B.Sichnyy ta in]; za red. d-ra ekon. nauk V.P.Nikolayeva. – Ivano-Frankivsʹk6 P-

tsʹ Maydanchuk I.I. 2018.-128 s.

2. DSTU ISO 15686-5:2020 Budivli ta obʺyekty nerukhomoho mayna. Planuvannya
stroku ekspluatatsiyi. Chastyna 5. Otsinyuvannya vartosti zhyttyevoho tsyklu.

3. DSTU ISO 15686-1:2020 Budivli ta obʺyekty nerukhomoho mayna. Planuvannya

stroku ekspluatatsiyi. Chastyna 1. Osnovni pryntsypy ta metodolohiya.

4. DSTU ISO 15686-2:2020 Budivli ta obʺyekty nerukhomoho mayna. Planuvannya
stroku ekspluatatsiyi. Chastyna 2. Metody prohnozuvannya stroku ekspluatatsiyi
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the final 

grade 

Preparatory 

course units 
BIM technologies in engineering systems and buildings 

Educational 

material of 

reference 

State Building Code DBN В.2.6-31:2021 – Thermal insulation and energy efficiency 

of buildings 

State Building Code DBN В.1.2-11:2021 Energy saving and energy efficiency 

State Standard of Ukraine DSTU 9191:2022 Thermal insulation of buildings method 

for choosing of insulation material for insulation of buildings 

Name Practice on the topic of the Master's Qualification Work 

ECTS credits 10.5 

Year / 

Semester 
II/2° 

Specific 

learning 

outcomes 

After successfully completing this module, students should be able to: 

Determine optimal solutions for implementing project tasks in the field of BIM 

technologies in construction. This includes conducting technical expertise of BIM 

models, ensuring compliance of projects and technical documentation with design 

specifications, technical conditions, and other current regulatory documents in the 

construction sector. 

Explain the principles and advantages of using modern BIM technologies. This includes 

selecting appropriate tools for modeling building structures and systems, ensuring 

effective resource use considering the architectural and structural aspects of the project. 

Practically demonstrate the ability to develop, implement, and gather necessary 

information for BIM models, using scientific and technical literature, databases, and 

other sources, as well as analyzing and evaluating this information in terms of project 

efficiency. 

Interpret obtained data, breaking it down into key elements of the BIM model, ensuring 

high-quality modeling and compliance with standards at each project stage. 

Create and manage BIM models of buildings and structures, taking into account the 

requirements for management systems, safety, energy efficiency, and integration with 

other engineering systems. 

Contents 

The goal of the practice on the topic of the Master's Qualification Work is to consolidate 

and reinforce knowledge from key disciplines related to BIM technologies in 

construction, master the principles of using modern software for modeling construction 

processes, innovative approaches to design and engineering activities, as well as gain 

practical experience in organizational work. 

The research practice should align with the tasks of the Master's work, covering issues 

discussed in its main sections and individual assignments. The execution of the practice 

must be coordinated with the calendar plan, which clearly defines the sequence and 

timelines for each stage. 

The requirements for the practice should consider the specific characteristics of the 

particular enterprise that serves as the practice base, while also reflecting the 

comprehensive nature of the Master's work, which encompasses all key topics studied 

by students throughout their education. Students should familiarize themselves with the 

main areas of the enterprise's activities, its legal form, ownership structure, 

organizational structure, and its role in the construction industry. It is necessary to study 

the production structure and organizational forms of the enterprise's activities, become 
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Teaching 

techniques 

Online Lectures 20 hours 

Practical classes in contact 10 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control 

and self-assessment 

Assessment 

criteria 

At the exam, students will have to solve test questions on the development of 

technological and organizational documentation in construction, using information 

technologies. Students should be able to navigate in modern methods of information 

modeling, understand the conditions of using ВIM technologies in compilation 

processes. 

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution of the 

final grade 

The final grade is calculated as the arithmetic average between the grades of the 

content module and the examination grade. 

The grade of the content module consists of: 

- student attendance at lectures - maximum 20 points;

- student attendance at practical classes - maximum 10 points;

- control work - maximum 70 points.

Student attendance at lectures and practical classes - 2 points per lecture and

practical class, if the student was not present - 0 points.

The maximum exam grade  is 100 points. The exam consists of three theoretical

questions and one practical test:

- theoretical question - maximum 20 points;

- practical test - maximum 40 points.

Preparatory 

course units 
Organization of construction; Construction technology 

Educational 

material of 

reference 

State Building Code DBN А.3.1-5-2016 – Organization of construction production 

Manual for the development of construction organization projects and works 

execution projects for DBN A.3.1-5-96 "Organization of construction production" 

part 1. Technological and executive documentation 

Name BIM Technologies in the Design of Alternative Heat Sources 

ECTS credits 7 

Year / semester I/2° 

Specific learning 

outcomes 

Upon successful completion of this module, students should be able to: 

1 - to know the main types of alternative energy sources and their possibilities for 

effective energy supply of buildings and structures 

2 - to explain the features BIM technologies in the design of innovative heat supply 

systems based on the use of alternative energy sources (for example, using solar 

collectors, biogas systems, etc.). 

3 - show the advantages BIM technologies in the design of using heat supply 

systems based on alternative energy sources, taking into account the features of 

reconstruction and thermal modernization of residential and public buildings (for 

example, the use of recycled heat in systems with passive use of solar energy, etc.) 
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4 - to provide BIM technologies in the design of conclusions regarding the 

prospects of using heat supply systems based on alternative energy sources for the 

residential and communal sector 

5 - to BIM technologies in the design an energy-efficient system for maintaining 

the thermal state in the premises of a passive house in conditions with a moderate 

climate. 

Content 

Concept of BIM technologies in the design ofalternative energy sources; energy 

sources and their classification; BIM technologies in the design of alternative 

solutions of new energy production technologies: passive systems of using solar 

energy; BIM technologies in the design systems of active energy use; preparation 

of hot water using solar energy; use of solar energy in air conditioning systems; 

BIM technologies in the design wind energy; dependence of wind speed on the 

nature of the terrain; water energy; types of water dams; biogas is a product of 

anaerobic fermentation; household biogas plants; industrial biogas plants; pilot 

biogas plants; construction of biogas plants; reduction of environmental pollution; 

schemes of the technological process. 

Teaching and 

learning methods 

Face-to-face, 60 hours. 

Teaching 

techniques 

Lectures,15 hours 

Practical,15 hours  

Laboratory, 30 hours. 

Evaluation 

methods 

Current and examination control. 

Knowledge assessment methods: selective oral survey; tests, assessment of activity, 

submitted proposals, original solutions, clarifications and definitions, etc. 

The oral examination will be devoted to assessing the level of achievement of LOs 

1, 3 and 5. The examination - written examination, the test control will be devoted 

to assessing the level of achievement of LOs 2, 3 and mainly 4 and 5. 

Evaluation criteria 

In the intermediate test, students must demonstrate their ability to make an analysis 

and demonstrate knowledge of the correct choice of an alternative energy source 

for heat supply systems and maintenance of microclimate parameters in buildings 

of various purposes. 

During the final exam, students will have to solve problems related to complex 

systems (for example, selection of a heliopole for a hot water supply system, 

determination of water flow energy, etc.). Solving the tasks will require the ability 

to work out schematic solutions of innovative systems using alternative energy 

sources. The assessment will be based on the students' ability to correctly describe 

the problem, analyze the technical solution, accept and correctly apply the 

calculation methodology for the system based on the use of alternative energy 

sources. 

During the oral test, students must demonstrate their knowledge and understanding 

of the rational use of alternative energy sources in heat supply systems and 

maintenance of microclimate parameters in buildings of various purposes. Their 

ability to clearly formulate their understanding of the processes taking place in 
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systems and to demonstrate their knowledge will also be assessed. Finally, the 

practical classes will assess the ability to participate in discussions and debates with 

colleagues and teachers in the classrooms. 

Evaluation metrics Issuance of the final assessment 

Criteria for 

assigning a final 

grade 

The maximum number of points for the exam task is 50. The oral component is 10 

points. To this one 

the results of the current control are added to the number (maximum - 40 points). 

Maximum 

the number of points for the semester control is 100. The actual number of points 

received by the student, 

is translated into the state final assessment. 

Preparatory 

course units 

N.A

Educational 

reference material 

Zhelykh V.M. Unconventional sources of energy: lecture notes / V.M. Zhelykh, 

O.T. Vozniak, Yu.S. Yurkevych - Lviv: Publishing House of the Lviv Polytechnic 

National University, 2009. - 84 p. 

Name BIM Technologies in the Design of HGV systems 

ECTS 

credits 
7 

Year / 

Semester 
I/2° 

Specific learning 

outcomes 

Upon successful completion of this module, students should be able to: 

1 – Ability to develop and implement projects in the field of BIM technologies in 

the design of HGV systems. 

2 – Ability to use specialized computer programs when solving complex 

engineering problems in the field of BIM technologies in the design of HGV 

systems. 

3 – Analysis of BIM Technologies in the Design energy and environmental 

efficiency of buildings 

4 – Define the purpose of building simulation 

5 – Creation of simulation models of of HGV systems buildings 

6 – Perform modeling using computer software packages 

7 – Analyze results and propose optimal solutions 

Contents 

Requirements for an acceptable indoor environment; energy flow in buildings and 

its modeling; dynamic versus static modeling; energy efficiency assessment 

methods; design of low-energy buildings; renewable energy as a source for 

heating, cooling, and ventilation; energy-efficient lighting systems; building 

energy management systems. 

Teaching and 

learning methods 
Face-to-face, 60 hours 

Teaching 

techniques 

Lectures,15 hours 

Practical,15 hours  

Laboratory, 30 hours. 
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Assessment 

methods 

In writing and orally. 

A final written test is provided. 

The final semester written test will be dedicated to assessing the level of 

achievement of LOs 1-5. 

Oral testing will be devoted to assessing the level of achievement of LOs 1-7 

(theoretical understanding of the subject and the ability to understand and express 

related concepts). 

Assessment 

criteria 

During the final semester computer-based exam, students will be required to 

perform a full energy simulation of the building. The assessment will look at 

students' ability to build an energy model of a building, use relevant software, and 

propose the optimal solution for energy efficiency and environmental protection. 

Assessment 

metrics 

Issuance of the final assessment 

Criteria of 

attribution 

of the final 

grade 

Score from 1 (minimum) to 100 (maximum). The minimum pass threshold is 6. To 

pass the exam, students must achieve a minimum grade in all grades. 

The final grade will be determined according to the following rules: 

- Last semester computer test: 100%

Preparatory 

course units 

N.A

Educational 

material of 

reference 

Guide to the implementation of information modeling in construction, created by 

the European public sector. ISO/CD 19650-1, 2016. EUBIM Taskgroup. 

Name Technical expertise of buildings and structures  (Optional course2) 

ECTS credits 5 

Year / Semester I/2° 

Specific learning 

outcomes 

On successful completion of this module students should be able to: 

1 – to evaluate the technical condition of constructions of buildings and structures; 

2 – to analyze defects; 

3 – to draw up a report on the results of technical expertise (expert opinion); 

4 – to perform the functions of a specialist (engineer) of the monitoring service; 

5 – to determine the demolition of constructions, buildings, and structures. 

Contents 

Expertise in project documentation for construction; 

Monitoring of the condition of buildings and structures during the period of 

operation; 

Carrying out repair works; 

Inspection of the technical condition of buildings and structures; 

Execution of expert opinion. 

Teaching and 

learning methods 
45 hours in contact and online. 

Teaching 

techniques 

Online lectures 30 hours; 

Practical classes in contact 15 hours. 

Methods of 

monitoring 
Oral and written control. 
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Needs analysis of the labour market and other stakeholders 
Needs of the labour market 
The educational programme should ensure that the training content is consistent with the labour 

market needs and the prospects for the development of the construction sector, cooperation with 

enterprises and private construction firms, as well as cooperation with foreign partners. 

Master graduates in BIM Technologies in Construction and Civil Engineering are requested to have: 

Specific skills 

- Ability to prepare, execute and operate technical documentation, have skills in working in 

the Unified State Electronic System in the field of construction in solving specific 

engineering and technical tasks, including the liquidation of the consequences of hostilities. 

- Ability to use the methods of technology and organisation of building structures production, 

construction, reconstruction, liquidation of the consequences of hostilities and restoration of 

normal operation of buildings and structures 

- Ability to develop and implement projects in the field of construction and civil engineering: 

capital repair, thermal renovation, and restoration projects. 

- Ability to conduct surveys of residential, public, industrial buildings and civil defence 

structures 

- Using of BIM technology software in solving complex engineering problems in the field of 

civil engineering, including energy efficiency. 

- Ability to ensure safety of work performance and occupational safety during emergency 

recovery operations 

- Ability to present the results of research, prepare scientific publications, participate in 

research grants, conferences, webinars and carry out teaching activities. 

Soft skills 

- Good reading/writing skills in Ukrainian and English; 

- General computer skills (knowledge of Microsoft Office, Internet, Autodesk Revit). 

Communication skills 

- Ability to work in a team 

- Analytical abilities and problem-solving skills 

- Decision-making skills 

- Planning and organization skills 

Educational needs of the other stakeholders 

No other stakeholders outside of those of the labour market have been consulted. 

Study objectives 
The main aim of the Master degree is to prepare highly qualified and competitive graduates in the 

the field of managing digital information (BIM technologies) used in the construction and civil 

engineering and based on the utilization of a common digital representation of a construction object 

to facilitate the design, construction, operation, management, and life cycle processes. 

Objectives of educational programme: 

-  acquiring comprehensive knowledge and competences in analyzing issues in the field of 

design, construction, reconstruction, operation, restoration of buildings and structures and 

project management, realizing the nature of the surrounding processes and phenomena, 

ensuring and conducting intercultural communication; 

- acquisition of advanced knowledge and competences in the field of development and 

collabarative using of the construction object’s information model (BIM model of the 
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- Is able to independently plan and organize professional activities, constantly learn and 

improve in the field of construction engineering, and sustainable buildings.  

- Is able to communicate effectively with construction process participants and stakeholders 

to provide well-reasoned arguments when addressing civil engineering issues and present 

the activities' results on a national and international level.  

-  Is able to work in a team, adapt to changes, take leadership initiatives, generate business 

ideas, and plan their implementation.  

- Is able to understand holistically the impact of civil engineering decisions on business, 

society, and the environment, follow legal engineering practices and professional ethics 

norms, and understand the responsibility for engineering activities.  

 

Curriculum 

The curriculum of the Master in BIM Technologies in Construction and Civil Engineering for the 

academic year 2024-25 is shown in attachment (Tables “Curriculum - Academic Year 2024-25”). 
For each course unit of the curriculum the following information are shown: 

- year and semester of delivery; 

- ECTS credits; 

- lecturer (s). 

The curriculum was approved by …… 

 

Programme Units 

Characteristics of the course units 
The characteristics of the course units are reported in attachment (Table “Curriculum - Academic 

Year 2024-25. Characteristics of the Course Units”). 
For each course unit, the following information are shown: 

- name; 

- number of ECTS credits; 

- course year and teaching period of delivery; 

- learning outcomes specific of the course unit; 

- contents; 

- teaching and learning methods, also in terms of hours/credits for each form;  

- typologies of educational activities or teaching techniques, also in terms of number of 

hours/credits for each technique;  

- assessment methods;  

- assessment criteria;  

- assessment metrics;  

- criteria of attribution of the final grade, if any; 

- preparatory course units, if any;  

- educational material of reference. 

The definition of the characteristics of the programme units is coordinated by the PSACEA 

Academic Quality Esurance Board, particularly in order to avoid gaps or superimpositions in the 

definition of the specific learning outcomes and contents and to assure the suitability of the 

assessment methods to a correct assessment of the students’ learning.  
Characteristics of the graduation exam 
The characteristics of the graduation exam are shown in attachment (Table “Characteristics of the 
Graduation Exam”). 
The following information are specified: 
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BIM TECHNOLOGY IN CONSTRUCTION AND CIVIL ENGINEERING 

Curriculum - Academic Year 2024-25 

Year/ 

Semester 
Course Unit 

ECTS 

credits 
Lecturer(s) 

Qualification 

I/2° Foreign language oriented to science 3,0 Lecturer 1 Associate 
Prof. 

1/1° Optional course * 4,0 Lecturer 2 

1/1° Occupational safety in the field 3,0 Lecturer 3 Associate 
Prof. 

1/1° Architectural BIM design of buildings 

and structures 4,0 Artem 
SOPILNIAK 

Associate 
Prof. 

I/1° Geotechnical BIM design in 

construction 
4.0 Lecturer 5 Associate 

Prof. 

1/1° 
BIM design of reinforced concrete 

structures of buildings and special 

purpose structures 

4.0 
Lecturer 6 Associate 

Prof. 

1/1° BIM design of metal structures of 

critical buildings and structures 

4.0 Lecturer 7 Associate 
Prof. 

1/2° Digitalization in the field of 

construction and energy efficiency 

4.0 Lecturer 8 Professor 

1/2° BIM technologies in construction 

processes 

4.0 Lecturer 9 Associate 
Prof. 

1/2° Information technology in construction 

project management 

4.0 Lecturer 10 Associate 
Prof. 

1/1° 
1/2° 

Design of buildings and structures based 

on the BIM model 

(optional course) 

7,0 
Lecturer 11 Professor 

1/1° 
1/2° 

Building life cycle design according to 

sustainable development criteria 

(optional course) 

7,0 
Lecturer 12 Professor 

1/1° 
1/2° 

Information technologies for 

engineering systems design 

(optional course) 

8,0 
Lecturer 13 Associate 

Prof. 

1/1° 
1/2° 

BIM technologies in engineering 

networks design (optional course) 
8,0 Lecturer 14 Associate 

Prof. 

1/2° 
BIM modelling of construction objects 

erected using 3D printing technology 

(optional course) 

4,0 
Lecturer 15 Professor 

1/2° 
Design of energy efficiency for 

buildings using the BIM model 

(optional course) 
4,0 

Lecturer 16 Professor 

1/2° Computer 3D modelling of buildings and 

structures 
3,0 Lecturer 17 Associate 

Prof. 

1/2° Parametric design of critical buildings 

and structures 
6 Lecturer 18 Associate 

Prof. 





 

 

 

100 

 

- written assignment -25 points 

- conducting a conversation with the teacher on the topic of the thesis -25 points 

Preparatory 

course 

units 

«Foreign language oriented to science» 

«Foreign language oriented to specialty» 

Educational 

material of 

reference 

- English in the Fields of Science and Research: 

https://englishlive.ef.com/blog/career-english/science-vocabulary/  

- ВІМ Handbook A Guide to Building Information Modeling for Owners, Managers, 
Designers, Engineers, and Contractors URL: https://hvacsimplified.in/wp- 

content/uploads/2022/05/4_5879807870286957058.pdf  
 

Name Optional course. 1.1 Building physics 

ECTS credits 4,0 

Year / 

Semester 
1/1 

Specific 

learning 

outcomes  

On successful completion of this module students should be able to: 

- to apply BIM technologies in the design of building structures, accounting for 

acoustic and vibration effects and the spatial distribution of optical radiation. 

Contents  

The course ‘Building Physics’ is aimed at developing students' theoretical and 
practical skills in innovative methods and techniques for designing and developing 

new urban planning principles that help protect residential buildings from acoustic 

noise, shock and vibration impact and the use of both natural and artificial lighting 

systems in the built environment. 

Teaching and 

learning 

methods 

32 hours in contact and online 

Teaching 

techniques 

Online Lectures 32 hours 

 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control 

and self-assessment 

Assessment 
criteria 

Final test consists of 50 questions are graded: 2 points for a correct answer, 0 points 

for an incorrect answer. 

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution of 

the final 

grade 

The final grade is the grade for the content module.  

The grade for the content module consists of module grade sum. 

Preparatory 

course units 
Occupational safety in the field 

Educational 

material of 

reference 

- Zhydkova T. V., Apatenko T. M. Building physics. Kharkiv, National 

Academy of Urban Economy named after O. M. Beketov. 2018. 405 р. 
- Nazarenko L.A., Ioffe K.I. Artificial outdoor lighting: Textbook for the 

course «Lighting of cities». Kharkiv, National Academy of Urban Economy named 

after O. M. Beketov.  2008. 122 p. 
 

  

https://hvacsimplified.in/wp-%20content/uploads/2022/05/4_5879807870286957058.pdf
https://hvacsimplified.in/wp-%20content/uploads/2022/05/4_5879807870286957058.pdf
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Year / 

Semester 
1/1 

Specific 

learning 

outcomes  

On successful completion of this module students should be able to: 

1 - use Revit templates to develop information models of buildings and structures; 

2 - to know REVIT applications, including those used for building visualisation; 

3 - develop and edit albums of architectural and construction drawings in REVIT in 

accordance with acting standards. 

Contents  

The course «Architectural BIM Design of Buildings and Structures» is aimed at 

preparing students to use methods of building information modelling (BIM) in the 

process of architectural design. The course provides knowledge of BIM technologies in 

architectural design, the principles of their application in the design of buildings and 

structures, as well as practical skills in working with software used to develop complex 

digital models of building objects. 

Teaching 

and 

learning 

methods 

32 hours in contact and online 

Teaching 

techniques 

Online Lectures 8 hours 

Practical classes in contact 24 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 
criteria 

In the final exam students should demonstrate knowledge of practical skills of effective 

use of information modelling technologies in architectural and construction design 

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution 

of the final 

grade 

The final grade is the grade for the content module.  

The grade for the content module consists of: 

- student attendance at lectures - 40 points; 

- performing and defense of practical work - 60 points. 

Preparatory 

course 

units 

«Descriptive Geometry, Engineering and Computer Graphics»,  

«Architecture of buildings and structures»,  

«Fundamentals of BIM technologies (REVIT)» 

Educational 

material of 

reference 

- A guide to the implementation of information modelling in construction, created by 

the European public sector: https://www.eubim.eu/wp-

content/uploads/2020/12/2017_EU-BIM-Handbook_ua.pdf  

- BIM and ISO 19650: https://iceg.com.ua/wp-

content/uploads/2019/11/EFCA_Flipbook_BIM_ukr_.pdf  
 

  

https://www.eubim.eu/wp-content/uploads/2020/12/2017_EU-BIM-Handbook_ua.pdf
https://www.eubim.eu/wp-content/uploads/2020/12/2017_EU-BIM-Handbook_ua.pdf
https://iceg.com.ua/wp-content/uploads/2019/11/EFCA_Flipbook_BIM_ukr_.pdf
https://iceg.com.ua/wp-content/uploads/2019/11/EFCA_Flipbook_BIM_ukr_.pdf
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Name BIM design of reinforced concrete structures of buildings and special purpose structures 

ECTS 

credits 
4,0 

Year / 

Semester 
1/1 

Specific 

learning 

outcomes  

On successful completion of this module students should be able to: 

- apply BIM technologies in the design of structures of buildings and special purpose 

structures 

- apply BIM technologies in the development of measures to strengthen the structures 

of existing buildings and special purpose structures, defects and damage of which were 

detected during routine inspections or in emergency situations. 

Contents  

The course «BIM design of reinforced concrete structures of buildings and special 

purpose structures» is aimed at providing students with comprehensive knowledge and 

skills in the use of building information modelling (BIM) technologies for the design 

of reinforced concrete structures intended for special facilities. The course covers the 

theoretical foundations and practical aspects of BIM design, including the creation of 

digital models, analysis and optimisation of structures, and integration with other 

building systems. The main topics of the course are: principles of BIM technologies, 

peculiarities of designing reinforced concrete structures for special purpose facilities, 

methods of analysis and assessment of their reliability and durability. 

Teaching 

and 

learning 

methods 

40 hours in contact and online 

Teaching 

techniques 

Online Lectures 24 hours 

Practical classes in contact 16 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 
criteria 

Final test consists of 50 questions are graded: 2 points for a correct answer, 0 points for 

an incorrect answer. 

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution 

of the final 

grade 

The final grade is the grade for the content module.  

The grade for the content module consists of exam grade. 

Preparatory 

course 

units 

«Theoretical mechanics»,  

«Resistance of materials»,  

«Reinforced concrete structures» 

Educational 

material of 

reference 

- State Building Code DBN V.2.6-98:2009 The constructions of buildings and 

structures. Concrete and reinforced concrete structures. Main principles. With 

Amendment No. 1 – Kyiv, 2020.  

- State Standard of Ukraine DSTU B V.2.6-156:2010 Structures of buildings and 

erections.Concrete and reinforsed concrete snructures with heavy weight structural 

concrete. Design rules – Kyiv, 2011. 
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Name BIM design of metal structures of critical buildings and structures 

ECTS 

credits 
4,0 

Year / 

Semester 
1/1 

Specific 

learning 

outcomes 

On successful completion of this module students should be able to: 

- develop an information model of a construction object;

- use software systems to develop and manage an information model;

- perform automated calculations and design of components and joints of metal

structures and buildings

Contents 

Design of metal structures of critical buildings and structures using BIM technologies 

covers the basics of computer modelling, calculation and design methods. Three-

dimensional modelling has led to a significant improvement in the approaches to the 

design of metal structures. The use of BIM computer modelling technologies allows 

solving complex engineering problems, increasing the accuracy and automation of 

metal structure design. 

Teaching 

and 

learning 

methods 

40 hours in contact and online 

Teaching 

techniques 

Online Lectures 24 hours 

Practical classes in contact 16 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 
criteria 

Final test consists of 50 questions are graded: 2 points for a correct answer, 0 points for 

an incorrect answer. 

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution 

of the final 

grade 

The final grade is calculated as the arithmetic average between the grades of the 

content module and the examination. 

Preparatory 

course 

units 

«Theoretical mechanics», 

«Resistance of materials», 

«Metal structures» 

Educational 

material of 

reference 

- State Building Code DBN V.1.2-14-2018 General principles for realibity and

constructive safety ensuring of buildings and civil engineering works. – Kyiv, 2018

- State Building Code DBN V.2.6-198:2014 Steel structures. Design code. – Kyiv,

2018
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Name Digitalization in the field of construction and energy efficiency 

ECTS 

credits 

4.0 

Year / 

Semester 
1/2 

Specific 

learning 

outcomes  

On successful completion of this module students should be able to: 

- acquire knowledge of the use of digital technologies to improve the productivity and 

sustainability of building design, construction and operation; 

- acquire practical skills in the design of smart systems for monitoring and 

management of building facilities 

Contents  

The course «Digitalisation in in the field of construction and energy efficiency» is aimed at 

gaining comprehensive knowledge of the theoretical provisions and practical aspects of 

the digital technologies’ implementation in construction and civil engineering to 
improve the productivity and sustainability of the design, construction and operation of 

buildings. The course provides for the development of application of the additive 

manufacturing concepts, robotics and drones, the Internet of Things and smart 

equipment, smart home and city, virtual and augmented reality, machine learning.  

Teaching 

and 

learning 

methods 

 40 hours in contact and online 

Teaching 

techniques 

Online Lectures 32 hours 

Practical classes in contact 8 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 

criteria 

In the final exam students should demonstrate knowledge of buildings’ design using 
energy-efficient BIM technologies  

Assessment 

metrics 

Final grade and exam grade 

Criteria of 

attribution 

of the final 

grade 

The final grade is the grade for the content module.  

The grade for the content module consists of: 

- student attendance at lectures - 22 points; 

- student work at practical classes - 16 points; 

- independent work – 20 points; 

- performing of individual tasks – 20 points; 

- control work – 22 points.  

Preparatory 

course 

units 

- «Design of buildings and structures based on the BIM model» 

- «Building life cycle design according to sustainable development criteria» 

Educational 

material of 

reference 

- Digital Agenda of Ukraine – 2020. 

https://ucci.org.ua/uploads/files/58e78ee3c3922.pdf  

- Some issues of ensuring the functioning of the Unified State Electronic System in the 

field of construction, Cabinet of Ministers of Ukraine, resolution dated June 23, 2021 

No. 681, Kyiv, https://zakon.rada.gov.ua/laws/show/681-2021-%D0%BF#n40 
  

https://ucci.org.ua/uploads/files/58e78ee3c3922.pdf
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Name BIM technologies in construction processes 
ECTS credits 4,0 
Year / 
Semester 1/2 

Specific 
learning 
outcomes 

On successful completion of this module students should be able to: 
- create accurate and detailed digital models of construction projects that
include all stages of the building life cycle, from conceptual design to operation and
renovation.
- integrate architectural, engineering and construction solutions in BIM
environment, which ensure the consistency and accuracy of projects, reducing the
number of errors and the need for rework.
- use BIM technologies to analyse and optimise construction processes,
including planning, resource management, cost and risk assessment.
- have skills in working with leading BIM modelling software, such as Revit,
Navisworks, and other specialised tools.
- effectively manage data related to construction projects, ensuring the
availability and accuracy of information for all project participants.

Contents 

The course «BIM technologies in construction processes» provides students with in-
depth theoretical knowledge and practical skills in creating and applying digital 
models of construction objects at all stages of their life cycle. The main topics are: 
the basics of information modelling, principles of design coordination, integration 
of architectural, engineering and construction solutions in the BIM environment, 
project data management, energy efficiency analysis, and optimisation of 
construction processes. Students learn to use specialised software for developing, 
analysing and managing BIM models, such as Revit, Navisworks and others. 

Teaching and 
learning 
methods 

40 hours in contact and online 

Teaching 
techniques 

Online Lectures 24 hours 
Practical classes in contact 16 hours 

Methods of 
monitoring 

Oral control, written control, practical control, as well as methods of self-control 
and self-assessment 

Assessment 
criteria 

Final test consists of 50 questions are graded: 2 points for a correct answer, 0 points 
for an incorrect answer. 

Assessment 
metrics Final grade and exam grade 

Criteria of 
attribution of 
the final grade 

The final grade is the grade for the content module. 
The grade for the content module is calculated as the arithmetic average between 
the grades of the content modules. 

Preparatory 
course units 

«Technology of construction production», 
«Organisation of building» 

Educational 
material of 
reference 

- State Standard of Ukraine DSTU EN ISO 29481-1:2022. Building information
models information delivery manual. Part 1:  Methodology and format.
- State Standard of Ukraine DSTU EN ISO 29481-2:2023 Building information
models information delivery manual. Part 2: Interaction framework.
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Name Information technology in construction project management 

ECTS 

credits 
4,0 

Year / 

Semester 
1/2 

Specific 

learning 

outcomes  

On successful completion of this module students should be able to: 

- comprehend theoretical principles; 

- use practical skills in the information technologies in the management of construction 

projects 

Contents  
The course is aimed at studying the principles of using information technologies in the 

management of construction projects 

Teaching 

and 

learning 

methods 

40 hours in contact and online 

Teaching 

techniques 

Online Lectures 24 hours 

Practical classes in contact 16 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 
criteria 

The maximum exam grade is 100 points. The exam test consists of two theoretical questions.  

The grade goes from 0 (minimum) up to 50 points (maximum) for each question: 

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution 

of the final 

grade 

The final grade is the grade for the content module.  

The grade for the content modules is calculated as the arithmetic average between the 

grades of each content module. 

Preparatory 

course 

units 

«Technology of construction production»,  

«Organisation of building» 

Educational 

material of 

reference 

- Zachko O. B., Ivanusa A.I., Kobylkin D.S. Project management: theory, practice, 

information technology. – Lviv, 2019. – 173 p. 

- State Building Code DBN А.3.1-5:2016 «Organization of construction production» - 

Kyiv,  2016 
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Name Design of buildings and structures based on the BIM model (optional course) 

ECTS 

credits 
7,0 

Year / 

Semester 
1/1, 1/2 

Specific 

learning 

outcomes 

On successful completion of this module students should be able to: 

- develop buildings and structures with consideration of changes in the stress-strain state 

during their life cycle; 

-  assess the environmental impact of buildings and structures during their life cycle. 

Contents 

The course «Design of buildings and structures based on the BIM model» is aimed at 

teaching students the basic methods and acquiring practical skills in the calculation and 

design of load-bearing structures of buildings and structures using the BIM model and 

with consideration of changes in the stress-strain state and environmental parameters at 

all stages of the life cycle (production, construction, operation and dismantling). 

Teaching 

and 

learning 

methods 

64 hours in contact and online 

иTeaching 

techniques 
Practical classes in contact 64 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 

criteria 

The maximum exam grade is 100 points. The exam test consists of two theoretical 

questions and practical task. 

The grade goes from 0 (minimum) up to 30 points (maximum) for each theoretical 

question and  from 0 (minimum) up to 40 points (maximum) for practical task. 

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution 

of the final 

grade 

The final grade for the first semester is the grade for the content module. 

The grade for the second semester is calculated as the arithmetic average between the 

grades of the content module and the examination grade. 

Preparatory 

course 

units 

«Architectural BIM design of buildings and structures» 

« BIM design of reinforced concrete structures of buildings and special purpose 

structures» 

« BIM design of metal structures of critical buildings and structures» 

Educational 

material of 

reference 

- Barabash M.S. Computer modelling of life cycle processes of construction objects.

Kyiv, 2014.-301 p.

- Bilyk A.S. Environmental and economic analysis of the life cycle of building

frames. Kyiv,

2022. – 263 p.

- State Standard of Ukraine DSTU 9171:2021 Guidelines for ensuring a balanced use

of natural resources in the design of structures.
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Name 
Building life cycle design according to sustainable development criteria 

(optional course) 

ECTS 

credits 
7,0 

Year / 

Semester 
1/1, 1/2 

Specific 

learning 

outcomes  

On successful completion of this module students should be able to: 

- develop buildings and structures with consideration of changes in the stress-

strain state during their life cycle;  

- assess environmental impact for the design of buildings and structures 

corresponding to the criteria of sustainable development, with consideration all stages 

of the life cycle (production of materials, construction, operation and dismantling) 

Contents  

The course «Building life cycle design according to sustainable development criteria» 

is aimed at gaining comprehensive knowledge of the basic approaches and methods of 

modelling buildings and structures to assess the stress-strain state and environmental 

impact, with consideration of all stages of the life cycle (materials production, 

construction, operation and dismantling). 

Teaching 

and 

learning 

methods 

64 hours in contact and online 

Teaching 

techniques 
Practical classes in contact 64 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 

criteria 

The maximum exam grade is 100 points. The exam test consists of two theoretical 

questions and practical task.  

The grade goes from 0 (minimum) up to 30 points (maximum) for each theoretical 

question and  from 0 (minimum) up to 40 points (maximum) for practical task. : 

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution 

of the final 

grade 

The final grade for the first semester is the grade for the content module.  

The grade for the second semester is calculated as the arithmetic average between the 

grades of the content module and the examination grade.  

Preparatory 

course 

units 

«Architectural BIM design of buildings and structures» 

«BIM design of reinforced concrete structures of buildings and special purpose 

structures» 

«BIM design of metal structures of critical buildings and structures» 

Educational 

material of 

reference 

- Barabash M.S. Computer modelling of life cycle processes of construction objects. 

Kyiv, 2014.-301 p. 

- Bilyk A.S. Environmental and economic analysis of the life cycle of building 

frames. Kyiv, 

 2022. – 263 p. 

- State Standard of Ukraine DSTU 9171:2021 Guidelines for ensuring a balanced use 

of natural resources in the design of structures. 
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Name BIM technologies in engineering networks design (optional course) 

ECTS 

credits 
8,0 

Year / 

Semester 
1/1, 1/2 

Specific 

learning 

outcomes  

On successful completion of this module students should be able to: 

- apply various methods of research and analysis of engineering systems using 

information technology; 

- apply practical skills of information technology to research and solve problems 

in engineering systems. 

- analyse the current trends in the development of modern information 

technologies in the context of engineering systems 

Contents  

The course «BIM in engineering networks design» offers students a comprehensive 

immersion in modern methods and practices of building information modelling (BIM). 

The course covers the theoretical foundations and practical skills of using BIM for 

virtual design, project collaboration and construction process management deep dive 

into modern methods and practices of building information modelling (BIM).  

Teaching 

and 

learning 

methods 

64 hours in contact and online 

Teaching 

techniques 

Online Lectures 32 hours 

Practical classes in contact 32 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 
criteria 

The exam test consists of 25 questions are graded: 4 points for a correct answer, 0 points 

for an incorrect answer. 

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution 

of the final 

grade 

The final grade for the first semester is calculated as the arithmetic average between 

the grades of the content module and the examination grade. 

The grade for the second semester is the grade for the content modules.  

Preparatory 

course 

units 

«Heat and gas supply and ventilation», 

«Water supply and sewerage» 

Educational 

material of 

reference 

- State Building Code DBN V 2.5-64:2012 Internal plumbing and sewage system. Part 

I. Designing. Part II. Building 

- State Standard of Ukraine DSTU B А.2.4-41:2009 System of project documents for 

building. Heating, ventilation and air conditioning. Working drawings. 
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Name 
BIM modelling of construction objects erected using 3D printing technology 

(optional course) 

ECTS credits 4,0 

Year / 

Semester 
1/2 

Specific 

learning 

outcomes 

On successful completion of this module students should be able to: 

- know the basic principles and technologies of 3D printing in construction,

including materials, equipment and printing methods.

- use BIM technologies to design and model buildings constructed using 3D

printing technology.

- use methods of optimising structures to ensure their strength, stability and

cost-effectiveness when using 3D printing.

- assess the economic advantages and disadvantages of using 3D printing in

construction, including the cost of materials, equipment and work.

- apply the principles of sustainable development and environmental aspects

of 3D printing in construction, including waste and energy reduction.

Contents 

The course «BIM modelling of construction objects erected using 3D printing 

technology» of construction objects using 3D printing technology’ is aimed at 
studying the features of 3D printing technology and equipment and its integration 

with information modelling methods, basic building materials and architectural and 

structural solutions of buildings constructed using 3D printing technology, 

principles, gaining practical skills in creating computer models-prototypes of 

construction objects using modern software and their implementation using 3D 

printing technology. 

Teaching and 

learning 

methods 

40 hours in contact and online 

Teaching 

techniques 

Online Lectures 24 hours 

Practical classes in contact 16 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control 

and self-assessment 

Assessment 

criteria 

The module grade is 100 points: 

- student work at lectures and practical classes - 28 points;

- performing of individual tasks – 30 points;

- control test - 42 points (maximum).

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution of 

the final grade 

The final grade is the grade for the content module. 

Preparatory 

course units 

«Innovative building materials», 

«Technology of manufacturing and application of building mixtures»‘ 

Educational 

material of 

reference 

- Architectural, structural and technological system of 3D printing of building

objects: a collective monograph / edited by prof. M.V. Savytskyi - Dnipro: 2019. -

270 p.

- O. D. Manzhilevskyi, R. D. Iskovych-Lototskyi. Current additive 3D printing

technologies. Features of practical application. Vinnytsia, 2021.–105p.
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Name Design of energy efficiency for buildings using the BIM model (optional course)  

ECTS 

credits 
4,0 

Year / 

Semester 
1/2 

Specific 

learning 

outcomes  

On successful completion of this module students should be able to: 

- know the basic principles and methods of energy efficient construction,  

- possess modern methods of designing energy efficient buildings using 

information modelling technologies. 

Contents  

The course «Design of energy efficiency for buildings using the BIM model» is aimed 

at studying the basic provisions and regulatory framework for energy efficiency in 

building design, best practices for creating passive buildings, buildings with almost zero 

energy consumption and active buildings; gaining practical skills in the selection of 

thermal insulation materials, analysis and optimisation of energy consumption based on 

the BIM model 

Teaching 

and 

learning 

methods 

40 hours in contact and online 

Teaching 

techniques 

Online Lectures 24 hours 

Practical classes in contact 16 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-control and 

self-assessment 

Assessment 

criteria 

The module grade is 100 points: 

- student work at lectures and practical classes - 28 points; 

- performing of individual tasks – 30 points; 

- control test - 42 points (maximum).  

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution 

of the final 

grade 

The final grade is the grade for the content module. 

Preparatory 

course 

units 

«Materials science in construction » 

«Architecture of buildings and structures» 

«Technology of construction production» 

Educational 

material of 

reference 

- State Building Code DBN В.2.6-31:2021 – Thermal insulation and energy efficiency 

of buildings 

- State Standard of Ukraine DSTU 9191:2022 Thermal insulation of buildings method 

for choosing of insulation material for insulation of buildings 
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Name Parametric design of critical buildings and structures (optional course) 

ECTS credits 3,0 

Year / Semester 1/2 

Specific learning 

outcomes  

On successful completion of this module students should be able to: 

- use ANSYS and Solidworks software to develop geometric models. 

Modify geometric models using this software. 

- use parametric models to optimise design. 

- integrate new materials and technologies into parametric designs. 

- work in a team and communicate with other specialists using parametric 

models for collaboration. 

Contents  

Everyday life presents engineers with a wide variety of tasks related to the 

calculation of various engineering infrastructure structures of varying 

complexity in terms of geometry and materials. The course «Parametric design 

of critical buildings and structures» provides the student with the knowledge 

and skills to design complex buildings and structures and their elements in 

accordance with the functional requirements set for them and the laws of 

building physics.  

Teaching and 

learning methods 
32 hours in contact and online 

Teaching 

techniques 

Online Lectures 16 hours 

Practical classes in contact 16 hours 

Methods of 

monitoring 

Oral control, written control, practical control, as well as methods of self-

control and self-assessment 

Assessment 
criteria 

The maximum grade is 100 points. The final test consists of two theoretical 

questions.  

Assessment 

metrics 
Final grade and exam grade 

Criteria of 

attribution of the 

final grade 

The final grade is calculated as the arithmetic average between the grades of 

the content moduleі and the final test grade. 

Preparatory 

course units 

«Principles of BIM technologies», «Resistance of materials», 

«Theoretical mechanics», «’Construction mechanics» 

Educational 

material of 

reference 

- Koziar M.M., Feshchuk Yu.V., Parfeniuk O.V. Computer graphics: 

SolidWorks. Kherson, 2018. 252 p.  

- Hryshchenko V.M., Svirhun O.A., Kalinin Ye.I., Savchenko V.B. ANSYS’ 
principles. Laboratory training: a manual. Kharkiv, 2020. 168p. 

 

  



https://hvacsimplified.in/wp-%20content/uploads/2022/05/4_5879807870286957058.pdf
https://hvacsimplified.in/wp-%20content/uploads/2022/05/4_5879807870286957058.pdf
https://www.eubim.eu/wp-content/uploads/2020/12/2017_EU-BIM-Handbook_ua.pdf
https://www.eubim.eu/wp-content/uploads/2020/12/2017_EU-BIM-Handbook_ua.pdf
https://iceg.com.ua/wp-content/uploads/2019/11/EFCA_Flipbook_BIM_ukr_.pdf
https://iceg.com.ua/wp-content/uploads/2019/11/EFCA_Flipbook_BIM_ukr_.pdf
https://ucci.org.ua/uploads/files/58e78ee3c3922.pdf
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16. Some issues of ensuring the functioning of the Unified State Electronic System 

in the field of construction, Cabinet of Ministers of Ukraine, resolution dated June 

23, 2021 No. 681, Kyiv, https://zakon.rada.gov.ua/laws/show/681-2021-

%D0%BF#n40 

17. State Standard of Ukraine DSTU EN ISO 29481-1:2022. Building information 

models information delivery manual. Part 1:  Methodology and format. 

18. State Standard of Ukraine DSTU EN ISO 29481-2:2023 Building information 

models information delivery manual. Part 2: Interaction framework. 

19. Zachko O. B., Ivanusa A.I., Kobylkin D.S. Project management: theory, practice, 

information technology. – Lviv, 2019. – 173 p. 

20. State Building Code DBN А.3.1-5:2016 «Organization of construction 

production» - Kyiv,  2016 

21. Barabash M.S. Computer modelling of life cycle processes of construction 

objects. Kyiv, 2014.-301 p. 

22. Bilyk A.S. Environmental and economic analysis of the life cycle of building 

frames. Kyiv, 2022. – 263 p. 

23. State Standard of Ukraine DSTU 9171:2021 Guidelines for ensuring a balanced 

use of natural resources in the design of structures. 

24. State Building Code DBN V 2.5-64:2012 Internal plumbing and sewage system. 

Part I. Designing. Part II. Building 

25. State Standard of Ukraine DSTU B А.2.4-41:2009 System of project documents 

for building. Heating, ventilation and air conditioning. Working drawings. 

26. Architectural, structural and technological system of 3D printing of building 

objects: a collective monograph / edited by prof. M.V. Savytskyi - Dnipro: 2019. - 

270 p. 

27. O. D. Manzhilevskyi, R. D. Iskovych-Lototskyi. Current additive 3D printing 

technologies. Features of practical application. Vinnytsia, 2021.–105p. 

28. State Building Code DBN В.2.6-31:2021 – Thermal insulation and energy 

efficiency of buildings 

29. State Standard of Ukraine DSTU 9191:2022 Thermal insulation of buildings 

method for choosing of insulation material for insulation of buildings 

30. Koziar M.M., Feshchuk Yu.V., Parfeniuk O.V. Computer graphics: SolidWorks. 

Kherson, 2018. 252 p. 

31. Volchok D.L. Development of methods of the theory of fuzzy sets in problems 

of structural mechanics and optimization of the design of structures under conditions 

of uncertainty. - Manuscript. Dnipro, 2024. 392 p. 

32. Hryshchenko V.M., Svirhun O.A., Kalinin Ye.I., Savchenko V.B. ANSYS’ 
principles. Laboratory training: a manual. Kharkiv, 2020. 168p. 

Web 

Connections 
Free Wi-Fi 

Services 

offered 
Books consultation, books borrowing, Scopus 

Opening time 

and access 

rules 

9.30-14.30 

Librarian staff 

available 
9.30-14.30  

 

https://zakon.rada.gov.ua/laws/show/681-2021-%D0%BF#n40
https://zakon.rada.gov.ua/laws/show/681-2021-%D0%BF#n40
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BIM TECHNOLOGY IN CONSTRUCTION AND CIVIL ENGINEERING 

Partnerships for carrying out training periods outside the University 
# Organization Typology Sector of Activity 

1 REHAU LLC Private 
Company 

Production of polymer structures in the field of 
construction, automotive and industry. 

2 VEKA LLC Private 
Company 

Production of window and door construction. 

3 Vaillant LLC Private 
Company 

Production of engeneering equipment and systems. 

4 "UDK" LLC Private 
Company 

Production of building materials 

5 "BUDMEISTER" 
LLC 

Private 
Company 

Production of building materials 

6 Private construction 
and assembly 
enterprise 
"STROITEL-P" 

Private 
Company 

Construction of residential and non-residential 
buildings 

7 MAPEI Ukraine LLC Private 
Company 

Production of building materials 

8 "HERTS Ukraine" SE Private 
Company 

Wholesale of building materials and sanitary-
technical equipment 

9 HENKEL 
BAUTECHNIK 
(Ukraine) LLC 

Private 
Company 

Production of building materials 

10 BES company Private 
Company 

Design, Life Support Systems Engineering 

11 "Dnepr ZBK" LLC Private 
Company 

Construction company 

12 "PLANIT" LLC Private 
Company 

Design, Building structures, Life support systems, 
Top manager in a construction company that 
provides BIM services 

13 LIRA SAPR LLC Private 
Company 

The owner of the company is a developer of BIM 
software for the construction industry 

14 Service cooperative 
"Housing and building 
cooperative 
"AFFORDABLE 
HOUSING IN 
UKRAINE"" 

Private 
Company 

Complex maintenance of objects 

15 VEC company Private 
Company 

Design, Life Support Systems Engineering 

16 ArCADiasoft 
company 

Private 
Company 

The emergence of the ArCADia BIM system is a 
logical consequence of the ArCADiasoft 
philosophy to meet the needs of designers at all 
stages of project development 
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BIM TECHNOLOGY IN CONSTRUCTION AND CIVIL ENGINEERING 

 

Partnerships for carrying out training periods outside the University 

# Institution Typology Sector of Activity 

1 The Ministry for 

Communities, 

Territories and 

Infrastructure 

Development of 

Ukraine (Ministry of 

Infrastructure)  

Public 

Institution 

The Ministry of Infrastructure is the main body in the 

system of central executive bodies, which ensures 

the formation and implementation of state policy: -in 

the field of improvement of settlements, housing and 

communal services, household waste management; -

in the field of construction, urban planning, spatial 

planning of territories and architecture; -in the field 

of technical regulation in construction, pricing in 

construction; -in the field of restoration of regions, 

territories and infrastructure affected by the armed 

aggression of the Russian Federation against 

Ukraine; -in the field of architectural and 

construction control and supervision; -in the field of 

control of housing and communal services; -in the 

field of energy efficiency of buildings. 

2 The Academy of 

Construction of 

Ukraine 

Community 

organization 

Development of the construction industry of 

Ukraine. 
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implementation plans at different stages of the life cycle of a construction project. 
PLO5. To apply the knowledge of terminology, data formats and methods of information 
exchange in BIM for effective project management, creating a CDE structure and organizing the 
design processes with the access to shared data. 
PLO6. The knowledge of the regulatory framework, architectural documentation and design 
methods for the development of rational space-planning and structural solutions for public and 
industrial buildings, considering climatic, thermal, light and acoustic requirements. 
PLO7. The knowledge of the regulatory framework and methodology for calculating the structures 
for the design of metal and reinforced concrete structures of public and industrial buildings, 
considering their strength, durability and stability. 
PLO8. To apply management, decision-making and organizational design methods to provide for 
the effective operation of the construction organizations, to identify the problems and to develop 
the management solutions. 
PLO9. The ability to apply the knowledge of the basics of project management to effectively plan, 
organize and control construction projects using BIM. 
PLO10. The ability to integrate the interdisciplinary data, to manage the digital models of the 
projects, to coordinate the work of different participants in the construction process and to make 
decisions aimed at improving efficiency, reducing risks and providing sustainable development in 
construction. 
PLO11. The ability to use BIM to develop the integrated building and infrastructure projects, 
optimizing design, modeling and construction processes. 
PLO12. To apply the theoretical foundations of information modeling and software systems to 
perform the structural calculations in a nonlinear formulation, considering different types of 
nonlinearities and features of design models in structural mechanics. 
PLO13. To apply modern scientific and technical solutions and BIM tools for the design, 
installation and control of the engineering systems of water supply, drainage, heat supply and gas 
supply, as well as to analyze the design and technological documentation. 
PLO14. The ability to use BIM to manage all the stages of a construction project, including 
planning, monitoring, coordinating and controlling the execution of work. 
PLO15. To integrate the information models with the management systems, to analyze data in 
order to optimize costs, terms and quality, and to carry out multilateral communication between 
the participants of the construction project. 
PLO16. To make the construction work estimates, to analyze the economic efficiency of the 
construction projects using BIM. 
PLO17. To know the basic elements of the BIM methodology and urban space management 
system, as well as the concepts of their development through the integration of digital technologies. 
PLO18. To apply the knowledge of the principles of building management and information 
modeling to plan, maintain and improve the efficiency of buildings throughout their life cycle, 
considering the legal requirements and strategies of Facility Management. 
PLO19. To apply the methods for analyzing the physical changes in building envelope materials, 
to assess the causes of heat loss in buildings and to select the optimal solutions for thermal 
modernization and insulation of the buildings. 
PLO20. To apply the principles of sustainable development and energy efficiency in BIM projects, 
to implement the energy-efficient solutions, to integrate green standards and to monitor the life 
cycle of buildings to provide the sustainable development. 
PLO21. To use BIM to assess the condition, document and restore historic or damaged buildings, 
to develop the reconstruction plans using the authentic materials and technologies, integrating 





https://odaba.edu.ua/upload/files/Poryadok_viznannya_rezultativ_neformalnogo_ta_abo_informalnogo_navchannya.pdf
https://odaba.edu.ua/upload/files/Poryadok_viznannya_rezultativ_neformalnogo_ta_abo_informalnogo_navchannya.pdf
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Partnership 

Partnership for internships outside the university 

1. CE ‘BUDOVA’
2. LLC GC ’TEPLOTEKHNIKA’
3. Branch of the State Enterprise UkrDerzhBudExpertise in Odesa region

4. LLC Budproektgrupp

5. Westt Ltd

6. Stikon Ltd

7. PE Retrograde-plus

8. NEC Ecobud

9. Exterior Design Ltd

10. ZARS LTD

11. Prostranstvo Development Group

Partnership for the implementation of mobility periods

The agreement on cooperation with the foreign higher education establishments in the field of the
educational program:
1. Technical University of Berlin (Germany)

2. Technical University of Valencia (Spain)

3. University of Pavia (Italy)

4. Rzeszow University of Technology (Poland)

5. Politehnica University of Bucharest (Romania)

6. Gheorghe Asachi Technical University of Iasi (Romania)

7. Slovak University of Technology in Bratislava (Slovakia)

8. University of Rijeka (Croatia)

9. University of the North (Croatia)

Academic mobility projects KA1: Academic mobility (KA1: Learning Mobility of Individuals)
Erasmus+ in the field of study program:
1. Technical University of Valencia (Spain)

2. Gdansk University of Technology (Poland)

3. State University of Applied Sciences in Jarosław (Poland)
4. Slovak University of Technology in Bratislava (Slovakia)

5. University of Rijeka (Croatia)

6. University of the North (Croatia)
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Odesa State Academy of Civil Engineering and Architecture 
BIM engineering 

The educational plan 

Year/ 

Term 
EDUCATIONAL COMPONENT 

ECTS 

credits 
Teacher  Qualification 

Compulsory components 

 General components    

I/1 
Legal regulation of construction activities 

3 Teacher 1 Ass. Professor 

I/2 English in the construction sector  3 Teacher 2 Ass. Professor 

II/1 Labour protection and civil protection 3 Teacher 3 Ass. Professor 

 Specialized components 
   

I/1 Introduction to BIM management  3 Teacher 4 Ass. Professor 

I/1 Information systems in BIM  3 Teacher 5 Професор  

I/1 
Architecture of residential and industrial 

buildings and structures 
4 Teacher 6 Ass. Professor 

I/1 
Construction of residential and industrial 

buildings and structures 
4 Teacher 7 Ass. Professor 

I/1 Construction management 3 Teacher 8 Sen. lecturer 

I/1 Project management basics 3 Teacher 9 Ass. Professor 

I/1 BIM designing 1 4 Teacher 10 Professor 

I/2 BIM designing 2 4 Teacher 11 Ass. Professor 

I/2 
Information modelling in structural 

mechanics 
4 Teacher 12 Professor 

I/2 
Modern building engineering networks 

and equipment 
3 Teacher 13 Ass. Professor 

I/2 BIM in construction project management 5 Teacher 14  

II/1 Economics of construction industry  3 Teacher 15 Ass. Professor 

II/1 Management of cities spatial development 3 Teacher 16 Ass. Professor 

II/1 BIM in construction facility management 5 Teacher 17 Ass. Professor 

 Practical preparation    

II/2 Scientific-research practice 6 Teacher 18 Ass. Professor 

II/2 Qualification paper 24 Teacher 19 Professor 

Selective components  

 General components 6   

I/1 Subject by choice 3   

I/2 Subject by choice 3   

 Recommended    

 Fundamentals of scientific activity 3 Teacher 20 Professor 

 Managing and communication skills 3 Teacher 21 Ass. Professor 
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МІНІСТЕРСТВО ОСВІТИ І НАУКИ УКРАЇНИ 

 

КИЇВСЬКИЙ НАЦІОНАЛЬНИЙ УНІВЕРСИТЕТ 

БУДІВНИЦТВА І АРХІТЕКТУРИ 

 

 

 

 

 

 

 

 

 

 

 

ОСВІТНЬО-НАУКОВА ПРОГРАМА 

ПРОЕКТ 

Будівельно-архітектурне інформаційне моделювання, ВIM процесний менеджмент 

(Building and architectural information modeling, BIM process management) 

 

другого (магістерського) рівня вищої освіти 

за спеціальністю G19 Будівництво та цивільна інженерія 

галузі знань G Інженерія, виробництво та будівництво 

Кваліфікація: Магістр з будівництва та цивільної інженерії 
 

 

 

 

ЗАТВЕРДЖЕНО  
Вченою радою 

Київського національного університету  
будівництва і архітектури  

Протокол № __ від ___________ 

Освітня програма вводиться в дію з 01 вересня 2025 р. 
Голова Вченої ради 

_____________________ П.М. Куліков 

«____» _________________ 202_ р. 
  

  

 

 

 

 

 

 

Київ – 2024 р 
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1 ПРОФІЛЬ ОСВІТНЬОЇ ПРОГРАМИ ЗІ СПЕЦІАЛЬНОСТІ 
G19 БУДІВНИЦТВО ТА ЦИВІЛЬНА ІНЖЕНЕРІЯ  

1.1 ЗАГАЛЬНА ІНФОРМАЦІЯ 

Повна назва вищого 
навчального закладу та 
структурного підрозділу 

Національний університет «чернігівська політехніка» 

Навчально-науковий інститут інженерії, виробництва та 
будівництва 

Кафедра технологій зварювання та будівництва 

Ступінь вищої освіти та 
назва кваліфікації мовою 
оригіналу 

Рівень вищої освіти – другий (магістерський) рівень вищої 
освіти  
Ступінь вищої освіти – магістр 

Галузь знань – g інженерія, виробництво та будівництво 

Спеціальність – g19 будівництво та цивільна  інженерія 

Офіційна назва освітньої 
програми 

Освітньо-професійна програма «будівництво та цивільна 
інженерія» 

Тип диплому, обсяг 
освітньої програми та 
форма здобуття освіти 

Тип диплому – одиничний. 
Диплом магістра, одиничний, 90 кредитів ектс.  
Розрахунковий строк виконання освітньої програми – 1,5 року. 
Форма здобуття освіти – очна (денна), заочна. 

Наявність акредитації Національне агентство із забезпечення якості вищої освіти. 
Україна. Сертифікат № 4011 від 23 лютого 2023 р. Строк дії 
сертифіката до 1.07.2032 р.  

Цикл/рівень Qf ‒ енеа ‒ другий цикл; eqf-lll ‒ сьомий рівень; нрк україни - 
7 рівень 

Передумови Наявність першого (бакалаврського) рівня вищої освіти, 
освітньо-кваліфікаційного рівня спеціаліст, другого 
(магістерського) рівня вищої освіти 

Мова(и) викладання Українська, англійська 

Термін дії освітньої 
програми 

До 01.07.2032 року або до заміни новою 

Інтернет адреса 
постійного розміщення 
опису освітньої програми 

https://op.stu.cn.ua/view/total_view.php 

1.2 МЕТА ОСВІТНЬОЇ ПРОГРАМИ 

Забезпечити здобуття здобувачами поглиблених компетентностей за спеціальністю 
«Будівництво та цивільна інженерія» з акцентом на практичних навичках з проєктування, 
зведення, обстеження, випробування, експлуатації, енергоефективності та реконструкції 
будівель і споруд на основі використання ВІМ-технологій. 

https://op.stu.cn.ua/view/total_view.php
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