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INTRODUCTION

The Course Training Program of the academic discipline "Introduction to Civil Engineering"
was developed on the basis of the "Methodological recommendations for the development and execu-
tion of the syllabus of educational discipline of full-time and part-time forms of training", approved by
rector’s order No. 249/roz. of 29.04.2021 and relevant regulatory documents.

1. EXPLANATORY NOTE
1.1. Role, goal and objectives of the academic discipline

The role of the discipline in the field of science and the system of professional training.

The educational discipline "Introduction to Civil Engineering” is the theoretical and practical ba-
sis of the set of knowledge and skills that form the profile of a specialist in the field of construction
and civil engineering.

The goal of teaching the discipline is to form a construction and engineering worldview for stu-
dents, to introduce them to the circle of knowledge related to the future profession, to teach them the
ability to orient themselves in the complex of tasks inherent in the modern field of construction and
civil engineering, to provide a general idea of construction as an important branch of the economy,
connection of future specialists with the history of the civil engineering development and the typology
of buildings and structures, the basic types of construction objects and the processes of their construc-
tion.

The objectives of the discipline are:

- acquaintance by students of ideas about the field of activity of enterprises and organizations in
the construction industry;

- mastery of knowledge about the main works and processes for the construction of buildings;

- acquisition of knowledge about the stage of development of project documentation and types of
construction drawings;

- familiarization with the design and planning schemes and the main elements of buildings;

- familiarization with the regulatory documents in force in the field of construction and civil engi-
neering;

- acquisition of knowledge on the basics of typology and classification of buildings;

- familiarization with the main types and features of the functioning of engineering structures;

1.2.  Educational outcomes of the academic discipline

As a result of studying the discipline, the student of higher education acquires: PLO1 — Apply
basic theories, methods, and principles of mathematical, natural, social, humanistic, and economic
sciences, modern models, methods, and decision-making support software to solve complex construc-
tion and civil engineering problems. PLO2 — Participate in research and development in the field of
architecture and construction. PLO3 — 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. PLO6 — Apply modern information technologies to solve engineering and management
problems of construction and civil engineering. PLO7 — Perform data collection, interpretation and ap-
plication, including through the search, processing and analysis of information from various sources.
PLO8 — Demonstrate the ability to effectively use modern building materials, products and structures
based on knowledge of their technical characteristics and manufacturing technology. PLO9 — Design
building structures, buildings, structures and engineering networks, taking into account engineering
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and resource-saving measures, legal, social, environmental, technical and economic indicators, scien-
tific and ethical aspects, and modern requirements of regulatory documentation in the field of architec-
ture and construction, environmental protection and labor safety. PLO14 — Ensure reliable and safe
operation of building constructions, structures and engineering networks.

1.3. Competencies obtained through the academic discipline

According to the content of the discipline, the applicant of higher education must be able to
perform collection, analysis, substantiation of the state and conditions of various purposes build-
ings and structures functioning; understand the subject area and peculiarities of professional ac-
tivity in the field of construction and civil engineering; use standard reference and scientific and
technical literature; to get acquainted with the peculiarities of execution of architectural and con-
struction documentation.

IC. The ability to solve complex specialized tasks and practical problems in the field of
construction or in the learning process, which involves the application of theories and methods of
determining the strength, stability, durability, reliability and safety of buildings and structures;
application of information technologies, software complexes, automated design systems.

General competences (GC): GC2 — Knowledge and understanding of the subject area and profes-
sional activity. GC6 — Ability to independently acquire knowledge by searching, processing and ana-
lyzing in-formation from various sources. GC7 — Interpersonal skills. GC8 — Ability to communicate
with members of other professional groups at different levels (with experts from other fields of know-
ledge/types of economic activity). GC10 — Ability to save and multiply moral, cultural, scientific val-
ues and achievements of society based on understanding the history and patterns of development of the
subject area, its place in the general system of knowledge about nature and society and in the devel-
opment of society, technology and technology, use different types and forms of physical training for
active leisure and leading a healthy lifestyle.

Professional competences (PC): PC2 — Ability to critically understand and apply basic theories,
methods and principles of economics and management for rational organization and management of
construction production. PC3 — Ability to design building structures, buildings, structures and engi-
neering networks (according to specialization), taking into account engineering and resource-saving
measures, legal, social, environmental, technical and economic indicators, scientific and ethical as-
pects, and modern requirements of regulatory documentation in the field of architecture and construc-
tion, environmental protection and labor safety. PC4 — Ability to choose and use appropriate equip-
ment, materials, tools and methods for designing and implementing technological processes of con-
struction production. PC7 — Ability to take responsibility for developing and making decisions in the
field of architecture and construction in unpredictable work contexts. PC10 — Ability to ensure the or-
ganization of the construction of buildings and structures of industrial and civil purposes using modern
construction materials and energy-efficient technologies. PC12 — Ability to carry out and organize the
technical operation of buildings and structures, to ensure the reliability, safety and durability of the
construction objects in the air transport and other industries.

1.4. Interdisciplinary links

This discipline is based on the knowledge of such disciplines as "Engineering graphics"”,
"Physics", "Chemistry" and is the basis for studying further disciplines, namely: "Production Base of
Civil Engineering”, "Engineering Geodesy (General Course)", "Architecture of Buildings and Struc-
tures”, "Construction Economics", "Organization of Construction”, "Water supply and Drain", " Con-
struction Technology", "Heat-Gas Supply and Ventilation".
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2. PROGRAM OF THE ACADEMIC DISCIPLINE
2.1. Content of the academic discipline

The educational material of the discipline is structured according to the modular basis and con-
sists of two educational modules, namely:

- educational module 1 "Fundamentals of Civil Engineering™;

- educational module 2 "Buildings and Structures”, each of which is a logically completed,
relatively independent, integral part of the educational discipline, mastering which involves a modular
test and results analysis.

2.2. Module structure and integrated requirements for each module

Module Nel “Fundamentals of Civil Engineering”

Integrated requirements for module 1: to know the main historical stages of development of
the civil engineering; peculiarities of construction production; basic requirements for obtaining a con-
struction permit and providing control; fundamentals and basic requirements for designing buildings
and structures; the structure of the construction regulatory base; basic requirements for the prepara-
tion of the construction site; classification of construction loads and types of transport; main types of
construction works; be able to conduct an analysis of the buildings and structures condition; to cha-
racterize the construction industry; organize technical supervision of construction; apply theoretical
knowledge to develop and carry out analysis and examination of project documentation; work with
normative literature; prepare the construction site; organize transportation of construction loads;
characterize the main construction works.

Topic 1. History and peculiarities of development of the civil engineering

Introduction. Historical sketch of the construction industry. Development of construction crafts.
The appearance of architecture. Architecture of Early civilizations (Neolithic architecture). Architec-
ture of the Ancient World (Egypt and Mesopotamia). The architecture of Ancient Greece and Rome.
Medieval Europe architecture (Gothic style). Architecture of the Renaissance and its successors. The
Baroque style, Classicism and Neoclassicism. Eclectic style. Modern style. Constructivism style. The
history of the development of construction styles in Ukraine. Contemporary architecture. Unique world
construction objects.

Topic 2. General information about construction production

Basic principles of construction production. Production of the construction industry. Building
production. Residential, public, cultural and household construction. Industrial construction. Transport
construction. Rural construction. Hydro-technical construction. Energy construction. Special construc-
tion. Construction participants. Construction machinery. Building materials.

Topic 3. Permissive and regulatory documentation, functions of construction participants

Obtaining a construction permit. Duties of the developer. Responsibility and functions of the
contractor. Responsibilities of the project organization. Designation and organization of technical su-
pervision of construction. Building control. Appointment of technical supervision in construction.

Topic 4. Fundamentals of building design

Design of buildings and structures. Goals and tasks of construction design. Composition of
project documentation. Types of design. Construction drawings. Scales in the construction drawing.
Architectural part. Plan of the building. Facade. Cross section. Nodes. Structural part. Projects of engi-
neering plumbing systems and equipment. The project of the construction organization. The project of
execution of works. Estimated documentation.

Topic 5. General concepts of the regulatory base of construction in Ukraine

The structure of the construction regulatory base of Ukraine. Technical regulations. Building
regulations. Standards and codes of established practice. Other documents in the field of construction.
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Designation of documents in construction. Implementation of the regulatory base of Ukraine with in-
ternational standards and the regulatory base of the European Union.

Topic 6. Engineering preparation of the construction site

Requirements for the construction site preparation. Removal of surface water. Drainage of
groundwater. Geodetic works. Arrangement of the construction site. Temporary buildings and struc-
tures.

Topic 7. Cargo and loading - unloading works in construction

Classification of construction loads, types of transport. Transportation of construction cargo.
Technical-economic calculation of the vehicle choice. Basic material-handling equipment. Loading
and unloading of building materials and structural elements.

Topic 8. Building processes and types of construction works

Building processes and work operation. Types of construction works. Earthworks. Arrange-
ment of piles. Masonry works. Concrete and reinforced concrete works. Assembly processes. Con-
struction and installation work. Furnishing works. Installation of engineering equipment. Technology
of constructions.

Module Ne2 “Buildings and Structures”

Integrated requirements for module 2: to know: structural and planning schemes of build-
ings; basic requirements for buildings and structures and their classification; conditions and methods
of providing the microclimate of premises; characteristics of the main elements of buildings; basic re-
quirements for technical maintenance and repair of buildings; the main factors that affect the design
of residential buildings; main types of public buildings; main characteristics and volume-planning de-
cisions of industrial buildings; basic principles and requirements for designing agricultural buildings
and structures; main characteristics and conditions of operation and construction of engineering
structures; be able to determine the structural and planning scheme of buildings; analyze the influence
of natural and climatic factors on buildings and structures; determine the technical state of wear and
tear of buildings; determine the type and characterize residential buildings; determine the type and
characterize public buildings; characterize the volume-planning features of industrial buildings of
various types; determine the type and characterize the buildings and structures of agricultural enter-
prises; carry out analysis and evaluation of engineering structures. able to determine the structural
and planning scheme of buildings; analyze the influence of natural and climatic factors on buildings
and structures; determine the technical state of wear and tear of buildings; determine the type and
characterize residential buildings; determine the type and characterize public buildings; characterize
the volume-planning features of industrial buildings of various types; determine the type and charac-
terize the buildings and structures of agricultural enterprises; carry out analysis and evaluation of en-
gineering structures.

Topic 1. General information about Buildings and Structures

The characteristics of Buildings and Structures. Requirements for buildings and their classifica-
tion. Structural schemes of buildings. Planning schemes of buildings. Building physics. Microclimate
of premises. Building and architectural climatology

Topic 2. Main elements of buildings

Basement and foundations. Walls and separate supports. The masonry walls made of bricks and
small stones. Large block and panel walls. Walls made of monolithic concrete and wood. Partitions.
Floors and floor covering. Roofs and roof covering. Stairs, elevators and ramps. Windows, doors and
gates.

Topic 3. Maintenance and repair of buildings

Organization of repair and restoration works. Operating repair of buildings and structures. Gen-
eral overhaul of buildings and structures. Reconstruction of buildings. Durability of buildings and
structures. Factors of wear and tear of buildings.
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Topic 4. Residential buildings

The main factors that affect the residential building design. Classification of residential build-
ings. Individual residential buildings. Blocked residential buildings. Multi-apartment residential build-
ings. Requirements for load-bearing elements of multi-apartment residential buildings. Multifunctional
residential buildings. The apartment and its elements. Temporary building.

Topic 5. Public buildings

Urban planning and architectural-artistic features of designing public buildings and structures.
Classification of public buildings. Functional basics of public buildings designing. The main planning
elements of public buildings. Horizontal communications. Vertical communications. Fire requirements
for public buildings design.

Topic 6. Industrial buildings and structures

Volume-planning features of various types industrial buildings. One-story industrial buildings.
Two-story industrial buildings. Multi-storey industrial buildings. Auxiliary buildings and premises of
industrial enterprises. Basic principles of planning and development of territories of industrial enter-
prises.

Topic 7. Buildings and structures of agricultural enterprises

Classification of agricultural buildings and structures and requirements for them. Animal build-
ings. Buildings for keeping birds. Warehouse agricultural buildings and structures. Buildings for
processing of agricultural products. Planning and selection of the territory of the production area.
Placement of buildings and structures on the territory of the production zone.

Topic 8. Engineering structures

Main types and classification of engineering structures. Supports of overhead power lines.
General characteristics of overhead power lines. Exhaust towers. Smoke pipes. Radio and television
towers. Waterworks. Dams Hydropower facilities. Water transport facilities. Water engineering struc-
tures. Reservoirs. Retaining walls. Linear transport facilities. Automobile roads. The main elements of
the road. Railway tracks. Bridges Purpose and characteristics of bridges. Tunnels. Pipelines. Artificial
structures on roads.

2.3. Thematic plan

Academic hours
Full-time study Part-time study

Ne .
Topic » > n | >
i ¢ 513 |8 3
I 2|2 | =G
= — o O |l dla | »n
1 2 3 4 1 5| 6 |7|8| 910
Module Nel «Fundamentals of Civil Engineering»

11 History and peculiarities of development of the 2 semester -
' civil engineering 8 2 2 4 | - | - | - |-
12 tCiaéerr:eral information about construction produc- 8 5 5 R I N I

Permissive and regulatory documentation, func-

tions of construction participants 8122 4] -

1.3

1.4 | Fundamentals of building design 8 2 2 4 | - |- - |-

General concepts of the regulatory base of con-

1.5 struction in Ukraine
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1.6 | Engineering preparation of the construction site 8 2 2 4 | - | - - |-

17 tCi:glrr]go and loading - unloading works in construc- | o | 5 | 5 | 4 | | _ | _ | .

18 Building processes and types of construction 8 5 1 s | .| - |-

works

1.9 | Module test Nel 4 - 1 3 | -1 - - -

Total for Module Nel 68 | 16 | 16 | 36 | - | - | - | -
Module Ne2 «Buildings and Structuresy

21 General information about buildings and struc- 2 -

' tures 8 2 2 4 | - | - - |-
2.2 | Main elements of buildings 8 2 2 4 | -1 -] - |-
2.3 | Stairs, elevators and ramps 6 - 2 4 | -1 - - | -
2.4 | Maintenance and repair of buildings 8 2 2 4 | -1 -] - |-
2.5 | Residential buildings 8 2 2 4 | - | -] - | -
2.6 | Public buildings 8 2 2 4 | -1 -] - |-
2.7 | Industrial buildings and structures 8 2 2 4 | - | -] - | -
2.8 | Buildings and structures of agricultural enterprises | 8 2 2 4 | - | - - | -
2.9 | Engineering structures 9 3 2 4 | - | -] - | -
2.10 | Home work 8 - - 8 | -|-1] - |-
2.11 | Module test Ne2 3 1 - 2 | - - - -
2.12 | Control (home) work (part-time study) - - - - - -] -]
2.13 | Final semester test (PTS) - - - - - -] -]

Total for Module Ne2 82 | 18 | 18 | 46 | - | - - -

Total for Academic Discipline 150 | 34 |34 |8 | -|-]| - |-

2.4. Task for control (home) work

Control (homework) in the discipline is performed in the second (third) semester, in accordance
with the approved methodological recommendations, in order to consolidate and deepen the theoretical
knowledge and skills of the student in the study of the discipline. The task for the practical part of the
control (home) task is carried out by the student individually in accordance with the guidelines.

The time required to complete homework is 8 hours of independent work.

2.5. List of questions for Graded Test and final test (PTS)
The list of questions and the tasks to prepare for the Graded Test are developed by the teacher
of the department in accordance with the work program and communicated to the students.

3. TRAINING MATERIALS FOR THE DISCIPLINE
3.1. Teaching Methods

When studying the discipline, the following teaching methods are used:

- explanatory-illustrative method,;

- method of problem statement;

- reproductive method.

The implementation of these methods is carried out during lectures, demonstrations, independent
work, work with educational literature, solving problems in civil engineering.
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3.2. Recommended literature

Basic literature

3.2.1. Beryn no OyniBenbHOI cripaBu : HaB4ainbHHN nociOHuK / B. M. Ilepmakos, A. O. bens-
tuHchkuid, O. B.Uemakina, 1. JI. Mamkos, O. JI. boiiko, K. B. Kpatomkina, K. M. Jlucauibka. 3a 3a-
rajbHOIO PeNaKIifo 1.T.H., mpod. B. M. Ilepmakona. - K.: HAY. 2016. — 122 c.

3.2.2. Beryn g0 OyxaiBenbHOI cipaBu: HaB4ainbHUM mocionuk /B. S. CaBenko, B. B. Ilerposuy,
M. M. Maineko, I'. M. ®emenxo. — K.: HTY, 2013. — 232 c.

3.2.3. Sxumenko O. B. Koncnexr nexumiit 3 aucuurmiinu «byniBenbHa crpaBay (IJ1s CTYICHTIB 2
Kypcy JeHHOI Ta 3a0o4HOi (OpM HaBUaHHS OCBITHBOTO piBHS OakanaBp, creuiaibHocTed 192 —
«byniBHULTBO Ta HUBUIbHA IHXKEHEpLs», crenianizauii (ocBitHI nporpamu) «byniBaunrso (IIpomuc-
JI0BE 1 HMBUIbHE OyNIBHULITBO, Micbke OYyAIBHUITBO Ta rocrnoaapcTno)y», «{uBinpHa iHxenepis (Temn-
JlorazonocTayaHHs 1 BeHTWIALIs, Bogonocrauanus ta BojoBiaBeneHH:)») /O. B. Sxkumenko; Xapkis.
Hall. YH-T MICbK. Tocm-Ba iM. O. M. beketoBa. — XapkiB : XHYMI im. O.M. bekerona, 2018. — 113 c.

3.2.4. Marepialio3HaBCTBO Ta OCHOBH OymiBeNnbHOI cripaBu - 2. OcHOBU OyiBeNnbHOT cripa-
BH[ EnextponHuit pecypc|: HaBd. mocid. aiis 3700yBaviB cTyrneHs: 0akagaBpa 3a OCBITHHOIO ITPOTPaMoOI0
«["eoinxenepis» / B.B. Banniuna; KIII im. Irops Cikopebkoro. — Kuis : KIllim. Irops Cikopcbkoro,
2020. - 127 c.

Additional literature

3.2.5. TexHonorist OyiBeNTbHOTO BUPOOHHIITBA (KypCOBE Ta TUIUIOMHE TPOCKTYBaHHS) : HaBYa-
neHuM nociouuk / dynap 1. H., JliBincekuit O. M., Ilpununko T. B. — Binauns : BHTY, 2018. — 75 c.

3.2.6. lamoBan C. B. Koncnekr nekuiit 3 kypcy «CydacHi OyniBenbHI MaTepiaiy i TeXHOJIOTII»
(mns cTyaeHTiB 5 Kypcy AeHHOI ¢popMu HaB4YaHHS crieniaabHOCTi 191 — Apxitektypa Ta MicToOymy-
BanHs) / C. B. IllamoBain, A. A. bapanoBa ; XapkiB. Hall. yH-T MickK. rocn-Ba iMm. O. M. bekeroBa —
XapkiB : XHYMI im. O. M. bekerona, 2017. — 97 c.

3.2.7. bynisenbHe MaTepianosnasctso. Iinpyanuk. JIBopkin JL.U., Jlanosceka C.JI. K.: Kouzop-
Bupasuunrso, 2017. — 472 c.

3.2.8. Yruenko €. b., Tumuenko O. M., bernikosa H. B. OcHoBu opranizariii OyaiBHUIITBA Ta Oy-
niBenpHOTO BUpoOHUIITBA: KoHcmekT nekiiit. — Xapki: YkpIV3T, 2019. —4Y. 1. - 81 c.

3.2.9. Cemxo, B. O. ApxitekTypa OyaiBens 1 criopya. ApXiTEKTYpHI KOHCTPYKIIii MajgomoBEpXo-
BHX IMBUIBHMX OyaiBess . HaBd. moci0. / B. O. Cemko, M. B. ITamunacekwii ; [{eHTpansHOyKpaid. Hail.
TEXH. YH-T. - 3-T€ BU/I., Iepepoo. i gonos. - Kpormueauipkuii . [THTY, 2020. - 185 c¢. — Pexxum mocty-
mny:
http://dspace.kntu.kr.ua/jspui/bitstream/123456789/10159/3/Architecture.pdf.

3.3. Internet information resources

3.3.1. http://iap.nau.edu.ua/index.php/kafedry/komp-yuternikh-tekhnologij-budivnitstva

3.3.2. http://www.lib.nau.edu.ua/main/

3.3.3.file://IC:/Users/%D0%9E%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%
D0%B4%D1%80/Downloads/VdBS-
122%20_%D0%90%D0%B2%D1%82%D0%BE%D1%81%D0%BE%D1%85%D1%80%D0%B0%D
0%BD%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9 _.pdf
3.3.4.http://eprints.kname.edu.ua/4664/1/%D0%A2%D0%9B%2C%D0%92%D0%94% D0%91%D0%
Al1%2C%D0%92.%D0%90.%D0%AE%D1%88%D0%BA%D0%BE%2C%D0%BF%D0%B5%D1%
87%D0%B0%D1%82%D0%BD.%2C23.04.09.pdf
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4. RATING SYSTEM OF KNOWLEDGE AND SKILLS ASSESSMENT
4.1. Evaluation of certain types of work done by students of the points made in accordance with
Table. 4.1.

Table 4.1.
Maximum Grade Maximum Grade
Kind of Academic Kind of Academic =
u -
- ] i _ Part-
Activities Full-time Part Activities time !
Stud “me StUd tlme
Y | study y study
Semester 2 Semester 2, 3 (PTS)

Module Ne 1 «Fundamentals of Civil

. X Module Ne 2 «Buildings and Structuresy
Engineering»

Carrying out and
defending the task of the 25 - defending the task of the 25 -
Practical Practical

- Carrying out the control

) ) (home) work 15 )

Carrying out and

For carrying out a mod-
ule test 1 a student must re- 15 -
ceive not less than

For carrying out a module
test 2 a student must receive 24 -
not less than

Final semester test - -

Carrying out a module
test Nel

Carrying out a module
15 a test Ne2 15 a

40 - Total for module 2 60

Total for modules Nel, Ne2 100 -
Total for academic discipline 100

A Semester Grade is determined (in points and in the National Scale) as a result of performing
all kinds of educational work during the semester.

4.2. A student is considered to have passed the module if both his/her Current Module Grade
and Module Test Grade are positive.

4.3. The Semester Module Grade is calculated as the sum of the Total Module Grades.

4.4. The Semester Module Grade and the Graded Test together make up a Total Semester
Grade which is calculated according to the National Scale and the ECTS Scale.

4.5. The Total Semester Grade in points, the National Scale and the ECTS Scale is written into
a student’s record book, for example: 92/Ex/A, 87/Good/B, 79/Good/C, 68/Sat/D, 65/Sat./E, etc.

4.6. The Total Semester Grade of the subject is determined as the arithmetic average grade of
the total semester grades in points (for the second semester for this subject) with its further transfer
into the National Scale and ECTS Scale. The indicated Total Semester Grade of the subject is entered
in the Diploma Supplement.

Total for module 1
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(d 03.02 — 01)
APKYHI NOINIUPEHHSA TOKYMEHTA
Kynn .
H;I;)M nepeaHo Bﬁ;;ii [L.LLb. oTpumyBaua OTEHT;}III;;% [Tpumitku
"I (mmimpo3min)
_ (@ 03.02 - 02)
APKYII OBHAMOMJIEHHSI 3 TJOKYMEHTOM
No [Tignuc Hara
HO_ [Ipi3BuIe iM'st MO-0aTbKOB1 03HaWOMJIEHOT 03HalOM- [Tpumitku
P ocooun JICHHS
) ) (@ 03.02 - 04)
APKYII PEECTPAIIII PEBI3II
No . . ) . . . BucHOBOK 11010
op. [IpizBumie imM'st m0-6aTHKOBI [ara peBi3ii [Tignuc AJIEKBATHOCT]
(@ 03.02 - 03)
APKYII OBJIIKY 3MIH
Ne nmucra (cTopiHKH) Ilizmme
No ocoow, Jlara Jlara
. sKa BHECCHHS | BBEJCHHS
3MIHU . . AHynbO- : .
3MmideHoro | 3aminenoro | Hoporo BHECJIa 3MIHH 3MIHU
BAaHOTO 3
3MIHY
(@ 03.02 - 32)
Y3IO’KEHHSI 3MIH
ITignuc [Hiniamu, npizBuie ITocanma Jlata
Po3poOuuk
Y3romxeHo
Y3romxeHo
Y3roaxeHo






