DedepanbHoe 20Cy0apcmeenHoe a8MOHOMHOe 00PA308amMeNbHOE YUpeHcOeHUe
svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyarcovl HApoOosy

UHMceHepHas akademus

AHHOTAIMS YYEBHOI JUCHUILINHBI

Oopa3oBartesibHAsI MPpOrpaMMa
08.04.01 Civil Engineering / CTpoUTEIBCTBO

08.04.01 Civil Engineering and Built Environment / CtponTeibHasi MHXEHEPHs U IIOCTPOEH-

Has cpejia
(HaumenoBanue 0OPA308aMENbHOU NPOCPAMMDBL (NPODULL, CREYUATUZAYUL)

HanmenoBanue nucum- | Problem solving techniques in Civil Engineering / Memoout peuie-
ILUIMHBI HUA HAYYHO-MEXHUYECKUX 3a0ay 8 CIpOUmenbcmee
O0bEM TUCHUTIJINHBI 3 3E (108 4gac.)
KpaTkoe cogepskaHue U CHUILINHBI
Ha3Banue pa3nesnoB Kparkoe conepxanue pas3aesioB (TeM) IMCHUIIIAHBI:
(TeM) TUCUMTIJIMHBI
Theoretical studies Science as a continuously evolving system of knowledge of objec-

tive laws of nature, society and thinking. The goal of science. Scien-
tific research. Purposes of scientific research. The theoretical studies.
Applied research. Technical and technological development. The pur-
pose of development. Scientific and technical information. The scien-
tific direction. The scientific problem. The wording of the problem and
making hypotheses. Scientific theme.

Experimental studies The basics of methodology of experimental studies. Natural exper-
iments. Artificial experiments. The computational experiments. Labor-
atory experiment. Full-scale experiment. Research (search) experi-
ment. The goals and objectives of experimental research. Experiment
planning. The planning matrix. Regression analysis. A factorial exper-
iment.

Development of technical Copyright. Patent law. The invention. Useful model. An industrial
and technological solu- | design. Application for intellectual property object. Methods of pre-
tions scientific and tech- | paring the patent application. A patent search. Selection of unique.
nical problems. Criticism of peers. Selection of the prototype. Criticism of the
prototype. Drawing description.

Processing and analysis Comparison of results of theoretical and experimental studies. The
of research results matching criteria. Criteria of adequacy of theoretical and experimental
dependencies. Mathematical processing of experimental data. Analysis
of experimental results. Preparation of research results for publication
and scientific periodicals. Scientific report. Abstract. Dissertation.
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DedepanvHoe 20cyoapcmeenHoe agmoHOMHOe 00pa308amenbHoe YUpertcoeHue

svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyarcovl HApoOosy

UHxceHepHaa akademus

AHHOTAIIUA YYEBHOM JUCITATIINHBI

Oopa3oBartesibHAsI MPpOrpamMma
08.04.01 Civil Engineering / CTpoUTEIBCTBO

08.04.01 Civil Engineering and Built Environment / CtponTeibHast MHXEHEPHS U IIOCTPOEH-

Haid cpcaa

(naumenoganue 06paz08amenbHOl NPozpammsl (RPoGuis, cneyuaruzayus)

HanmenoBanue JUCIUIIIHHEBI

Project management

O0BEM U CIUIIIIHHEI

4 3E (144 uac.)

Kpatkoe cogep:xanue 1uCHHIINHBI

Ha3Banue pa3nenoB (TeM) IUCUMILIHHbI

Kparkoe conepxxanue pas3aesioB (TeM) IMCIHU-
IIHHBI:

Basic concepts of the project

Definition of the project. Signs of the project.
Classification of projects. Portfolio of projects.
Content (subject area) of the project. Initiation
of the project. Goals, objectives, strategies, re-
sults and success criteria of an investment con-
struction project.

The charter of the project. The life cycle of the
investment construction project. The life cycle
of a property. The environment of the invest-
ment construction project. Participants (stake-
holders) of the project.

Fundamentals of the methodology for manag-
ing of investment construction projects

Definition of project management. Project-
oriented management. Managed parameters of
the investment construction project. Design tri-
angle. The project management system model.
The history of the emergence and development
of project management methodology. Standards
and norms for project management. Certification
of project management specialists. Application
of project management methods

Fundamentals of planning, control and regu-
lation of investment construction projects.

The essence, basic principles and classification
of project planning. Stages and processes of pro-
ject planning. Planning levels for an investment
construction project. Integrated (strategic) pro-
ject planning. Milestone Planning. Detailed (tac-
tical) and

operational planning. Planning errors. Factors
affecting the success of project planning. Docu-
menting an investment construction plan

project. Basic concepts and principles of control




and regulation of projects. Processes and stages
of control and regulation of a construction pro-
ject. Reports.

Resource and cost management of construc-
tion projects.

Types of project resources. Roles project calen-
dars. The relationship between volume, labor
and duration. Types of work durations. Stages of
resource planning. Functions of need and avail-
ability of resources. Analysis of the resource
feasibility of the project. Resource conflicts and
methods for resolving them.

Project analysis and the basis of financing of
investment construction projects.

Project analysis. Project cash flow. Viability and
financial feasibility of the project. Fundamentals
of project financing. Estimation of cost and
budgeting of the project. Sources and
organizational forms of project financing. Clas-
sification of project financing schemes. Public
and private financing of the project.

Assessment of the effectiveness of investment
construction projects.

Types of investment project efficiency. The
basic principles of evaluating the effectiveness
of investment projects. The scheme for evaluat-
ing the effectiveness of an investment project.
The discount rate. Discounting cash flows. Key
performance indicators of the project: net in-
come PV, net present value NPV,
cost-effectiveness index, present value index of
discounted costs PI, internal rate of return IRR,
payback period, payback period taking into ac-
count discounting.

Organizational structures for managing in-
vestment construction projects.

The concept of the organizational structure of
project management. Principles of organization-
al design. Types of organizational structures of
the project. Project management systems. EPC
and EPCM companies. Project management
team. The project team. Project Manager. Pro-
ject director. Project Board Management struc-
tures for a project-oriented organization: func-
tional, matrix, design, mixed. Project Manage-
ment Office.

Supply and contract management of invest-
ment construction projects.

Project supply and contract management. Stages
of project supply and contract management.
Integrated logistics of the project. Concept and
life cycle of a contract. Types of contracts and
contracts in construction. Planning

procurement and contracts. Selection of suppli-
ers and contractors. Assessment of the qualifica-
tions of the contractor. The procedure for con-
ducting bidding. Conclusion, administration and




closing of contracts in construction. Features of
placing orders for state and municipal needs.
Auction concept in electronic form.

Risk and change management of investment
construction projects.

Project risk management. Concept and risk fac-
tors. Types of risks. Stages of risk management.
Risk management plan. Definition (identifica-
tion) of risks. Information gathering technolo-
gies. Qualitative risk analysis. Quantitative risk
analysis. Risk Response Plan.

Methods and strategies for responding to risks.
Monitoring and control of risks.

Project Security Management. Project change
management. Approval and approval of chang-
es. Control and coordination of the implementa-
tion of changes.

PazpaboTumk:
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Deoepanvroe 20cyoapcmeeHHoe a8MOHOMHOE 00pa3068amelbHOe YUpexcoeHue

svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyaircovl HApoOosy»

UHMxceHepHas akademus

AHHOTAIIUA YYEBHOM JUCITATIINHBI

Oo0pa3oBartesibHAsI MPpOrpaMMa
08.04.01 Civil Engineering / CTpOoUTEIBCTBO

Coenmanusanusi:

08.04.01 Civil Engineering and Built Environment / CtponTeisHasi MHXEHEPHS U IIOCTPOEH-

Haid cpcaa

HanmeHnoBaHue JUCHUTIIMHBI

Mathematical Modelling

O0BEM U CHUNIIIHHBI

3 3E (108 uac.)

KpaTkoe cogepskaHue U CHUILINHBI

Ha3zBanmue pa3iesioB (TeM) IHCUMILIHHBI

Kpatkoe cogep:xanue pa3ienoB (TeM) TUCIH-
IIMHBI:

The subject and tasks of the course "'mathe-
matical modeling of spatial structures"

Place, purpose and advantage of mathematical
modelling in the process of knowledge of ob-
jects and natural phenomena. Model, as a tool
for the investigation of objects and phenomena
and as a tool for managing them. Prerequisites
for the successful application of mathematical
modelling. Abstract model by R. Kalman. Clas-
sification of objects by type of behavior. Analyt-
ical and simulation models. Stages of mathemat-
ical modelling. Historical experience in the for-
mation of mathematical models and solving
practical problems by means of mathematics.
The task of the trajectory of a ray of light re-
flecting from a mirror. The problem of the tra-
jectory of a refractive ray of light. Brachisto-
chrone problem. Models based on the principle
of least action and the principle of equilibrium.

Basic fundamental laws in mechanics

Principles of causality. Equations of state. Postu-
lates about space and time. The law of conserva-
tion. The least action. The principle of Lagrange.
Hamilton-Ostrogradsky principle. Stable and
unstable equilibrium. Euler equations. Principle
d'Alembert.

The concept of a mathematical model

The concept of the model of the object or phe-
nomenon. Mathematical model. The requirement
for a mathematical model. General technology
for solving practical problems using mathemat-
ics. The sequence of construction and testing of
mathematical models on the examples of the
simplest problems of mechanics: stretching and




compression of the beam. Bending of the beam,
loss of stability of the beam. The test of a math-
ematical model is an assessment of the state of
an object. Models for controlling the parameters
of objects and phenomena. The multiplicity of
questions about the manifestations of objects
and phenomena and the generality of models.
Check the adequacy of mathematical models.
Simplified models.

Formation of mathematical models

Ideas used as the basis of mathematical models.
Reflection of properties and characteristics of
objects in a mathematical model. Idealization
and abstraction. Mathematical language of the
formation of a practical problem. Characteristic
concepts for describing objects and phenomena
(energy, mass, force, space, time, etc.) and
qualitative and quantitative representation in
models. Covariance Tasks of analysis and syn-
thesis. Determining relationships and empirical
dependencies in mathematical models. Dimen-
sion of the quantities and formulas expressing
the problem. Simplification and refinement of
the mathematical model. The dimension of the
tasks. Analysis of the impact of simplifications
and clarifications.

Types of mathematical models

Structural and functional models. Discrete and
continuous, linear and nonlinear models. Simu-
lation of partial differential equations. The prob-
lem of the shapes of the searchlight mirror. Lin-
earization. Variational models. Likely models.
Other types of models. Hierarchy of mathemati-
cal models. Mathematics Mode Closure

Methods for solving problems formulated by
mathematical models.

The investigation of the mathematical problem
generated by the created mathematical model.
Existence, multiplicity and uniqueness of solu-
tions. The choice of mathematical methods for
solving the formulated problem. Exact and close
solution. Variational tasks. The boundary value
problem and the Cauchy problem. Analytical
solution. Asymptotic expansions. Ritz method.
Bubnov-Galerkin Method. Discretization of
tasks. Euler method. Reduction of the solution to
the solution of problems of linear algebra. Finite
difference method and finite element method.
Systems of linear equations and their solution.
The problem of eigenvalues. Search for extre-
mums of functions and functionals. Newton's
method for solving nonlinear problems. Re-
search solutions. Selection and control of solu-
tion accuracy. Dimensional control. Verification
of models.

The use of computing in mathematical model-
ling.

The concept of computational experiment. Triad
"model-algorithm-program". Numerical simula-
tion. A preliminary investigation of mathemati-




cal models. Qualitative analysis. Dimensionless
analysis of the problem. Approximate solutions.
Exact solutions. Algorithm solutions. Program-
ming and problem solving software. Carrying
out computer calculations and their analysis.
Planning calculations. Processing calculation
results. Refinement of computational models.

Mathematical modelling in problems of me-
chanics of a deformable solid

Representation of a solid body as a continuum.
Other simplifying hypotheses and assumptions.
Elastic body Plastic body Internal forces, stress-
es, deformations, displacements. Stress-strain
state of a solid. Strain tensor, stress tensor and
principal stress. Hooke's law as an equation of
state. Static equilibrium equations and equilibri-
um equations in motion. Compatibility equations
of deformations. The expression of the change
of energy. The formulation and solution of prob-
lems of statics and dynamics of a rigid body.
Two-dimensional and one-dimensional prob-
lems of the theory of elasticity. Construction of
mathematical models and solving problems of
mechanics of liquids and gases. Ideal incom-
pressible fluid. Viscous fluid. Perfect gas. Set-
ting goals. Euler's equation for the motion of an
ideal fluid. Tasks hydrostatics. Perfect fluid
movement and viscous fluid movement. Navier-
Stokes equation. Waves in liquid and gas.

Problems of finding the optimal solution and
their mathematical modelling

Ideas involved in the construction of mathemati-
cal models of optimization problems. Variation-
al tasks. The formulation and solution of the
Brachistochrone problem. The simplest prob-
lems of finding the optimal solution and solving
them mathematically. Tasks on the best size of a
tin can. Economic tasks in construction.
Mathematical programming. Modelling by goal
function and constraint inequalities.

Pazpabotuuk:
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Dedepanvroe 20Cy0apcmeennoe asmMoHOMHOe 00PA308AMENbHOE YUPENCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opysrcovl HApoO0osy»

UHMxceHepHas akademus

AHHOTAIIUA YYEBHOM JUCITATIINHBI

Oo0pa3oBartesibHAsI MPpOrpaMMa
08.04.01 Civil Engineering / CTpoUTEIBCTBO

Coemmanmsanms: 08.04.01 Civil Engineering and Built Environment / CtpourensHas HHXe-

HCpUA U ITIOCTPOCHHAA CpEaa

HaunmenoBanue JUCHUIIMHDBI

Fundamentals of the Finite Element Method

O0BEM U CHUNIIIHHBI

4 3E (144 uac.)

KpaTkoe cogepskaHue U CHUILINHBI

Ha3zBanmue pa3iesioB (TeM) THCUMILIU-
HbI

Kpatkoe cogepxanue pa3zaesioB (TeM) IHCHUIIHHBI:

Plane Stress and Plane Strain Theory

Plane stress and plan strain approximations. Coordinate sys-
tems. Displacement of material points. State of strain. State
of stress. Stress equilibrium at a point. Constitutive equa-
tions. Boundary conditions. Differential form of the govern-
ing equations. Weighted residual method. Integral form of
the governing equations.

Finite Element Tools

Finite element concept. Description of finite element shape.
Quadrilateral elements. Triangular elements. Interpolation of
variables in finite elements. Differentiation of functions in
finite elements: Differentiation of shape functions. Differen-
tiation of behavioral variables. Integration of functions in
finite elements: Integration over quadrilateral elements; Inte-
gration over triangular elements. Numerical integration. One-
dimensional Gauss integration: Gauss integration in quadri-
laterals; Gauss integration in triangles.

Finite Element Networks

Decomposition of a slab. Element shape. Displacement in-
terpolation. Strain interpolation. Element and system stiff-
ness matrices. Element and system body load vectors.
Boundary conditions: Shape of the boundary; System bound-
ary load vector; Boundary conditions at nodes. Algebraic
governing equations. Assembly and solution of the algebraic
system equations. Assembly of the system equations. Struc-
ture of the system matrix. Solution of linear equations with
profile and status. Accuracy and convergence of the finite
element method. Stress computation.

Finite Element Types Rectangular element with 4 nodes. Constant strain triangular
element. Quadrilateral element with 8 nodes. Linear strain
triangular element.

Pazpabotuuk:
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DedepanbHoe 20cy0apcmeeHHoe a8MOHOMHOe 00pa308amenbHoe YupelcoeHue

svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyarcovl HApoOosy

Huowcenepnasn akademusn

AHHOTALMS YYEBHOI JUCHUILINHBI

O0pa3zoBaTenbHas mporpaMma
08.04.01 Civil Engineering / CTpOHUTEIBCTBO

Coermuanuszanums: 08.04.01 Civil Engineering and Built Environment / CtpourenibHas MHXKe-

HCpHA U IOCTPOCHHAA Cpeaa

HanmeHnoBaHue JUCHUTIMHbBI

Structural Design in Steel / IIpoekmuposanue
CMAIbHBIX CHIPOUMENbHBIX KOHCIPYKYUTL

O0BEM U CIUIIIIHHEI

3 3E (108 uac.)

KpaTkoe cogepskaHue U CHUILINHBI

Ha3zBanmue pa3iesioB (TeM) IHCHUMILIHHBI

Kpatkoe conep:xanue pa3ienoB (TeM) q1uCIH-
IUIMHBI:

Calculation of the transverse frame of the
steel framework of a multistory building

Determination of the loads and impacts acting on the
transverse frame of the steel framework of a multisto-
ry building.

The overall calculation of the transverse frame of the
steel framework of a multistory building based on a
flat FE model. Analysis of the calculation results.
The overall calculation of the transverse frame of the
steel framework of a multistory building based on the
spatial model of the FE model.

Calculation of metal truss

Total FE calculation of metal truss. Analysis of the
calculation results.

Selection of cross-sections and checking the strength
of the elements of the metal truss.

Investigation of the stress-strain state of metal truss’s
joints.

Pa3zpadoruunk:
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DedepanvHoe 20cyoapcmeenHoe agmoHOMHOe 00pa308amenbHoe YUpertcoeHue

svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyarcovl HApoOosy

Huorwcenepnan axkademusn

AHHOTALMS YYEBHOI JUCHUILINHBI

O0pa3zoBaTenbHas mporpaMma
08.04.01 Civil Engineering / CTpOHTEIBCTBO

Coermmanuszauums: 08.04.01 Civil Engineering and Built Environment / CtpourenbHas MHXKe-

HCpHA U IOCTPOCHHAA Cpeaa

HanmeHnoBaHue JUCHUTIIMHBI

Structural Design in Steel: Special Topics /
IlIpoekmupoeanue cmanbHbIX CIPOUM EILHBIX
koncmpykyuii: Cneuykypc

O0BEM U CIUIIIIHHEI

4 3E (144 uac.)

Kpatkoe cogep:xaHue 1uCHHIINHBI

Ha3Banue pa3nenoB (TeM) IUCUMILIHHBI

Kparkoe conepkanue pasnaesioB (Tem) IuCIH-
TUIMHBI:

Calculation of the transverse frame of the
steel framework of a multistory building

Determination of the loads and impacts acting on the
transverse frame of the steel framework of a multisto-
ry building.

The overall calculation of the transverse frame of the
steel framework of a multistory building based on a
flat FE model. Analysis of the calculation results.
The overall calculation of the transverse frame of the
steel framework of a multistory building based on the
spatial model of the FE model.

Calculation of metal truss

Total FE calculation of metal truss. Analysis of the
calculation results.

Selection of cross-sections and checking the strength
of the elements of the metal truss.

Investigation of the stress-strain state of metal truss’s
joints.

PaspabGorumk:
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svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyarcovl HApoOosy

UHMxceHepHas akademus

AHHOTALMS YYEBHOI JUCHUILINHBI

O0pa3zoBaTenbHasi mporpaMma
08.04.01 Civil Engineering / CTpOHTEIBCTBO

Coermmanuszanums: 08.04.01 Civil Engineering and Built Environment / CtpourenbHas MHXKe-

HCpHA ¥ IOCTPOCHHAA Cpeaa

HaunmeHnoBaHue JUCHUIIMHDBI

Linear theory of elasticity

O0BEM U CIUIIIIHHEI

3 E (108 uac.)

Kpatkoe cogep:xaHnue 1uCHHIINHBI

Ha3Banue pa3nenoB (TeM) IUCUMILIHHbI

Kparkoe conepxanue pas3aesioB (TeM) IMCIHU-
IUIHHBI:

Equilibrium equations.

The main hypotheses of the theory of elasticity.
Equilibrium equations in the rectangular coordi-
nate system. Equilibrium equations in the polar
coordinate system. Boundary conditions.

Theory of solving problems of elasticity theory
in displacements and stresses.

Deformation theory. Equations of continuity of
deformation. The relationship between stresses
and deformations. Solution of basic differential
equations.

The plane problem of theory of elasticity.

A plane problem in a rectangular coordinate sys-
tem. A plane problem in the polar coordinate
system. Calculative equations in the analyses in
stresses and deformations.

Solution of problems of theory of elasticity.

Solution of problems in rectangular coordinate
system. Solution of problems in the polar coor-
dinate system.

The theory of bending of plates.

Derivation of the Sophie Germain equations for
a thin plate. Calculation of rectangular plates.
Calculation of round plates.

PazpaboTtumk:
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Huorwcenepnan axkademusn

AHHOTALMS YYEBHOI JUCHUILINHBI

Oopa3oBartesibHAsI MPpOrpaMMa

08.04.01 Civil Engineering / CTpOHTEIBCTBO

Coermumanuszaums: 08.04.01 Civil Engineering and Built Environment / CtpourenbHas MHXKe-

HCpHA U IOCTPOCHHAA Cpeaa

HanMeHoBaHMe M CHMILIHHBI Modelling of construction processes

O0LEM TUCHUILIHHBI 4 3E (144 4ac.)

KpaTkoe cogepskaHue U CHUILINHBI

HaszBanmue pa3gesnioB (Tem) nucuuiuiuabl | KpaTkoe cogep:kanmne pa3aesioB (TeM) AW CHUILIIH-

HbI:

1. Main points of modelling of construc- | 1.1.
tion processes 1.2.

Main stages of buildings construction
Main points of design of various construction
processes.

2. Modelling of underground construc- 2.1.
tion processes
2.2.

2.3.

Underground construction process by slurry wall
method

Underground construction process by top-down
method

Construction of various types of foundations

3. Modelling of cast-in-situ construction | 3.1.
processes

Various types of formwork systems and fields of
their applications

Technology of concrete works

Concrete curing in various climatic conditions

3.2.

3.3.

4. Modelling of construction of high-rise | 4.1.
buildings 4.2.

4.3.

Construction of skyscrapers

Construction of tower buildings

Construction of high-rise buildings by method of
floor lift

PaspabGorumk:
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DedepanvHoe 20cyoapcmeenHoe agmoHOMHOe 00pa308amenbHoe YUpertcoeHue

svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyarcovl HApoOosy

UHxceHepHaa akademus

AHHOTAIIUA YYEBHOM JUCITATIINHBI

Oopa3oBartesibHAsI MPpOrpamMma

08.04.01 Civil Engineering / CTpOHTEIBCTBO

Coermmanuszanums: 08.04.01 Civil Engineering and Built Environment / CtpourenbHas MHXKe-

HCPHA U IOCTPOCHHAA CpEla

HanmenoBanue JUCIUIIIHHEBI

Structural Design in Reinforced Concrete /
Ilpoexmuposanue jcene3o6emonnvix
KOHCMPYKYUil

O0BEM U CIUIIIIHHEI

3 3E (108 uac.)

KpaTkoe cogepskaHue U CHUILINHBI

Ha3zBanmue pa3iesioB (TeM) IHCUMILIHHBI

Kpatkoe cogep:xanue pa3iesnoB (TeM) TUCIH-
IIMHBI:

The basic concepts of the design of reinforced
concrete structures.

Historical background. Concrete and reinforced
concrete. Advantages of reinforced concrete as a
structural material. Design Codes. SI Units and
shaded areas. Admixtures. Calculation accuracy.
Introduction to Loads. Dead loads. Live loads.
Environmental loads. Selection of Design loads.
Calculation accuracy.

Flexural and strength analysis of beams ac-
cording ACI code.

Ultimate or nominal flexural moments. Cracking
moment. Elastic stresses-concrete cracked. De-
sign methods. Advantages of Strength Design.
Elastic Stresses—Concrete Cracked. Structural
Safety. Derivation of beam expressions. Strains
in Flexural Members. Balanced sections, ten-
sion-Controlled sections, and compression-
controlled or brittle sections. Strength reduction
or ¢ Factors. Minimum Percentage of Steel.
Balanced steel percentage,

Analysis and design of T-beam and doubly
reinforced beams.

Analysis of T-beams. Design of T-beams. De-
sign of T-beams for negative moments. L-shaped
beams. Load factors. Design of rectangular
beams. Miscellaneous beam considerations. De-
termining steel area when beam dimensions are
predetermined. One-way slabs. Cantilever beams
and continuous beams. Analysis of Two-Way
slabs with Beams. Design of two-way slabs by
the ACI Code. Shear resistance of slabs. Depth




limitations and stiffness requirements. Analysis
of Two-Way slabs with Beams. Design of two-
way slabs by the ACI Code. Shear resistance of
slabs. Depth limitations and stiffness require-
ments.

Design of rectangular beam and one-way
slabs. Two- ways slabs.

Design of rectangular beam and one-way slabs.
Two- ways slabs. Design of rectangular beams.
Miscellaneous beam considerations. Determining
steel area when beam dimensions are predeter-
mined. One-way slabs. Cantilever beams and
continuous beams Design of Doubly Reinforced
Beams. Compression steel. Analysis of Two-Way
slabs with Beams. Design of two-way slabs by
the ACI Code. Shear resistance of slabs. Depth
limitations and stiffness requirements. Distribu-
tion of Moments in slabs. Design of an interior
flat plate. Placing of live loads. Transfer of mo-
ments and shears between slabs and columns.

Shear diagonal tension. Torsion.

Introductory Comments on Torsion Shear
Stresses in Concrete Beams. Shear Strength of
Concrete. Shear Strength of Members Subjected
to Axial Forces. Shear cracking of reinforced
concrete beam. Behavior of beams with web re-
inforcement. ACI Code requirements. Design
for Shear. Economical Spacing of Stirrups.
Shear Friction and Corbels. Torsional reinforc-
ing. Torsional moments that have to be consid-
ered in design. Torsional moment strength. Tor-
sional stresses. Design of torsional reinforcing.
Additional ACI Requirements

Columns. Design of short columns subject to
axial load and bending. Slender columns.

Types of columns. Axial load capacity of col-
umns. Code requirements for cast-in-place Col-
umns. Failure of tied and spiral columns. Design
of axially loaded columns. Design formulas.
Comments on economical column design. Axial
load and bending. The Plastic centroid. Use of
interaction Diagrams. Design and analysis of
eccentrically loaded columns using interaction
Diagrams. Shear in Columns. Slenderness ef-
fects. Slender columns in nonsway and sway
frames. ACI Code treatments of slenderness Ef-
fects. Magnification of column moments in non-
sway and sway frames.

Serviceability limit states of the structures

Importance of deflections. Control of deflec-




tions. Calculation of deflections. Effective mo-
ments of Inertia. Long-Term deflections. Sim-
ple-Beam deflections. Continuous-beam deflec-
tions. Types of cracks. Control of flexural
cracks. ACI Code Provisions concerning cracks.
Miscellaneous cracks,

Bond, Development lengths, and splices.

Cutting off or bending bars. Bond stresses. De-
velopment lengths for tension reinforcing. De-
velopment lengths for welded wire fabric in ten-
sion. Development lengths for compression bars.
Critical sections for development length. Effect
of combined shear and moment on development
lengths. Effect of shape of moment Diagram on
development lengths. Cutting off or bending
bars. Bar splices in flexural members. Tension
splices. Compression splices. Headed and me-
chanically anchored bars.

Reinforced concrete masonry. Retaining and
Shear walls. Cantilever retaining walls.

Masonry materials. Specified compressive
strength of masonry. Maximum flexural tensile
reinforcement. Walls with out-of-plane loads—
Non-load-bearing walls. Masonry lintels. Walls
with out-of-plane loads—Load-bearing. Walls
with In-plane loading—Shear walls. ACI provi-
sions for shear walls. Empirical and rational de-
sign Methods of walls. Types of retaining walls.
Failures of retaining walls. Lateral pressure on
retaining walls. Cracks and wall joints. Design
of semi gravity retaining Walls

Design of wall footings. Plain concrete footings.
Rectangular isolated footings. Combined foot-
ings. Actual soil pressures. Allowable soil pres-
sures. Design of square isolated footings. Foot-

Footings. ings subjected to axial loads and moments. Load
transfer from columns to footings. Footings sup-
porting round or regular polygon-shaped
columns.

PazpaboTumk:

Crapmuii mpenogaBarelib IenapTaMeHTa CTPOUTEIbCTBA
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DedepanvHoe 20cyoapcmeenHoe agmoHOMHOe 00pa308amenbHoe YUpertcoeHue

svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyarcovl HApoOosy

UHxceHepHaa akademus

AHHOTAIIUA YYEBHOM JUCITATIINHBI

Oopa3oBartesibHAsI MPpOrpamMma
08.04.01 Civil Engineering / CTpoUTEIBCTBO

Coemmanmsanms: 08.04.01 Civil Engineering and Built Environment / CtpourensHas HHXe-

HCpUA U ITIOCTPOCHHAA CpEaa

HanmeHnoBaHue JUCHUIIMHBI

Structural Design in Reinforced Concrete:
Special Topics / [Ipoexkmupoeanue ceneszooe-
mouHnblx Koncmpykuyuit: Cneykypce

O0BEM U CHUNIIIHHBI

3 3E (108 uac.)

Kpatkoe cogep:xaHnue 1uCHHIINHBI

Ha3Banue pa3nenoB (TeM) IUCUMILTIHHbI

Kparkoe conepxxanue pa3iesioB (TeM) IMCIHU-
IIHHBI:

The basic concepts of the design of reinforced
concrete structures.

Historical background. Concrete and reinforced
concrete. Advantages of reinforced concrete as a
structural material. Design Codes. SI Units and
shaded areas. Admixtures. Calculation accuracy.
Introduction to Loads. Dead loads. Live loads.
Environmental loads. Selection of Design loads.
Calculation accuracy.

Flexural and strength analysis of beams ac-
cording ACI code.

Ultimate or nominal flexural moments. Cracking
moment. Elastic stresses-concrete cracked. De-
sign methods. Advantages of Strength Design.
Elastic Stresses—Concrete Cracked. Structural
Safety. Derivation of beam expressions. Strains
in Flexural Members. Balanced sections, ten-
sion-Controlled sections, and compression-
controlled or brittle sections. Strength reduction
or ¢ Factors. Minimum Percentage of Steel.
Balanced steel percentage,

Analysis and design of T-beam and doubly
reinforced beams.

Analysis of T-beams. Design of T-beams. De-
sign of T-beams for negative moments. L-shaped
beams. Load factors. Design of rectangular
beams. Miscellaneous beam considerations. De-
termining steel area when beam dimensions are
predetermined. One-way slabs. Cantilever beams
and continuous beams. Analysis of Two-Way
slabs with Beams. Design of two-way slabs by
the ACI Code. Shear resistance of slabs. Depth
limitations and stiffness requirements. Analysis




of Two-Way slabs with Beams. Design of two-
way slabs by the ACI Code. Shear resistance of
slabs. Depth limitations and stiffness require-
ments.

Design of rectangular beam and one-way
slabs. Two- ways slabs.

Design of rectangular beam and one-way slabs.
Two- ways slabs. Design of rectangular beams.
Miscellaneous beam considerations. Determining
steel area when beam dimensions are predeter-
mined. One-way slabs. Cantilever beams and
continuous beams Design of Doubly Reinforced
Beams. Compression steel. Analysis of Two-Way
slabs with Beams. Design of two-way slabs by
the ACI Code. Shear resistance of slabs. Depth
limitations and stiffness requirements. Distribu-
tion of Moments in slabs. Design of an interior
flat plate. Placing of live loads. Transfer of mo-
ments and shears between slabs and columns.

Shear diagonal tension. Torsion.

Introductory Comments on Torsion Shear
Stresses in Concrete Beams. Shear Strength of
Concrete. Shear Strength of Members Subjected
to Axial Forces. Shear cracking of reinforced
concrete beam. Behavior of beams with web re-
inforcement. ACI Code requirements. Design
for Shear. Economical Spacing of Stirrups.
Shear Friction and Corbels. Torsional reinforc-
ing. Torsional moments that have to be consid-
ered in design. Torsional moment strength. Tor-
sional stresses. Design of torsional reinforcing.
Additional ACI Requirements

Columns. Design of short columns subject to
axial load and bending. Slender columns.

Types of columns. Axial load capacity of col-
umns. Code requirements for cast-in-place Col-
umns. Failure of tied and spiral columns. Design
of axially loaded columns. Design formulas.
Comments on economical column design. Axial
load and bending. The Plastic centroid. Use of
interaction Diagrams. Design and analysis of
eccentrically loaded columns using interaction
Diagrams. Shear in Columns. Slenderness ef-
fects. Slender columns in nonsway and sway
frames. ACI Code treatments of slenderness Ef-
fects. Magnification of column moments in non-
sway and sway frames.

Serviceability limit states of the structures

Importance of deflections. Control of deflec-
tions. Calculation of deflections. Effective mo-




ments of Inertia. Long-Term deflections. Sim-
ple-Beam deflections. Continuous-beam deflec-
tions. Types of cracks. Control of flexural
cracks. ACI Code Provisions concerning cracks.
Miscellaneous cracks,

Bond, Development lengths, and splices.

Cutting off or bending bars. Bond stresses. De-
velopment lengths for tension reinforcing. De-
velopment lengths for welded wire fabric in ten-
sion. Development lengths for compression bars.
Critical sections for development length. Effect
of combined shear and moment on development
lengths. Effect of shape of moment Diagram on
development lengths. Cutting off or bending
bars. Bar splices in flexural members. Tension
splices. Compression splices. Headed and me-
chanically anchored bars.

Reinforced concrete masonry. Retaining and
Shear walls. Cantilever retaining walls.

Masonry materials. Specified compressive
strength of masonry. Maximum flexural tensile
reinforcement. Walls with out-of-plane loads—
Non-load-bearing walls. Masonry lintels. Walls
with out-of-plane loads—Load-bearing. Walls
with In-plane loading—Shear walls. ACI provi-
sions for shear walls. Empirical and rational de-
sign Methods of walls. Types of retaining walls.
Failures of retaining walls. Lateral pressure on
retaining walls. Cracks and wall joints. Design
of semi gravity retaining Walls

Design of wall footings. Plain concrete footings.
Rectangular isolated footings. Combined foot-
ings. Actual soil pressures. Allowable soil pres-
sures. Design of square isolated footings. Foot-

Footings. ings subjected to axial loads and moments. Load
transfer from columns to footings. Footings sup-
porting round or regular polygon-shaped
columns.

PazpaboTuuk:

Crapmuii mpenogaBarelib IenapTaMeHTa CTPOUTEIbCTBA

JlupexTop nenapTaMeHTa CTpOUTEIhCTBA
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Dedepanvroe 20cy0apcmeeHHoe a8MOHOMHOE 00pa3068amelbHOe YUpexcoeHue

gvicuteco oopazosanus « Poccutickuti ynugepcumem opyicovl HApoO08»

UHxceHepHaa akademus

AHHOTALMS YYEBHOI JUCHUILINHBI

O0pa3zoBaTenbHasi mporpaMma
08.04.01 Civil Engineering / CTpOHTEIBCTBO

Crnenuajansanus: Civil Engineering and Built Environment/

CrpouTenpHas HHXCHEPHS M IOCTPOCHHAS cpeJia

(naumenoganue 06paz08amenbHOl NPozpammsl (RPoduis, cneyuaruzayus)

HanmeHnoBaHue JUCHUIIIMHBI

Nanotechnology in Civil Engineering/ Hano-
MEeXHOI02UU 8 CPOUMENbCGe

O0BEM U CHUIIIIHHEI

3 3E (108 uac.)

Kpatkoe cogep:xanue 1uCHHIINHBI

Ha3Banue pa3nenoB (TeM) IUCUMILIHHBI

Kparkoe conepxanue pa3aesioB (TeM) I1MCIHU-
IIHHBI:

1. Introduction. Basic concepts about nanotech-
nology and nanoparticles.

The place of nanotechnology in modern society.
Definition of nanotechnology as a science.
Methods for obtaining various types of
nanoparticles.

2. Types of nanoparticles. Basic methods for
obtaining nanoparticles.

Various types of nanoparticles: fullerenes, car-
bon nanotubes (single-layer and multilayer), as-
tralens, carbon, nano-titanium dioxide, nano-
silica, etc. Their structure and characteristics.

3. The main areas of application of nanotech-
nology in the production of building materials
and products.

The use of various nanoparticles in the produc-
tion of new building and finishing materials, road
materials, etc.

The main aspects of the use of carbon nano-
particles to obtain new types of concrete.

Basic approaches to producing new types of con-
crete using carbon nanoparticles. The latest de-
velopments of modern scientists in this field.
Nano concrete for 3-D printing.

5. New types of concrete using nano-titanium
dioxide.

Influence of nano titanium dioxide on the prop-
erties of modern building materials, including
concrete. Obtaining building materials with fun-
damentally new properties. Self-cleaning con-
crete.

6. Application of nano-silica to improve the
properties of building materials.

Features of the properties of concrete with the
addition of nano-silica. Self-compacting con-
crete.

7. The use of other nanoparticles in the produc-
tion of building materials. Prospects for the
use of nanotechnology in construction.

Modern trends and prospects for the use of
nanotechnology in the field of construction and
production of modern building materials.

PazpaboTuuk:

Jlo1ieHT memapTaMeHTa CTPOUTENLCTBA

JlupexTop nenapTaMeHTa CTpOUTEILCTBA
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DedepanbHoe 20Cy0apCmeeHH0e A8MOHOMHOe 00PA308aMeENbHOE YUPENCOeHUE BblC-
wezo oopasosanus « Poccuiickuil ynusepcumem 0pyatcovl Hapooos8y

Hnocenepnan akademus

AHHOTALIMS YYEBHOM JUCHUTIIMHBL

O0pa3zoBaTenbHasi mporpaMma
08.04.01 Civil Engineering / CTpOHUTEIBCTBO

Coermumanuszauums: 08.04.01 Civil Engineering and Built Environment / CtpourenbHas MHXKe-

HCpHA ¥ IOCTPOCHHAA Cpeaa

HanmeHnoBanne QUCUMITIMHEL

Structural Dynamics

O0bEM QUCUUILIMHBI

3 3E (108 1ac.)

Kpartkoe conepsxanne TuCIUTIIIAHBI

Ha3Banue pa3nenoB (TeM) AUCITUTIIMHBI

Kpatkoe copeprkanue pa3niesioB (TeM) AUCITHU-
TIJIMHBI:

Longitudinal bending of a straight rod

Coefficient of longitudinal bending. Condition
of stability. Practical calculations of rods for
stability. Rational sections of the compressed
bars.

Energy method for determining critical forces

Energy method for determining critical forces
for rod systems with elastic supports. Stability of
systems with one or more degrees of freedom.

Calculation of flat frames for stability by dis-
placement method

The main hypotheses of the displacement meth-
od. Canonical equations of the displacement
method. Stiffness matrix. Determination of
critical forces for plane frames.

Stability of the flat shape of the bending of
beams.

Stability of the flat shape of the bending of
beams. Calculation of the stability of a flat
curved rod of a constant cross section. Lamb's
equation for a circular rod.

Calculation of flat frames for stability by the
method of forces

Calculation of flat frames for stability by the
method of forces. Example of calculating a flat
frame for stability by the force method.

Stability of rectangular plates

Stability of rectangular plates. Differential equa-
tion of plate bending. Examples of determining
critical loads for rectangular plates.

Stability of circular cylindrical shells under axial
compression in the case of axisymmetric buck-
ling.

Calculation of the stability of a cylindrical long
shell for axial compression and a closed cylin-
drical shell of finite length.

General information on the dynamics of de-
formed systems

General concepts. Forces of inertia. The
D'Alembert principle. The main types of dynam-
ic load. Dynamic tasks, reduced to tasks of static
calculation. Calculation of inertial loads

Hit

Dynamic factor

Oscillations of systems with n degrees of free-
dom

Elastic natural oscillations of systems with one
degree of freedom. Forced oscillations of sys-
tems with one degree of freedom. Resonance.
Attenuation of vibrations. Elastic free oscilla-




tions of systems with several degrees of free-
dom.

Free oscillations of rod systems as systems with
distributed mass

Free oscillations of beams as systems with dis-
tributed mass. Longitudinal oscillations of a rod
with distributed mass. The method of displace-
ments in problems on harmonic vibrations of rod
systems. Free vibrations of rod systems with dis-
tributed mass. Free oscillations of the I1-shaped
frame.

Calculation of fatigue

Voltage variables. Stress cycle. Fatigue. Curve
fatigue. Limit of endurance. The main factors
affecting the value of the limit of endurance

Free oscillations of plates and shells

Free vibrations of rectangular plates. Oscilla-
tions of cylindrical and spherical shells.

Pa3zpadoruunk:

[Tpodeccop aenaprameHTa CTPOUTEIHCTBA

JlupekTop nenapraMeHTa CTPOUTEILCTBA

B.B. I'anumaukosa
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DedepanbHoe 20cy0apcmeeHHoe a8MOHOMHOe 00pa308amenbHoe yupedcoeHue

gvicuteco oopazosanus « Poccutickuti ynugepcumem opyicovl HApoO08»

UHxceHepHaa akademus

AHHOTALMS YYEBHOI JUCHUILINHBI

O0pa3zoBaTenbHasi mporpaMma
08.04.01 Civil Engineering / CTpOHTEIBCTBO

Coermumanuszanums: 08.04.01 Civil Engineering and Built Environment / CtpourenbHas MHXKe-

HCpHA ¥ IOCTPOCHHAA Cpeaa

HanmeHnoBaHue JUCHUTIIMHBI

Geometric Shaping and Analysis of Shells /

Dopmoobpazosanue u pacuem 000104eK

O0BEM U CHUNIIIHHBI

3 3E (108 uac.)

Kpatkoe cogep:xaHnue 1uCUHIINHBI

Ha3Banue pa3nenoB (TeM) TUCUMILIIMHBI

Kparkoe conepskanue pasaesioB (Tem) IuCIH-

IJIMHBI

Classification and forms of spatial structures

Planar designs. Classification and forms of
spatial structures. Signs of static shaping. Kine-
matic surfaces.

On the design and construction of spatial
structures

Structures working "on the span", rigid shells,
regular systems, suspended roofs, transforming
systems, air-supporting and air-suspended struc-
tures. Tent structures. Structural concept. Pro-
duction, transportation and construction of spa-
tial systems.

Shells of Revolution

Spherical shell. Shells in the form of a single-
cavity hyperboloid of revolution. Paraboloid and
ellipsoid of revolution. Circular torus Pseudo-
sphere. Catenoid. Globoid. A drop. The mating
surfaces of coaxial cylinder and cone.

Ruled shells of zero Gaussian curvature

Conical, cylindrical and torso shells. Build
torso developments. Replacement of cylinders,
cones and torso surfaces folds. Surfaces of the
same slope.

Ruled shells of negative Gaussian curvature

Hyperbolic paraboloid. Conoids. Cylindroids.
5 types of ruled helicoids. Ruled rotary and spi-
roid surfaces. Catalan Surfaces.

Cyclic surfaces

Channel surfaces. Normal cyclic surfaces.
Cyclic surfaces with a parallelism plane. Cyclic
surfaces with circles in the planes of the bunch.

Kinematic surfaces

Direct transfer surfaces. Rotative and spiroid
surfaces.

Umbrella surfaces and umbrella type surfaces

Wavy type and wavy surfaces. Corrugated
surfaces. Corrugated products. Umbrella domes
on the cone. Reinforced concrete, metal, tent




umbrella shells.

Minimal surfaces

Minimal surfaces strung on a rigid support
contour. Dome structures made of plastic.

Helicoidal and helical shape shells. Shells in
the form of spiral and spiral shape surfaces.

Ordinary screw surfaces. Screw surface vari-
able pitch. Cyclic surface in the cylinder. Helical
surfaces with generatrix in the planes of the
bunch.

Membrane and cable coatings.

Examples of built structures with membrane
and suspended roofs.

Shells in the form of analytically indefinable
surfaces

Overview of the constructed structures Con-
structive forms of wildlife and their influence on
the development of fundamentally new spatial
structures.

Spatial Composite Structures

Smooth mating of two surfaces. Transforma-
ble structures.

Geometrical Shaping of Shells (experimental
part)

Manufacturing models that demonstrate the
methods of generating the middle surfaces of the
shells.

Pazpabotuuk:

I[OLIGHT ACMapTaMCHTAa CTPOUTCIILCTBA
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Dedepanvroe 20cy0apcmeeHHoe a8MOHOMHOE 00pa3068amelbHOe YUpexcoeHue

gvicuteco oopazosanus « Poccutickuti ynugepcumem opyicovl HApoO08»

UHMceHepHas akademus

AHHOTAIIUA YYEBHOM JUCITATIINHBI

08.04.01 Civil Engineering / CTpOHTEIBCTBO

Coermumanuszaums: 08.04.01 Civil Engineering and Built Environment / CtpoureibHas MHXKe-

HCPHA U IOCTPOCHHAA Cpcia

HanmeHnoBaHue JUCHUTIMHbBI

Digital technologies in construction/ I{ugppo-
6ble MexXHO102UL 6 CINPOUMENbCGe

O0BEM U CIUIIIIHHEI

4 3E (144 uyaca)

Kpatkoe cogep:xaHue 1uCHHIINHBI

Ha3Banue pa3nenoB (TeM) THCUMILIIMHBI

Kparkoe conepxkanue pasnaesioB (Tem) IuCIH-

IUIMHBI:
Introduction to design computer systems Design and computing complex SCAD. Pre-
processor, processor, postprocessor. SCAD-

Office satellite programs: Design and analysis.
Design. Auxiliary.

Create a new structural analysis project

Formulation of the problem. Initial data. Pro-
cessing calculation results. Graphical analysis of
the results. Verification of the results.

Solving problems of structural mechanics
course: strength and stability: program-
satellite KUST.

2D bars system (statically definable beams,
statically indeterminable beams, multi-span split
and continuous beams, trusses, arches, statically
definable and indefinable frames and pil-
lars).Spatial core system (trusses, arches and
frames).Calculation of structures on an elastic
base (beams and slabs).

Solving problems of reinforced concrete
structures-programs-satellites ARBAT and
MONOLITH

Beam reinforcement. Plate reinforcement.
Reinforcement of the column. Reinforcement of
Foundation and retaining wall and Foundation
beam

Solving problems of metal structures course
- programs-satellites CRYSTAL and COM-
ET.

Analysis and design of trusses, flat and spa-
tial frames, split and continuous beams, columns
and base plates.Analysis and design of nodes of
trusses of column bases. Local stability analysis.

Solving problems of wooden structures
course: Program-Satellite DECOR

Analysis of geometric characteristics and
cross-section resistance. The analysis of the re-
sistance of the connection and the estimated
lengths. Analysis of continuous girders, cantile-
ver girders. Analysis of beams and columns.
Analysis of the truss and its elements.

Foundations' analysis - Program-satellite,
ZAPOS

Roll and draft Foundation. Odds of bed and
pressure limit when analyzing the deformations.
Bearing capacity, settlement, and sludge piles.

Building and analysis of thin elastic shells by
finite element method: SCAD and KUST sat-

Solution of problems of analysis of thin elas-
tic shells in the form of spherical, cylindrical




ellite Programs surfaces and surfaces of the second order.
Building layout and subsequent finite element The basics of the split surface of the shell into
analysis: SCAD and FORUM satellite pro- finite elements. Computer analysis of shells.
grams Graph-analytical representation of the results.
PazpaboTumk:
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DedepanbHoe 20Cy0apCmeeHHoe A8MOHOMHOe 00PA308aMeNbHOe YUPeNCOeHUE BblC-
wezo oopasosanus « Poccuiickuil ynusepcumem 0pyatcovl HapoOo8y

Hnocenepnan akademus

AHHOTAIIUA YYEBHOM JUCITATIINHBI
O0pa3zoBaTenbHasi mporpaMma

08.04.01 Civil Engineering / CTpOoUTEIBCTBO
Coermmanmsanms: 08.04.01 Civil Engineering and Built Environment / CtpourensHas HHXe-
HEpHs U MOCTPOEHHAA cpelia

HanMeHoBaHMe 1M CUMILITHHBI Mathematical methods of experimental data processing/
Mamemamuueckue memoost 00padomku
IKCHEPUMEHMAIbHBIX OAHHBIX

O0bEM TUCIHUIIIHHBI 3 3E (108 uac.)
KpaTkoe conep:kaHue U CHUTLIHHBI
Ha3Banue pa3nenoB (Tem) auc- Kparkoe conepskanue pasaesioB (TemM) IUCHMIIUHBI:
HUILITHHBI
1. Introduction. General Basic concept. Partial differential equations.
concepts. Reduction of the equations to the canonical form. Solution of
problems.

a.  Derivation of the string oscillation equation. The con-
cept of setting boundary and initial conditions.

b.  D'alembert's Method. A physical interpretation of the
method of D'alembert. Correctness of the problem state-
ment.

2. Equations of hyperbolic
type. General.

a.  The solution of the problem of oscillations of a
bounded string by the Fourier method.

b.  The solution of the inhomogeneous equation by Fouri-
er method.

c.  Solution of the oscillation equation when the number
of variables is greater than two. A special case of solving
the wave equation in space.

3. Solution of Equations of
hyperbolic type.

a.  The solution of the first boundary problem by Fourier
method.

4. Equations of parabolic type. b.  Some heat conduction problems when the number of

variables is greater than two.

c.  Heat distribution over the cross section of a homoge-

neous cylinder

5. Solution of Equations ofel- | a.  Some problems leading to equations of elliptic type.
liptic type. b.  Separating variables method for the Dirichlet problem
Pazpabotuuk:

JIOLIEHT JemapTaMeHTa
CTPOUTEILCTBA Pexau ©.B.
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Dedepanvroe 20cy0apcmeeHHoe a8MOHOMHOE 00pa3068amelbHOe YUpexcoeHue

gvicuteco oopazosanus « Poccutickuti ynugepcumem opyicovl HApoO08»

UHMceHepHas akademus

AHHOTAIMS YYEBHOI JUCHUILINHBI

O0pa3zoBaTenbHasi mporpaMma
08.04.01 Civil Engineering / CTpOHTEIBCTBO

Coermumanuszaums: 08.04.01 Civil Engineering and Built Environment / CtpourenbHas MHXKe-

HCPHA U IOCTPOCHHAA CpEia

HanmenoBanue JUCIUIIHHEBI

Numerical methods for Civil Engineering/ Qucnennsie
U YUCTIEHHO-AHATTUMUYECKUE MENOO0bl 8 CHIPOUM ellb-
HbIX 3a0auax

O0BEM U CIUIIIIHHEI

3 3E (108 uac.)

Kpatkoe

CoACpKaHHC NTUCHUIIJINHBI

Ha3Banue pa3aenoB (Tem) IUCUH-
TJTHHBI

Kparkoe conepkanue pasaesioB (TeM) TUCHMIIIUHBI:

Sample characteristics as random
variables. Methods for presenting the
results of experiments.

Discrete and continuous random variables. Selective char-
acteristics. The laws of distribution of random variables.
Computer simulation of a random variable with a given distri-
bution law: normal and log-normal distribution, Poisson dis-
tribution, equal probability distribution.

Methods of dropping measurement
errors.

Rule "3 Sigma". Criterion for Chouvenet. Criteria of Ro-
manovsky, Irvin, Dickson, variational scale.

Methods for testing statistical hy-
potheses. Parametric and nonpara-
metric criteria.

The concept of a parametric criterion. Power criterion.
Confidence. Errors of the first and second kind. The use of
computer technology for the elimination of erroneous values.

Fundamentals of optimization. Con-
struction of mathematical models.

The concept of the objective function, the limitations of the
area of decision-making. The Brandon method. Estimation of
adequacy of the constructed models.

Methods of decision-making in condi-
tions of uncertainty and multicrite-
ria.

Criteria for Wald, Laplace, Hurwitz, Se-Vidge, mixed cri-
teria.

Ranking factors. Processing of survey
results.

Ranking methods. Calculation of the coefficient of con-
cord.

Methods of cluster analysis. Ways to
form clusters.

Calculation of the characteristics of clusters - centers, dis-

persion, radius.

PazpaboTuuk:

[Ipodeccop nemapramMeHTa CTPOUTEIBCTBA # : j%}{-; /
7 .

Hupekrop  nemapramMeHTa  CTPOHMTENIBCTBA /?g}{-; s
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B.B. I'anumnankosa
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Dedepanvroe 20cy0apcmeennoe asmMoHOMHOe 00PA308AMENbHOE YUPEHCOCHUE
svicuteco oopazosanus « Poccutickuil ynugepcumem opysscovl HApoO0s»

UHMxceHepHas akademus

AHHOTAIIUA YYEBHOM JUCITATIINHBI

Oopa3zoBartesibHAsI MPpOrpaMMa
08.04.01 Civil Engineering / CTpOoUTEIBCTBO

Coemmanmsanms: 08.04.01 Civil Engineering and Built Environment / CtpourenpHas HHXe-

HCpUA U ITIOCTPOCHHAA CpEaa

HanmenoBanue JUCIHUIIIHHEBI

Applications of Finite Element Method for Civil En-
gineering problems / IIpumenenue memooa Koneunvlx
INIEMEHM 08 8 CHIPOUMEIbHBIX 340a4ax

O0BEM U CHUNIIIUHBI

4 3E (144 uac.)

KpaTkoe cogepskaHue U CHUILINHBI

Ha3zBanmue pa3iesioB (TeM) THCUMILIU-
HbI

Kpatkoe cogepxanue pazaesioB (TeM) IHCHUNIHHBI:

Application of Finite Element method
in Civil Engineering

Introduction to various types of elements (bar, plain
stress/strain, plates and shells) and their applications. Under-
take non-linear buckling analysis using beam and plate ele-
ments. Analysis and design of steel and reinforced structures.
Geometry idealization, advanced meshing, identification of
FE based theory and tools for problem solving, linear and
non-linear Finite Element (FE) analyses, static and dynamic
FE formulations in time and frequency domain, guidance in
static, dynamic, contact, buckling and mechanism analysis,
evaluation of structural integrity of components with geo-
metrical discontinuities.

Applications in ANSYS

Introduction to ANSYS. Library of finite elements: Geome-
try preparation. Pre-processing, Structural analysis, Post-
processing. Meshing, Mechanical basics, linear structural
analysis, Analysis of a simply bending of beam, Short col-
umn bending, Torsional stress, Contact spring force & spring
stiffness.

Applications in SIMULIA Abaqus

Introduction. Structure and capabilities of Abaqus/CAE. Li-
brary of finite elements.

Analysis of a simply supported beam for the action of uni-
formly distributed static load.

Analysis of a truss for free vibrations and stability.

Analysis of a rectangular slab for static uniformly distributed
load and free vibrations. Stress-strain state of the
slab.Analysis of a rivet joint of a steel structure.

PazpaboTumk:

Yo A

[Ipodeccop nenapramMeHTa CTpPOUTENHCTBA | ‘\ \ B.H. Cunopos
\

JlupexTop nenapraMeHTa CTpOUTEIhCTBA

f. /?L/f'“ A B.B. Fanumankosa




DedepanbHoe 20cy0apcmeeHHoe a8MOHOMHOe 00pa308amenbHoe YupelcoeHue

svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyarcovl HApoOosy

UHMceHepHas akademus

AHHOTALMS YYEBHOI JUCHUILINHEI

O0pa3zoBaTenbHasi mporpaMma
08.04.01 Civil Engineering / CTpOHTEIBCTBO

Coermmanusauums: 08.04.01 Civil Engineering and Built Environment / CtpourenbHas MHXKe-

HCpHA U IOCTPOCHHAA Cpeaa

HanmenoBanue JUCIUIIIHHEBI

Sustainability in  Civil Engineering /
IKoycmoniuusoe cmpoumenbcmeo

O0BEM U CHUNIIIHHBI

3 3E (108 uac.)

Kparkoe conep

KAaHHUEC JUCHUITJINHBI

Ha3Banue pa3nenoB (TeM) IUCUMILIHHBI

Kparkoe coaep:xxanue pasgesioB (Tem)
AMCUMILIUHBI:

Introduction.

Definition of ecology. Definition of indus-
try.

Definition of industrial ecology. Historical
context.

Engineering decisions for sustainability.

Biomimicry, industrial symbiosis, ecologi-
cal engineering, green infrastructure, techno-
ecological synergy. Definitions and samples.

Sustainable building design.

Design and characteristics of sustainable
buildings. Off-grid buildings, Passive systems,
Energy effective heating cooling systems. Sam-
ple buildings.

Brief presentations of students on applied
sustainable solutions.

Nanotechnology in industrial ecology. En-
ergy simulation and life cycle assessment for
buildings. BIM to decrease environmental im-
pact.

Review of last two years’ publications on

Elsevier, SpringerLink, etc.

the topic.

Pazpabotuuk:

Crapmuii mpenogaBarelib IenapTaMeHTa CTPOUTEIbCTBA

JlupekTop  nenapraMeHTa  CTPOUTENbCTBA #
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B.B. I'anumnaukosa




Deoepanvroe 20cyoapcmeeHHoe a8MOHOMHOE 00pa3068amelbHOe YUpexcoeHue

gvicuie2o oopaszosanus « Poccuticku

Ul yHUBepcumem opyicovl Hapooo8»

UHMceHepHas akademus

AHHOTAIMS YYEBHOI JUCHUILINHBI

O0pa3zoBaTenbHasi mporpaMma
08.04.01 Civil Engineering / CTpOHTEIBCTBO

Coermumanuszanms: 08.04.01 Civil Engineering and Built Environment / CtpourenbHas MHXKe-

HCpHA U IOCTPOCHHAA Cpeaa

HanmenoBanue JUCIUIIIHHBI

Building  materials:  Special Topics /

Cmpoumenvuvie mamepuanvi: Cneykypc

O0BEM U CHUNIIIHHBI

3 3E (108 uac.)

Kpatkoe coaep

AKaHUEC JTUCHUIIJIUHBI

Ha3Banue pa3nenoB (TeM) IUCUMILIHHBI

Kparkoe coaep:xxkanue pasgesioB (Tem)
AMCUMILIUHBI:

Sustainable building materials, part-1

Alternative building materials. Materials
from different cycles: Agricultural straw bale,
municipal waste, etc. Sample materials and
buildings.

Sustainable building materials, part-2

Secondary materials. Reused, reclaimed,
and recycled building materials: Reused bricks,
recycled concrete, reclaimed steel, etc. Sample
buildings.

Environmental assessment tools for build-
ings

Breeam, Leed, etc. Sample reports and
findings.

Brief presentations of students on applied
sustainable materials.

Timbercrete. Coconut shell as concrete
coarse aggregates. Recycled Aggregates in Con-
crete. Mycelium in Construction. Etc.

Review of last two years’ publications on

Elsevier, SpringerLink, etc.

the topic.

Pazpabotuuk:

Crapmuii mpenogaBarelib enapTaMeHTa CTPOUTEIbCTBA

JlupekTop  nenapraMeHTa  CTPOUTENbCTBA  #
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B.B. I'anumnaukosa




Deoepanvroe 20cyoapcmeeHHoe a8MOHOMHOE 00pa3068amelbHOe YUpexcoeHue

svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyarcovl HApoOosy

UHxceHepHaa akademus

AHHOTALMS YYEBHOI JUCHUILINHBI

O0pa3zoBaTenbHasi mporpaMma
08.04.01 Civil Engineering / CTpOHTEIBCTBO

Coermmanuszanums: 08.04.01 Civil Engineering and Built Environment / CtpourenbHas MHXKe-

HCpHA ¥ IOCTPOCHHAA Cpeaa

HanmenoBanue JUCIUIIIHHEBI

Optimization Methods in Civil Engineering / Memoout
ONMUMU3AUUU 6 CIPOUMEIbCHIGE

3 3E (108 uac.)

CoaACpKaHHC NTUCHUIIJINHBI

O0BbEM TUCHUTIJIMHBI
Kpatkoe
Ha3Banue pa3aenoB (Tem) TUCUH-
TJTHHBI

Kparkoe conepskanue pasaesioB (TemM) IUCHMIIAHBI:

Introduction and Basic Concept

Historical Development and Introduction to the course and
its importance; Formulation of different types of structural
optimization problems; Optimization techniques: classical and
advanced techniques

Optimization using Calculus

Optimization of function of one variable and multiple var-
iables; Gradient vectors; Optimization of function of multiple
variables subject to equality constraints; Classical optimiza-
tion; Lagrange multiplier technique and Kuhn-Tucker condi-
tions multiple variables subject to equality constraints; Hessi-
an matrix formulation; Eigen values.

Linear and Dynamic Programming
and their applications

Standard form of linear and Dynamic programming prob-
lem; application of softwares for solving linear and dynamic
optimization problems using graphical and simplex methods;
Problem formulation and application in Design of continuous
beam and Optimal geometric layout of a truss.

Pazpabotuuk:

IIpodeccop nemapramMeHTa CTPOUTEIBCTBA # /?f.’;‘;f' / B.B. I'anumnukosa
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JupekTtop nemapramMeHTa  CTPOMTEIbCTBA # /?g}{-; / B.B. 'anumaukoBa
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Deoepanvroe 20cyoapcmeeHHoe a8MOHOMHOE 00pa3068amelbHOe YUpexcoeHue

svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyarcovl HApoOosy

UHxceHepHaa akademus

AHHOTALMS YYEBHOI JUCHUILINHBI

O0pa3zoBaTenbHasi mporpaMma
08.04.01 Civil Engineering / CTpOHTEIBCTBO

Coermmanuszanums: 08.04.01 Civil Engineering and Built Environment / CtpourenbHas MHXKe-

HCpHA ¥ IOCTPOCHHAA Cpeaa

HaunmeHnoBaHue JUCHUIIMHDBI

Building Physics / Cmpoumensvnaa ¢husuka

O0BEM U CIUIIIIHHEI

3 3E (108 uac.)

Kpatkoe

CoACpKaHHC NTUCHUIIJINHBI

Ha3Banue pa3aenoB (Tem) TUCUH-
TJTHHBI

Kparkoe conepskanue pasaesioB (TemM) TUCHMIIIUHBI:

Introduction Building Physics

Introduction of common structural components and de-
tailed solutions for building projects. The course introduces
indoor and outdoor climate, heat transfer including introduc-
tion to energy use in buildings, moisture transfer, acoustics
and lighting.

Physical aspects and characteristics of
building

The practical understanding of various structural damage and
to find and explain technical solutions; heat and sound insula-
tion, moisture control, and fire protection, and focuses on con-
structional details within design, construction, and utilization
of buildings. Theory and simple calculation methods will be
introduced and used to evaluate buildings and building con-
structions against the National Building Code and other re-
quirements.

Pazpabotuuk:

[Mpodeccop memapramMeHTa CTPOUTEIBCTBA # /j,{}{-; A B.B. l'anuniankoBa

JIlupekTop  JemapTtaMeHTa  CTPOMTEIILCTBA # fj,t’}{—; o B.B. T'anumniankoBa




Dedepanvroe 20cyoapcmeeHHoe asmMoHOMHOE 00PA308ameNbHOe YupeicOeHue 8blcule2o 00-
pazosanus «Poccutickuil ynusepcumem Opysrcobl HApoOo8y

Hnocenepnan akademus

AHHOTAIIUA YYEBHOM JUCITATIINHBI

Oopa3oBartesibHAsi MPpOrpaMma
08.04.01 Civil Engineering / CTpoUTEIBLCTBO

Cunenuanmszanus: Civil Engineering and Built Environment /
CrpouTtenbHasi ”HKCHEPHS U TIOCTPOCHHAS cpelia
(HaumenoBanue 0OPA308aMENbHOU NPOCPAMMDBL (NPODULL, CREYUATUZAYUL)

HaumeHoBaHMe TUCUMIIIIMHBI BIM-Technology in Construction Management
/ BIM-mexnonozuu 6 ynpaenenuu
CMPOUmMEIbCMEOM

O0BbEM THCUMTTHHBI 3 3E (108 uaca)

KpaTkoe cogepskaHue U CHUILINHBI

Ha3zBanmue pa3iesioB (TeM) IHCUMILIHHBI Kpatkoe cogep:xanue pa3ienoB (TeM) TUCIH-
IUIMHBI:

Introduction to Buildings & Systems Building components and systems (architectural,
MEP, structural)

Building vocabulary

Building drawings, specifications

Roles of stakeholders

BIM fundamentals What is BIM?

How can BIM be a part of the building design
process?

BIM vs. 3D CAD

Evolution and development of BIM & object-
based parametric modelling

BIM platforms

Modelling Building Elements Mass and concept modelling

Detailed modelling
Creating, importing and modifying families of
objects and elements

Creating plans, sections, details, schedules, cov-
er page

Pazpabotuuk: [ -
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Dedepanvroe 20cyoapcmeeHHoe asmMoHOMHOE 00PA308ameNbHOe YupeicOeHue 8blcule2o 00-
pazosanus « Poccutickuil ynusepcumem opyrcovl HApoOo8y»

Huowcenepnan axkademusn

AHHOTALMS YYEBHOI JUCHUILINHEI

O0pa3zoBaTenbHasi mporpaMma
08.04.01 Civil Engineering / CTpOUTEIBLCTBO

Crnennaaunsanus: Civil Engineering and Built Environment /

CTDOI/ITGHBHaH HMHXCHCPUA U TIOCTPOCHHAA Cpcaa

(HaumeHoB8aHUe 0OPA308AMENLHOU NPOSPAMMYL (NPOPUIL, CReYUATU3AYUsL)

HanmenoBanue JUCIUIIIHHBI

Life Cycle Economics of Buildings /
DKOHOMUKA HCUHEHHO20 YUKNA 30AHUT

O0BEM U CHUNIIIHHBI

4 3E (144 yaca)

KpaTkoe cogepskaHue U CHUILINHBI

Ha3Banue pa3nenoB (TeM) IUCUMILIHHBI

Kparkoe conepxxanue pa3aesioB (TeM) IMCIHU-
IUIHHBI:

Time value of money

Concepts of engineering economics analysis
Single payment
Uniform series payments

Arithmetic gradient uniform payments

Economic Evaluation Of Alternatives

Life cycle costing

Present worth analysis

Equivalent uniform annual worth analysis
Rate of return method

Benefit/Cost ratio method

Applications Depreciation
Estimating equipment costs
Sensitivity analysis
PazpaboTtumk:
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§
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JupekTtop nemapramMeHTa CTPOMTEIbCTBA # /?g}{-; s B.B. 'anumaukoBa
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Deoepanvroe 20cy0apcmeeHHoe a8MOHOMHOE 00pa3068amelbHOe YUpexcoeHue

gvicuteco oopazosanus « Poccutickuti ynugepcumem opyicovl HApoO08»

UHMceHepHas akademus

AHHOTAIIUA YYEBHOM JUCIATIINHBI

Oopa3oBartesibHAsi MPpOrpamMMa
08.04.01 Civil Engineering / CTpoUTEIBLCTBO

Crneunajansanus:

Civil Engineering and Built Environment /

CrpowuTenpHas HHXCHEPHS M IOCTPOCHHAS cpeJia

(HaumenoBanue 0OPA308aMENLHOU NPOCPAMMDBL (NPODULL, CREYUATUZAYUL)

HanmenoBanue JUCIUIIHHEBI

Engineering Systems of Buildings / Huoicenepnule
cucmemul 30aHUL

O0BEM U CHUIIIIHHEI

3 3E (108 uac.)

Kpatkoe

CoaACpKaHHC NTUCHUIIJINHBI

Ha3Banue pa3aenoB (Tem) TUCUH-
TJTHHBI

Kparkoe conepskanue pasaesioB (TemM) IUCHMIIAHBI:

Introduction to Systems Engineering;

Technical and management aspects. A study of the sys-
tems acquisition life cycle, alternatives and models in
decision making, project cost estimation, project schedule
and tracking techniques, reliability analyses, trade off
analyses, models for economic evaluation, design for sus-
tainability, design for manufacturability, design for man-
ageability.

Technical and management aspects

It investigates the interrelationship between the system
engineering and project management as they work to-
gether at the project team level and combine to optimize
system effectiveness, enhance project success and reduce
risk. Provides a top-down view for engineers to follow
and be able to streamline the system engineering process
and reduce costs. Additional emphasis is placed on the
improvement of systems now in existence. An iterative
process of analysis, evaluation, feedback, and modifica-
tion will be emphasized to show how most systems in
existence can be improved in their effectiveness, and
stakeholder satisfaction.

PazpaboTumk:

IIpodeccop nemapramMeHTa CTPOUTEIBCTBA # /f"{‘:}f' s B.B. I'anumnukosa
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JupekTtop nemapramMeHTa CTPOMTEIbCTBA # /?g}{-; s B.B. 'anumaukoBa
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DedepanvHoe 20cyoapcmeenHoe agmoHOMHOe 00pa308amenbHoe YUpertcoeHue

svicute2o oopaszosanus « Poccuiickuii ynueepcumem opyarcovl HApoOosy

Huoxcenepnas axademus

AHHOTAIMS YYEBHOI JUCHUILINHBI

O0pa3zoBaTenbHasi mporpaMma
08.04.01 «CrpoutennctBo / Civil Engineering» nmoarorosku UH:keHepHoil akageMuu
Ilo cnenmuaabHOCTH
08.04.01 Civil Engineering and Built Environment / CtpourenbHas HEKEHEPHI U ITOCTPOEH-

Haid cpcaa

HanmeHnoBaHue JUCHUIIMHBI

Pycckmii s13bIk B Ipog)ecCHOHAIBLHOI J1esi-
TeabHOCTH MarucTpa / Professional Russian

O0BEM U CHUIIIIHHEI

6 3E (192 uac.)

Kpatkoe cogep:xanue 1uCHHIINHBI

Ha3zBanue pa3nenoB (MoayJieil) TuCUMILIHHBI

Kparkoe conepxanue pa3aesioB (TeM) IMCIHU-
IIHHBI:

Beoonwti
Kypc.

dmnemuxo-zpammamuuecxuﬁ

Pycckuii andasur. [IpuBerctBue. Konctpykuus
Kmo smo? JInunbpie MecTOMMEHUsA. 3HAKOM-
ctBO. Hazpanus npoaykroB. KoHcTpykumu

Ymo samo? mo monoko? Jla, smo monoxo. A
(ne) em ..., s (He) mooa0....

UYucnurensubie 1 — 1000. Konctpykuusa Ckonvko
cmoum? Hapeuus mecra (mym, mam, cnpasa,
pAoom U T. 1.). BonpocurenbHbIe MPeII0KESHUS
CO CJIOBOM 20e?

dnemenmapnuolii yposens.

Pon umen cymectBurenbHbiX. [IputsxarensHbie
MecTouMeHus. HanMeHoBaHMs I My»CKOTO U
»eHckoro nojna. Konctpykuuun Ymo maxkoe ...7
Ymo 3uauum ...?7 Kax no- pyccku ...? Hazpanus
pEeIMETOB OKpYyKatomiei peanbHoCcTH. OOpazo-
BaHHE MHOYKECTBEHHOI'O YMCJa CYLIECTBUTEIb-
HbIX. BbIpaxkeHre BpeMeHU B TPOCTOM IMpEIIO-
>keHnu. Hapeuns BpeMeHu, Ha3BaHUs JTHEN He-
Jnenu. BUHMTEIbHEIN e 00beKTa, OKOHYA-
HUS CYILIECTBUTENIBHBIX B BUHUTEIIBHOM IaJie-
xe. [lonsitue o pycckom rnarosie. I'marosst
ObIMb, X0Memb, POOUMbCSL, HCUMb, PAOOMAMb,
OmMOBIXamby, YYUmMvbCsl, 2060pUMb, Y4UMb, HOHU-
mamv, ckazamo, 3uamsb. KOHCTPYKIIMU CO CII0-
BOM 0oJ1iceH (Qondcer +ungpunumus). Bpemen-
Hasl CUCTEMa PYCCKOro riarojia. be3nuuneie
KOHCTPYKIHUU CO CIIOBAMH MOJCHO, HYIICHO,
Henb3s. I 1aromsl ABKEHHUS. DTUKET TenedoH-
HOT'O pa3roBopa. BUHUTENbHBIN U pOUTETbHBIN
najex HanpasieHus. Jlekcuueckas Tema «3/10-
POBBE», BUBHT K Bpauy.

ba3oswtii yposens.

Bune! rimaroma. CucteMatu3anys DageKei:
MPEJI0KHBIN, BAHUTEIIbHBIN, 1aTeJIbHBIN, POAU-
TEJIbHBIM U TBOPUTEIBHBIN NAJIEKN U UX OCHOB-
HbIE 3HAYEHHS.




Pa3zpabdorunkm:

npodeccop Kadeapbl pycCKOro s3bIKa
NuxenepHoil akagemMuu

3aBenywmmii kageapou pycCcKoro s3blka

HNuxenepHoit akagemMuun

H.C.HoBukoBa

N.A.Ilyraues



