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INTRODUCTION

The Course Training Program of the academic discipline "Mechanics of
Materials (Special Course) and Fundamentals of Plasticity and Elasticity Theory"
was developed on the basis of the "Methodological recommendations for the
development and execution 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 discipline "Mechanics of Materials (Special Course) and Fundamentals
of Plasticity and Elasticity Theory" occupies a leading place in the process of
professional training of a higher education applicant, as it creates the basis for the
formation of engineering thought, thinking and intuition and provides a theoretical
level of knowledge and practical skills of a specialist in the field of construction of
buildings and structures. Studying the course of this discipline is aimed at
obtaining knowledge that forms the profile of a specialist in the field of resistance
of building structures of buildings and structures.

The goal of teaching the discipline is to master and actively learn the basic
methods of the theory of elasticity and plasticity, reliability and fracture mechanics
in a systematic form when solving problems to determine the stress-strain state of
structures in the spectrum of practical problems studied at the level of a bachelor of
civil engineering.

The objectives of the discipline are:

- mastering the basic theoretical provisions of the discipline "Mechanics of
Materials (Special Course) and Fundamentals of Plasticity and Elasticity
Theory", calculation formulas and their limits of applicability, scientific
and technical terminology, physical quantities and units of measurement;

- study of methods of calculation for strength, stiffness and stability of
structural elements and structures that correspond to the current state of
knowledge in the theory of elasticity and plasticity;

- acquiring skills in experimental research on the strength of materials and
explaining the physical nature of their destruction

- ability to analyze the numerical results of theoretical and experimental
studies.

1.2.  Educational outcomes of the academic discipline

As a result of studying the discipline, the higher education applicant forms a
set of knowledge in the field of engineering calculations for simple and complex
resistance to strength, stiffness and stability of structural elements that provide the
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necessary reliability and safety of building structures under the influence of static
and dynamic loads. The program learning outcomes are:

PLO2 — Participate in research and development in the field of architecture
and construction. PLO5 — Use and develop technical documentation at all stages of
the life cycle of construction products. PLO7 — Perform data collection,
interpretation and application, including through the search, processing and
analysis of information from various sources. PLO11 — Demonstrate an
understanding of the design principles of urban areas and infrastructure. PLO12 —
Have in-depth cognitive and practical skills/attainments, mastery and innovation at
the level necessary to solve complex specialized tasks in the field of construction
and civil engineering. PLO17 — Mastering work skills to work effectively
independently (course and diploma design) or in a group (laboratory classes,
including leadership skills in their implementation), the ability to obtain the desired
result in a limited time with an emphasis on professional integrity and the
exclusion of plagiarism.

1.3.  Competencies obtained through the academic discipline

According to the content of the discipline, a higher education student must
be able to analyze the deformed and stressed state of structural elements and
practically apply the basics of the theory of elasticity and plasticity to solve
problems that correspond to the professional activities of a specialist in the design
and calculation of buildings and structures.

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 competencies that the discipline enables you to acquire:

GC1 — Ability to think abstractly, analyze and synthesize. GC2 — Knowledge
and understanding of the subject area and professional activity. GC3 — Ability to
communicate in the state language both orally and in writing. GC5 — Ability to use
information and communication technologies. GC6 — Ability to independently
acquire knowledge by searching, processing and analyzing in-formation from
various sources. GC7 — Interpersonal skills.

Professional competencies that the discipline enables you to acquire:

PC1 — Ability to use conceptual scientific and practical knowledge of
mathematics, chemistry and physics to solve complex practical problems in
construction and civil engineering. PC3 — Ability to design building structures,
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buildings, structures and engineering networks (according to specialization), taking
Into account engineering and resource-saving measures, legal, social,
environmental, technical and economic indicators, scientific and ethical aspects,
and modern requirements of regulatory documentation in the field of architecture
and construction, environmental protection and labor safety. PC6 — Ability to
perform engineering activities in the field of construction, compilation and use of
technical documentation. PC7 — Ability to take responsibility for developing and
making decisions in the field of architecture and construction in unpredictable
work contexts.

1.4. Interdisciplinary links

The discipline "Mechanics of Materials (Special Course) and Fundamentals
of Plasticity and Elasticity Theory" is based on the knowledge of such disciplines
as "Higher Mathematics", "Theoretical Mechanics (Statics)", "Introduction to Civil
Engineering” and is the basis for the study of further disciplines, namely: "Building
structures”, "Metal structures”, "Structural mechanics (special course)",
"Foundation Engineering".

2. PROGRAM OF THE ACADEMIC DISCIPLINE

2.1. Content of the academic discipline

The educational material of the discipline is structured on a modular basis
and consists of two educational modules, namely:

- training module Nel "Fundamentals of the theory of elasticity";

- module 2 "Fundamentals of the theory of plasticity and creep”, each of
which is a logically complete, relatively independent, integral part of the
discipline, the mastery of which involves conducting module control work and
analyzing the results of its implementation.

A separate third module (educational component EC39) is a term paper that
a student completes in the fourth semester (fifth semester for the FNS). The term
paper is an important component of consolidating and deepening the theoretical
and practical knowledge and skills acquired by the student in the process of
mastering the discipline.

2.2. Module structure and integrated requirements for each module

Module Nel “Fundamentals of the theory of elasticity”

Integrated requirements for module 1: to know basic hypotheses and
methods of classical and applied elasticity theory; stress theory for studying the
stressed state; theory of deformation; components of displacement and
deformation; dependence between them; continuity solution; generalized Hooke's
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law and work of elastic forces; basic equations of elasticity theory and methods of
their solution; plane problem of elasticity theory and its solution; bending of thin
plates, differential equations and their solution; work of forces and general
methods of determining displacements; variational formulation of problems of
elasticity theory and approximate methods of their solution; basics of calculation of
elastic shells by momentless and moment theory; be able to use the mathematical
apparatus of the theory of elasticity to calculate stresses and strains in engineering
structures; justify the results of the calculation and analyze them.

Topic 1: Introduction. The object of study. The main hypotheses. Model
environment. Calculation scheme. Object and subject of study of the discipline.
Model environment and its application in the resistance of materials. The concept,
essence and purpose of the design scheme. Examples of design schemes of load-
bearing building structures of buildings and structures. Problems and methods used
in the theory of elasticity and plasticity.

Topic 2. Stress theory. General information about the classical stress
theory. Limit states and stresses. Differential equations of equilibrium. Stresses on
inclined planes. Study of the stress state at a point of the body. Principal stresses.
Invariants of the stress state. Stress tensor. Intensity of stresses. The largest
tangential stresses.

Topic 3. Deformation theory. Components of displacement and
deformation. Dependence between them. Volumetric deflection. Deformation
continuity equation. Deformation tensor. Main deformations. Deformation
intensity.

Topic 4. Generalized Hooke's law. Expression of strains through stresses
and tensions through strains. Hooke's law in tensor form. Work of elastic bodies.
Potential energy of deformations.

Topic 5. Solving the problem of elasticity theory. Basic equations of the
theory of elasticity and methods of their solution. Solving the problem of the
theory of elasticity in displacements. Solving the problem in polynomials. Lamé's
equation. Solving the problem of the theory of elasticity in stresses. The Beltrami-
Mitchell equation. Solving a plane problem by the method of trigonometric series.
Determination of the basic material constants and G. The simplest problems of the
theory of elasticity.

Topic 6. A plane problem of elasticity in rectangular coordinates. Planar
deformation. Generalized plane stress state. solution of a plane problem in stresses.
Stress function. Saint-Venant's principle.

Topic 7: A plane problem of elasticity in polar coordinates. Basic
equations. Simple radial stress state. Stress function for a plane problem in polar
coordinates. Axisymmetric problems. Solution in displacements. Lamé's problem.
Golovin's problem.

Topic 8: Bending thin plates. Basic concepts and hypotheses. Displace ment
and deformation in a plate.
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Topic 9: Variational methods for solving problems on the theory of plate
bending. The content of variational methods for solving differential equations. The
Ritz-Timoshenko method. The Bubnov-Galerkin method. Vlasov's method.
Potential energy in plate bending. examples of problem solving

Topic 10: Fundamentals of thin shells calculation. Calculation of a shell
of arbitrary shape by the momentumless theory. Differential equations of
equilibrium. Displacements and deformations in a circular cylindrical shell.
Calculation of shells of revolution for symmetric loading by the moment theory.
The concept of the edge effect. Elements of Vlasov's theory of gentle shells.

Module Ne2 “Basics of the theory of plasticity and creep”

Integrated requirements for module 2: to know basic equations of the
linear theory of plasticity and methods of their application for solving engineering
problems; laws of creep theory under uniaxial loading and under conditions of
complex stress; be able to use the mathematical apparatus of the theories of
plasticity and creep to calculate the stress-strain state of structures operating
beyond the elastic limit; justify the calculation results and analyze them.

Topic 1: Basic dependencies of the theory of plasticity. Problems of the
theory of plasticity. Stress intensity and strain intensity. Criteria of plasticity.
Theory of small elastic-plastic deformations

Topic 2. The simplest problems of the theory of plasticity. The basic
system of equations of the theory of plasticity and general methods of solution.
The method of additional loads. The method of additional deformations. Method of
variable elasticity parameters. Variational methods. Application of methods of the
theory of plasticity in solving engineering problems.

Topic 3. Basic dependencies of the creep theory. Phenomena of stress
creep and relaxation. Basic hypotheses. Mechanical models of deformed body and
hereditary hypotheses of creep theory. Strength of materials under creep.

Topic 4: The simplest problems of creep theory. Creep of a prismatic
beam in bending. Rod creep in torsion. Creep of thin- and thick-walled cylinders.
NDT of a thick-walled spherical shell.

Topic 5. Strength theories for brittle and ductile materials. Problems of
strength theories. Brittle and plastic fracture. Classical strength theories for brittle
fracture and plastic fracture. Generalized theories of strength.

Topic 6. Calculation of strength and durability under alternating
stresses. Fatigue strength of materials. Fatigue curve and endurance limit of a
material. Summary cycle amplitudes. Calculations for fatigue strength and
durability.

Topic 7. Fundamentals of fracture mechanics. Basic concepts and
definitions. Computational model. Stress state in the vicinity of a crack in an
elastic region. Griffiths theory of crack propagation in an elastic medium.
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Module Ne3 (educational component EC39) “Course project”

The course project (CP) is carried out in the fourth (fifth for the FNS)
semester, in accordance with the methodological recommendations approved in
accordance with the established procedure in order to consolidate and deepen the
theoretical knowledge and skills acquired by the student in the process of
mastering all the educational material of the discipline.

The specific purpose of the CP is to determine the NDP at a point of the
body, the main stresses acting on the body; construct the main sites in determining
the volumetric NDP at a point of the body; calculate the guiding cosines of the
normal to the sites; check the feasibility of using the selected function for further
solving the plane problem of elasticity theory; determination of external and
internal forces acting on the body; construction of diagrams of external and
internal forces acting on the body; performing a static check of external and
internal forces acting on the body; analytical calculation and construction of
diagrams of transverse forces, bending and torque moments arising from bending
of the plate. The tasks differ in their variants.

The content of the CD provides for the implementation of the calculation
part and tasks of theoretical content, which constitute an explanatory note of 25-30
sheets and drawings.

The time required to complete the CD is up to 45 hours of independent work.

2.3. Thematic plan of the academic discipline

Academic hours
Full-time study Part-time study
Ne . N n
n/n Topic ‘_3 g - > 5_3 S » >
P18 858 F|8| 8|53
- 4 0% — |5
1| 2 | 345 6] 78] 9 ]10
Module Nel “ Fundamentals of the theory of elasticity ”
1.1 | Introduction. The object of study. The main 4 semester 4 semester
hypotheses. Modeling environment.
. 7 2 2 3 - - - -
Calculation scheme
1.2 | Stress theory 7 2 2 3 - - - -
1.3 | Deformation theory. 7 2 2 3 - - - -
1.4 | Generalized Hooke's law. 7 2 2 3 - - - -
1.5 | Solving the problem of elasticity theory 7 2 2 3 - - - -
1.6 | A plane problem of elasticity in rectangular
. 7 2 2 3 - - - -
coordinates
1.7 | Planar problem of elasticity in polar
. 7 2 2 - - - -
coordinates
1.8 | Bending thin plates 7 2 2 3 - - - -
1.9 | Variational methods for solving problems on 4 semester
the theory of plate bending 712023 - - -
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1 2 3 4 5 6 7 8 9
1.10 | Fundamentals of thin shells calculation 4 2 - 2 - - -
1.11 | Module control work Nel 3 -2 11 -1-/1-

Total for Module1| 70 | 20 | 20 | 30

Module Ne2 “ Basics of the theory of plasticity and creep ”

2.1 | Basic dependencies of the theory of plasticity. | 7 2 2 3 - - -
2.2 | The simplest problems of the theory of
e 7 2 2 3 - - -
plasticity
2.3 | Basic dependencies of the creep theory 7 2 2 3 - - -
2.4 | The simplest problems of creep theory 7 2 2 3 - - -
25 | Strength theories for brittle and ductile | - | 5 3 i i i

materials

2.6 | Calculations of strength and durability under

alternating stresses 702 23] -|-/1-

2.7 | Fundamentals of fracture mechanics 4 2

2.8 | Module control work No2 3 - 2 1

Total for Module2 | 50 | 14 | 14 | 22

Module Ne3 “ Course project ”

3.1 | A plane problem of elasticity theory. Planar
and volumetric NDP at a point of a body. | 45 | - - 45 | - - -
Bending of plates.

Total for Module 3 | 45 - - 45 - - -

Total for Academic Discipline | 165 | 34 | 34 | 97 | - - -

2.4. List of questions for exam and final test

The list of questions and the tasks to prepare for the exam 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;

- research method.

The implementation of these methods is carried out during lectures,
laboratory work, demonstrations, independent problem solving, work with
educational and normative-technical literature.

3.2. Recommended literature
Basic literature
3.2.1. Tpaa B.M. Omip matepianiB (cremiaTbHAIA Kypc) TEOPis MPY>KHOCTI Ta

macTuyHocCTI: miapyyHuk / B.M. Tpau, A.B. IlonBopuuii. — K: Kapasena, 2016.
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3.2.2. Moxaposcbkuit M.C. Teopist mpy>KHOCTI, IUTACTUYHOCTI 1 MOB3YYOCTI:
niapy4yHuk 11 By3iB / M. C. Moxaposcebkuii. — K. : Bua mkona, 2002. — 308 c.

3.2.3. boxunapuuk B.B. Enemenut teopii npyxHocti / B.B. boxunaphuk,
['.'T. Cynaum. — JIsBiB: CBit, 1994. — 560 c.

3.2.4. boponauoB M. M. Teopid npyXHOCT1 Ta MJIACTUYHOCTI: HaBYAIbHUI
nociOnuk / M.M. bopoaaudos, M. 1. CaBuenko. - K.: HAY, 2006.- 224 c.

3.2.5. Ilucapenko I'.C. Omip matepianis : miapyunuk / I'.C. [Tucapenxo, O.J1.
Kgitka, E.C. Ymancekuii ; 3a pen. I'.C. [lucapenka. — 2-re BH/I., AOMOB. 1 epepoo0.
— K. : Buma mxk., 2004. — 655 c.

3.2.6. Maptunenko A.O., [lonBopuuit A.B. Onip matepiainiB (crneuiaabHUR
kypc). Hactuna [: HaBuansnuit nocionuk. — Pisae: HYBI', 2010. — 334 c.

Additional literature
3.2.8. Kopuinos I'.JI. Teopis mpyxHOCTI B mpukiagax Ta 3amadax. — K.:

XAl 1994. — 196 c.

3.2.9. Omip marepiajiiB 3 OCHOBaMH TeOpii MPYXKHOCTI ¥ IJIACTUYHOCTI
[TexcT] : ¥ nBox wactuHax, m'stu kaurax. Kaura | : 3aransHi ocHOBU Kypcey. U.1 :
[Tinpyunuk y tppox kHurax / B.I'. Ilickynos, B.K. Ilpucsokuiok; 3a pen. mpod.
B.T".ITickynoga. — K. : Buma mkomna, 1994. — 204c.

3.2.10. babenko A. €. Teopis npyxHocTi : miapyunuk. Y. 1 / A. €. babenko,
M. 1. bo6up, C. JI. boiiko, O. O. boponko. - K. : Ocnosa, 2009. - 239 c.

3.2.11. baxxenoB B. A. byniBensHna mexanika: Enektponnauii migpyuauk / B.
A baxenos, O. B. IIlnmos. — K., 2008. — 436 c.

3.2.12. Yuxnamze E. JI. Onip matepianiB: Hapdu. mociOnuk / Yuxnamnze E.JI. —
X: YVxpdA3T. 2002. — 362 c.

3.3. Information resources on the Internet

3.3.1. http://www.lib.nau.edu.ua/php/index.php

3.3.2. https://www.springer.com/journal/00419

3.3.3. https://www.elibrary.ru/title _about.asp?id=32550

3.3.4. https://www.elibrary.ru/title about.asp?id=9008

3.3.5. https://www.youtube.com/channel/lUCY1VGmBzf2iFbKWJy3vy4KQ
3.3.6. http://opir.knuba.edu.ua/content/pro-zbirnik-0
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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 Tables.4.1.

Table 4.1.
Max number of Max number of
points points
Type of educational work [Full-time Correspo Type of educational work  Full-time ~OITEsPo
form of ndence form of ndence
study form of study form of
study study

4 semester /4,5 semester 3OH

Module Nel: “Fundamentals of the
theory of elasticity”

Module Ne2 “Fundamentals of the theory of
plasticity and creep”

Type of educational work points | points Type of educational work points | points
Laboratory work 36 30 Laboratory work 6x4=24, 24
9x4=36, 3x10=30 (3®H) 2x5=10 0
Performing control i 20
(homework) work
In order to be .
admitted to the module test To be admitted to the
25 - module test Ne2, a student| 15 -
Nel, a student must score
must score at least
at least
Performing modular 10 3 Performing a modular control 10 i
control work Nel work Ne2
Total for module Nel 46 50 Total for module Ne2 34 10
Total for modules Nel, No2 80 60
Semester exam 20 40
Total by discipline 100

Module Ne3

Type of educational work

Max number of points

Full-time and part-time education

Implementation of the course project 60
Defense of the course project 40
Completion and defense of a course project 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 The completed types of academic work are credited to the student if he

received a positive rating for them.

4.3. The sum of the rating grades received by the student for certain types of
completed academic work is the current module rating grade, which is entered in

the module control record.
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4.4, The final semester rating grade is converted to the national scale and
ECTS scale.

4.5 The final semester rating grade in points, according to the national scale
and the ECTS scale is entered in the test-examination record, study card and
student's record book, for example 92/Excellent/A, 87/Good/B, 79/Good/C,
68/Failing/D, 65/Failing/E, etc.

4.6 The final rating grade in the discipline is equal to the final semester rating
grade. The specified final rating grade in the discipline is entered in the Diploma
Supplement.
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(@ 03.02 - 01)

APKYII MOIMWPEHHA IOKYMEHTA

5 Kynu .
Ne nepeaHo Hata [L.LLb. oTpumyBaua [imac [Tpumitku
IPUM. (wimpoamin) BU1a4l OTpUMyBaya
(P 03.02 -02)
APKYIII O3HAUMOMJIEHHSA 3 JOKYMEHTOM
Ne ITignuc Jara
- IIpi iM' -0 | 5| 1 HOM- [Tpumirku
pi3BHIIE IM'sT T0-0aTHKOBI 03HaOMIIEHOT 0o3HailoM p
Top. ocoou JIEHHSA
(P 03.02 - 04)
APKYIII PECCTPAIIII PEBI3II
No . - . . . B
mop. [IpizBumie im'st m0-6aTHKOBI [ara peBi3ii [Tignuc :;gs;g;lgﬁ?o
(P 03.02 - 03)
APKYHI OBJIIKY 3MIH
) ITignuc
o Ne nmucta (cTopiHKH) 02?)6?1, Jlata Jlata
3MiI_{I/I AHVILO- sqKa BHECCHHS | BBCICHHS
3Mminenoro | 3aminenoro| HoBoro Y BHECIIa 3MIHH 3MIHU
BaHOTO :
3MIHY
(P 03.02 -32)
VY3I'OJKEHHSA 3MIH
ITignuc [Hiniamu, npizBuIe ITocanma Jlata
Po3poOuuk
V3romxeHo
VY3romxeHo
VY3romkeHo
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(F 21.01 - 03)

Syllabus of the academic discipline
«RESISTANCE OF MATERIALS (SPECIAL COURSE) AND
BASICS OF THE THEORY OF ELASTICITY AND
PLASTICITY»

Educational and professional program:

«Industrial and Civil Engineering»,

Field of study: 19 «Architecture and Constructiony
Specialty: 192 «Building and Civil Engineering»

Level of higher education | First (Bachelor)

Discipline status Academic discipline of the selective component

Course 2

Semester 4

ECTS credits / hours 5,5/165

Language of training Ukrainian, English

What will be studied The basic methods of the theory of elasticity and plasticity, reliability

(subject of study) and fracture mechanics in the spectrum of practical problems studied
at the level of a bachelor of civil engineering

Why is it interesting / The discipline creates the basis for the formation of engineering

necessary to study (goal) thought, thinking and intuition and provides the theoretical level of
knowledge and practical skills of a specialist in the field of
construction of buildings and structures.

Why can you learn Theoretical provisions of the theory of elasticity and plasticity, basic
(learning outcomes) calculation formulas and limits of their applicability, scientific and
technical terminology, physical quantities and units of their
measurement; methods of calculation for strength, stiffness and
stability of structural elements and structures that correspond to the
current state of knowledge in the theory of elasticity and plasticity;
ability to analyze numerical results of theoretical and experimental
studies.

PLO2 — Participate in research and development in the field of
architecture and construction. PLO5 — Use and develop technical
documentation at all stages of the life cycle of construction products.
PLO7 — Perform data collection, interpretation and application,
including through the search, processing and analysis of information
from various sources. PLO11 — Demonstrate an understanding of the
design principles of urban areas and infrastructure. PLO12 — Have
in-depth cognitive and practical skills/attainments, mastery and
innovation at the level necessary to solve complex specialized tasks
in the field of construction and civil engineering. PLO17 — Mastering
work skills to work effectively independently (course and diploma
design) or in a group (laboratory classes, including leadership skills
in their implementation), the ability to obtain the desired result in a
limited time with an emphasis on professional integrity and the
exclusion of plagiarism.
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How to use the acquired
knowledge and skills
(competencies)

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 competencies that the discipline enables you to acquire:
GCL1 — Ability to think abstractly, analyze and synthesize. GC2 —
Knowledge and understanding of the subject area and professional
activity. GC3 — Ability to communicate in the state language both
orally and in writing. GC5 — Ability to use information and
communication technologies. GC6 — Ability to independently
acquire knowledge by searching, processing and analyzing in-
formation from various sources. GC7 — Interpersonal skills.
Professional competencies that the discipline enables you to acquire:
PC1 — Ability to use conceptual scientific and practical knowledge of
mathematics, chemistry and physics to solve complex practical
problems in construction and civil engineering. PC3 — Ability to
design building structures, buildings, structures and engineering
networks (according to specialization), taking into account
engineering and resource-saving measures, legal, social,
environmental, technical and economic indicators, scientific and
ethical aspects, and modern requirements of regulatory
documentation in the field of architecture and construction,
environmental protection and labor safety. PC6 — Ability to perform
engineering activities in the field of construction, compilation and
use of technical documentation. PC7 — Ability to take responsibility
for developing and making decisions in the field of architecture and
construction in unpredictable work contexts.

Educational logistics

Contents: Object and subject of study of the discipline. Model
environment and its application in the resistance of materials.
Problems and methods used in the theory of elasticity and plasticity.
The theory of stresses. The theory of deformation. Generalized
Hooke's law. Solving problems of the theory of elasticity and
plasticity. Flat problem of the theory of elasticity. Bending of thin
plates. Variational methods for solving problems on the theory of
plate bending. Fundamentals of calculation of thin shells.

Basic dependencies of the theory of plasticity. Problems of the theory
of plasticity. Basic dependencies of the theory of creep. The simplest
problems of creep theory. Theories of strength for brittle and ductile
materials. Calculations of strength and durability under the action of
alternating stresses. Fundamentals of fracture mechanics.

Classroom sessions: lectures, laboratory classes.

Teaching methods: explanatory and illustrative method, method of
problem presentation, reproductive and research methods.

Form of training: full-part

Prerequisites

"Higher Mathematics", "Theoretical Mechanics (Statics)",
"Introduction to Civil Engineering"
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Porekvizyty

"Building structures", "Construction organization”, "Metal
structures”, " Foundation Engineering "

Information support
from the repository and
fund of NTB NAU

MoxapoBcekuit  M.C. Teopis mpyXHOCTi, TUIaCTHYHOCTI 1
NoB3y4oCTi: migpydHuk as By3iB / M. C. MoxapoBcekuii. — K. :
Buma mkoia, 2002. — 308 c.

Bbabenko A. €. Teopis npyxHnocrTi : miapyuauk. Y. 1 / A. €. babenko,
M. 1. bo6up, C. JI. boiiko, O. O. Boposxo. - K. : Ocaosa, 2009. - 239
C.

BoponauoB M. M. Teopist py)HOCTI1 Ta IJIACTUYHOCTI: HaBYAIbHUM
nocionuk / M. M. bopomados, M. I. Casuenko. - K.: HAY, 2006.-
224 c.

Location and logistics

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

Semester control,
examination methods

test tasks, module tests, written exam

Depertment Construction Computer Technologies and Airports Reconstruction
Faculty Archictecture, civil engineering and design
Professor HORB OLEKSANDR

Position: Associate Professor

Scientific degree: Candidate of Sciences
Academic title: -

Profile:
http://iap.nau.edu.ua/images/LAP_ACRED/
npp2/Gorb.pdf

tel.: 044-406-74-25

E-mail: oleksandr.horb@npp.nau.edu.ua
Room: 5.510

Originality of academic
discipline

Original

Link to discipline

https://er.nau.edu.ua/handle/NAU/24905




