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Foreword to Compendium

Energy problem is one of the most pressing global challenges of modern life as it
affects the world population growth. The energy potential of any country represents
its power, opportunities to improve citizens’ life standards, strong position at
the financial markets and overall national security. Energy provides operation of
engines, computers, medical equipment, compressor stations, lighting systems, etc.,
which are now the attributes of technological progress.

Energy security of Russia is guaranteed by several opportunities:

e the great potential of explored and used natural recourses such as oil, gas,
coal, peat, slate, wood, operating nuclear power plants and hydroelectric
power plants;
exploration and field development of new north hydrocarbon deposits;
use of alternative eco-friendly energy sources: solar, wind, geothermal
sources etc.;

e application of energy efficiency technologies in everyday life and in
industries with the introduction of innovative technologies and equipment.

Use of energy saving opportunities in Russia is rather perspective as it prevents
economic and ecological crisis and makes energy available for public. This direction
of energy security improvement requires high-skilled specialists with systematic
thinking, deep and complex knowledge of thermodynamics, economics, informatics,
processes and devices, mathematical programming, etc.

Theproject TEMPUS 530620-TEMPUS-1-2012-1-IT-TEMPUS-JPCR being realized
by the consortium of Russian and foreign universities is aimed at development of
a new master study programme “Innovative Technologies for Energy Saving and
Environmental Protection”. The Russian Federation educational system has no
analogues of such a programme.

The unique character of the programme is reflected in the recognition of the fact
that all economic sectors should become low-cost, energy efficient and eco-friendly.
It is evident that the consistent approach to train high-skilled professionals should
be used and educational methodology should be based on natural and industrial
systems theory, research of energy resources life cycle, interdisciplinary approach
to the analysis of energy and environmental problems, use of “green technologies”,
comprehensive energy-technological, ecological and economic analysis of
engineering solutions.

Methodological aspects of Master programme follow the European principles of
“Bologna process”, where much attention is paid to individual activity approach,
master student is an active, creative subject of the study process. This type of
training considers students’ individual and psychological features, their personal
skills, interests and needs.



Master programme presupposes use of special student-centred approach, which
encompasses methods of teaching that shift the focus of initiative to master student.
Application of such approach means the development of student’s personal potential
as a result of individual studies and development of partnerships between teachers
and students: within this framework the students’ independence is achieved in the
study process, the student himself chooses the most effective way of learning.

Considering the Bologna process ideas, Master programme in energy saving and
environmental control is based both on theoretical and practice-oriented methods
of study, forming graduates’ system of professional competences, providing easy
adaptation to concrete working situation and masters’ competitiveness at the labour
market. The realization of practice-oriented methods of study, using the student-
centred approach, is implemented in specialized innovative laboratories, formed at
universities within TEMPUS project.

The achievement of Master programme aims is fostered by the group of Russian
teachers, who completed intensive training course at Genoa University and get ready
to develop and teach the new programme.

Didactic materials developed during the Master programme implementation are
aimed at promoting both group and individual learning paths for master students.
Regarding the series of so-called textbooks, representing important teaching and
learning aids material, by this series the focus on the integration curricula among
the involved Russian Universities has been stressed, as well as homogenous
programmes between Russian and Members States’ Universities have been achieved,
together with widening and improvement of lecturers’ knowledge of environmental
technologies issues. These aims have been achieved also thanks to the cooperation
with public authorities and business partners, exploiting new training and mobility
methods for knowledge transfer and dissemination. This series, therefore, represents
a result of international teaching experiences and a useful tool for students, teachers
and researchers involved in environmental monitoring and energy saving processes.
As well as for all those who needs a valuable professional support: technicians,
engineers, chemists, managers who want to approach these topics.

The present volume has been produced undergoing to a complex process of revision,
during which fundamental have been the contributions of the Russian National
Tempus Office and the QUACING agency, appointed with the final revision. And
the GREENMA management board has been very proud to present the final results
in occasion of the international scientific conference held in Tambov in June 2016 on
“V.I. Vernadsky: Sustainable Development of Regions”.

In accordance with the perceiving of the Western Europe academic community,
Vladimir lvanovich Vernadsky (1863-1945) was a scientist, originator of the modern
theory of the Biosphere and the Noosphere, who promoted a scientific revolution and
introduced a new paradigm of life studies. The importance of Vernadsky discoveries
must be recognized as a new cultural and scientific revolution. His planetary vision
of life has opened the road to holistic sciences and to Gaia hypothesis. This is the



concept called now “global ecology”, and handled by current Gaia followers.

Vernadsky has generated a deep innovation in a field of research that is a true
«paradigm shift» in sciences as described in Thomas Kuhn’s vision of scientific
revolution in humankind progress and his “Structure of Scientific Revolution”.
The heritage of the Vernadsky thought has been duly considered in these years of
cooperation between Russian and European Union Universities in the framework
of joint projects, not only GREENMA, dealing with all the different aspects of
environmental issues: juridical, policy and strictly technological ones.

Therefore, we wish also to give evidence of the outcomes and outputs achieved by
some joint projects carried out along these years:

the FRELP project dealing with “Environmental Law and Policy in
Russian Universities, from September 2005 to June 2008;

the NETWATER project dealing with “Network for Master training in
technologies of water resources management”, from January 2010 until
July 2013;

the GREENMA project celebrated during the mentioned event;

the MARUEEB project dealing with “Innovative Technologies in
Energy Efficient Buildings for Russian & Armenian Universities and
Stakeholders”, just started in October 2015.

The Vernadsky conference, together with the present volume, allow us to affirm that
the main objectives and the different challenges planned by the GREENMA project
can be considered achieved:

1.

the establishment and implementation of Master Degrees designed in
accordance with the latest Bologna Declaration requirements and keeping
into account the labour market needs;

a process of harmonization of the Russian and European Union study
programmes;

the creation of a Higher Education network among EU and Russian
Universities and stakeholders for teaching, training and research in
Environmental issues;

the development and enhancing of links among university - enterprises -
labour market;

the involvement of junior academic staff by specific actions of
empowerment and participation to the curricular reform processes;
attention to the projects sustainability over their lifecycles by improvement
of innovation and technology transfer services;

permanent relationships with Regional Authorities, Associations of
Entrepreneurs and the Ministry Agencies in order to get their support and
recognition;

structural support to the process of curricular reform by publishing of

the textbooks in co-authoring between Russian and European Union
teachers, and setting-up of up-to-date didactical laboratories, some of them



equipped with modern pilot plants;

9. “last but not least” the stipulation of the GREENMA Network MoU
aimed at disseminating knowledge on “Energy Saving and Environmental
Control” and promoting the concept of the “Smart Cities and
Communities”.

As regards the feedback on the sustainable development at regional level, the
network will represent a very useful tool:

e to plan the creation of cluster companies and spin-offs opportunities for
graduates;
to realize an integrated local system for research, training and innovation;
to increase the competitiveness of the involved regions and to foster the
exploitation of their socioeconomic features.

Therefore, by means of this foreword, we want to share the outcomes and outputs
achieved until now and to everybody we address deep thanks, and we warmly invite
everybody to trust in the capability of the participating Russian Universities to
face the challenge for a Higher Education, which considers all the elements of the
socioeconomic framework.

The warmest thanks must be expressed to the teams of the involved Russian
Universities and stakeholders that had the strong wish to accept challenge of change
and improvement process and have assured their fundamental help in the analysis of
trends and structural changes in the Russian higher education system.

This challenge seems to be won and it will permit to the participating Universities,
not only to consider this event just like the achievement of an outcome, but mainly
to consider it the starting point for future further successes and challenges and to go
toward the wider objectives for the establishment of the common space for education.

Thank you for your attention and for your contribution.

Tambov, September 2016 Dr: Liliva Mozerova

Mpr. Angelo Musaio
Prof. Nikolay Popov

Master programme designers are sincerely grateful to the European Commission for
the financial support of TEMPUS project.



Introduction

The territory of the Urals Federal District is 10.64% of the territory of Russia,
population - 8.41 % of the population of Russia, contributions to the federal budget
account for more than 40% of the Russian budget.

Ural area has significant reserves of minerals: oil and gas iron, copper, coal, peat,
gold, platinum, silver, manganese, nickel, titanium, vanadium, asbestos, bauxite,
mineral salts etc.

Ural area has a strong industrial complex. It takes one of the first places in the
country in volume of industrial production in Russia. More than 4,500 mining and
processing enterprises working on its territory. The leading place in the economy
of the region belongs to fuel industry (Tyumen Oblast), ferrous and nonferrous
metallurgy, machine building and metal, enrichment of iron ore and uranium,
chemical and petrochemical, production of mineral fertilizers (Perm Krai), timber,
woodworking, pulp and paper, building materials industry.

Mechanical engineering is specialized in the area of production of mining,
metallurgical, chemical and power equipment. The region is dominated by large
companies, combining production of civilian and military products.

Building complex - is one of the most important segments of the economy of the
region. Over the past few years region is one of the first 12 subjects of the Russian
Federation on volume of construction works.

Energy potential is different in the parts of the region. In the Tyumen Oblast there
are some of the world’s largest thermal power plants ( Surgut GRES-1 and GRES-
2). They are working on passing gas. In the Perm Krai, about half the electricity
generated by hydro-electric stations. In Sverdlovsk Oblast energy resources is not
enough. Currently, about 99% of electricity is generated on imported fuel.

Intensive developments in the region, the mining and metallurgical industries,
large scale logging and other factors have led to the depletion of its mineral and
forest resources. Using extensive methods in the industry led to a high level of
environmental pollution by harmful ingredients, which reached a critical value in
most industrial centers of the region.

Solution of these problems during the shortest time is very important. It requires not
only large financial costs, but also preparation of specialists.

Ural federal university N.A. The First President of Russia B.N. Yeltsin (UrFU) has
favorable conditions for professionals’ training in energy saving field due to:

e 95 year of work experience with energy, industrial and building complex
enterprises of the Ural area;
scientific researches of the energy efficiency and sustainable development;
appropriate staff and infrastructure in UrFU.



Considering the industrial enterprises and organizations interest in employing a
new generation of specialists in the power engineering field, UrFU in cooperation
with Russian and foreign universities have developed a unique study Master
programme “Innovative Technologies for Energy Saving and Environmental Control
GREENMA” within Tempus project 530620-TEMPUS-1-2012-IT-TEMPUS-JPCR
financed by European Commission.

The graduates of Master programme “Innovative Technologies for Energy Saving
and Environmental Control” offered by UrFU in the field 280700.68 are able to carry
out the design and production activities in the following areas:

1. development and reconstruction of heating networks;

2. design and construction of energy efficient buildings and structures;

3. the use of solar energy for heating water, power consumers and battery
charging in the period from April to September;

4. the use of wind power - the power to consumers and charge the batteries for
the entire year;

5. thermal potential of groundwater and ground, as well as sewage treatment
plants and discharges warm - for heating systems with heat pumps.

In the area of environmental protection and optimize the use of production waste
activities GREENMA graduates may be the most effective. Graduates can also take
up the position of «Engineer of the Environment» at the leading companies associated
with the industry, during that work they will have duties: to control compliance in
the subdivisions of the enterprise’s current environmental legislation, regulations,
standards and regulations for the protection of the environment, help to reduce
the harmful effects production factors on the lives and health of workers; develop
projects prospective and current plans for the protection of the environment, to
control their implementation; to participate in the environmental impact assessment
of feasibility studies, project expansion and reconstruction of existing facilities, as
well as create new technologies and equipment, est.

The rational choice of study materials and educational technologies “centered” on
individual work of masters, application of activity related personal approach to study,
realization of research work at laboratories and field practice ensure educational
process.

The programme originality is consistent with application of the Bologna process
concepts, developing didactic materials set, teachers’ intensive retraining at Genoa
University, organization of internal and external control for master programme
quality.
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General Entry

University

Ural Federal University n.a. the First President of Russia
B.N. Yeltsin Yekaterinburg, Russia

Programmelevel

Master level

Status

Joint International Program

Name of the course

Design and operation of heating systems, gas supply,
ventilation and air conditioning
270800.68 (Russian education classification code)

Field and classification code

Civil Engineering
08.04.01(Russian education classification code)

Web-site http://sti.urfu.ru
Qualification Master of Engineering and Technology
Faculty Institute of Civil Engineering
Address 620002, 19 Mira street, Ekaterinburg, Russia
Courselength 2 years
Workload 120 credits (in accordance with ECTS and Russian
Educational
Standard)
Startdate September 2014
Professional Stakeholders consulted for the designing of the study-
recognition programme:

- Institute of Energy Saving of Sverdlovsk Oblast,
Yekaterinburg

- Federal Service on Customers’ Rights Protection &
Human Well-Being in Vladimir

- Union of Constructors of Sverdlovsk Region,
Yekaterinburg

- Tambov Regional Administration

- Energomera JSC in Stavropol

Teaching organization

Semester modules, front lectures, field visits, laboratory
works, individual work, scientific supervising, Master
thesis preparation.




Aims of the programme:

The principle aims of the programme are:

training graduates for problem-solving production activities that involve
the design and operation of energy saving systems of heating, ventilation
and air conditioning;

training graduates for scientific research activities to solve the problems
connected with modernization and improvement of the available systems
of heating, ventilation and air conditioning in the direction of improving
their energy efficiency;

training graduates for teaching activities related to the training of
specialists in the indicated direction.

The educational needs of the labour market and other stakeholders

The scope of the graduate professional activities, the types and tasks of these activities
are specified by Federal State Higher Educational Standard dated 30 October 2014
(http://www.fgosvo.ru).

Heating, ventilation and air-conditioning systems in industrial, civil and
environmental facilities are the objects of the graduate professional activities.

Programme purposes and tasks are agreed with the stakeholders of the educational
relationship, including employers — social partners.

1.

N

NN AW

10.
11.
12.
13.
14.
15.

Federal State Institution of Science, Research and Engineering Center
“Relability and service life of large systems and machines” U.B. of Russian
Academy of Sciences.

The ministry of construction and infrastructure development of Sverdlovsk
region

“V. Kaganovich Architectural Bureau” Ltd.

JSC “Uralgipromez”

“The company INTERMAST” Ltd.

“TECHCON” Ltd.

“Construction Company Gradara” Ltd.

Union of design, research and survey of enterprises and organizations of the
Sverdlovsk region

Design and investment company “Center of construction quality” Ltd.
USOCR — Union of Constructors of Sverdlovsk region

“VEZA-Sever” Ltd.

Scientific and Production Company “Ecovent-E” Ltd.

“Kartech” Ltd.

“Energy of innovation” Ltd

“Stroypolytech” Ltd.
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In accordance with the qualification, graduates will be able to realize their
professional activities in the field of:

e engineer support and equipping of construction projects and urban areas as
well as transport infrastructure;
engineering survey in construction;
realization of research studies and educational activities.

Graduates will be able to perform professional activity in:

design organizations;

construction, production and erection associations;
organizations involved in construction object expertise;
industrial and utility enterprises;

public and municipal authorities;

research organizations;

educational establishments of a proper type.

The following competences should be developed as the result of graduates’
programme mastering:

Knowledge and Understanding

e know and understand the fundamental laws of applied disciplines in the
Master programme.

Applying Knowledge and Understanding

e develop physical and mathematical (computer) models of phenomena and
objects relevant to graduates’ activity profile;

e develop technologies, targets and programmes of research and projects
realization, prepare assignments for performers, organize experiment and
test realization, analyze and summarize the results obtained.

Making Judgements

e be able to interpret correctly the results of calculations performed by
means of CAD software and mathematical modelling.

Communications (and Team-working) Skills

e be able to act in non-typical situations, to bear social and ethical
responsibility for decisions made;

e be ready to communicate verbally and in writing in Russian and foreign
languages to solve tasks within the professional activity;

e be ready to be in charge of a team in the field of graduate’s professional
activity.

Learning Skills

e acquire independently new knowledge and skills by means of information
technologies and practice them in new areas of knowledge that are not



directly related to graduate’s professional activity, widen and deepen his
scientific world outlook.
The study programme learning outcomes and key competences

b}

The following competences should be developed as the result of graduates
programme mastering:

Knowledge and Understanding

e physical fundamentals of functioning of heat supply, heating, ventilation
and air conditioning systems.

Applying Knowledge and Understanding

e developing physical and mathematical models of the specified previously
phenomena and objects, including the tasks linked to energy transmission
among the elements of complex energy efficient plants;

e making technical and economic study, reasoning and selection of scientific
and technical and organizational decisions on project implementation;

e developing tasks on the engineering of heat supply, heating, ventilation
and air conditioning systems, on project and engineering documentation;

e collecting, systematizing and analyzing basic data for designing energy
efficient buildings, engineering systems and equipment;

e realizing the development of new and improvement of available quality
control methods applied in design, heat supply, heating, ventilation and air
conditioning systems.

Making Judgements

e about the correctness of calculated results obtained by CAD software and
mathematical modelling;
e about the correctness of technical decisions being made.

Communications (and Team-working) Skills

e undertake professional activity in a foreign environment, and in position
statement in Russian and English;

e demonstrate the level of thinking, the ability to analyze scientifically
socially significant problems and processes;

e realize effective co-operation with specialists from related design
disciplines.

Learning Skills:

e study sources of literature, in foreign languages as well, related to
graduate’s professional activity;

e acquire new information technologies including those in new fields of
knowledge not directly related to graduate’s professional activity.
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Key Competences

Programme Learning Outcomes

1. Know and understand fundamental
laws of applied disciplines in the

MA course;

The ability to shape independently
contemporary scientific view of
the world realizing own social

2. Beable to act in non-typical responsibility for consequences of
situations, to bear social and professional activity.
ethical responsibility for decisions
made;

3. Demonstrate the level of thinking,
the ability to analyze scientifically
socially significant problems and
processes.

1. Demonstrate the level of thinking, | The ability to apply profound
the ability to analyze scientifically [ theoretical and practical knowledge
socially significant problems and | and to acquire new experience in
processes; special method development to solve

2. Be able to study independently non-standard research and project
in order to choose appropriate tasks in the area of energy saving and
methods of theoretical and ecology of heat and gas supply and
experimental investigation and ventilation systems.
analysis of results;

3. Estimate the correctness and
consistency of the selected
methods of testing;

4. Be able to analyze the problems
of scientific and technical
development of modern society.

1. Be able to schedule training; The ability to perform various types of

2. estimate the quality of teaching teaching and guiding activities at high
material learned by students; professional level.

3. Be able to develop and realize
oneself using creative potential.

1. Be able to communicate and The ability to communicate verbally
negotiate in a foreign language and in writing in a foreign language to
with different stakeholders; achieve tangible results in the process

2. Be able to study independently of studying, research or career in the
the sources of literature in foreign | area of energy saving systems of heat
languages; and gas supply and ventilation.

3. Beable to improve constantly a

spoken foreign language.




Be able to use statistical methods
of hypotheses verification;

Be able to derive regression
equation and to value its
components;

Have basic methods of ordinary
differential equation solutions and
their systems;

Lay down initial and boundary
conditions for differential equation
solutions of various types.

The ability to collect, analyze and
systemize the information about
construction objects with the help of
information technologies including
those applied in new areas of
knowledge that are not directly related
to graduate’s professional activity for
the purpose of widening and deepening
graduate’s scientific world outlook.

Have skills of scientific and
technical problem statement, of
methodical method and solution
techniques selection;

Have skills of collecting,
processing and analyzing
results, of theory and experiment
identification;

Have skills of independent
planning and carrying out research
activities.

The ability to organize, plan and carry
out research activities independently,
to present results, to find organizational
and managerial decisions in non-
typical situations, and the ability to
bear responsibility for these decisions
made.

Estimate the validity of
mathematical modelling results
and their validation in a modelling
object;

Have skills of computer-aided
design of energy efficient systems
of ventilation, heat supply and
conditioning;

Use estimation methods in
ventilation, heat supply and
conditioning systems in terms

of their reliability, energy and
ecological efficiency.

The ability to design energy efficient
systems of ventilation, heat supply and
conditioning by means of modelling
techniques, automated analysis and
design in course of research and
engineering activities.

Be able to choose methods of
specific problem solutions;
Acquire skills of task
formalization;

Acquire skills of modelling result
analysis and adequate assessment.

The ability to model mathematically
phenomena and processes of
engineering systems for numerical
investigations, modelling result
analysis for the purpose of choosing
optimal energy efficient decisions in
course of research and engineering
activities.
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Be able to choose methods of
specific problem solutions;
Acquire skills of task
formalization;

Acquire skills of modelling result
analysis and adequate assessment.

The ability to solve the systems of
differential equations of various types
using general and special software
for the purpose of energy efficient
processes and equipment design.

Model hydraulic circuits in static
conditions and transient processes;
Use independently computational
models when designing and
reconstructing heating, ventilation
and air conditioning objects;
Demonstrate the skills of data
transfer into various software.

The ability to use special software in
designing energy efficient hydraulic
circuits of various applications.

Be able to analyze current state
of the economy of an enterprise,
region or country;

Use contemporary methods of
state estimation, sustainability
and efficiency management of
construction company operation;
Evaluate internal and external
environmental impacts on the state
of a construction company by
means of expert method.

The ability to analyze economic
aspects of the utilization of energy
saving technologies and renewable
energy sources.

Solve technical problems applying
theoretical concepts and practical
knowledge in industry;

Select and put into practice
adequate methods and
technologies to diagnose and
estimate technical state of energy
efficient equipment.

The ability to select and practice
adequate methods and technologies

to diagnose and estimate technical
state of energy efficient equipment for
providing operational reliability and
sustainability.

Use technical and economic
methods to study energy saving
activities used in design and
operation of construction objects;
Use energy investigation methods
in buildings and structures;

Be able to make building energy
rating certificate.

The ability of making decision aimed
at effective utilization of energy
resources in research and design
activities.




1. Make control algorithm for The ability to select the means of

heat supply, ventilation and control and management of heat
conditioning objects; supply, ventilation and conditioning
2. Make requirement specifications objects, to make algorithm of
for control programming. their control, to make requirement
specifications for control programming.
1. Have skills of scientific and The ability to achieve results that can
technical problem specification, be introduced into production, regional
of methodology selection and its economy, socio-economic sphere or
solution means; writing Master’s thesis.

2. Be able to collect, process and
analyze results, to identify theory
and experiment;

3. Beable to plan and carry our
research independently;

4. Have skills of writing scientific
and technical report.

Programme languages: Russian and English
Admission criteria:

e  Bachelor or Specialist degree in a relevant branch of Science or
Engineering, with specific reference to heating, ventilation, air
conditioning and etc; work experience in the field is appreciated.

English language (to be assessed by an interview).
Foreign candidates are required to have the certificate of Russian language
course attendance.

Teaching methods

Seminars, research supervision, practices, creative workshops, problem solution
classes, laboratory classes, internships, mobilities, field practice, e-learning.

The peculiar feature of the programme is introducing the latest international
education achievements into it, with specific reference to:

1. Tuning methodology
2. Dublin descriptors
3. ECTS
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Programme structure

Compulsory subjects

Philosophical problems of science and technology

The methodology of scientific research

Special sections of mathematics

Mathematical modelling

Basics of pedagogy and androgogy

Business foreign language

Information technology in civil engineering

Methods for solving scientific and technical problems in construction
Approved practical and research experience

Master thesis

Elective subjects

Stability and reliability of energy saving systems in HVAC
Fundamentals of energy conservation in the design and operation of
structures and buildings

Modern calculation methods of calculation in HVAC systems
Calculation and design of ventilation systems

Calculation and design of heating systems

Calculation and design of air conditioning systems

Automation and control of energy-saving technological systems and
processes

Practical Research

Master Thesis
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Module determination by semesters, teachers and credits

Title Credit Type of Teachers
of the discipline points assessmenti
(per in current
semester) | semester
SEMESTER 1
Basics of pedagogy and 2 test Teacher of Institute
andragogy of Social and Political
Studies
Information technology in 2 test Prof. A.V. Nekrasov,
civil engineering ass. prof. N. I.
Tcharev
Business foreign language 4 test Prof. G Khramushina
(ass. prof. T.
Pyrkova)
Institute of
Fundamental
Education
Stability and reliability of 4 test Prof. V. A.
energy saving systems in Doroshenko
HVAC Institute of Civil
Engineering
Modern calculation methods | 8 examination | Prof. E. V.
in HVAC systems Mikhailishin
Institute of Civil
Engineering
Scientific and research work | 5 test Leaders of Master
in semester thesis
Institute of Civil
Engineering
25
SEMESTER 2
The methodology of 2 test Prof. A. F. Nikiforov
scientific research (basic (Prof. Y. O.
block) Grigoriev), Institute
of Civil Engineering
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Special sections of 2 test Prof. A.S. Noskov

mathematics (basic block) (prof. L. I. Mironova,
prof. A.V. Khait),
Institute of Civil
Engineering

Mathematical modelling 2 test Prof. A.V. Khait,

(basic block) prof. L. I. Mironova,
Institute of Civil
Engineering

Business foreign language 3 examination | Prof. G Khramushina
(ass. prof.
T. Pyrkova),
Institute of
Fundamental
Education

Methods for solving 2 test Prof. A.V. Nekrasov,

scientific and technical Institute of Civil

problems in construction Engineering

Scientific and practical 2 examination | Prof. S. Y. Pleshkov,

problems of energy saving Institute of Civil

and economic sustainability Engineering

of the construction industry

(elective block)

Stability and reliability of 3 test Prof. V. A.

energy saving systems in Doroshenko, Institute

HVAC (elective block) of Civil Engineering

Fundamentals of energy 6 examination | Prof.S.Y. Pleshkov,

conservation in the design Institute of Civil

and operation of structures Engineering

and buildings (elective

block)

Scientific and research work | 10 test Leaders of Master

in semester thesis, Institute of
Civil Engineering

Scientific and research 6 test Leaders of Master

practice thesis, Institute of
Civil Engineering

35
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SEMESTER 3

Philosophical problems 4 examination | Teacher of Institute
of science and technology of Social and Political
(basic block) Studies, UrFU
Calculation and design of 5 test Prof. L.G.
ventilation systems Pastukhova, Institute
of Civil Engineering
Calculation and design of 6 test Prof. L.G.
heating systems (elective Pastukhova, Institute
block) of Civil Engineering
Calculation and design of 6 test Prof. A.V. Nekrasov,
air conditioning systems Institute of Civil
(elective block) Engineering
Automation and control of 6 test Prof. A.V. Nekrasov,
energy-saving technological Institute of Civil
systems and processes Engineering
(elective block)
Scientific and research work | 6 test Leaders of Master
in semester thesis, Institute of
Civil Engineering
27
SEMESTER 4
Pedagogical practice 6 test Leaders of Master
thesis
Scientific and research work | 21 test Leaders of Master
in semester thesis
Final State Examination, 6 Leaders of Master
Master thesis thesis
33
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The possession of master key competences should be achieved through the

GREENMA programme learning outcomes

programme learning outcomes, given in the table.

A. Knowledge and understanding
I.

Basic physical laws and their
application in the field of
mechanics, hydraulics, heating,
electricity related to professional
activities

Contemporary issues of science
and technology, forms and
methods of scientific knowledge,
the development of science and
changing types of scientific
rationality

Basic requirements to the design
of heating, ventilation and air
conditioning systems for industrial
and civil facilities with regard to
energy savings

Modern information technologies
and methods for their use in
professional activities
Requirements of environmental
and industrial safety

Technique techno-economic
analysis and evaluation systems
of heat, ventilation and air
conditioning with regard to energy
savings

Teaching/learning methods
e lectures

laboratory works

seminars

project work

simulation technology (business,
role-playing games, etc.)
methods of problem-based
learning (discussion, prospecting,
research method, etc.)

virtual workshops and simulators

Assessment method

oral presentations
professional portfolio
tests after each topic
course exams

B. Practical skills
1.

Be able to provide technical and
managerial input into the planning
of energy saving projects and
facilities

Be able to solve engineering
problems through the application
of theoretical concepts and
practical knowledge in industrial
setting

Conduct laboratory and field
experiments, collect, analyse and
interpret data

Teaching/learning methods

lectures

laboratory works

seminars

project work

simulation technology (business,
role-playing games, etc.)
methods of problem-based
learning (discussion, prospecting,
research method, etc.)

virtual workshop sand simulators
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Select and use appropriate
methods and technologies to
conserve heat and power, heat
recovery, use of renewable energy
Use appropriate information
technology for professional and
management purposes

Be able carry out mathematical
modelling of thermodynamic
processes of heat and mass
transfer

Assessment method
e oral presentations
field practice reports
professional portfolio
written reports, essays (including
references, etc.)
tests after each topic
master thesis assessment

C. Practical skills

1.

Develop critical thinking and
critically evaluate the results of the
research

Identify and use various learning
sources in students’ scientific
occupations

Communicate and negotiate
effectively with different
stakeholders individually and
in-group using verbal, written,
and electronic modes of
communication

Make informed professional
decisions based on scientific
knowledge and appropriate criteria
Work effectively individually or
in groups to accomplish assigned
tasks

Appreciate the social impact of
research and practical work in the
field of study

Reflect and evaluate on own
learning and evaluate peers in a
professional manner

Teaching/learning methods

lectures
laboratory works
seminars

project work

Assessment method
e oral presentations
e field practice reports
e professional portfolio
e written reports, essays (including
references, etc.)
e master thesis assessment.
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Module indication
Compulsory subjects

Module 1 Title

Philosophical problems of science and technology

Credits 4 ECTS credits, 144 academic hours
Study terms Year 2, semester 3
Module leader and | Teacher of Institute of Social and Political Studies, UrFU

assistant (if any)

Aim of the module

The module introduces current problems of scientific and technological

development of modern society. Develops students’ ability to form modern
scientific view of the world independently. Demonstrates the social responsibility
for their professional activity consequences.

Lectures 18 hours
Laboratory works, |54 hours
seminars

Individual work 72 hours

Module Learning Qutcomes

Contents and/or Educational Activities that

contribute to the achievement of the MLO

The ability to orient in the world
of science and technology in
conditions of technicalization of
humanitarian relations.

Know trends of scientific knowledge
development.

Be able to analyze the problems of scientific
and technical development of contemporary
society.

Know forms of scientific knowledge.

The ability to use philosophic
methodology in unity

with scientific cognition
methodology.

Understand methodological unity and
diversity of modern science.

Understand scientific rationality and its
historic types.

Be able to select research methods and the
ways of their realization.

The ability to articulate thoughts
consecutively, logically and
conclusively.

Have the concepts of problems, hypothesis
and theory, scientific law as the scientific
knowledge element.

Demonstrate the principles of thinking.

Estimate the accuracy and consistency of
accepted research methods.
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The ability to get over the
extremes of subjectivism
and objectivism in obtaining
objective truth.

Know forms and methods of scientific
cognition.

Know empirical and theoretical scientific
methods.

The ability to defend values
and ideas in the realization
of corporate and production
interests.

Understand mathematization and
computerization of modern science
(axiological ability).

Be able to analyze socially significant
problems and processes in the field of energy
saving and ecology.

Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The ability to orient in the world
of science and technology in
conditions of technicalization of
humanitarian relations

lectures

seminars, public speech, debating

oral examination

The ability to use philosophic
methodology in unity

with scientific cognition
methodology

seminars, public speech, debating

paper submission

oral examination

The ability to articulate thoughts
consecutively, logically and
conclusively

seminars

oral presentation, debating

oral examination

The ability to get over the
extremes of subjectivism
and objectivism in obtaining
objective truth

lectures

seminars, oral presentation, debating

oral examination

The ability to defend values
and ideas in the realization
of corporate and production
interests (axiological ability)

seminars, oral presentation, debating

paper opponency

oral examination

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Qutcomes

Course units

The ability to orient in the world
of science and technology in
conditions of technicalization of
humanitarian relations

written reports

oral presentations
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The ability to use philosophic
methodology in unity

with scientific cognition
methodology

oral presentations

written reports

The ability to articulate thoughts
consecutively, logically and
conclusively

oral presentations

written reports

The ability to get over the
extremes of subjectivism
and objectivism in obtaining
objective truth

oral presentations

written reports

The ability to defend values
and ideas in the realization
of corporate and production
interests ( axiological ability)

oral presentations

written reports
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Module 2 Title

The methodology of scientific research

Credits 2 ECTS credits, 72 academic hours
Study terms Year 1, semester 2
Module leader and | Prof. A. F. Nikiforov (Prof. Y. O. Grigoriev), Institute of

assistant (if any)

Civil Engineering

Aim of the module

The main aim of the module is to acquaint students with current scientific
knowledge about contemporary research methods employed in construction
practices and the tendency of their growth. Enables students to carry out
scientific research by means of theoretical and experimental methods when
designing and developing new technologies in the field of energy saving and
environmental protection both in Russia and abroad.

Lectures 18 hours
Laboratory works, | 18 hours
seminars

Individual work 36 hours

Module Learning Outcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The ability to use profound
theoretical and practical
knowledge in developing special
methods in the area of energy
saving and ecology of heat

and gas supply and ventilation
systems.

Know modern problems of science and
technology in the area of energy saving and
environmental protection.

Know the trends of scientific knowledge
development in the specified area.

Be able to select research methods and ways
of their realization.

The ability to acquire
independently new experience
in practical activity for solving
non-typical research and project
tasks in the area of energy
saving and ecology of heat

and gas supply and ventilation
systems.

Be able to analyze the problems of scientific
and technical development of contemporary
society.

Estimate the accuracy and consistency of
accepted research methods.

Demonstrate the principles of thinking and
ability to analyze socially significant problems
and processes.

Be able to learn autonomously for studying
the sources of literature.

Be able to learn autonomously for selecting
appropriate methods of theoretical and
experimental researches and analysis of the
results obtained.
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Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The ability to use profound
theoretical and practical
knowledge in developing special
methods in the area of energy
saving and ecology of heat

and gas supply and ventilation
systems

lectures

seminars, oral presentation, debating

presentation and report preparation

credit test

The ability to acquire
independently new experience
in practical activity for solving
non-typical research and project
tasks in the area of energy
saving and ecology of heat

and gas supply and ventilation
systems

lectures

seminars, oral presentation, debating

presentation and report preparation

credit test

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Qutcomes

Course units

The ability to use profound
theoretical and practical
knowledge in developing special
methods in the area of energy
saving and ecology of heat

and gas supply and ventilation
systems

written reports

oral presentations

The ability to acquire
independently new experience
in practical activity for solving
non-typical research and project
tasks in the area of energy
saving and ecology of heat

and gas supply and ventilation
systems

written reports

oral presentations
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Module 3 Title

Special sections of mathematics

Credits 2 ECTS credits, 72 academic hours
Study terms Year 1, semester 2
Module leader and | Prof. A.S. Noskov (prof. L. I. Mironova, prof. A.V. Khait)

assistant (if any)

Institute of Civil Engineering

Aim of the module

Objectives of the module are to develop the culture of engineering thinking,
skills to use methods for determining the parameters of the optimal proportions
of different systems, construction and use of mathematical models to describe
and predict various phenomena and processes in engineering systems. Discusses
the principles of descriptive models based on differential equations, algebra of
logic, fuzzy logic methods for solving optimisation problems, including genetic

algorithms.

Lectures 18 hours
Laboratory works,

seminars

Individual work 54 hours

Module Learning Qutcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The acquisition of mathematical
modelling skills to describe
phenomena and processes in
engineering systems.

Study modelling principles based on
differential equations of various types and
boundary condition tasks.

Study the principles of validity estimation of
calculated results.

The acquisition of mathematical
modelling skills based on fuzzy
logics.

Study basic notions of fuzzy logics: fuzzy
variables, fuzzification, fuzzy dediction,
defuzzification.

The acquisition of optimization
modelling skills based on
genetic algorithm.

Study basic notions and principles of genetic
algorithms formation: fitness-function,
chromosomes, breeding, mutation.

Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The acquisition of mathematical
modelling skills to describe
phenomena and processes in
engineering systems

lectures

independent task solution

credit test
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The acquisition of mathematical
modelling skills based on fuzzy
logics

lectures

independent task solution

literature source study, paper preparation

credit test

The acquisition of optimization
modelling skills based on
genetic algorithm

lectures

independent task solution

literature source study, paper preparation

credit test

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Qutcomes

Course units

The acquisition of mathematical
modelling skills to describe
phenomena and processes in
engineering systems

written reports

The acquisition of mathematical
modelling skills based on fuzzy
logics

oral presentations

written reports

The acquisition of optimization
modelling skills based on
genetic algorithm

oral presentations
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Module 4 Title

The methodology of scientific research

Credits 2 ECTS credits, 72 academic hours
Study terms Year 1, semester 2
Module leader and | Prof. A.V. Khait, prof. L. I. Mironova,

assistant (if any)

Institute of Civil Engineering

Aim of the module

The main aim of the module is teaching the methodology of mathematical
modelling. Considers numerical methods in various solutions and their adequacy
assessment. Students should get general knowledge and skills on mathematical

formulation of physical problems.

Lectures
Laboratory works, | 18 hours
seminars
Individual work 54 hours

Module Learning Outcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The development of practical
skills in mathematical modelling

Study numerical methods of ordinary
differential equation solutions.

based on differential equations.

Study the principles of validity of calculated
results.

The development of practical
skills in mathematical modelling

Study numerical methods of differential
equation solutions with partial derivatives.

based on partial differential
equations.

Study software ANSYS: constructing rated
operating conditions, forming grid, setting
boundary conditions, calculating, 3ananne
I'PaHUYHBIX yCIIOBHIA, BBITOJHEHNE PAcUETOB,
means of analysis of results.

Module Learning Outcomes

Teaching / learning method and Criteria of
Assessment

The development of practical

laboratory works

skills in mathematical modelling

independent task solution

based on differential equations

credit test

The development of practical

laboratory works

skills in mathematical modelling

independent task solution

based on partial differential
equations

credit test
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Module Learning Qutcomes Course units

The development of practical written reports
skills in mathematical modelling
based on differential equations

The development of practical written reports
skills in mathematical modelling
based on partial differential
equations

Assessment criteria
are determined by the institute engaged in teaching and brought to students
notice before the beginning of the discipline study.

bl

Preparatory course units Special sections of mathematics
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Module 5 Title Basics of pedagogy and andragogy

Credits 2 ECTS credits, 72 academic hours

Study terms Year 1, semester 1

Module leader and | Teacher of Institute of Social and Political Studies

assistant (if any)

Aim of the module

The module is aimed at generating knowledge and understanding of the concepts
and categories of the educational process, psychological and physiological bases
of education for children and adults of different ages. Considers fundamental
differences between pedagogical and andragogic approaches, forms, methods,
technologies and models of education. Presents consistent and comprehensive
theoretical and practical concepts of higher vocational educational training.
Teaches students to estimate critically their strengths and weaknesses and to
choose the ways to develop strengths and to eliminate weaknesses.

Lectures 18 hours

Laboratory works, | 18 hours
seminars

Individual work 36 hours

Module Learning Outcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The ability to communicate
knowledge and experience in
terms of educational process
review.

Know fundamental educational technologies
and differences between children and adult
teaching, types of basic learning materials,
e-learning principles.

Perfect oratorical skills.

Make oral and on-line presentations.

Give webinar.

Schedule teaching and learning activities.

Estimate the quality of learning material
assimilation by students.

The ability to acquire new skills
and knowledge on the basis of
critical and systematic thinking.

Demonstrate the principles of thinking in
course of public presentations.

Study independently the sources of literature.

Be able for self-development, self-realization,
the use of creative potential.

Master new technologies and teaching
methods.
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Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The ability to communicate
knowledge and experience in
terms of educational process
review

lectures

oral presentations

credit test

The ability to acquire new skills
and knowledge on the basis of
critical and systematic thinking

lectures

oral presentations

credit test

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Outcomes

Course units

The ability to communicate
knowledge and experience in
terms of educational process
review

oral presentations

The ability to acquire new skills
and knowledge on the basis of
critical and systematic thinking

oral presentations
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Module 6 Title Business foreign language

Credits 6 ECTS credits, 216 academic hours

Study terms Year 1, semester 1. Year 1, semester 2

Module leader and | Prof. G Khramushina (ass. prof. T. Pyrkova), Institute of
assistant (if any) Fundamental Education

Aim of the module

This module is aimed at intensive teaching of a foreign language to the students,
for whom this language is the second or additional one. Helps students to

build their foreign language skills for success in university, research or career
and in engineering carrier in particular. Emphasizes highly effective academic
communication skills by focusing on four skill areas — reading, writing, speaking
and listening, as well as academic study skills. The teaching process comprises
communicative activities, practical exercises, group work, presentations and

assignments.

Lectures

Laboratory works, | 108 hours
seminars

Individual work 108 hours

Module Learning Qutcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The ability to communicate
orally and in writing in a foreign
language for success in process
of training, research or career

in the area of energy efficient
systems of heat and gas supply
and ventilation.

Know and understand the principles and rules
of grammar, phrase formation and general and
professional vocabulary.

Acquire skills necessary for successful
communication with native speakers in
personal or professional environment.

Understand a text in a foreign language.

Translate texts from Russian into a foreign
language.

Judge about the degree of understanding texts
or speech in a foreign language.

Be able to communicate and negotiate with
stakeholders using a foreign language.

Be able to learn independently the sources of
literature in foreign languages.

Be able to improve oral speech using foreign
languages on a regular basis.
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Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The ability to communicate
orally and in writing in a foreign
language for success in process
of training, research or career

in the area of energy efficient
systems of heat and gas supply
and ventilation

translation of texts related to the area of
energy efficient systems of heat and gas
supply and ventilation

oral presentations

credit test

examination

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Qutcomes

Course units

The ability to communicate
orally and in writing in a foreign
language for success in process
of training, research or career

in the area of energy efficient
systems of heat and gas supply
and ventilation

test translation

oral presentations
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Module 7 Title Information technology in civil engineering

Credits 2 ECTS credits, 72 academic hours

Study terms Year 1, semester 1

Module leader and | Prof. A.V. Nekrasov, ass. prof. N. . Tcharev, Institute of
assistant (if any) Civil Engineering

Aim of the module

The module is devoted to the study of the basic principles of modern information
technologies in the design and mathematical modelling of various hydraulic
networks and related software under the supervision of a teacher. Allows
students to acquire skills of working with diverse software in order to apply it

in unassisted studies of software tools in new areas of knowledge that are not
directly related to the scope of professional activities.

Lectures

Laboratory works, |36 hours
seminars

Individual work 36 hours

Module Learning Outcomes Contents and/or Educational Activities that
contribute to the achievement of the MLO

The acquisition of practical Study software used in hydraulic network
skills to design energy efficient | design.

hydraulic networks. Study software used in heat supply network

design.

Study software used in heating network
design.

Module Learning Outcomes Teaching / learning method and Criteria of
Assessment

The acquisition of practical laboratory works

skills to design energy efficient independent task solution

hydraulic networks :
credit test

Assessment criteria
are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Qutcomes Course units

The acquisition of practical written reports
skills to design energy efficient
hydraulic networks
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Module 8 Title Methods for solving scientific and technical problems
in construction

Credits 2 ECTS credits, 72 academic hours

Study terms Year 1, semester 2

Module leader and | Prof. A.V. Nekrasov, Institute of Civil Engineering

assistant (if any)

Aim of the module

The aim of the module it to develop the ability to collect, analyse and
systematise the information about the construction facilities by means of
information technology, including new areas of knowledge that are not directly
related to the scope of students’ activities to broaden and deepen their scientific

outlook.

Lectures

Laboratory works, |36 hours
seminars

Individual work 36 hours

Module Learning Outcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The ability to collect, analyze
and systemize the information
about construction objects
with the help of information
technologies including

those applied in new areas

of knowledge that are not
directly related to graduate’s
professional activity for the
purpose of widening and
deepening graduate’s scientific
world outlook.

Know and understand statistical methods to
process data obtained experimentally.

Know and understand the principles of
correlated, regression and dispersing analysis,
be able to form regression equation and to
evaluate its components.

Know, understand and to handle basic
methods of ordinary differential equation
solutions and their system, to form initial and
boundary conditions for solving differential
equations of various types.

Evaluate the quality of the solutions in the
view of their matching the problems set.

Be able to study independently new software
to solve scientific and technical problems in
the areas of energy efficient systems of heat
and gas supply and ventilation.
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Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The ability to collect, analyze
and systemize the information
about construction objects
with the help of information
technologies including

those applied in new areas

of knowledge that are not
directly related to graduate’s
professional activity for the
purpose of widening and
deepening graduate’s scientific
world outlook

lectures

laboratory works

design work

credit test

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Qutcomes

Course units

The ability to collect, analyze
and systemize the information
about construction objects
with the help of information
technologies including

those applied in new areas

of knowledge that are not
directly related to graduate’s
professional activity for the
purpose of widening and
deepening graduate’s scientific
world outlook

design work
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Module 9 Title

Scientific and practical problems of energy saving and
economic sustainability of the construction industry

Credits 2 ECTS credits, 216 academic hours
Study terms Year 1, semester 2
Module leader and | Prof. S. Y. Pleshkov, Institute of Civil Engineering

assistant (if any)

Aim of the module

The module examines the economic aspects of the use of energy saving
technologies and renewable energy sources. Identifies the ways to ensure the
economic sustainability of companies and enterprises areas for improving the
economic stability of the enterprises in the market economy in Russia.

Lectures 18 hours
Laboratory works, |54 hours
seminars

Individual work 144 hours

Module Learning Qutcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The study of economic aspects
of energy saving technologies
and renewable energy resource
utilization.

Know basic principles of models of
developing enterprise economic sustainability.

Know techniques of analyzing the state of the
economy of an enterprise, region or country.

Know methods of evaluating internal
and external environmental impacts on
construction company state with expert
method.

The study of ways to provide
economic sustainability of
enterprises and organizations in
construction industry.

Know principal approaches of evaluating
sustainability used both in Russia and abroad

Know the ways of applying modern

methods to evaluate the state, sustainability
management and effectiveness of construction
company operation.

Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The study of economic aspects
of energy saving technologies
and renewable energy resource
utilization

lectures

seminars

examination
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The study of ways to provide
economic sustainability of
enterprises and organizations in
construction industry

lectures

seminars

literature sources study, paper preparation

examination

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Qutcomes

Course units

The study of economic aspects
of energy saving technologies
and renewable energy resource
utilization

written reports

The study of ways to provide
economic sustainability of
enterprises and organizations in
construction industry

oral presentations
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Module 10 Title Approved practical and research experience

Credits 57 ECTS credits, 2052 academic hours

Study terms Year 1, semester 1. Year 1, semester 2

Year 2, semester 3. Year 2, semester 4

Module leader and | Leaders of Master thesis, Institute of Civil Engineering

assistant (if any)

Aim of the module

The module will be carried out, in cooperation with a scientific supervisor,

in industrial organizations / research centers / university laboratories during
all the study terms. The student will be inserted into research and practical
activities, then in employment perspective. The student will undertake projects
and tasks assigned by organizations. This experience will allow to the student
the opportunity to take initiatives as well as to develop the self-confidence,

interpersonal and adaptation skills.

Module Learning Outcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The ability to conduct
experiments as a part of result-
oriented research work and to
prove the accuracy and validity
of the results obtained.

Study and analyze scientific and technical data
from domestic and foreign experience in the
area of energy efficient heating, ventilation
and gas supply systems.

Be able to set scientific and technical task,
to select methodical ways and means of its
solution.

Get mathematical modelling methods of the
processes in heating, ventilation and gas
supply systems and computer methods for
these models realization.

Acquire skills to design computational
methods and means of automation design.

Acquire skills to arrange and conduct
experiments and to provide metrological
assurance.

Acquire skills to develop and use databases
and information technologies for solving
scientific, technical and economic problems in
the area of energy efficient heating, ventilation
and gas supply systems.
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The ability to process data, to
discover cause-consequence
relations, to define the scientific
novelty and functional
significance of the results, to
make scientific and technical
report.

Acquire skills to prepare data for making
reviews, reports, scientific and other
publications.

Be able to collect, process and analyze the
results to identify the theory and experiment.

Be able to provide the results of the

works completed applying modern
techniques (reports, papers, thesis, articles,
presentations).

The ability to carry out
projects and tasks of
leading organizations in
new conditions and in
cooperation with colleagues,
to find organizational and
administrative decisions in
non-typical situations and to
bear responsibility for their
realization.

Know the influence of psychological factors
on the course and quality of an experiment.

Be able to plan and conduct research
independently.

Be able to organize the application of the
results of research and practical formulation.

Be able to negotiate, make contacts, reconcile
conflicts of interests.

Module Learning Outcomes

Method and Criteria of Assessment

The ability to conduct
experiments as a part of result-
oriented research work and to
prove the accuracy and validity
of the results obtained

design and research works, presentation
literature sources review

report presentation

The ability to process data, to
discover cause-consequence
relations, to define the scientific
novelty and functional
significance of the results, to
make scientific and technical
report

design and research works, presentation
literature sources review

research report presentation

The ability to carry out
projects and tasks of
leading organizations in
new conditions and in
cooperation with colleagues,
to find organizational and
administrative decisions in
non-typical situations and to
bear responsibility for their
realization

design and research works, presentation

practice research report presentation, advisor’s
testimonial
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Assessment criteria
are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Qutcomes Course units

The ability to conduct paper literature sources review
experiments as a part of result-
oriented research work and to
prove the accuracy and validity
of the results obtained

The ability to process data, to research report
discover cause-consequence
relations, to define the scientific
novelty and functional
significance of the results, to
make scientific and technical
report

The ability to carry out practice report
projects and tasks of
leading organizations in
new conditions and in
cooperation with colleagues,
to find organizational and
administrative decisions in
non-typical situations and to
bear responsibility for their
realization
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Module 11 Title

Master thesis

Credits 6 ECTS credits,216 academic hours
Study terms Year 2, semester 4.
Module leader and | Leaders of Master thesis

assistant (if any)

Aim of the module

The module is aimed at the development of the original theme based on practical
experience in project and research organizations, government agencies engaged
in energy saving, and in university research laboratories under the supervision
of a university professor. Practical experience will be focused on solving

the problems associated with the development of energy-efficient heating,
ventilation and air conditioning systems in buildings.

Module Learning Qutcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The development of an original
theme based on independent
research and related to the
development of energy-
efficient heating, ventilation
and air conditioning systems in
buildings.

Study literature sources.

Conduct experiment.

Compute (mathematical modelling).

Present thesis.

Module Learning Qutcomes

Method and Criteria of Assessment

The development of an original
theme based on independent
research and related to the
development of energy-
efficient heating, ventilation
and air conditioning systems in
buildings

independent study of literature sources

design and research work

public defense of master’s thesis in State
Examination Board

Module Learning Qutcomes

Course units

The development of an original
theme based on independent
research and related to the
development of energy-
efficient heating, ventilation
and air conditioning systems in
buildings

Master thesis
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Elective subjects

Module 1E Title

Stability and reliability of energy saving systems in

HVAC
Credits 7 ECTS credits, 252 academic hours
Study terms Year 1, semester 1; Year 1, semester 2
Module leader and | Prof. V. A. Doroshenko, Institute of Civil Engineering

assistant (if any)

Aim of the module

The aim of the module is to study the basics to theory and practice of quality
assurance and reliability of equipment of various types and purposes. Studies the
character and organisation of the service and regulation of heating, ventilation
and air conditioning systems. Concerns the theory and practice of technical
condition assessment, diagnostic methods and diagnostic tools.

Lectures 18 hours
Laboratory works, |54 hours
seminars

Individual work 198 hours

Module Learning Qutcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The study of basics to theory
and practice to provide the
quality and reliability of
equipment of various types and
purposes.

Know basic requirements to the design of
heating, ventilation and air conditioning
systems in terms of energy conservation.

Know methods to provide quality and
reliability of equipment.

The study of types and
organization of service and
regulation of equipment.

Know the organization of maintenance of
equipment.

Know methods to handle equipment.

The study of methods to
assess technical condition of
engineering systems.

Know basic methods to evaluate the technical
condition of heating, ventilation and air
conditioning systems.

Know technical diagnostic tools.

Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The study of basics to theory
and practice to provide the
quality and reliability of
equipment of various types and
purposes

lectures

seminars

credit test
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The study of basics to theory
and practice to provide the
quality and reliability of
equipment of various types and
purposes

lectures

seminars

literature sources study, paper preparation

credit test

The study of types and
organization of service and
regulation of equipment

lectures

seminars

literature sources study, paper preparation

credit test

The study of methods to
assess technical condition of
engineering systems

lectures

seminars

literature sources study, paper preparation

credit test

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Qutcomes

Course units

The study of basics to theory
and practice to provide the
quality and reliability of
equipment of various types and
purposes

written reports

The study of types and
organization of service and
regulation of equipment

oral presentations

The study of methods to
assess technical condition of
engineering systems

oral presentations
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Module 2E Title

Fundamentals of energy conservation in the design
and operation of structures and buildings

Credits 6 ECTS credits, 216 academic hours
Study terms Year 1, semester 2.
Module leader and | Prof.S. Y. Pleshkov, Institute of Civil Engineering

assistant (if any)

Aim of the module

The objective of the module is to form in students the conscious and priority-
oriented attitude to the issues of the effective use of energy resources, which
is one of the most important principles of state policy of Russia in the field of

energy saving.

Lectures 18 hours
Laboratory works, |54 hours
seminars

Individual work 216 hours

Module Learning Qutcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The study of state policy and
legislation in the field of energy-
saving.

Study public laws in the field of energy-
saving.

Study regional legal acts in the field of
energy-saving.

The study of energy-saving
technologies, materials
and facilities utilized in the
processes of erection and
operation of construction
objects .

Study energy-saving materials in the erection
of buildings and structures.

Study energy-saving technologies in the
erection of construction objects.

Study energy saving in the use of buildings
and structures (energy performance certificate,
energy performance monitoring).

The study of methods of rational
and efficient use of fuel and
energy resources.

Study regional fuel and energy resources.

Study waste energy resources.

Study utilization of alternative and renewable
energy.

Module Learning QOutcomes

Teaching / learning method and Criteria of

Assessment
The study of state policy and lectures
legislation in the field of energy- [ (oo

saving

examination
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The study of energy-saving
technologies, materials

and facilities utilized in the
processes of erection and
operation of construction objects

lectures

seminars

literature sources study, paper preparation

examination

The study of methods of rational
and efficient use of fuel and
energy resources

lectures

seminars

examination

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Outcomes

Course units

The study of state policy and
legislation in the field of energy-
saving

written reports

The study of energy-saving
technologies, materials

and facilities utilized in the
processes of erection and
operation of construction objects

oral presentations

The study of methods of rational
and efficient use of fuel and
energy resources

written reports
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Module 3E Title

Modern calculation methods in HVAC systems

Credits 8 ECTS credits, 288 academic hours
Study terms Year 1, semester 1.
Module leader and | Prof. E. V. Mikhailishin, Institute of Civil Engineering

assistant (if any)

Aim of the module

The module is aimed at studying modern methods of calculation applied in
projecting stage that allows developing energy efficient systems of heat supply,

ventilation and air conditioning.

Lectures 18 hours
Laboratory works, [ 54 hours
seminars

Individual work 216 hours

Module Learning Qutcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The study of state policy and
legislation in the field of energy
saving.

Study state laws in the field of energy saving.

Study regional legal acts in the field of energy
saving.

The study of energy-saving
technologies, materials
and facilities utilized in the
processes of erection and
operation of construction
objects.

Study energy saving materials used in the
erection of buildings and structures.

Study energy saving technologies used in the
erection of construction objects.

Study energy saving in the use of buildings
and structures (energy performance certificate,
energy performance monitoring).

The study of methods of rational
and efficient use of fuel and
energy resources.

Study regional fuel and energy resources.

Study waste energy resources.

Study utilization of alternative and renewable
energy.

Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The study of state policy and
legislation in the field of energy
saving

lectures

seminars

examination
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The study of energy-saving
technologies, materials

and facilities utilized in the
processes of erection and
operation of construction objects

lectures

seminars

literature sources study, paper preparation

examination

The study of methods of rational
and efficient use of fuel and
energy resources

lectures

seminars

examination

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Outcomes

Course units

The study of state policy and
legislation in the field of energy
saving

written reports

The study of energy-saving
technologies, materials

and facilities utilized in the
processes of erection and
operation of construction objects

oral presentations

The study of methods of rational
and efficient use of fuel and
energy resources

written reports
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Module 4E Title Calculation and design of ventilation systems

Credits 5 ECTS credits, 180 academic hours

Study terms Year 2, semester 3.

Module leader and | Prof. L.G. Pastukhova, Institute of Civil Engineering

assistant (if any)

Aim of the module

The module is aimed at developing students’ abilities to design energy efficient
ventilation systems by means of modelling tools, automated analysis and design
in the course of scientific and structural activities.

Lectures 18 hours

Laboratory works, | 18 hours
seminars

Individual work 144 hours

Module Learning Qutcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The ability to define optimal air
exchange in the building and to
choose air distribution scheme
by means of modern methods.

Study aerodynamics of air currents and
aerodynamic principles of ventilation.

Acquire skills of calculating air exchange.

Study the principles of mathematical
modelling of ventilation processes.

Study criteria of energy efficiency of energy
distribution and ventilation process.

Acquire practical skills of numerical
modelling of air distribution in a building.

Be able to evaluate the validity of
mathematical modelling results and their
correspondence with the modelling object.

The ability to calculate

and design energy efficient
ventilation systems in industrial
and civil buildings by means of
automated design tools.

Study modern automated tools of ventilation
calculation and design.

Acquire skills of aerodynamic estimating
ventilation systems with natural and forced air
motion.

Acquire practical skills of automated design
of energy efficient ventilation systems.

Study selection principles of ventilation
system equipment: air motion activator,
cleaning device, air heaters and heat recovery.
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The ability to analyze design
decisions in terms of energy
efficiency and ecological
compatibility.

Study outer problems — air flow around the
building.

Acquire skills of automated calculation
of harmful emission dispersing in the
atmosphere.

Acquire methods of evaluating ventilation
systems in terms of energy efficiency.

Acquire methods of ecological evaluation of
ventilation systems.

Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The ability to define optimal air
exchange in the building and to
choose air distribution scheme
by means of modern methods

lectures

literature sources study

laboratory works

credit test

The ability to calculate

and design energy efficient
ventilation systems in industrial
and civil buildings by means of
automated design tools

lectures

literature sources study

design project

project defense

credit test

The ability to analyze design
decisions in terms of energy
efficiency and ecological
compatibility

lectures

literature sources study

design project

project defense

credit test

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Outcomes

Course units

The ability to define optimal air
exchange in the building and to
choose air distribution scheme
by means of modern methods

laboratory works

design project
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The ability to calculate

and design energy efficient
ventilation systems in industrial
and civil buildings by means of
automated design tools

design project

project defense

The ability to analyze design
decisions in terms of energy
efficiency and ecological
compatibility

design project

project defense

58




Module SE Title Calculation and design of heating systems
Credits 6 ECTS credits, 216 academic hours

Study terms Year 2, semester 3.

Module leader and | Prof. L.G. Pastukhova, Institute of Civil Engineering
assistant (if any)

Aim of the module

The objective of the module is to develop students’ abilities to design energy
efficient heat supply systems by means of modelling tools, automated analysis
and design in the course of scientific and structural activities.

Lectures 18 hours
Laboratory works, |54 hours
seminars

Individual work 144 hours

Module Learning Qutcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The ability to analyze heat
loads from consumers in
heating system in terms of
seasons, connection scheme and
simultaneity of their work.

Study regulation and automation methods in
heat supply systems

Study methods and principles of mathematical
modelling of temperature regime in heating
network

Acquire practical skills of constructing
heating-system water temperature graph

Acquire the principles to analyze thermal
operating conditions of heating systems

Study modern equipment for consumer
connection

Be able to assess the validity of mathematical
modelling results and their correspondence
with the modelling object

The ability to calculate and
design energy efficient heat
supply systems in industrial
and civil buildings by means of
automated design tools

Study, know, choose and apply modern
analytical methods to design heat supply
systems

Study devices, elements and facilities of
heating systems

Acquire skills of numerical modelling of
hydraulic and heat technical operating
conditions of heat supply systems

Acquire practical skills of automated
designing energy efficient heat supply systems
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Acquire skills of developing energy efficient
heat supply systems

The ability to analyze design
decisions in terms of energy
efficiency and ecological
compatibility

Study the scheme of renewable energy source
utilization in heat supply

Acquire skills of constructing piezometric
graphs and analyzing hydraulic control of
heating network operating conditions

Acquire methods to estimate design decisions
in heat supply systems in terms of energy
efficiency

Acquire methods of environmental assessment
of heating system scheme

Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The ability to analyze heat
loads from consumers in
heating system in terms of
seasons, porting scheme and
synchronism of their work

lectures

literature sources study

laboratory works

credit test

The ability to calculate and
design energy efficient heat
supply systems in industrial
and civil buildings by means of
automated design tools

lectures

literature sources study

design project

project defense

credit test

The ability to analyze design
decisions in terms of energy
efficiency and ecological
compatibility

lectures

literature sources study

design project

project decisions

credit test

Assessment criteria

are determined by the institute engaged in teaching and brought to students’
notice before the beginning of the discipline study.

Module Learning Outcomes

Course units

The ability to analyze heat
loads from consumers in
heating system in terms of
seasons, porting scheme and
synchronism of their work

laboratory works

design project
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The ability to calculate and
design energy efficient heat
supply systems in industrial
and civil buildings by means of
automated design tools

design project

project defense

The ability to analyze design
decisions in terms of energy
efficiency and ecological
compatibility

design project

project defense
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Module 6E Title

Calculation and design of air conditioning systems

Credits 6 ECTS credits, 216 academic hours
Study terms Year 2, semester 3.
Module leader and | Prof. A.V. Nekrasov, Institute of Civil Engineering

assistant (if any)

Aim of the module

The module is devoted to the study of theoretical foundations of air conditioning
and refrigeration: the basic processes of air treatment, their calculation, selection,
design and analysis of air conditioning systems in various conditions. Particular
attention is paid to the electricity and heat conservation when treating air in

multi-functional buildings.

Lectures 18 hours
Laboratory works, |54 hours
seminars

Individual work 144 hours

Module Learning Qutcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The ability to orient in the world
of science and technology in
conditions of technicalization of
humanitarian relations

Study main kinds of air-conditioning systems

Study air design parameters, regulatory
requirements for indoor air parameters

The study of key principles of
air handling in air-conditioners

Study basic notions of thermodynamics of
humid air

Study basic types of air handling: heating,
cooling, dewatering and dampening

Study the processes of air handling in
conditioners at various climatic characteristics
of the outer air

The study of thermodynamic
principles of refrigerating
machine functioning

Study the principles of refrigerating
machine functioning: refrigeration cycles
of compressive and absorption machines,
coolants

Module Learning Outcomes

Teaching / learning method and Criteria of
Assessment

The study of basic requirements
demanded from air conditioning
and cold supply

lectures

seminars

credit test
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The study of key principles of
air handling in air-conditioners

lectures

seminars

design project

credit test

The study of thermodynamic
principles of refrigerating
machine functioning

lectures

seminars

laboratory works

credit test

Assessment criteria

are determined by the institute engaged in teaching and brought to students

>

notice before the beginning of the discipline study.

Module Learning Qutcomes

Course units

The study of basic requirements
demanded from air conditioning
and cold supply

written reports

The study of key principles of
air handling in air-conditioners

written reports

The study of thermodynamic
principles of refrigerating
machine functioning

written reports
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Module 7E Title Automation and control of energy-saving
technological systems and processes

Credits 6 ECTS credits, 216 academic hours

Study terms Year 2, semester 3.

Module leader and | Prof. A.V. Nekrasov, Institute of Civil Engineering

assistant (if any)

Aim of the module

The module is devoted to the study of the principles of technical systems
management. Considers structures and capabilities of HVAC process automation,
including the use of programmable controllers.

Lectures 18 hours
Laboratory works, |54 hours
seminars

Individual work 144 hours

Module Learning Qutcomes

Contents and/or Educational Activities that
contribute to the achievement of the MLO

The study of composition and
interaction of main components
of automatic control system

Study various types of automatic regulation,
the feedback principles

Study main components of the system:
sensors, controllers, driven devices

The study of fundamental laws
of discrete and continuous
regulation

Study main logical functions and their
realization by means of relay switching circuit

Study basic regulation laws (proportional,
integral, differential) and their combinations

The study of principles of
controller-based process
automation

Study programmable controllers and their role
in automation system

Acquire skills of controller programming

Develop algorithms to control heat supply,
ventilation and conditioning facilities

Module Learning Qutcomes

Teaching / learning method and Criteria of
Assessment

The study of composition and
interaction of main components
of automatic control system

lectures

seminars

credit test

The study of fundamental laws
of discrete and continuous
regulation

lectures

laboratory works

credit test
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The study of principles of
controller-based process
automation

lectures

laboratory works

design project

credit test

Assessment criteria

are determined by the institute engaged in teaching and brought to students

>

notice before the beginning of the discipline study.

Module Learning Qutcomes

Course units

The study of composition and
interaction of main components
of automatic control system

paper, presentation

The study of fundamental laws
of discrete and continuous
regulation

written reports

The study of principles of
controller-based process
automation

written reports
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Assessment strategy and methods

e Internal current control of student progress according to IQ-net and ISO-
9000 procedures (at the end of semester)

Oral presentations

Field practice reports

Professional portfolio

Written reports, essays (including references, etc.)

Tests after each topic, course exams, Master thesis assessment.

Posters

Peer review and evaluation by the group

Self-evaluation

Quality assurance
Internal

e  General expert evaluation by the Tempus project Evaluation board
e  Students feedback
External
e  Evaluation by European academics from partner universities
e  Accreditation of the programme by

)
e  Ministry of Education and Science of Russian Federation official
recognition (licensing)
e  Evaluation by employers

Employment opportunities

A graduate with this educational program can carry out professional activities in the
field:

e  design, construction, operation and reconstruction of engineering systems
of buildings and structures
engineering and equipment construction projects
development of machinery, equipment and technology needed for the
construction and building materials, components and structures

e research and educational activities

Professional activity of graduates will be able to perform in the production, design
and research organizations working in the construction field, in scientific and
research activities.
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10.

Learning resources

(Learning resources available at the Chair
bought in the framework of the project)

Complex for study and research «Exploration of the energy reliability
(stability) of heat supply systems», Ltd. «Mirnovyhtehnologij», Orel city
(Yuebno-uccienoBarenbckuii komruieke «lccenenoBanue sHepreTndeckoi
HAJICKHOCTH (YCTOMYMBOCTH) CHCTEM TerocHabkeHus», OO0 «Mmup
HOBBIX TEXHOJIOTHUI, T. Open)

Computer program «Calculation of the load on the air conditioning system
at non-stationary heat-gain, Ltd. «<AVOK», Moscow city» (KommbioTepras
nporpamma «Pacuer Harpy3k Ha CUCTEMY KOHIHMIIMOHHUPOBAHUS BO3IyXa
MIPH HECTAIIMOHAPHBIX TerionocTymieHnsax», OO0 «ABOK», . Mocksa)

Computer program « ASPO-PRIS. Engineering networks design», as part of
the calculation and exploitation modules of the heat and gas supply networks,
ZAO «ASPOy, Saint-Petersburg city (Kommsrorepras nporpamma « ACITO-
[TPUC. IIpoexTrupoBaHre HHKEHEPHBIX ceTei», I. CankT-IleTepOypr).

Y. Sibikin, M. Sibikin. Alternatives and Renewables energy sources,
2012. (FO.Cubuxun, M. CubukuH. HerpamumoHHbIe 1 BO30OHOBIIIEMBIC
HCTOYHUKH SHEpTHH, M31-Bo «KHOPYyC», 2012)

V.I. Vissarionov, G.V.Deriugina etc. Solarenergy, 2011 (B.U. Buccapuonos,
I'B. eproruna u ap. Connednast sHepretuka, 2011)

A.B. Alhasov. Renewable power generation, 2010 (A.b. Amnxacos.
BozoOHoBnsiemas suepreTuka, 2010)

0O.D. Samarin. Thermo-physical and technical-economic foundations
of Thermal Engineering safety and energy efficiency in buildings, 2007
(O.A. Camapun. Temmoduszndyeckre U TEXHHUKO-SKOHOMHUYECKHAE OCHOBBI
TEIUIOTEXHUUYCCKOM 0e30MacHOCTH | dHEeprocoepekeHus B 3nanusx. 2007)

AN. Dmitriev, Y.A. Tabunshikov etc. Manual on estimation of economical
efficiency of investment in energy-efficiency, 2010 (A.H. Imutpues, 10.A.
TaOyHinkoBUIp. PyKOBOICTBO MO OIICHKE YKOHOMHUUECKO 3(hheKTHBHOCTH
WHBECTHULMH B SHEprocoeperaromme MepornpusiTus, n3a-so «KABOK»)

LM. Kvashnin. Emission limited values of plants into the atmosphere.
Dispersion and establishmen tof standards. 2011 (M.M. KsamHus.
[IpenensHO  JomycTHMBIE  BBIOPOCHI  HpeAnpusiTHs B arMocdepy.
PaccenBanue u ycraHOBIEHHE HOPMATUBOB, U37-Bo «ABOK»

M.M. Brodach. Industrial emission into the atmosphere. Engineering
analyses and inventory, 2011 (IlpomsiiienHble BEIOpOCHI B arMocdepy.
WmxeHepHbIe pacdyeTsl M MHBEHTapH3alust, n31-80 «kABOK», 2011)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23

Y.A. Tabushnikov, M.M. Borodach. Mathematical modeling and
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2011)

Technical guideline on the organization of ventilation in the apartments of
residential buildings, 2011 (Texanueckne peKoMeHIAIMHU TI0 OpPTaHNU3ALMN
BO3yX000MEHa B KBapTHUPaX JKIIBIX 3MaHUH, U31-Bo «ABOK», 2011)

V.N. Posohin. Aerodynamics of ventilation, 2012 (B.H. Ilocoxwus.
AspoauHaMuKa BeHTUISIUH, u31-Bo «ABOK», 2012)

V.M. Magadeev. Sources of heat supply system , 2013 (B. Marauees.
VICTOYHUKHN CHCTEM TEIUIOCHAOKEHHUS, H31-BO « DHEPTUs», 2013)

A.Salihov. Unvalued and unrecognized «small» energy, 2009. (A.Camuxos.
HeoueHeHHast ¥ HeNpH3HAHHAs «Malas» SHEpreTHka, u3n-so «Hosocrtu
TerocHadxeHus», 2009)

V.Sharapov, P. Rotov. Load regulation of heating systems, 2007 (B.
[aparmos. I1. PotoB. PerymipoBanne Harpy3Kd CHCTEM TETUIOCHAOKCHHUS,
n3n-Bo «HoBocTr TerutocHaOkeHus», 2007 )

V. Zelikov. Handbook of Heating , Ventilation and Air Conditioning. Heat
and air balance of buildings, 2011 (B. 3enukos. CripaBOYHUK HH)XEHEPA IO
OTOIUICHUIO, BEHTWISILIMM U KOHIMLMOHUPOBAHUIO. TEIIOBOW U BO3AYLLIHBIN
Gananc 3manni, m3n-Bo «Mubppa-Umkenepus», 2011)

V. Polushkin, S. Anisimov etc. Ventilation, 2011 (B. ITomymkun, C.
AHWCUMOB U 1p. Bentuisimus, m3n-Bo «Axagemus», 2011)

M. Trutneva, V. Polonsky. Energy-saving, 2005 (M. TpyrtHeBa, B.
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Residential and public buildings. Standards of ventilation. 2011 (3ganus
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Donald Ross. Design of HVAC systems of high-rise mixed-use public
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00IIIeCTBEHHBIX MHOTO(YHKITHOHABHBIX 30aHUi, M31-B0 «ABOK», 2011)
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BEHTIIIAINH, U31-Bo «HDpa-M», 2012)
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Y.Sibikin. Energy saving technology, 2013 (}O.Cubuxun.Texnonorus
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Heat and Mass Transfer: A Practical Approach Y. Cengel - McGraw-Hill,
2007

Thermodynamics: An Engineering Approach Yunus A. Cengel, Michael A.
Boles — McGraw Hill Higher Education; 7th Revised edition edition 2010

Fundamentals of Engineering Thermodynamics Michael J. Moran, Howard
N. Shapiro Publisher: Wiley; 5 edition, 2003
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Entropy Generation Minimization: The Method of Thermodynamic
Optimization of Finite-Size Systems and Finite-Time Processes Adrian
Bejan - CRC Press; 1 edition, 1995
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Programme learning outcomes

Knowledge and understanding

A1l | Basic physical laws and their application in the field of mechanics,
hydraulics, heating, electricity related to professional activities

A2 | Contemporary issues of science and technology, forms and methods of
scientific knowledge, the development of science and changing types of
scientific rationality;

A3 | Basic requirements to the design of heating, ventilation and air
conditioning systems for industrial and civil facilities with regard to energy
savings

A4 | Modern information technologies and methods for their use in professional
activities

AS | Requirements of environmental and industrial safety

A6 | Technique techno-economic analysis and evaluation systems of heat,
ventilation and air conditioning with regard to energy savings

A7 | Basic methods of evaluation of the technical state of the systems of heat,
ventilation and air conditioning industrial and civil objects

A8 | Formulate physical and mathematical formulation of the research

problem, choose and implement methods of conducting research, analyze
and summarize the results of research, bring them to the practical
implementation

Practical skills

B1 | Be able to provide technical and managerial input into the planning of
energy saving projects and facilities (in native language and in English)

B2 | Be able to solve engineering problems through the application of
theoretical concepts and practical knowledge in industrial setting

B3 | Conduct laboratory and field experiments, collect, analyse and interpret
data

B4 | Select and use appropriate methods and technologies to conserve heat and
power, heat recovery, use of renewable energy

BS | Use appropriate information technology for professional and management
purposes

B6 | Be able carry out mathematical modeling of thermodynamic processes of

heat and mass transfer
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Graduate skills

C1 | Develop critical thinking and critically evaluate the results of the research

C2 | Identify and use various learning sources in students’ scientific occupations

C3 [ Communicate and negotiate effectively with different stakeholders
individually and in-group using verbal, written, and electronic modes of
communication

C4 | Make informed professional decisions based on scientific knowledge and
appropriate criteria

CS | Work effectively individually or in groups to accomplish assigned tasks

C6 | Develop efficient time management skills

C7 | Appreciate the social impact of research and practical work in the field of
study

C8 | Reflect and evaluate on own learning and evaluate peers in a professional

manner

74




Didactic programme materials

The textbooks series has been developed and printed specially for the new
programme in cooperation of the Russian and European teachers. It consists of 9
textbooks and the Glossary of the project.

Textbook title | Book Editor
1. D. Mendeleev University of Chemical Technology of Russia
Green technologies for sustainable development | N. Tarasova
2. Tambov State Technical University
Energy efficiency improvement in natural and N. Popov
industrial systems
3. Genoa University
Basis of thermodynamics and exergy analysis L. Tagliafico
4. Ural Federal University n.a. Boris Yeltsin
Lifecycle of energy, energy management and N. Shiryaeva
optimum decision making
5. Tambov State Technical University
Energy and environmental audit N. Popov
6. Russian Academy of Architecture and Construction Sciences
Engip;ering and economic analysis of energy saving | S. Fedosov
activities
7. Stavropol State Agrarian University
Environmental safety and energy sustainable N. Kornilov
development
8. Voronezh State University of Architecture and Civil Engineering
Practical application of energy saving technologies | V. Semenov
9. Vladimir State University n.a. Stoletovs
Modelling technological and natural systems | Y. Panov
10. Genoa University and Tambov State Technical University
Glossary for GREENMA project A. Musaio

L. Mozerova

75



Tests for summing up modules

Scientific and practical problems of energy saving and economic sustainability
of the construction industry

The assets of a construction company.

Analysis of balance sheet liquidity construction company.

Describe the development of the construction industry in Yekaterinburg
and the Sverdlovsk region.

Two-factor model of Edward I. Altman.

Study the economic stability of the building enterprise with the help of the
generalized economic sustainability management model.

Liquidity construction company. How is it determined?

Edward Altman model for companies whose shares are not traded on the
stock market.

The general concept of economic sustainability of construction companies.
The overall economic sense to Edward Altman model.

Basic principles of modeling the economic stability of the enterprise.
Assessment of the level of economic stability of the building enterprise
with the help of the generalized model of economic stability.

Liabilities of construction business.

Approaches domestic economists (Saifullin R.S. and Kadykov G.G.) to the
assessment of the sustainability of enterprises.

Approaches domestic economists (shestifaktornaya mathematical model
Zaitseva O.P.) to the assessment of the sustainability of enterprises.

The five-factor model of Edward I.Altman.

The total cost of production.

The current state of the construction industry of the Russian Federation.
Modern methods of assessment and management stability and efficiency
of construction companies.

Construction company as a socio-economic economic system.

Formation of the space factor affecting the level of economic sustainability
of construction companies.

Stages of expert research with the overall assessment of the impact of
external and internal environment to the economic stability of the building
enterprise.

Fundamentals of energy conservation in the design and operation of structures
and buildings

The task of reducing energy intensity of Russian housing sector.

The reasons for the low energy efficiency of residential, administrative and
industrial buildings in Russia.

Save fuel and energy resources in the construction industry — the most
important problem of the second half of XX — beginning of XXI centuries.
Measures of the Russian Government on energy saving and energy
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efficiency of buildings.

History of the systems and methods for assessing energy efficiency in
construction.

Standard LEED - an international system for assessing the environmental
performance of buildings, forming a quality standard in the modern
construction industry.

The method of environmental assessment BREEAM.

Sustainable Building Certificate (German Sustainable Building Certificate)
and other organizations to assess the energy efficiency of building, started
in European countries.

On the creation and development of «green standards» in Russia.

A list of the main problems of energy-efficient construction in Russia
Causes of inhibition of economic incentives for the design and
construction of energy efficient buildings in Russia.

Global developments in the field of construction of demonstration of
energy-efficient buildings.

The development of energy-efficient construction in Japan, Germany and
other European countries.

From the history of the first “passive” houses.

Modern construction concept of the “passive house”.

Current classification of residential buildings in Russia on energy
consumption in line with developing standards for energy-efficient
buildings.

Examples of energy-efficient construction projects in Russia.

Thermal protection of buildings.

Thermal insulation — the key to the “passive” house.

Basic principles of insulation “passive’ houses.

thermal insulation parameters of ““passive’ houses.

Examples of structures designed exterior walls, suitable for the “passive”
houses.

Insulation materials used in Russia in energy efficient construction.
Types of nonuniform wall constructions having heat loss.

Construction without thermal bridges.

What is a “cold bridges”’? Their species.

The causes of thermal bridges.

Consequences of occurrence of thermal bridges.

The effect of cold bridges in the specific heat loss of various building
designs for interface.

Bearing thermal insulation element “Schock Isokorb®’’ as a mechanism to
ensure effective thermal insulation.

The practical application of the thermal insulation element “Schock
Isokorb®”’.

Heat recovery in modern ventilation system.

Types of heat recovery units.

The main advantages of ventilation systems with heat recovery.
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Modern air heating of residential and office buildings.

The use of geothermal energy in the energy efficient construction.

Heat pumps. Heat pump heating systems with low-grade thermal waters.
Heat pump heating systems with ground coils in vertical wells.

The use of solar energy in energy efficient construction.

Automation and control of energy-saving technological systems and processes

The concept of the system, system components and their basic properties.
Levels of automation of technological processes and production.

Main characteristics of control objects.

Presentation of elements typical functioning systems.

Characteristics of the main standard units: proportional, integrating,
differentiating.

The concept of a transfer function.

The image management systems using block diagrams and signal graphs.
Regulatory Principles: on the deviation, the perturbation, combined.

The regulatory quality indicators

Regulatory Laws.

The amplitude-phase frequency characteristics.

The main sensors and sensors parameters DVT systems.

The principle of operation and the use of comparators.

The principle of operation of electromechanical relays, including the
delays on and off.

The principle of the electronic limit switches (inductive, capacitive).
The principle of operation and characteristics of the pressure switch
setting.

Rules for the structure of schematic diagrams.

The implementation of the signal via a relay memory.

Switching Register.

The main types of controllers (proportional, integral, differential, PID).
Overview of the PLC, its role and place in automation systems

PLC types of contacts.

Taymery.i PLC counters.

Podprogrammy.PLK.

Interruptions and their programming.

Using the built-in potentiometers.

Principles of analog variables.

Principles of rigid sequential control algorithms.

Principles of adaptive management algorithms.

The principles of reliability PLC systems including the use of PLCs.

Stability and reliability of energy saving systems in HVAC

e Potentially hazardous objects, their category.
e Hazardous production facilities (HPF): definition and types, registration.
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Features of the gas and water supply systems at HPF.

Problems of stability and reliability of the gas distribution and gas
consumption systems at HPF.

Industrial Safety at HPF: incident, accident, emergency hazards.
Basic requirements of industrial safety: conditions, restrictions, rules.
Legal in the field of industrial safety regulation.

Technical systems and devices at HPF, safety requirements.
Examination of industrial safety, accident investigation.

The breakdown of Heat systems at HPF.

Heat-generating installations, criteria for reliable operation.

Due to the prevention of accidents and emergencies.

The breakdown of water supply and sewerage systems at HPF.
Cleaning and disposal of waste as HPF.

High pressure systems like emergency dangerous objects.
Assessment of emergency and technical risks.

The concept of acceptable risk, risk assessment methodology.

Risk management; preventive, precautionary measures.

Restoration of engineering systems after the accident, the choice of options
Recovery systems and equipment after accidents.

The problems of safe operation of Heating systems and WSS to HPF.

Calculation and design of ventilation systems

Methods for determining the pattern of air circulation in residential and
industrial premises.

Creation of a mathematical model based on the circulation of hot-balance
controls the volume of the room.

Modelling of air flow with the help of modern software (ANSYS).
Optimizing the air.

Current approaches to tracing systems and equipment selection.

The use of waste energy in ventilation systems.

Designing unique buildings ventilation systems.

Calculation and economic assessment of recuperative heat exchangers.
Protection against noise and vibration of ventilation systems in residential
buildings.

Protection against noise ventilation systems in residential areas.
Technological process as a determinant design ventilation solutions.
Influence on the effectiveness of the containment ventilation solutions for
general ventilation.

Construction of modern localizing devices.

The methods of calculation of the containment ventilation.

Features of the design of the containment ventilation.

The need for effective air purification.

Pre-selection of air purification process.

Fractional efficiency pylezaderzhaniya.

Construction of precipitators.

Air Treatment of gaseous impurities.
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Calculation and design of heating systems

Selection of design parameters of network, booster, make-up and mixing
pumps.

The basic equation for calculating the hydraulic regimes of thermal
networks.

Calculation of the hydraulic regime of the heating system.

Charts pressure in the heating network when the subscriber is disconnected
and reconnected.

Hydraulic resistance heating systems.

Methods and techniques for heat load control.

Thermal performance of heat exchangers.

The qualitative regulation of heat supply for heating.

Quality control of the ventilation load.

Quantitative control of the heat load for hot water.

Regulation of heterogeneous workloads. Graph the central regulation of
the heat load.

Regulation of heterogeneous workloads. Regulation of the heat load for
heating systems.

Regulation of heterogeneous workloads. Regulation of the heat load for
ventilation systems.

Regulation of heterogeneous workloads. Regulation of the heat load for
hot water systems in closed heating systems.

The total flow of coolant in the heating network in parallel and mixed hot
water heaters accession.

Adjusted chart for heat load control.

The regulation of heat supply in open heating systems.

Thermal modes of heating systems without automation.

Classification of hot water systems.

Batteries hot water systems and their calculations.

Determination of the calculated hot water costs.

Hydraulic calculation of hot water systems.

Methods of laying of heating networks.

Thermal insulation of heating networks.

Thermal calculation of heat network pipelines.

Start heating networks.

Calculation and design of air conditioning systems

Thermal conditions: heat balance of human, thermal comfort.
Requirements to air conditioning systems (ACS): humidity and air
mobility, the gas composition.

The main properties of moist air: density, heat capacity, enthalpy, water
content, id-chart.

Basic concepts of the theory of heat transfer: thermal conductivity.
Basic concepts of the theory of heat transfer: convection.
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Basic concepts of the theory of heat transfer: radiation

The basic concepts of the theory of heat transfer: heat transfer complex
The heat balance of the room.

Moisture balance premises.

Design parameters of external air.

Design parameters of indoor air.

The principle of compression chiller.

The principle of an absorption chiller

Heat pump. The principle of its work.

The main types of air treatment processes and the image on the id-chart
Principles for classification of ACS, and the main types of air conditioners
General principles for selection of air treatment method.

Using the recirculation in ACS.

Calculation of heat generation in the room: heat gain and heat loss through the
building envelope and windows.

The heat gain, heat loss and entry of moisture into the room due to
infiltration.

Calculation of heat generation lighting devices and equipment.
Calculation of heat generation, moisture and carbon dioxide in human
beings.

The principles of calculation and selection of split systems.

The principles of calculation and selection of the “chiller-fancoil” systems
The principles of the calculation on the basis of the central air-
conditioning systems.
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Laboratory works

Laboratory works are developed for the following modules:

Laboratory works are conducted with help of special stands, virtual laboratory

Mathematical modelling

Information technology in civil engineering

Methods for solving scientific and technical problems in construction
Modern calculation methods in HVAC systems

Stability and reliability of energy saving systems in HVAC
Fundamentals of energy conservation in the design and operation of
structures and buildings

Calculation and design of ventilation systems

Calculation and design of heating systems

Calculation and design of air conditioning systems

Automation and control of energy-saving technological systems and
processes

Scientific and practical problems of energy saving and economic
sustainability of the construction industry

works — with help of computers and special Software.

Laboratory work defense is conducted with the help of results demonstration at
stands. Requirements for laboratory work acceptance Work is “defended” if It is

organized according to department’s requirements.

Master students can work with stands if they pass safety instruction and answers

90% of teacher’s questions.
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Teaching methods in GREENMA programme

GREENMA programme uses various teaching methods directed to student-centered
approach to learning provided by

dialogical;

activity-creative character;

focus on the support of individual development of the student;

to provide the student the necessary space and freedom to make
independent decisions, creativity, choice of content and methods of
teaching.

The programme supports the individual work of master student provided by
individual choice of thesis theme, individual Internet search of literature, personal
tasks organization, self-education skills development.

Active study in GREENMA programme

Active study directed on obtaining skills of design and operation of energy-efficient
heat and gas supply, ventilation and air conditioning systems, realized during course
units, such as laboratory works and design project, during stage and practical study
at enterprises.

Laboratory method when the students study equipment, its application and study
variants of equipment application in different climate conditions. The reports and
analysis are made based on the results of lab works.

Research method encouraging students’creative activity by setting new tasks and
problems. Students use INTERNET search tools and conduct patent search.

Problem solution method is used at the final phase of study when the topic of master
thesis is chosen.

Among the active study technologies a special attention is given to case-studies,
project work in teamwork as well as individual work.

One of the examples of a project teaching method is to perform individual tasks for
the reconstruction of energy-efficient HVAC systems. This teaching method is used
at the studying following modules “Calculation and design of ventilation systems”,
“Calculation and design of heating systems” and “Calculation and design of air
conditioning systems”.

Each student receives the case in the form of graphics (plans and sections,
axonometric diagrams) and text materials (location of the object reconstruction, data
technology and business processes, taking place in the premises of the appointment
of the object space, their temperature and humidity mode). It requires to carry out
an energy-efficient analysis of the current system , to identify the elements to be
reconstructed, perform reconstruction project to determine its economic indicators
to compare technical and economic indicators before and after reconstruction.
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Presentation materials include 1-2 A1 — A3 format graphic material sheet; 30-40
pages of A4 explanatory note and a presentation to the report made in electronic
form.

Presentation of projects carried out in the form of a report and the subsequent
discussion in the classroom.

Students and teachers assess each project from 1 to 100. Throw out highest and
lowest scores. Calculate the arithmetic average score of students and is compared
with the evaluation of the teacher. The teacher and the students exchanged views on
the final assessment, the final decision is made by the teacher.

One of the examples of case-studies application is carrying out individual tasks in
frame of module “Fundamentals of energy conservation in the design and operation
of structures and buildings”. Each student receives the case or finds it themselves
that concerned 1-2 storey building project. Student research target to answering
several questions, such as:

1. Calculate the reduced thermal resistance of different coupling components
of the building construction applications.

2. Select and to calculate bearing insulating elements ““Schock Isokorb®”
depending on the source data.

3. Make an assessment of the cost of works on warming of construction and
operating costs for heating the building.
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Different assessment criteria

Assessment criteria for test results
a) competence assessment criteria (results)

Assessment Criteria are descriptions of the skills, knowledge or attributes that you
need to demonstrate in order to complete an assessment successfully and Grade-
Related Criteria are descriptions of the skills, knowledge or attributes you need to
demonstrate to achieve a certain grade or mark in an assessment.

Assessment Criteria and Grade-Related Criteria for module assessments will be
made available to you prior to an assessment taking place.

Students should answer the questions of credit (examination) test in the expected
time, choosing one of 4-5 given answers. The results of discipline sections are
checked separately.

b) description of assessment scale

The grade goes from 1 (minimum) up to 100 (maximum). The minimum threshold
to pass is 40. To pass the exam students should obtain the minimum evaluation in
all the assessments.

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

e  mid-term written test: at least 40
e final-term written test: at least 60

Exam assessment criteria

Assessment criteria Assessment scale

Full answer is given, comprehended knowledge is 80 —100: “excellent”
shown, main issues are disclosed, task is solved

Answer is logically structured, applying modern 60 —79: “good”
technical terms, some inaccuracies or small mistakes

are made

Answer is insufficient, logic is broken, task is not 40 — 59: “satisfactory”

solved or serious mistakes are made

1. The answer is vague with significant mistakes less than 40:
2. No answer “unsatisfactory”
3. Reject to answer

85



Procedure of preliminary review of graduation qualification work (thesis)

Prepared and organized graduation qualification work (GQW) passes the procedure
of preliminary review at commission meeting. Commission consists of head of
department, person in charge of MSP of HE, SEC members (staff of Institute of
Civil Engineering UrFU), GQW managers. Commission members are approved
by department’s head order, responsible for MSP of HE. GQW pre-consideration
Commission meeting is held one week before SEC meeting. The dates of both
meetings are appointed and brought to students’ attention at the same time.

Following materials are provided for GQW pre-consideration Commission meeting:

e GQW got compliance assessment, checked for plagiarism and organized
according to CMK-/II1-8.2A.4-02-2010, v. 2.0 “The final state certification
of graduates” and recommendations for graduation works fulfillment in
e-form, confirmed by UrFU rector’s order dated 12.05.2016, Ne 0398/03
(provided to students);

Review of GQW supervisor (presented by GQW supervisor);
GQW check results for plagiarism (presented by GQW supervisor);
Student’s academic record book (presented by SEC secretary).

GQW preliminary review Commission:

Evaluates student’s readiness for GQW defense;
Checks the full set of materials for GQW defense;
Gives results of competences level, based on current grades of student (for
students FSES HVE or FSES HE);

e Based on GQW check results for plagiarism, concludes about the
requirement fulfillment for GQW borrowing;

e Forms and gives results to student about level of general and professional
competences and GQW defense permit (for students FSES HVE or FSES
HE) or GQW defense permit (for students FSES).

GQW defence procedure

SEC meetings for GQW defence are held according to time schedule of study
process, considering:

e  One meeting period is no more than 6 hours;
e During one meeting no more than 12 GQW can be defended;
e  Only 30 minutes for student’s GQW defence.

GQW defence includes student’s report (10 minutes) with presentation, analysis of
supervisor’s comments and reviews, commission questions, student’s answers. It
can also include reviewer’s and GQW supervisor’s presentations.

SEC meeting is minuted by secretary and signed by all SEC.

Assessment for GQW presentation and defence and qualification awarding are
preceded during SEC private meeting after all appointed works defence. The
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decision is made by majority of votes.

SEC decision about GQW grade is announced to graduates in the same day after
private meeting.

Assessment criteria for GQW accomplishment and defence

Discussion and final assessment of GQW defence is completed at SEC private
meeting, defining the grade - “excellent”, “good”, “satisfactory”, “unsatisfactory”.
Each student’s answer is evaluated according to score system, considering the
minutes, proceeded by SEC secretary. The student’s answer is evaluated by score
summing up. Total score of SEC member is defined as average grade comprising
student’s report, student’s answer for each extra question and for participation in
discussion, ability to give arguments and take a stand, considering SEC members’
views. Final assessment is determined according to average score of each member
grades:

Grade “2” — “unsatisfactory”
Grade “3” — “satisfactory”;
Grade “4”- “good”;

Grade “5” — “excellent”.

Grade “excellent” is given if the following conditions are fulfilled:

GQW meets FSES requirements;

GQW fully corresponds to the theme, contains given task solution;
theoretical and practical parts are correlated,

based on source study, the thesis presents individual analysis of real
material;

thesis presents individual conclusions of student, student demonstrates
knowledge of material, confidently answers most questions;

o thesis is presented in time, with full reviews and supporting documents.

Grade “good” is given if the thesis is completed and defended in the following way:

work is acceptable but has some shortcomings in respect of FSES;
exposition of the topic is insufficient, some questions are not answered,
theoretical and practical parts are correlated enough;

graduate uses material soundly, but doesn’t answer all questions
adequately;

graduate needs supervision during material and source analysis;

thesis is presented in time, with full reviews and supporting documents.

Grade “satisfactory” is awarded if the thesis is completed and defended in the
following way:

work is acceptable but has shortcomings in respect of FSES;
exposition of the topic is not clear enough, the work doesn’t provide clear
answers for all questions (many misunderstandings);

e number of learning resources is less than 30;
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e material and learning resources individual analysis is not provided;
graduate doesn’t demonstrate sufficient knowledge of theoretical
approaches for problem solving and correlated works of leading scientists;
thesis defence is uncertain, commission members are not satisfied with
answers;

thesis is presented after registration date of GQW, the thesis content has
significant shortcomings.

Grade “unsatisfactory” is awarded if the thesis is completed and defended in the
following way:

e work is presented after registration date of GQW, the thesis content has

significant shortcomings;

review is not provided;

work doesn’t meet FSES requirements;

graduate can’t provide support facts to theoretical statements;

graduate doesn’t know learning resourses;

conclusions are not logically and clearly presented, graduate doesn’t

answer questions;

e proposals are not made for subsequent research, decision-making and
conclusions are not provided;

o thesis has large abstracts of plagiarism without references.

If the votes for grade awarding are divided equally, the Head of SEC is responsible
for final decision.

The GQW results are available for students after private SEC meeting.

If the student fails thesis defence, a new examination is offered according to the
order of Vice-rector for educational activities after thesis revision.

SEC Head and secretary prepare GQW defence report, which is approved at the
department meeting.
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Meton Case-Study B nporpamme Green Master
HpnMep HMCIO0JIb30BAHUA MeTO/Ia Kelic-aHamu3a

Moayib: «OcHOBBI 3HeprocoepeskeHHs NPH POCKTHPOBAHNHI U
IKCILIYATALNH 3aHUI U COOPYKEHHID»

Onucanmne Keiica:

B kadecTBe 0ObekTa HMCCIIENOBAHUS BBIOpAH JIBYXATXKHBIA KHUJIOH JIOM
(xorTemx) B I. CpenHeypanbeke CBepIUIOBCKON 001aCTH, IIOKa3aHHBII Ha PUCYHKaX
1-4.

Puc.1. CeBepHblii hacaja IByXdITaKHOTO Puc.1. FOsxHsIi acan IByXITaKHOTO
JKHIJIOTO I0Ma JKMIJIOTO JIoMa
MnaH 1 ataxa MnaH 2 ataxa
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& 1938 .’ £550 ‘ | I 1870 C | 3680 |
| [kyxHs-cTonoBas]
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oor 1 | [rocTvmas] 8 2200 AERZINY
el | \ e i
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| i -
3 o S [canysen] g o [earmias]
EFI [N A RN | |
| | | e NUIL %
w | =4 L SV
pu g Slﬁ 3000 5600 5600
| 1
O iF——— ® =
) = | | i = | |
o =" ® —
‘ 2400 ‘ 3600 3000 \, 3000 \, \. 2400 \/ 3600 3000 l, 3000 \,
,|, “ 12000 | | ke | 12000 1
Puc.1. ITnan 1 sTaxka »xuwiioro goma Puc.1. ITnan 2 sTaxca )UI0ro 1oMa
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O6mas miomas goMa — 224,49 M? ¢ y4eToM IUIOIIAIN Tapaka.
DTaXHOCTH — 2 Taxa.

Hammawe rapaxka — ma (2 ManmmHOMeCTa).

Hammare moaBambHOTO / HOKOIBHOTO 3TaXka — HET.

Hanuune mancapaHOTO 3Ta)xa — HeT.

BricoTa motonkos 1 5T. — 3,0 M.

Bricora monorkos 2 5t1. — 3,0 M.

Orpaxxaaromme CTeHbl — TPEXCIONHbBIE:

Hecymwii cioif (Tommmaa ciost — 400MM) — KiTaka U3 ra300eTOHHBIX
OJIOKOB aBTOKJIABHOTO TBEPCHHS.

TepMOHM3OISAIIMOHHBIN CIIOM (TOJMII CJIOS — B 3aBUCUMOCTH OT PEerMoHa
CTPOUTENHCTBA) — MUHEPAIOBATHBIE TITUTHI.

OT/IeNouHbBIN CIIOW — KJIaJIKa U3 OOJUIIOBOYHOTO KUPITHYA.

e  BHyTpeHHHE HECYIIHe CTCHBI — KJIAJIKa U3 Ta300€TOHHBIX OJIOKOB
aBTOKJIABHOTO TBEPICHUSI.

[eperopoakn — Ki1aaKa U3 ra300eTOHHBIX TIEPETOPOTOYHBIX OJIOKOB.
[lepekprITHs — 5Ke1e300eTOHHBIE MHOTOITYCTOTHBIE TUTUTHI.

KpoBist — ruapon30MOHHBINA KOBEP 10 TEPMOU3OISIIMOHHOMY CJIOIO Ha
MHOTOITYCTOTHBIX TUIUTaX MEPEKPHITHUSI.

OKHa — METaJUIOTUIACTUKOBEII MPO(MIITb, TByXKAMEPHBIN CTEKIIOMAKET.
JIBepu HapyKHBIC — METAITMUECKUE, YTCTICHHBIC.

JIBepu BHYTpEeHHHE — IepEBIHHBIC.

JlecTHuIa — NEepeBSIHHBIE CTYTIEHU HA AEPEBIHHBIX KOCOYpax.

[Tonb! yTemieHHbIE, IO TPYHTY.

HpOﬁJIEMHaﬂ CUTYyallusl — CHIDKCHHUE 3aTpaT Ha O6CJIy)KI/IBaHI/Ie JKHUJIOro goma.

]_lem, Keiica — BBIIBJIICHUE OpeuMynieCTB 3Hepl"03(l)(l)eKTI/IBHOFO JKHJIOTO 3/1aHUs B
CpaBHCHUU CO 3JaHUECM, BBIITOJHCHHBIM IO TPAAUIHUOHHBIM TEXHOJOTUAM.

BOl'lpOCLI JAJIsl aHaJau3a:

1. Paccuurarh NpHBENCHHOE COMPOTUBICHHE TeIUIONEpenaye pPazIndHbIX
Y3JI0B COMPSDKEHUST CTPOUTEIbHBIX KOHCTPYKIIMH 31aHHsI, BHITOJHEHHOTO
B [IpEIJIaraéMoM Kelice.

2. BeimonHHUTh pacdeT ¥ MoAOOP HECYIIMX TEIIOM30JISIHOHHBIX JIEMEHTOB
«Schock Isokorb®» st ycmoBwii keiica.

3. DBbINOJHUTH OLIEHKY CMETHOH CTOMMOCTH dHEProdpHEKTUBHBIX PEIICHHI,
TOZOBBIX YKCIUTYyaTAIIMOHHBIX PACXOI0B U MPUBEACHHBIX 3aTPaT JI0 U TOCIe
MOJICPHHU3AIIHH.

4. CpaBHUTHb OKCIUTyaTallMOHHbIE W MPUBEICHHBIC 3aTparbl Ui JBYX
BapUaHTOB.
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MO).IyJ'lLZ «Pacuer n NMPOCKTUPOBAHNE BEHTU/ISAIIHOHHBIX CUCTEM)

Onucanmue Keiica:

B xagectBe o0OBEKTa WCCICIOBaHHSA BHIOpaHAa CHCTEMa TNPUTOYHON

BCHTUWJIALUU ABYXOTaXXKHOI'0 aAMUHUCTPATUBHOI'O 3/1aHUS B T. qeﬂﬂ6I/IHCK, PUCYHKH
1-4.

e  Ha3nauenue 3qaHNUA — JETCKUN KITyO.
e [eorpaduueckas mupora = 56
e  Opuenranus Bxona 3ganus — CB.
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Puc.1. AkcoHomeTrpuueckas cxema cuctemsl 111
Pacuérnble mnapameTpbl HApY:KHOTO BO3AyXa
Ilepuon roga Temneparypa, ¢,,,°C | Quransnus, I, kIx/kr
XonogHbIi -34 -33,5
[lepexomnple ycmoBus 10 26,5
Tennwrit +22.8 48,1
PacuéTrHble mnapaMeTpbl BHYTPEHHEr0 BO31yXa
Ilepuoa roga Temneparypa Cxopocts 1BusKeHnst | OTHocHTeIBbHAS
Bo3ayxa, °C BO3/1yXxa, M/c BJIAYKHOCTH BO3/1yXa,
% He OoJiee
Terblit 26 0,5 65
XOJIOAHBIA U 18 0,2 65
[IEPEXOAHBII

e  KoHCTpYKIIUS CHUCTEMBI OTOIUICHHS - OHOTPYOHAs CUCTEMa C HHKHEH

Pa3BOJKOI MarucTpanei;
Tun oTonuTENBHBIX TPUOOPOB — KOHBEKTOD;

TCMHepaTypHBIC napaMeTphbl TCIIJIOHOCUTCIIS B TEIJIOBOM CETH —

100/75°C;

e [lepeman maBneHus B TerioBoi cetu — 9 klla (naBieHne pa3BuBaeMoe

HacoCOM);
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e  CpenHsas TeMIepaTypa Hapy»HOTO BO31yXa 3a OTOINUTENIbHBIN Nepuo,
t,, =6,5°C;
[IponomxuTenbHOCTh OTONUTENBHOIO NEpUoAa, Z,, =233, cyT.
O0BeM oTaruIMBaeMON YacTH 30aHUS 10 BHEITHEMY
obmepy V,,=3903,98 m* .

HpOﬁﬂeMHaﬂ CUTyalusl — IOUCK CIIOCOOOB CHUIKCHUS 3arpar Ha JKCIUTyaTaluro
CHUCTEMBI HpHTO‘IHOﬁ BCHTHUJISIIIUHN.

He.]]b Keiica — BBISBICHUC MpeuMynicCTB 3Heproc6eperammnx TEXHOJIOTUI
Ipu OpraHu3alui BCHTWIALOWU aIMHWHHUCTPATUBHBIX SHaHHﬁ B CpaBHCHUH C
TPaAUIIUOHHBIM TEXHOJIOTUAMMU.

BOl'lpOCl)I JJIsi aHAaJIn3a:

e [IpoBectu aHanm3 pabOTHI CYIIECTBYIOIICH CHCTEMEI,
e BBIABUTH 3NIEMEHTHI, PEKOHCTPYKIINS KOTOPBIX MOKET IPUBECTH K
sHeprocoeperaroemMy 3PpQeKry.

IIpoexkTHasi padoTa (BBINOJIHMETCH B PAMKAaX KypCcOBOI'O IPOEKTAa):

e  BRLINOJHUTH MPOCKT PEKOHCTPYKITUH CUCTEMbI BEHTHIISIIH WA
OT/ICJIBHBIX €€ IIEMEHTOB U OIPEJICITUTh €T0 CMETHYIO CTOMMOCTb.

e [IpoBecTu cpaBHCHHE TEXHUKO-DKOHOMHUYCCKUX MTOKA3aTeIei
(9KCIUTYyaTaIIOHHBIX PACXO0B U MPUBEICHHBIX 3aTpar) 10 U IMOCIe
PEKOHCTPYKIINH.

e  Crenarb 3aKJIIOYCHUE O HATMYUH WM OTCYTCTBUHU SHEProcOeperaoiiero
s¢dekra 1 ero SKOHOMHIECKOH 11eIec000PasHOCTH.
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YUYEBHASA MATUCTEPCKASA TPOI'PAMMA
«MHHOBAIIMOHHBIE TEXHOJIOTI'UN
B COEPE SOHEPI'OCBEPEXEHUSA
N 3KOJOI'MYECKOI'O KOHTPOJISA»
«GREEN MASTER»

PABPABOTAHA B PAMKAX IMTPOEKTA TEMITYC
530620-TEMPUS-1-2012-1-IT-TEMPUS-JPCR
«OBYYEHUE B TEUEHUE BCEM )KM3HU 1 MATUCTPATYPA
B OBJIACTU MTHHOBAIIMOHHBIX TEXHOJIOT i1
B COEPE DHEPT'OCBEPEXXEHIM S 11 OKOJIOIT'MYECKOI'O KOHTPOJIA
B POCCUMCKUX YHUBEPCUTETAX C YYACTUEM PABOTOJIATEJIEN «GREEN MASTER»»

PYKOBOICTBO 11O ITIPOT'PAMME

IIporpamma oOyuenust pazpaboTaHa B COOTBETCTBUM C €BPOINEHCKUM M3MEpEHHEM
(ITomxon Ha OCHOBE pe3yIbTaTOB O0YUYCHNS.)
MunoBanuu:
®  1I0AXO[, OPUEHTHPOBAHHBIH Ha CTyJEHTa
®  COOTBETCTBHE LIEU
e pe3yabTaThl 00y4YEHMs — YTO BBITYCKHUK OyAeT 3HATh, IOHUMATh U OyJeT crocoOeH
JieNaTh IOCIEe YCIENIHOTO 3aBEePIICHIS JaHHOH 00pa30BaTeIbHON IPOrpaMMbI
e MEpOompHATHUS 0 JOCTUKCHUIO O3KHIAEMOT0 pe3ysbTaTa

[TapTHEpsI

Poccuiickuii Xumuko-TexHoaorndeckuii yuusepceurer uM. JI.M. Menneneesa, Mocksa
VIBaHOBCKHMII TOCYIapCTBEHHBINH apXUTEKTYPHO-CTPOUTENIBHBIN YHUBEPCUTET

VBaHOBCKHMIT TOCY1apCTBEHHBIH XUMHUKO-TEXHOIOTUUECKUH YHUBEPCUTET
Cesepo-OceruHckuii rocygapcrsenssiil ynuepeurer um. KUJI. Xeraryposa, Bnaaukaska3
ITepMckuii HALIMOHATBHBIN UCCIIENOBATEIBCKIH MOTUTEXHUIESCKII YHUBEPCUTET
CraBpoIoabCKUi roCyapCTBEHHbIH arpapHblil yHUBEPCHTET

TamOOBCKHII rOCYIapCTBEHHBIH TEXHUUESCKUIT YHUBEPCUTET

TroMeHCKui rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENLHbBIN YHUBEPCUTET

Vpanbsckuii penepansuslil yHHBepcuTeT nMeHH nepsoro [Ipesunenta b.H. Ensnuna, ExarepunGypr
Bragumupckuii rocynaperBennslii yausepeuteT uM. Al u H.I. CroneToBeix
Boponeskckuii rocyapcTBeHHBIN apXUTEKTYPHO-CTPOUTENIBHbBIH YHUBEPCUTET
Jlonponckuit yausepcuret Cutu

Cuiie3ckuil TexHoornueckuii yausepeutert, Karosuue, [Tonbia

VYuusepcurer Anukante, Mcnanus

VYuusepcuter I. I'enyu, Utanus

YPAJILCKUI ®EJIEPAJIbHBI YHUBEPCUTET
HWMEHH ITIEPBOI'O ITPE3UJJEHTA POCCHU b.H. EJIbBIIUHA
2015



BBenenune

YHuBepcurer

VYpaabckuii gpenepanbHblii yHUBEPCUTET HMEHH
nepsoro npesugenta Poccun b.H. Enbununa (Yp®Y),
Exarepunoypr, Poccust

YpoBeHb MPOTPaMMBbI

Marnﬂpepcxaﬂ nporpamMmma

Craryc

CoBMecTHasi Me:KIYHAPOJAHAsSI NPOIPaMMa

HazBanue kypca

IIpoexkTHpoBaHHE U IKCILTYATAIUS CHCTEM
TEeNJI0ra30CHA0KEeHHS, BEHTHIISIUH U
KOHIUIHOHNPOBAHUS

270800.68 (Kox odpa3zoBareibHOl Ki1accuukanuu PO)

Hanpasnenune u
KOZI Ki1accuuKanum

CrpoureibcTBO
08.04.01 (Kox o6pa3oBarenbHoii kiaccupukanuu PD)

Kanuguxanus Maructp

Be6-caiir http://sti.urfu.ru

DakynbTeT CrpouTe/ibHbIi HHCTHTYT

Anpec Yp®Y, Exarepunoypr, 620002, y1. Mupa, 19

Cpok o0yueHns

2 roga

Harpy3ska

120 xkpeauToB (B coorBeTcTBUU ¢ EBponeiickoii
cHCTEMO¥ MepeBo/ia U HAKOIUIEHUsI KPeAUTOB U
Poccuiicknm 00pa3oBaTe/IbHBIM CTAHAAPTOM)

Ipodeccronanbroe
[pU3HAHHE

KoncysTHpYIOIIHE OPraHU3alHU NPH pa3padoTke
NMPOrpamMMblI:
- HMucrutyT 3Heprocdepe:xenns CBepaioBcKoii
obnactu, Exatepunoypr
-  ®enepaabHas cayxk0a Mo 3aIUTe MPaB
norpeduTesieil U 6J1aronoJIyyus YejaoBeKa,
Baagumup
- Co1o3 crpourteeii CBepasioBckoii odjaacTu,
Exarepunoypr
- Aamuauctpanusi TamboBckoii od1acTn
- OAO «Juepromepa», CTaBponoinb

Opranu3zanus
y4eGHOTO Iporecca

CemecTpbl (MOLY./1H), JIEKIHH, IPAKTHYECKHE 3aHATHUS,
J1aGopaTopHbie padoThbl, CAMOCTOsITE/ILHAsSI padoTa,
Hay4yHOe PYKOBOACTBO, HANIHCAHHE MarucTepcKoii
JuccepTaluH.

Harpyska

B Poccuiickoii ®enepauuu u3Mepsercs B

aKaJIeMUYECKUX 4acax. B COOTBETCTBMM C MpaBWJIAMM BBICHIETO O0Opa30BaHMS
aKkaJeMHUYeCKNi Jac cocTaBisgeT 45 mMuHyT. [Iporiecc BHeApeHHs IBYXYpOBHEBOI
cucrteMbl oOpazoBanusi B Poccuiickoit ®Penepaumy morpedoBall M3MEHEHHMs
CIMHNIBI JUIsL ONpEJeNeHNs] Y4eOHOW Harpy3KH CTYJACHTa. JTO MPEIIPHHATO
IUT TapMOHM3AIUU POCCHUHCKON W €BpOICHCKOM cucteM oOpa3oBaHus. TepMuH
«Poccwiickas kpeautHas equaniay (PKE), mo-anrmmiicku “Passing unit” 0611 BBeIeH
B TocymapcTBeHHBIN 00pa30BaTeIbHBIA CTAaHAAPT TPETHETO TTOKOJICHUS HECKOIBKO
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net HazaJ. Onnoit PKE coorBeTcTByeT | kpeanuTHast €MHULIA €BPONIEHCKON CHCTEMBI
kpenutoB. CerofHs Harpy3ka:

MarucTtepckoii nporpammsl — 120 PKE
IIporpammel bakanaBpuara — 240 PKE
[Iporpammsl ciennanuteta — 300 PKE

CorracHO MeTOIHKe, peAIoKeHHOH MuHuCTepcTBOM 00pa3oBanms PO

1 Poccuiickas xpeautHas eqununa (PKE) = 36 akanemuueckum yacam

1 akanemMuueckas Henens = 54 akagemuyeckux yaca = 1,5 PKE
JluctnivHapHass — Harpy3ka — pacCUMTBIBAeTCS  MyTeM  JICJICHHS
aKaJIeMUYECKUX 4acoB Ha 36.

1 venens npaxktuk = 1,5 PKE

1 sx3amen = | PKE

Brinycknas kpanupukannonnas padora (npoekr), (1 nenens = 1,5 PKE)

Leau nporpamMmsbi:
OCHOBHBIMH LIEJISIMU 00pa30BaTeIbHON MPOrPaMMBI SIBIISIFOTCS

®  IIOJATrOTOBKA BBITYCKHUKOB K IIPOU3BOACTBEHHON AEATEIBHOCTH I10
pEeLIeHUIO TPOo0IIeM, CBSI3aHHBIX C Pa3pabOTKOM HOBBIX U 3KCILTyaTaIuei
CYIIECTBYIOIIUX YHEPTOCOEPEraronuX CHCTEM OTOIUICHHS, BEHTUIISIINN U
KOHJMIIMOHUPOBAHUS BO3AYXa;

®  IIOJrOTOBKA BBHITYCKHUKOB K HAyYHO-HCCIEJOBATEIbCKON eI TEIbHOCTH
JUISl PEIICHHUS TIPOOIIeM, CBSI3aHHBIX C MOJICPHU3AIMEH 1 YITydIICHHEM
CYLIECTBYIOIUX CUCTEM, OTOILIEHHS, BEHTUISILIMY ¥ KOHJULIHOHUPOBAHUS
BO3/[yXa B HAIPaBJICHUH MOBBIIICHUS NX 3HEPro3(h(PEKTUBHOCTH;

®  TIOJTrOTOBKA BBHIMTYCKHUKOB K MPETOIaBATEIbCKON ACATEITBHOCTH,
CBSI3aHHOH C MMOJIrOTOBKOM CHENMAINCTOB B YKa3aHHOM HallpaBJICHUU.

Oo0pa3zoBareiibHbIe IOTPEOHOCTH PHIHKA TPYAa U APYTUX YYACTHMKOB

Oo6nacTp npoeccOHANBHON AESTETLHOCTH BBITYCKHUKA, BUBI U 33241
podecCHOHANIBHOM  JIESTEIBHOCTH BBITYCKHUKA onpenesieHbl  DenepaibHbIM
TOCYIapCTBEHHBIM  O0pa30BaTeIbHBIM ~ CTaHAAPTOM  BBICIIETO  0Opa30BaHUS
Poccntickoit @enepanuu ot 30.10.2014 (http://www.fgosvo.ru).

OObekTaMH MPOPECCHOHAIBHOM JIEATEIBHOCTH BBITYCKHUKOB SIBIISIIOTCS
CHCTEMBI TEIUIOTa30CHAOKEHNUS, BEHTHJISIIUY, IPOMBIIUICHHBIX, T'PaXKIaHCKUX
3[JaHUH U IPUPOJIOOXPAHHBIX 00BEKTOB.

HCHI/I 1 3aJa41 IIOATOTOBKU COINIACOBAHBI C MPEACTABUTECIIAMU YUaCTHHUKOB
O6pa3OBaTeJ'H)HI)IX OTHomeHHﬁ, BKJIrO4as pa60To,uaTene171 — COLIMAJIbHBIX TAaPTHCPOB!

e  Hayuno-umxenepHslid ieHTp «HaneXHOCTh U pecypc OOIBIINX CHCTEM H
MalMH» YpalbCKOro orAesieHus Poccuiickoil akaieMuu Hayk

e MMHHUCTEPCTBO CTPOUTEILCTBA U PA3BUTHUSI HHPPACTPYKTYPHI
CBepIiIoBCKO# 00acTi

e OO0 «ApxurekrypHoe 6ropo Bimagumupa Karanosuday
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OAO «YPAJITUIIPOME3»

000 «Komnanus Matepmact»

000 «TEXKOH»

000 «CTPOUTEJIBHA I KOMITAHU A I'PATAPA»
Hexommepueckoe mapTHepcTBO «C0103 OTPACIeBhIX HAYYHBIX, IIPOSKTHBIX
1 MHKUHUPHHTOBBIX opranu3anuii CBepyioBcKoi o0macTm»
00O IIpoekTHO-MHBECTUIIMOHHAs KoMmaHus «L{eHTp kayecTBa
CTPOUTEIHCTBAY

«Coro3 crpouTteneit CBepaoBCKoit 0b6macTu (00beTMHEHNE
pabotomareneii)»

00O «Be3za-CeBep»

00O nayuno-npouspoacteennas pupma «K 9 KOBEHT-E»
000 «KapTex»

00O «3OHeprust THHOBALUI

000 «CrpornoauTex»

BBINTyCKHUKM B COOTBETCTBHM C IOJYYEHHOW KBajdu(UKanued cMoryT

OCYIICCTBJIATH HpO(l)eCCI/IOHaJ'ILHyIO JCATCIBHOCTH B o0acTu:

HWH)KEHEPHOTO o0ecTieueHust 1 000pYIOBAHUS CTPOUTEIEHBIX 0OBEKTOB
TOPOJICKUX TEPPUTOPHIA, & TAKIKE TPAHCIIOPTHON HHPPACTPYKTYPBI;
WH)KEHEPHBIX U3bICKAHUH JUIsl CTPOUTENBCTBA;

MIPOBECHUSI HAyYHBIX HCCIICIOBAHUN M 00pa30BaTeIIbHOM e TEILHOCTH.
BBIIyCKHUKHE MOTYT BBIIONHSTH MPO()ECCHOHATIBHYIO IEITeIBHOCTD B
MPOEKTHBIX OPTaHH3aIHAX;

B CTPOUTEJBHBIX U IIPOM3BOACTBEHHO-MOHTaKHBIX O0BEIHHEHUSX;

B OpraHu3anuiax, OCym€CTBIAIOIMNX SKCIIEPTU3Y CTPOUTEIbHBIX O6’beKTOB;
B IIPOMBIIUICHHBIX H KOMMYHJIBHBIX IPEIIPUSITUSX;

B OpraHax MyHHIUIIaJIbHOTO U TOCY/IapPCTBEHHOTO YIIPABICHHUS;

B Hay4YHO-MCCIICIOBATEIbCKUX OpraHU3alusX;

B 00pa30BaTeNbHBIX YYPEKICHUIX COOTBETCTBYIOLIETO POQHIIA.

B pesyabrare ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMBI BBITYCKHUKaMU

MOryT OBITH C(l)OpMI/IpOBaHLI CJICAYIOINE OCHOBHBIC KOMIICTCHIINN

3HaHus U TOHUMAaHUS

3HATh ¥ IOHUMATh ()yHJaMEHTAJIbHbIC 3aKOHBI MPUKIIAJIHBIX JUCIUIIINH
MIPOTPaMMbI MarucTpaTyphl.

IIpumeHenye 3HaHUNA U IOHUMAaHUI

pa3pabareiBaTh (pU3HUECKUE W MaTeMaTHIECKHE (KOMITBIOTEPHBIC) MOICITH
SBJICHUI U 0OBEKTOB, OTHOCSIINXCS K MPO(IIII0 NeSTeIbHOCTH;
pa3pa6aT1>IBaTL MECTOAUKHU, ITJIAHBI U IPOTPpaMMbI IPOBCACHUA HAYYHBIX
UCCIIeIOBaHUM U pa3paboTOK, TOTOBUTH 3aaHUS I UCIIONHUTEICH,
OpPraHU30BBIBAThH IPOBEJCHUE HKCIICPUMEHTOB U HCIIBITAHUH,
AQHAIN3UPOBATH U 0000IIATE HX PE3YIbTATHI.
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Brinecenue cyxaeHui:

e  yMEHHE NIPABWIBHO HHTEPIPETUPOBATH PE3YIBTATOB PAcUETOB,
BBINOJHEHHBIX C TIOMOIIBIO TPOTPAMMHOT0 00ECIICYESHUS ISt
ABTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS U MaTEMAaTHUECKOTO
MOJIETUPOBAHNS;

®  CrIOCOOHOCTB MPHHATHS MPOEKTHBIX PEIICHUH.

KoMMyHHKaTHBHBIC yMEHUS:

®  yMeTh ACHWCTBOBATh B HECTAHIAPTHHIX CUTYallUsIX, HECTH COITHANFHYIO U
STHYECKYIO OTBETCTBEHHOCTP 33 MIPUHSATHIC PEIICHHUS;

® TOTOBHOCTH K KOMMYHHKAIINU B YCTHOH M MICbMEHHOH (opMax Ha
PYCCKOM M MHOCTPAaHHOM $I3bIKaX JUIsl peIIeHuUs 3a1a4 podecCHoHaIbHON
JIeSITeNIbHOCTHY;

®  TOTOBHOCTbH PYKOBOAUTH KOJJIEKTUBOM B chepe cBOei mpodeccrHoHaIbHOU
JIeSITeFHOCTH.

VYMeHHe caMOCTOSITENILHOTO 00yUCHUSL:

®  CaMOCTOATEIIBLHO MPHOOPETATh C TIOMONIHIO HH(POPMATMOHHBIX
TEXHOJIOTHH U NCTIOIb30BaTh B IPAKTHUECKON AEATEIBHOCTH
HOBBIC 3HAHUS M YMEHHS, B TOM YHCIIC B HOBBIX 00TACTSIX 3HAHHMA,
HEIOCPEJICTBEHHO HE CBSA3aHHBIX CO C(epoi JIesITeNbHOCTH, PACILIUPSTD U
YIIyOJIsITh CBOE HAYYHOE MHUPOBO33PEHHE.

Pe3ybTaThl 0CBOEHUS 00Pa30BaTe/IbHON MPOrPaMMBI

B pesynbrare ocBoeHHs 00pa3oBaTeNbHOM MPOrpaMMbl y BBITYCKHHKA
JIOJDKHBI OBITH CPOPMHUPOBAHBI CIIETYIONIHE KOMIICTEHIINH.

3HaTh ¥ TOHUMATh:

e  (u3MUECKHE NPUHIUIBI (PYHKIIMOHUPOBAHUS CUCTEM TETIIIOCHAOKCHUS,
OTOIUICHHS, BEHTHIISIIUH U KOHULIMOHUPOBAHUS BO3IyXa.

HpI/IMCHHTL 3HaHUs 1 IOHUMaHMU:

e  mpu pa3paboTke GU3NUECKUX U MATEMAaTHUYECKUX MOJIENIEH YKa3aHHBIX
BBIIIE SIBIICHUH M OOBEKTOB, BKIJIIOUAs 33]1a4H, CBSI3aHHBIE C Nepeadeit
SHEpruel BO BCEX DIEMEHTaX KOMIUIEKCHBIX SHEProd((EeKTUBHBIX
YCTaHOBOK;

®  [IpU NPOBEJCHNUH TEXHUKO-3KOHOMHYECKOTO aHaJIN3a, 000CHOBAHMS
1 BBIOOpE HAYYHO-TEXHUIECKHUX M OPTaHU3alMOHHBIX PEIICHUH 110
pean3anuy IPOEKTOB;

e  1pu pa3paboTKe 3aJjaHui Ha IPOCKTUPOBAHHE CHCTEM OTOILICHUS,
TEIUIOCHAOKEHN S, BEHTWIISIIMH ¥ KOH/AWIIMOHUPOBAHUSI, TTPOSKTHOU U
paboueit TOKyMEeHTaIHH;

e mpu cOope, CHCTEMATH3aUK U aHAJIN3€ NCXOIHBIX TAHHBIE /IS
MIPOEKTUPOBAHMS YHEPro3()D(HEKTUBHBIX 3aHUH, HHKCHEPHBIX CUCTEM U
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000pynoBaHuUs;

OCYHICCTBIIATH pa3pa60TI<y HOBBIX U COBCPIHICHCTBOBAHUEC CYHICCTBYIOIIUX

MCTOAOB KOHTPOJISI Ka4€CTBa NPOCKTUPOBAHNA, CTPOUTCIILCTBA U
OKCIUTyaTaliu CUCTEM OTOIIJICHUS, I‘a3OCHa6)K€HI/IH, BCHTHUJIIIUHU U

KOHIUIIMOHUPOBAHUA BO3ayXa.

Brmmocuts CYXKJCHHUA:

O IPaBUJIIBHOCTHU PE3YJIBTATOB PACYETOB, BBIIIOJTHEHHBIX C TIOMOMIIBIO

[IPOTrPaMMHOTO 00eCTIeYeHHs 1T

A aBTOMAaTU3UPOBAHHOTO ITPOCKTUPOBAHU A

1 MaTeMaTu4€CKOTro MOACIIUPOBAHMS

O NPpaBUJIbHOCTH MIPUHUMACMBbIX

TEXHUYCCKUX PCHICHUAX.

BJ'Ia[[eTb KOMMYHUKAaTUBHBIMHU YMCHUAMU

OCYHICCTBIIATH HpO(i)eCCI/IOHaHBHy}O JACATCIbHOCTD B HHOS3EIYHOMN cpene,

M3JIaraTh CBOIO MO3UIINIO Ha PYC
JIEMOHCTPUPOBATH KYJIBTYPY MBI

CKOM 1 aHTJITMHCKOM S3BIKE,
IJICHUA, CIIOCOOHOCTh Hay4YHO

AHAJIM3UpPOBaTh COLIUAJIbHO-3HAUYNMbIC HpO6J'I€MI)I 1 MPONECCChI;
OCYHIECTBJIATH S(b(beKTI/IBHOG B3aHMO}IeﬁCTBHe CO crenuaimcraMu

CMCIKHBIX pa3ZicJIOB IIPOCKTA.

O0agaTh ClIOCOOHOCTHIO CAMOCTOSTEILHOTO O0YUCHHS C IETIbIO:

N3YYEHUs JTUTEPaTyPHBIX HCTOYHUKOB, OTHOCSIINXCS K chepe cBOei
podecCHOHATBLHON AEATEIHPHOCTH, B TOM YNCIIE HA HHOCTPAaHHBIX

SI3BIKAX;

OBJIaZICHHUA HOBBIMH I/IH(bOpMaHI/IOHHBIMI/I TCXHOJIOTUAMHA, B TOM YHCJIC B

HOBBIX 00J1aCTIX 3HaHI/II7I, HECIIOC
JACATCIbHOCTH.

PEICTBEHHO HE CBA3aHHBIX CO chepoit

Komnerennun

Pe3yabTaThl 00y4yeHns

1.

3HaTh ¥ NOHUMATH QyHIAMEH-
TalbHBIE 3aKOHBI MTPUKIIATHBIX
JUCIHUIUIAH POTrPaMMBbI Maru-
CTpaTypHI,

‘YMeTb AeficTBOBaTh B HECTAHIAPT-
HBIX CHUTYAIIHsIX, HECTH COIHAIh-
HYIO ¥ 9THYECKYIO OTBETCTBEH-
HOCTb 32 TIPUHATHIE PEIICHNUS;
JleMOoHCTpUPOBATh KYIbTYpYy
MBIIIUICHYSI, CIIOCOOHOCTH HAyYHO
aHAIIM3MPOBATh COIMAIEHO-3HAYH-
MBI€ TIPOOIEMBI U TIPOIIECCHI.

Cr1ocoOHOCTBH CaAMOCTOSITEILHO

MHUPOBO33PEHUE C TOHUMAHUEM
COLIMAIBHON OTBETCTBEHHOCTHU

3a TIOCJIC/ICTBHS CBOCH
podecCHOHATIBHON AEATETBHOCTH.

JIeMOHCTPUPOBATD KYJIBTYPY
MBIIIICHUSI, CIIOCOOHOCTh aHAIH-
3UPOBATh COLUAILHO-3HAYMMBbIC
MPOOJIEMBI U TTPOLIECCHI;

CrnocoOHOCTh MCHOJIB30BATh
yITyOJIeHHBIE TEOPETHIECKHE U
NPAaKTHYCCKUE 3HAHMS U [OJIyYaTh
HOBBI OIBIT B pa3zpaboTke

100

(hopMHpPOBATH COBPEMEHHOE HAYYHOE




CriocoOHOCTb CaMOCTOSITEIIEHOTO
00y4eHHs C IIeNbI0 BEIOOpA alleK-
BaTHBIX METOOB TEOPETHUECKHUX U
9KCIIEPUMEHTAIIbHBIX UCCIIE0Ba-
HUU U aHalIu3a UX pe3ysbTaToB;
BeIHOCHTB CyXIEHUE O IPABUIIb-
HOCTH Y JIOTHYHOCTH MPHHSATHIX
METOJIOB MCCIICIOBAHMS;

‘YMeHne aHaTu3upoBaTh mpooie-
MBI Hay4HO-TEXHUYECKOTO Pa3BHU-
THSI COBPEMEHHOT0 00IIIeCTBa.

CHEUAIbHBIX METO/OB JIJISI PEIICHUsI
HECTaH/IAPTHBIX MCCIIEIOBATEIbCKUX

M MPOEKTHBIX 33/1a4 B 001aCTh
9HEProcOEpeKEHHs U IKOJIIOTHH CUCTEM
TeHHOFa3OCHa6)KeHI/IH U BEHTUJISAIUU.

‘YMeHue IaHupOBaTh YIeOHBII
IpoLECC;

BbIHOCUTB CyX/I€HUS O KadyecTBe
YCBOCHHSI CTYJJCHTAaMU Y4E€OHBIX
MarepuaoB;

Brnanets ciocoOHOCTBIO camopas-
BUTHS, CAMOPEATN3aINHN, UCTIOJb-
30BaHUA TBOPYCCKOI'O IMOTCHIU-
ana.

CriocoGHOCTh OCYIIECTRIATH Ha
BBICOKOM NIPO(eCCHOHATIBHOM YPOBHE
pas3iuuHbIe BUABI Y4eOHOH U yueOHO-
METOANYECKON paboTHI.

YMmeTh 0011aThes 1 BeCTH 3 dek-
THUBHBIE TIEPETOBOPHI HA HHO-
CTPaHHOM SI3bIKE C Pa3IMYHBIMU
3aMHTEPECOBAHHBIMU CTOPOHAMM;
YMeTh CaMOCTOSITENILHO U3yYaTh
JIUTEPATYpHbIE UCTOUHUKH HA UHO-
CTPaHHBIX S3BIKAX;

YMeTh MOCTOSSHHO COBEPILIEHCTBO-
BaTh YCTHYIO pe4b Ha HHOCTpaH-
HOM $I3BIKE.

CriocoOHOCTh KOMMYHHUIIMPOBAThH

B YCTHOU M MMUCHMEHHOM (hopMe Ha
MHOCTPAHHOM SI3bIKE IS JIOCTHIKCHUSI
ycrexa B mporecce 00y4eHus,
UCCIICIOBAaHUH WM Kapbephbl B
obmacTu 9Heprod3(pPeKTUBHBIX CUCTEM
TEmI0ra30CcHa0KEeHHS 1 BCHTUJISIITUU.

YMETh IPUMCHSITh CTATUCTHYC-
CKHE METOJIBI IIPOBEPKHU TUTIOTE3,
YMETh CTPOUTH YPaBHEHHS perpec-
CHH U OLIEHUBATH 3HAYUMOCTE €r0
KOMIIOHEHTOB;

BJIAJICTH OCHOBHLIMU METOJaMHU
peleHusi OOBIKHOBEHHBIX JH(]-
(hepeHIIMAFHBIX YPaBHCHHH U HX
CHCTEM;

(hopmynHupoBaTh HaYATbHBIC U
IPaHUYHBIC YCIIOBHUS TSI PELICHUS
quddepeHranbHbIX ypaBHEHUH
Pa3IMYHBIX THIIOB.

CriocoOHOCTH COMPATh, aHAIN3UPOBATD
U CHCTEMaTH3UPOBaTh HHHOPMALIUIO 00
00BEKTaX CTPOUTEIBCTBA C TIOMOIBIO
MH(POPMAHOHHBIX TEXHOJIOTHI, B

TOM YHCJIC B HOBBIX 00JIaCTSIX 3HAHUM,
KOTOPBIC HEIIOCPE/ICTBEHHO HE
CBSI3aHHBIX €O c(hepoil IesATeNbHOCTH,
C LEeNbIO0 PACIIMPEHUS U YIITyONICHUS
HAYYHOTO MUPOBO33PCHHUSL.
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BiiaieTs HaBBIKOM IIOCTaHOBKU
HAyYHO-TEXHUYESCKOU 3a/1a4uH,
BBIOOpA METOAMYECKUX CIIOCOO0B
U CPENICTB €€ PEIICHNU;

YMeH#ue npoBoauTh cOop, 00-
paboOTKy ¥ aHaH3 PE3yJIBTATOB,
UACHTU(DUKALIUIO TEOPUH U IKCIIE-
PUMEHTA;

VYMeETh CaMOCTOSITENBHO IIIAHU-
pOBaTB nu HpOBOI[I/ITB Hay'-IHBIe
HCCIIEHOBAHMS.

Cr10cOOHOCTB CaMOCTOSTEILHON
OpraHU3aINH, TUIAHNPOBAHUS

1 TIPOBEJICHUS HAYyIHO-
HCCIIeIOBATENbCKON PaboTHI,
MIpeJICTaBICHUSI PE3YIbTaTOB, HAXOUTh
OpraHu3alMOHHO-YIIPaBIEHYECKUE
pEIICHHS B HECTaHJAPTHBIX

CUTYaIlUsAX ¥ TOTOBHOCTH HECTH 3a HUX
OTBETCTBEHHOCTb.

Or1eHUBaTh MPABUIBHOCTH PE3YIIb-
TaTOB MaTEeMaTHYECKOT0 MOJie-
JIMPOBAHUS U UX aJIeKBATHOCTH
00BEKTY MOJICITMPOBAHNS;
Branenne HaBbIKaMn aBTOMATH-
3UPOBAHHOTO MTPOEKTUPOBAHHS
9HeprodPpEeKTHUBHBIX CUCTEM
BEHTWISAINH, TEIUIOCHAOKEHUS U
KOHJIUIIMOHUpOBaHUs. OBnajeHue
METO/IaMH OLIEHKH CUCTEM BEHTHU-
JSIIMH, TETUIOCHAOKEHUS U KOHH-
IIMOHUPOBAHUS C TOUKH 3PCHUS UX
HaJIe)KHOCTHU, YHEPTETUYECKON U
IKOJIOTHYECKON 3P PEKTUBHOCTH.

CriocoOHOCTh MPOCKTUPOBATH
3HEepro3hHeKTUBHBIC CHCTEMBI
BEHTHJISILIUH, TETIOCHAOKCHUSI

Y KOHTULIMOHUPOBAHHUS

C HCTIOIBb30BaHUEM

CPENCTB MOJICITUPOBAHHSI,
ABTOMATH3UPOBAHHOTO pacyueTa
U IPOCKTHPOBAHHUS B TIPOIIECCE
HAyYHO-HCCIISI0BATEILCKON U
KOHCTPYKTOPCKOH JEATEIBHOCTH.

‘YMeThb BBIOpaTh CIIOCOOBI pertie-
HUSI KOHKPETHBIX MTPpo0ieM;
[TpnoGpectn HaBBIKK GopMa3a-
IIMH 33/1a4;

[TproOpecTn HaBBIKK aHATH3a
PE3yNIbTaTOB MOJCIUPOBAHUS U
OLICHKHU HX aJJ€KBaTHOCTH.

CriocoOHOCTB CO3/1aBaTh
MaTeMaTHYeCKUEe MOJEIH SIBIICHUI

U MPOIIECCOB B TEXHUUECKUX
cUCTeMax JJIsl TPOBEICHUS
YHCIICHHBIX HCCIIEIOBAHMI, aHAIN3a
PE3yJABTaTOB MOJICITUPOBAHHS C

LeJIbIO BEIOOPA ONTHMAIIbHBIX
9HEePro3GHEeKTUBHBIX PEHICHUN B
MPOIIECCe HAyYHO-UCCIICIOBATEIILCKOM
U KOHCTPYKTOPCKOH JIeSITEIbHOCTH.

YMeTb BBIOpaTh CIIOCOObI perie-
HHSI KOHKPETHBIX 3a/1a4;
[IpuobpecTn HaBBIKK (opMaH3a-
MU 3371a4;

[TprnoOpecTr HaBBIKK aHAIHM3a
PEe3yabTaToOB MOJIEITUPOBAHHUS U
OLICHKH UX aJICKBaTHOCTH.

CrocoOHOCTh PEIICHUS CUCTEM
muddepeHanbHbIX ypaBHEHUH
Pa3IUYHBIX THIIOB C UCTIOIH30BAHHEM
00IIIETO ¥ CITEIHAIBEHOTO
MIPOrPaMMHOTO 00eCTICUSHUS

C LIEJIBIO MIPOEKTHPOBAHUS
9Heprod P EKTUBHBIX MPOILIECCOB U
arperatos.
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MonenupoBaTh THAPaBIMYECKHIE
CETH B CTAaTHYECKUX YCIOBUAX U
MEPEXOIHBIX MPOIIeccax;
CaMOCTOSITENbHO TIPUMEHSITh BbI-
YHUCIIUTEIbHBIE MOJIEIIH MIPH MTPO-
EKTHPOBAHUH U PEKOHCTPYKIINHU
00BEKTOB OTOIIICHUSI, BEHTHIISILINN
1 KOHIMIIMNOHUPOBAHMS BO3/1YyXa,
JleMOHCTpUPOBATh HABBIKH
MepeHoca JaHHbIX B pa3jinuHble
IIpOrpaMMHBIE CPECTBA.

CrocoOHOCTh HCIOTH30BATh
CreuanbHOe MPOrpaMMHOE
obecrieueHne Mpy MPOSKTUPOBAHUT
9HEePro3GHEeKTUBHBIX IHIPABIHMUCCKUX
CeTel pa3InyHOTO Ha3HAYEeHHUS.

‘YMeTh aHaIU3UpOBaTh TEKYILEE
COCTOSIHAE S9KOHOMMKH TPEIIPHS-
THSI, PETHOHA, CTPaHBI;
[TpuMeHsTh COBPEMEHHBIC METO/IBI
OLICHKH COCTOSIHUS M YIIPABIICHHSA
YCTOMYUBOCTHIO M A (HEKTHB-
HOCTBIO PabOTHI CTPOUTEIBHOTO
NPEATIPUATH;

OueHuBaTh BO3/IEHCTBUS BHEIIHEH
1 BHYTPEHHEW CpeJIbl Ha COCTOSI-
HHE CTPOUTEIbHON KOMIAHUH C
MIOMOIIIBIO 3KCIIEPTHOTO METOIA.

CriocoOHOCTh aHATTM3UPOBATh
HKOHOMUYCCKHE aCTICKThI
UCIIONB30BaHUSI YHEPTroCcOEpEraromux
TEXHOJIOTHIA 1 BO30OHOBIISICMBIX
HCTOYHHKOB YHEPTHH.

Pemars TeXHUYECKHE TIPOOIEMBI
MyTeM HPUMEHEHHUS TeOpeTHYe-
CKUX KOHIICIIIMN U MPaKTHYe-
CKUX 3HaHUH B IPOMBIILICHHBIX
YCIIOBHSIX;

OCyIIeCTBISITE BEIOOP H UCTIOINb-
30BaTh HA MPAKTHKE COOTBETCTBY-
FOILME METOABI U TEXHOJIOTHUY J{Ha-
THOCTHKH M OLIEHKU TEXHHYECKOIO
COCTOSIHHUS SHEProCcOeperaroniero
00opynoBaHUsI.

CrnocoOHOCTh OCYIIECTBIISATh BBIOOD

Y HCIIOJIb30BAHMS Ha MIPAKTHKE
COOTBETCTBYIOLIMX METOJIOB U CPEACTB
JUArHOCTHKH U OICHKH TCXHUYCCKOI'O
COCTOSIHHS SHEProcOeperaroIero
000pyI0BaHUs C LEJIbI0 00eCIIeueHUs
HaJIOKHOCTH ¥ YCTOHYUBOCTH €0
paboTHI.

Bnaners MeTomamu T€XHUKO-
HKOHOMHYECKOTO aHaJIM3a
JHEProcOeperaroImx
MEpPOTIPUSITHIH, CBSI3aHHBIX

C TIPOCKTHPOBAHUEM U
IKCIUTyaTanueil 00beKTOB
CTPOUTEIbCTBA;

CrocoOHOCTh MPUHUMATD PEIICHUS,
HarpaBJicHHbIC Ha 3 dekTuBHOE
UCTIOJIb30BAaHHUE YHEPTETHYCCKUX
PECYpCOB B ITPOSKTHON U HAYYIHO-
HCCIIeI0OBATENILCKOM ACATEIBHOCTH.
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2. Bunagerb Merogamu 3HEpreTuye-
CKOTO 00CJIeOBaHusA 30aHUNA U
COOPYKEHUH;

3. YMeTb COCTaBIAThH dHEPreTHIe-
CKHE MacropTa ISl 31aHui.

1. CocTaBusiTh QJITOPUTMBI yIIPaB- CrocoOHOCTh BRIOUPATH CPEICTRA
JICHUSA aJ'Il"Opl/ITM]:.I praBﬂeHI/Iﬂ KOHTpOJ'ISl nu praBﬂeHI/lH O6’beKTaMI/I
00BEKTaMU TEIIIOCHAOKEHNUS, BEH- | TEIUIOCHAOKEHUS, BEHTUIISALINH,
TUISIIAN, KOHTUIIHOHUPOBAHMUS, KOHJIUIIHOHUPOBAHMUS, COCTABIISTh

2. ToTOBUTH TEXHHYECKHUE 3adaHUs ANTOPUTMBI UX yTIPABICHHUS,

JUTS TIPOTPAMMHUPOBaHUS KOHTPOJI- | TOTOBUTH TEXHUYECKHE 3aaHUs IS
JICPOB. MPOrPaMMHUPOBAHKSI KOHTPOJIJICPOB.

1. Bimagers HaBBIKOM IMOCTAaHOBKHU CrocoOHOCTE JOCTHKEHUS
Hay9IHO-TEeXHUYECKON 3aJ1auH, PEe3yABTATOB, KOTOPHIE MOTYT OBITh
BBIOOpA METOAMYCCKUX CIIOCOOOB | MPAKTHYCCKUX UCIIOIb30BAHbI B
U CPEJICTB €€ PEIICHUS; MIPOU3BOJICTBE, PErUOHATIBHOM

2. YMeHue npoBOIUTH cOOp, 00- 9KOHOMUKE MM COLUATIBHO-
paboTKy 1 aHAIIN3 PE3yIBTATOB, YKOHOMHUYECKOU cepe; IOArOTOBKa
UACHTU(PHUKAIINIO TEOPUX U OKCIIe- | MaTHCTEPCKON ANCCEPTaITHH.
pUMEHTA;

3. YMeTh caMOCTOSITENIBHO IUIaHU-
pPOBaTh U MPOBOJIUTH HAYYHBIC
HCCIICIOBAHUS;

4. Bnagerh HaBBIKAMH COCTABJIEHUS
HAyYHO-TEXHIMYECKUX OTYCTOM.

SA3pIky 00y4eHus: PYCCKUI U aHTTTHHCKUN

BerynurenbHble KpUTepHn:

Haauumne qunioma 6akajaaBpa WU cCeUATUCTA TIO
COOTBETCTBYIOILIEMY HAlPaBJICHUIO, IPEINOYTHTEILHO B 00JIaCTH
TEIUIOCHAOKEHUSI, BEHTHJISIIMY, KOHIUITHOHUPOBAHHUS BO3IyXa U T. 11.;
MIPUBETCTBYETCS OIBIT MPAKTUUCCKON paOOTHI B YKa3aHHBIX Cepax.

Baanenne aHrImiAcKUM sI3bIKOM (OyZIET OIICHUBATHCS B XO/IC HHTEPBBIO).

HuocTpannble KAHAWAATHI TOJDKHBI BIAJICTh PYCCKUM SI3BIKOM
(omreHmMBaeTCs B X0/€ coOeCeOBaHNS) WITH MPEICTaBUTh CEPTH(PHUKAT O
MOCEIICHUH KYPCOB PYyCCKOTO S3bIKa.

Mertoabl 00y4eHuUs1

[Iporecc 00yyeHUsT OPraHU3yeTCsI B COOTBETCTBUH 3 OCHOBHBIM MPUHITUITAM:

YCHUIICHHBIN MEXIUCIIUIUTHHAPHBIA TOAXOI,
MTOJIXO/ CHHTE3a PA3INYHBIX IIPEIMETOB,
MOJICTTMPYIOIINE HHCTPYMEHTHI aHAJIN3a Mpoliecca.
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Pe3yJ'H)TaTOM JAHHOT'O ITOAXO0Aa ABJISACTCA HpO(i)eCCI/IOHaJ'ILHaH BO3MOXKHOCTb
MNPUMCHSATD U ACIIUTHCA 3HAHUSIMU B cq)epe OHEPICTUKU U SKOJIOTUYCCKOI'O KOHTPOJIA

ITpouecc oOydeHHs COCTOMT W3 CEMHHApPOB, HAYYHOIO PYKOBOACTBA,
MPAaKTHYECKUX 3aHSATUH, CHMIIO3UYMOB, 3aHSATHH MO pEIIeHUIO IpodieMm,
11a00paTopHBIX padoT, CTAXKUPOBOK, MOOMIIBHOCTH, ITPAKTHYECKON JIEITEILHOCTH B
podecCHOHAIBLHOM 001acTH, SIEKTPOHHOTO 00YUIEHUSL.

OTIUYUTENEHON YEPTOH MPOrpaMMBI SBIIIETCS BHEPEHHUE B HEE OCTISTHIX
JOCTIKEHUH MEX/TyHapOJHOTO 00pa30BaHusl, & IMEHHO:

1. Merogomoruu Tronunra,
2. JlyOIMHCKUX AECKPUITOPOB,
3. EBpormeiickoii cucTeMsl epeBojia U HAKOIIJICHUS KPETUTOB.
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Pe3yJ'[]>TaTLI 0CBOCHMH NPOrpaMMbl

Komnerennuu

Mertonabl 00y4yeHusi U OLlEHUBAHUS

3HaHMe 1 MOHUMAaHHUEe

1.

OCHOBHBIX (pr3HIECKuX
3aKOHOB M UX TIPIMEHEHUS

B 0071aCTH MEXaHUKH,
THIPABJIMKH, TCIJIOCHAOKCHUS,
ANEKTPOCHAOKEHN S, CBSI3AHHBIX
¢ npodeccuoHaIbHOM
JIeSITEIIEHOCTBIO;

CoBpeMeHHBIX TPoOIeM HayKH
U TeXHUKH, (OPM U METO/IOB
HAay4YHOT'O MO3HaHUs, HAITPAaBJICHUA
pa3BUTHS HAyKH Y N3MEHEHHE
THUIIOB HAyYHOH pallMOHAIBLHOCTH;
OCHOBHBIX TpeOOBaHHUI K
MIPOEKTUPOBAHHIO CHCTEM
OTOIUICHMSI, BEHTUIALUY U
KOHAUIIMOHUPOBAHUA BO3yXa
MIPOMBINIICHHBIX U MPAKIAHCKUX
00BEKTOB € YYETOM SHEPTO
cOepeKeHHS;

CoBpeMeHHBIX
UH()OPMALMOHHBIX TEXHOIOTUH
U CTIOCOOOB UX UCIIOJIB30BaHUS
B IIpo(hecCHOHANIBbHON
JIeSITEIIEHOCTH;

TpebOoBaHMIt IKOTOTHICCKON H
MIPOMBIIIIICHHONW O€30MaCHOCTH;
MeToauKN TEXHUKO-
HKOHOMHYECKOTO aHaJIh3a

1 OLIGHKH CUCTEM

OTOIUICHHMSI, BEHTWISALIUH U
KOH/INIIMOHNPOBAHUS BO3/[yXa C
YYeTOM 3HEProcOepesKeHHs.

Metoab! 00y4ueHHst

JEKLHH
nmabopaTtopHbIe pabOTHI
CEeMHUHApBI

MPaKTHYECKHUE 3aHSATHS
TEXHOJIOTHH MOJICJIUPOBAHHS
(testoBBIE, pOJIEBBIE UIPHI U JIP.)
METOJIBI TTPOOIEMHOTO O0yICHUS
(muckyccuu, pa3Benku, METOR
WCCIIeIOBAHMSI U JIP. )
BUPTyaJIbHbIE CEMUHAPBI U
TPEHUHTH

MeToabl OlIEeHKH

MPe3CHTAINH (JIOKJIa]IbI)
npogeccruoHaIbHOE TOPTHOIUO
TECTBI [1OCIIE KaXKIOU TEMBI
DK3aMEH

IIpakTHyeckne HABBIKU

1.

Cr1ocOOHOCTE OKa3bIBaTh TEX-
HUYECKYIO U yIIPABICHUECKYIO
MOAAEPIKKY IPH INIAHUPOBAHUU
9HEProcOeperarIuX MPOCKTOB U
COOPYKEHUI;
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CriocoOHOCTb peliaTh HHKEHEp-
HbIC 3a/1a91 HA OCHOBE MTPUMEHE-
HHS TCOPETHYCCKUX KOHLICTILUH 1
NPaKTHYECKUX 3HAHUN B IIPOMBILI-
JICHHBIX yCJIOBUSIX;

CrocoOHOCTh TPOBOIUTH JIabopa-
TOPHBIC U HATYPHBIC OKCIIEPHUMCH-
ThI, COOp, aHAITH3 U UHTEPIpETa-
LU0 TAaHHBIX;

CnocoOHOCTh OCYIIECTBIISATD
BBIOOP U HCIIOJB30BaTh COOTBET-
CTBYIOILME METO/bI U TEXHOJIOTHH
JUTSL SKOHOMHH TETIIa U 3IEKTPO-
SHEPTUH, PEKyMepalny Tera,
UCIIONB30BaHUsI BO30OHOBIISIEMBIX
MCTOYHHKOB SHEPIHH;
Hcrnonp30BaTh COOTBETCTBYIOLIHE
MH(OPMALMOHHBIC TEXHOIOTHH
IIPU OCYIIECTBICHUH mpodec-
CHOHAIILHOW ¥ YIPaBJIeHYECKON
JIeATEIbHOCTH;

CrnocoOHOCTb BBITIOIHATH Ma-
TEeMaTHYeCKOE MOJICITUPOBaHUE
TEPMOAMHAMHYECKUX TIPOLIECCOB
TEIUIO- U MacCOOOMeHa.

MeTtoab! 00yueHus1

JIEKIIUU

n1abopaTopHbIe pabOThI

CeMHHapBbI

MIPAKTHYECKHE 3aHATHS

TEXHOJIOTHH MOJICITUPOBAHUS

(menoBBIE, POJTIEBBIC UTPHI U JIP.)

® MeTozbI MPOoOIEMHOTO 00yYEeHUS
(muckycenu, pa3Beiku, METO
HCCIIEJOBaHUS U JIp.)

® BUPTyaJIbHbIE CEMUHAPHI 1
TPEHUHTH

MeToabl OLIEHKH

TIPE3CHTAINH (JTOKIIa IbI)

OTYETHI 11O MMPAKTUKE
npodeccronasbHOE TOPTHOINO
MTUCHMEHHBIE JIOKJIA/IBI,

acce (BKITIOYast CChUTKU Ha
HCTIONIb3yeMble UCTOYHUKH U T.1.)
TECTBI MOCIIE KaKI0H TEMBI
OLICHKAa MAaruCTepCKOu
JcCepTalum

JInyHocTHBIE (KJII0YeBbIe)
KOMIIeTeHI[UH

1.

CriocoGHOCTE pa3BUBATh KPUTHU-
4eCKOE MBIIIUICHUE U CIIOCOOHOCTh
KPUTHYCCKHU OI[CHUBATh PE3YJIbTa-
ThI UCCIIEIOBAHUIL;

CriocoOHOCTb BBISIBISATE U HC-
MOJIb30BATh PA3TMYHBIC HCTOYHH-
K1 MH(GOPMAIIUHU TIPH TIPOBEICHUN
Hay4YHBIX HCCHCHOB&HHﬁ;
CriocoOHOCTh 00mIaThCs 1 3¢-
(heKTUBHO BECTH MIEPETOBOPEI C
Pa3UYHBIMH 3aUHTEPECOBAHHBIMHU
CTOPOHAMH B MH/IUBU/LyaTbHOM
MOPSIJIKE U B TPYIIIIE, UCTIOB3Ys
YCTHBIC, TUCbMEHHBIC U DJICKTPOH-
HBIE CIIOCOOBI KOMMYHHUKAIIUH;

MeToabl 00yueHust
JICKIIUU

nabopaTopHbIC pabOTHI
CEeMUHApBI
MPAKTHYECKHUE 3aHSTHS
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CriocoOHOCTH TPUHUMATH 000-
CHOBaHHBIE TPOQECCHOHATBHBIC
pelIeHus, OCHOBaHHbIC Ha Hayd-
HBIX 3HAHUSX U COOTBETCTBYIOIIUX
KPHUTEPUSIX;

CriocoOHOCTH 3P PEKTHBHO
paboTarh Kak HHIUBH/IYaJIbHO,
TaK ¥ B TPyMIax AT JOCTHKEHHS
MOCTaBJICHHBIX 3371a4;
CrnocoOHOCTh OLICHUBATh COLH-
aJIbHbIE ITOCTIEACTBUS UCCIIEN0-
BaHMH M MPaKTUYECKOI pabOTHI B
o0nacTi n3y4eHus;

CriocoGHOCTE K pediekCHu 1
OLIEHKE PEe3yJIbTaTOB COOCTBEHHO-
ro o0y4eHws1, MPOPeCCHOHATBHOIM
OLICHKE KOJLJIET.

MeToabl OLIEHKH

TIPE3CHTAIINH (ITOKIIa IbI)

OTYETHI IO TIPAKTUKE

npodeccroHasbHOE TOPTHOINO

[MACbMEHHLIE TOKJIA/bI,

acce (BKITFoYasi CChUTKU Ha

UCTIONIB3yEeMbIC HCTOUHUKH U T.1I.)

® OLIEHKa MarucTepCcKoi
JIICCEPTALINH.
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CrpykTypa nporpaMmmsl

ba3oBast yacthb

Ounocodckue MpodbaeMbl HayKHd U TEXHUKA

Merononorust Hay4yHbIX UCCIIEOBAaHUMN

CrienivanbHbIC pa3/iembl BBICIICH MAaTEeMaTUKU

Maremarnieckoe MOJICITMPOBaHNE

OCHOBBI I1€/IarOTMKX ¥ aHJIPOTOT KU

JlenoBoil ”HOCTpaHHBIN S3bIK

WH}opmannoHHbIE TEXHOIOTHU B CTPOUTEIHCTBE

Mertozbl pelieHus Hay YHO-TEXHUUECKUX 3a/1a4 B CTPOUTEIIHCTBE
HayuHo-npakTiueckye npooaeMbl SDHEProcOepekeH s 1 SIKOHOMHUYECKOH
CTaOMIILHOCTH B CTPOUTEILCTBE

[IpakTHKa 1 HayYHO-HCCIIEJOBaTENIbCKas paboTa

[ToaroroBka MarucTepcKoi ANCCEpTALN

Bapl/laTI/lBHaﬂ 4acTb

YCTOWMYMBOCTE M HAJIGKHOCTH SHEPTOCOECPETAIOMINX CUCTEM
TEIUIOTa30CHAOKEHNS BEHTHIISAIINN U KOHIUITHOHUPOBAHUS BO3IyXa
OcCHOBBI SHEProcOepeKEHUS PU IPOESKTUPOBAHNHU U COOPYKEHUH 3TaHNN
U CTPOUTEIIbHBIX KOHCTPYKLIUH

CoBpeMEeHHBIC METOJIBI pacyeTa YHEProcOCPEraroIiX CHCTEM
TEIUIOCHAOKCHHS, BEHTWISIIIAK ¥ KOHIUIIMOHUPOBAHHUS
[IpoexTupoBaHue U pacdeT CHCTEM BEHTHIISIIIH

[IpoexTupoBaHNe U PacyeT CHCTEM TEIUIOCHAOKEHHS
IIpoexkTrpoBanue U pacyeT CUCTEM KOHIULIMOHUPOBAHUS
ABTOMaTH3aIMs M yIIPaBIEHHE SHEProcOeperaIuMyu CHCTEMaMH 1
npoleccamu

Hayqﬂo-nccnenonaTe.ﬂbcxaﬂ paﬁoTa B ceMecTpe.
Hay‘lHO-I/ICCJ'lelIOBaTeJIBCKaﬂ NpaKTHuKa.
IMemarorunueckast NMpaKTHuKa.

Marucrepckasi JuccepTanms
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Onucanue moayJiei
ba3oBas yactp

Moayas 1

Duiocodekne npodaeMbl HAYKH U TEXHUKHU

Kpenursi

4 xpenuta, 144 akagemMuyecKux yaca

Hepuons! 00yuenns

2-0if ron 0OyueHwus, 3-if cemMecTp

Benymmii monyis

[IpenonaBarens HHCTUTYTA COLMAIBHBIX U TTOJIUTHYE-
CKHX HayKk YpDY

Heab MoxyJist (IMCUMNJIMHBI)

PazButne criocoOHOCTH CaMOCTOSATENILHO (POPMHUPOBATH COBPEMEHHOE HAyYHOE
MHPOBO33pEHHE C TOHUMAHHEM COIMAIILHON OTBETCTBEHHOCTH 3a MOCIIEACTBHSA
CBOCH PO EeCCHOHATBFHOHN e TeITFHOCTH.

Jlexnuu 18 yacos
IIpakTHyeckue 54 yaca
3aHATHS

CamocrosaTeabHas | 72 gaca
pa6ora

Pe3ysabrarbl 00y4eHus: MOAYJIsI
(POM)

Conepixanue u (MJIM) BUABI
o0pa3oBaTeIbHOI eI TeJIbHOCTH,
crnocod0cTByOmMe JocTHReHUuI0 POM

Cr1ocoOHOCTh OPHEHTHPOBATHCS
B MHpE HayKH M TEXHUKU

B YCJIOBHSX TEXHU3ALMN
TYMaHUTApHBIX CBA3CH.

3Harh HaMpaBJIeHUE Pa3BUTHUS HAyUHBIX
3HAHUH.

YMeHHEe aHaTU3UPOBATh MPOOJIEMbI HAYYHO-
TEXHUYECKOTO Pa3BUTHUS COBPEMEHHOTO
o0IecTBna.

3HaTh BU bl 3HAHWA.

CriocoOHOCTE HU31ararh MBICIN
[IOCJIE0BATENBHO, JIOTHYECKH,
JIOKa3aTeIIbHO.

IToHnMaHMe METOOIOTMYECKOTO EAUHCTBA U
MHOT000pa3usi COBpEMEHHOM HayKH.

Ilonumanue Hay4HOU pallMOHAIBHOCTY U €€
HUCTOPUYECKUX TUIIOB.

yYMEHue BI)I6I/lpaTI> METOJbI HAYYHbBIX
I/ICC.HeﬂOBaHI/Iﬁ U CITIOCOOBI UX pcanmn3anuu.

CriocoOHOCTB U31araTh MbBICIU
[IOCJIEI0BATENBHO, JIOTHYECKH,
JI0KA3aTeNILHO.

BrnaneTts nonaTusMu npo6neM1>1, TUIIOTC3bI
1 TCOpHH, HAYYHOI'O 3aKOHA, KaK 3JICMCHTOB
HAy4YHOT'O 3HAHUSI.

JleMOHCTpUpPOBATh KYJIBTYpPY MBIIIUICHUS.

BriHOCHTB CYXJCHHUE O IPAaBUJIBHOCTHU
1 JIOTUYHOCTU MPUHATBIX METOL0B
HUCCICAOBaHUA.
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Croco0GHOCTE MPEOI0IeBaTh
KpaHOCTH CYyObEeKTHBH3MA U
00BEKTHBU3MA B JIOCTHIKEHUH
00OBEKTUBHONM UCTUHBL.

3HaTh q)OpMBI 1 METOJAbI HAYYHOT'O ITO3HAHMUS.

OO1eHayYHbIe METO/IBI IMITUPHUUECKOTO H
TEOPETUYECKOTO YPOBHHI.

CriocoOHOCTh OTCTanNBaTh
LEHHOCTH U HJIealIbl B
pean3anuy KOpIopaTuBHBIX U
IIPOM3BO/ICTBEHHBIX HHTEPECOB
(akcmomornyeckas).

Ilonumanue MaTemMaTu3auuy u
KOMIIBIOTEPU3AIIMU COBPEMEHHOMN HAyKU.

OrieHHBATH POJIb TPAIHUITNN W HOBAIINH
coBpeMeHHO# Hayku. OleHuBaTH
MEPCHCKTUBBI COBPECMCHHBIX HAYYHBIX
pa3paboToK.

CrnocoOHOCTh HayYyHO aHATU3UPOBATH
COLIMAJIbHO-3HAYMMBIE TIPOOIEMBI M IPOLIECCHI
B 00J1aCTH SHEProCcOEPEKEHHS 1 IKOJIOTHH.

Pe3ysabraTbl 00y4eHus
moayas (POM)

MeToas! 06y4yenus

CriocoGHOCTh OPUEHTHPOBATHCA
B MUP€ HayKU U TEXHUKHU

B YCJIOBHSIX TEXHU3AIMN
T'YMaHUTAPHBIX CBS3CH

JICKIINA

CEeMMHApBHI, ITyOJIMYHbIC BBICTYIUICHNS,
y4acTHe B AUCKYCCHAX

YCTHLIﬁ OK3aMC€H

CriocoOHOCTh TPUMEHSI T
obmermocopcKyro
METOJIOJIOTHIO B STUHCTBE
€ METOAOJIOTMEN HayqYHOrO
ITIO3HAaHUA

JIEKIUHA

CEeMUHApBHI, TyOJIUYHbIC BBICTYIICHUS,
y4acTHe B JUCKYCCUAX

3amnuTa pedepara

YCTHBIN DK3aMEH

Cr10coOHOCTE M3IaraTh MBICIN
[IOCJIEAOBATENLHO, JIOTHYECKH,
JI0Ka3aTelIbHO

CEeMHHApHI

Hy6J’II/I‘lHHe BBICTYIUICHUSA, Y1ACTUC B
JAUCKYCCUAX

YCTHLIﬁ OK3aMCH

CrocoOHOCTh MPEOI0IICBaTh
KpaifHOCTH CYOBEKTHBH3MA U
00BEKTUBU3MA B JOCTKEHUNI
00BEKTUBHON MCTUHBI

JICKIIUN

CCMHUHApHI, Hy6.HI/I'-IHBIe BBICTYIIJICHUA,
y4acCcTue B JUCKYCCHUAX

YCTHBIN 3K3aMeH

CrniocoOHOCTh OTCTauBaTh
[EHHOCTH U U7ealbl B
peayin3alui KOPIoPaTUBHBIX
Y TIPOM3BOJICTBCHHBIX
HHTEPECOB (aKCHOIOTHYECKAs
CITOCOOHOCTH)

CEMMHApBHI, ITyOIMYHbIC BBICTYTUICHNUS,
y4acTHe B AUCKYCCHSAX

OTIITOHUPOBAHME pedepaToB

YCTHLIﬁ OK3aMCH
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Kputepuu oueHku 3HaHUMH CTYIeHTOB
OTIPENEIISIOTCS KaeIpoil, OCYIIECTBISIONICH MPOBEICHUE 3aHATHI, U TIOBOMISATCS
IO CBEJICHUS CTYICHTOB JI0 Hauala U3y4CHHS JUCITUTUTHHBI

PesyabTarsl 00y4yeHust
monyas (POM)

KOHTpOJ'l])H])Ie MepoNnpusATUust

CrocoOHOCTh OPUEHTUPOBATHCS

B MUpE HAYKHU U TEXHUKU
B YCIIOBUSIX T€XHU3AIUU
TYMaHHUTapHBIX CBS3€H

JOMAIIHEEC 3aJaHUC

3amuTa pedepara

CriocoOHOCTh TPUMEHSITH
obmegriocodcKyro
METOJIOJIOTHIO B SIUHCTBE
€ METOAOJIOTMEN HayqYHOrO
MIO3HAHUS

JOMAaIIHCEC 3aJaHUC

3amnuTa pedepara

Cr10coOHOCTE M3IaraTh MBICIIN
[IOCJIEAOBATENLHO, JIOTHYECKH,
JI0Ka3aTelIbHO

JIOMAIIIHEE 3aJaHue

3amuTa pedepara

CriocoGHOCTE IPEOI0NIeBaTh
KpaifHOCTH CyOBEKTHBH3MA U
06’beKTI/IBI/I3Ma B JOCTUKCHUU
00BEKTHBHON MCTHHBI

JOMaIIHEEC 3aJaHUC

3ammTa pedepara

CriocoOHOCTh OTCTanBaTh
LICHHOCTH U U/CAJTBI B
peanu3anuy KOpHopaTHBHBIX
U MPOU3BOJICTBEHHBIX
HWHTEPECOB (aKCHOJIOTHYECKas
CIIOCOOHOCTD)

JOMaIIHCC 3aJaHUC

3amura pedepara
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MO}IyJ'[]) 2 MeTtomosiorust HAYYHBIX nccnenonannﬁ

Kpenursl 2 xpenuTa, 72 akaJeMHYCCKUX daca

Iepuonas! 00yuenns | 1-if rox oOyueHwst, 2-if ceMecTp

Benymmii monyns | [Ipod. A.®. Hukudopos (mpod. FO.O.I'puropses), Ctpo-

UTENbHBIA UHCTUTYT YpDY

Heab MoxyJist (I CUMNIMHBI)

OBnaieHne COBPEMEHHBIMH HayYHBIMU 3HAHUSIMU O COBPEMEHHBIX METOaxX
HCCIIEOBAHMSI B CTPOUTEIBHON IPAKTUKE U TEHACHUUSIMU UX Pa3BUTHUS,
HEOOXOIUMBIMH TS TIPOBEICHIS HAYIHBIX HCCIICIOBAHIHA TEOPETHICCKIMU
1 SKCIIEPUMEHTAIBFHBIMI METOIaMH TIPH MTPOSKTUPOBAHNH U Pa3padbOTKe
HOBEHIIIMX TEXHOJIOTHI MPUMEHHUTEIBHO K SHEPrOCOCPSIKCHHUIO U OXPaHE
oKpykatoreit cpenbl B Poccun u 3a pydesxom.

Jlekuuu 18 gacos
IpakTnueckne 18 gacos
3aHATHSA

CamocrosTeabHas | 36 gacos
pabora

PesyabTarsl 00yueHnst MOLYJIsA
(POM)

Conep:xanue u (MI11) BHIBI
o0pa3oBaTe/ibHOIi 1eaTeJIbHOCTH,
crnoco0cTByOmMe 10cTHXReHUI0 POM

Cr10cOOHOCTB MCIOJIB30BATh
yIIyOJIEHHBIC TEOPETHUCCKUE

U TIPAKTHYCCKUE 3HAHUS B
pa3paboTKe CrenuanbHbIX
METOJIOB B 00aCTH
dHEProcOepeskeHus! U SKOJIOTUN
CHCTEM TEIIOra30CHAOKEHHUS U
BEHTUIIALUY.

3HaTh COBpEMEHHBIC MTPOOIEMbI HAYKH H
TEXHHKH B 00JIACTH dHEProcOepeKeHuUs 1
OXpaHbl OKpYy>Karoue cpeibl.

3HaTh HalPaBICHUE Pa3BUTHS HAYYHBIX
3HaHUI B JaHHOM 00J1acTH.

‘YMeHue BbIOMpaTh METO/Ibl HAYUHBIX
HCCIICIOBAaHUM M CIIOCOOBI HX pealn3aliu.

CrnocoOHOCTh CaMOCTOSITEIILHO
pUoOpeTaTh AJIsl IPaKTHYECKOU
JIESITENILHOCTH HOBBIN OIBIT

JUTS PEIICHHS HECTaHJaPTHBIX
HCCIIE0BATENBCKUX U
MPOEKTHBIX 3a/1a4 B 00/1aCTH
dHEProcOepesKeHUs U IKOJIOTUH
CHCTEM TEIIOra30CHa0KEHHUS 1
BEHTHIISIIUU.

VYMeHue aHaIu3HpOBaTh MPOOIEMBI HAYTHO-
TCXHUYCCKOI'O paSBI/ITI/IH COBpCMeHHOFO
o01ecTBa.

BriHoCHTH CYXXJICHHUE O IPaBUJIBHOCTHU
1 JIOTUYHOCTU NPUHATBIX METOL0B
HUCCIICJOBaHU.

JleMOHCTpUPOBaTh KYJIBTYPY MBILICHMUS,
CIIOCOOHOCTb aHAIU3UPOBAThH COLHAIBLHO-
3HAYMMBIE TTPOOIEMBI M TIPOLIECCEI.

CriocoOHOCTh CaMOCTOSATENILHOTO 00yUYEeHUSI C
LEeJIBIO N3YUYEHUS JIUTEPATyPHBIX HCTOYHUKOB
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CIIOCOOHOCTH CaMOCTOSTEIIEHOTO 00y UCHHS
C IIETHIO BEIOOPA a/IeKBaTHBIX METOIOB
TEOPETUYECKUX M SKCIICPUMEHTATBHBIX
WCCIIEIOBAHMI 1 aHAJIN3a UX PE3yJbTaToB.

PesynbTarnl 00y4enns
moayas (POM)

Mertoab! 00y4eHHs

Croco0HOCTh HCITOIH30BATh
YIIyOJIeHHbBIE TEOPETHYECKHE
U NPaKTUUECKUE 3HAHUS B
pa3paboTKe CIeIHaIbHBIX
METOJIOB B 00JIaCTH
SHEProcOepeKeHNS M SKOIOTHI

JIEKIIHA

CCMUHApHI, Hy6ﬂI/I‘IHLIe BBICTYILJICHUA,
y4acCcTue B JUCKYCCUAX

IMOATrOTOBKA JOKJIaJ0B 1 npe3eHTauI/n71

3a4eT
CHCTEM TEIUIOra30CHA0KEHU 1
BEHTWIALIUU

CriocoOHOCTBb CaMOCTOSTEIBHO | NEKIUU

pUOOpeTaTh IS MPAKTHICCKON
JIESITEIFHOCTH HOBBIN OITBIT

JUTSL PEIICHUS] HECTaHIAPTHBIX
HCCIIEeI0BATELCKHUX U
MPOCKTHBIX 33/1a4 B 00/1aCTH
sHEProcOepeskeHus: U SKOJIOTUN
CHCTEM TeIJIOra30CHA0KEHHS 1
BEHTHJISAIUH

CEMUHApBI, ITyOINIHbIEC BBICTYTIIICHUS,
ydacTHe B AUCKYCCHAX

MOATOTOBKA JOKJIA0B U MPE3EHTAIINN

3a4cT

Kpurepuu oueHKHy 3HaHUH CTYIeHTOB
OMPENeNIOTCs Kaeapoil, OCYIIECTRISIONICH TPOBEACHUE 3aHATHH, U TOBOISATCS
JI0 CBEJICHUS CTYAEHTOB /10 Haualla U3y4eHUs! JUCIUTIIIUHBI

PesysbTarsl 00yueHust
moayas (POM)

KonTpoJbHbIe MeponpusTus

CriocoOHOCTh UCTIOIH30BATh
YIIyOJICHHbBIE TEOPETHYECKHE

U MPaKTUUECKUE 3HAHUS B
pa3paboTKe CreHaIbHBIX
METOJIOB B 00JIaCTH
9HEProcOepeKEHHs. U IKOIOTHU
CHCTEM TeIJIOra30CHA0KEHHS U
BEHTUIISALHH

JOMalllHEEC 3a1aHuC

3amuTa pedepara
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CriocoOHOCTh CaMOCTOSTEIILHO JOMallHEC 3a1aHuC

MIpHUOOPETaTh A MPAKTHIECKON
JIESITEJIbHOCTH HOBBIN OTIBIT

JUTSL peLICHHUS HeCTaHJapTHBIX
UCCIIEJOBATENILCKUX U
MIPOCKTHBIX 33/1a4 B 00/1aCTH
SHEProcOepeReHMs U IKOJIIOTHN
CHCTEM TETI0ra30CHA0KEHNS 1
BEHTWIISIINN

3ammTa pedepara
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Monyas 3

Cl'lelll/laﬂbﬂble pasaejbl MATEMATUKH

Kpenursi

2 xpenuTa, 72 akaJeMHYCCKUX daca

Hepuons! 00yuenns

1-#i rom oOy4enus, 2-if cemecTp

Benymuii moayJisi

IIpod. A.C. Hockos (ipod. JI.. MuponoBa, pod. A.B.
Xaut), CTpouTenbHbI HHCTUTYT YpDY

Heab moxyJist (I CUMNIMHBI)

3aiaudeii Kypca sSBISIETCSl pa3BUTHE KYJIBTYPbl HH)KEHEPHOTO MBILUICHHUS
CTYIICHTOB, TPHOOPETEHUE HABBIKOB HCIIOIIb30BaHHUS METOIOB PECIICHHS

3a/1a4 ONTUMM3ALUH, TOCTPOSHUSI MaTEMAaTHUYECKUX MOJENEN I OIIMCAHUs U
[IPOTHO3UPOBAHUS PA3JIMUHbIX SABJICHUI U NIPOLIECCOB B TEXHUYECKUX CHUCTEMAX.
OOCYKIar0TCs MPUHIIKITBI TOCTPOCHHUS OMUCATEIbHBIX MOJIEIICH, OCHOBAHHBIX
Ha U GepeHIaTbHBIX YPABHCHUSX, aIreOphl IOTHKH, HEUCTKOM JIOTHKH,

TCHCTUYCCKUX aJITOPUTMOB.

Jlexkuuu 18 yacoB
IpakTnuyeckne 18 gacos
3aHATHSA

CamocrosTeabHass | 36 yacos
padora

Pe3yabTarhl 00yueHHs1 MOYJIsI
(POM)

Conep:xkanue u (MJIM) BUABI
o0pa3oBaTeIbHOM 1eITeILHOCTH,
crnoco0cTByOmMe 1ocTHReHu0 POM

[TpuoOpeTeHre HaBLIKOB
MOCTPOEHUST MaTeMaTHUECKUX
MOJIETICH JIJIsI OIMCaHM
SIBJIEHUM M MPOLIECCOB B
TCXHUYCCKUX CUCTCMaAX.

W3yueHne npUHLKUIIOB IOCTPOEHUS MOZEIEH
Ha oCcHOBE AU epeHIInaTBHBIX YPABHCHHI
Pa3IUYHBIX BUJIOB U 33/IaHUS TPAHUYHBIX
YCIIOBUH.

I/I3yquI/Ie MPUHIUIIOB OLUCHKU aICKBATHOCTU
PE3yIbTAaTOB PACUYCTOB.

[TpnoOpereHne HaBLIKOB
MIOCTPOCHUS] MaTEMaTHYECKUX
Moyieneld, OCHOBaHHBIX Ha
HEUYETKOH JIOTHKE.

N3ydenne 0CHOBHBIX MOHATHI HEUETKOM
JIOTHKH: HEYCTKUE ITEPEMCHHEIC,
(haz3uduranms, HEYCTKUI BEIBOJ,
nedasz3udukarus.

[IpuoOpeTeHne HaBBIKOB
MTOCTPOCHUS ONTHMH3AIHNOHHBIX
MoOJIe/ICH, OCHOBAaHHBIX Ha
TCHETUYCCKHUX aHFOPI/ITMaX.

W3yyeHne OCHOBHBIX MOHSATHI ¥ MPUHIIUIIOB
MOCTPOCHUS TCHETUIECKUX AITOPUTMOB:
(huTHECC- (PYHKITIH, XPOMOCOMEI,
CKpELIUMBAaHUE, MyTaLUU.
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PesyabTarnl 00y4eHns
monyas (POM)

MeToab! o0y4ueHus1

[TpuoOpereHne HaBLIKOB
[IOCTPOEHUSI MaTeMaTHUYECKUX
MOJEJIEN IS OTTUCAaHUS

JICKIIUN

CaMOCTOATEIIPHOC PCHICHUEC 3a/la4d

SIBJICHUH U TIPOLIECCOB B 3a4€T
TCXHUYCCKHUX CUCTCMaAX
[IproOpeTeHne HaBBIKOB JIEKIIH

MOCTPOCHUA MAaTEMATUIYCCKUX
MO)IeJ'Ieﬁ, OCHOBAHHBIX Ha
HEYETKOU JIOTUKE

CaMOCTOSATECIIBHOC PECIICHUE 3a1a1

U3YyYCHHUE JINTEPATYPHBIX HCTOYHUKOB,
TTOJITOTOBKA pedepara.

3a4cT

[TpnoOpereHne HaBLIKOB
MIOCTPOCHUS ONTUMH3ALIMOHHBIX
Moyieneld, OCHOBaHHbBIX Ha
TeHETHYECKUX aIrOPHTMaX

JIEKLUHA

CaMOCTOATEJIBHOC PCHICHUEC 3a/la41

W3YUCHHUC JINTEPATYPHBIX HCTOYHHKOB,
MOAroTOBKa pedepara.

Kpurtepun oueHku 3HAHHI CTYICHTOB
OTIPEAEISIOTCS KaeIpoii, OCYIIECTBIIONIEH TPOBEICHNE 3aHATHH, U JTOBOJATCS
JI0 CBEIICHUSI CTYACHTOB IO Hauasla U3y4eHNs TUCIUTIIHHBI

PesyabTarnl 00yueHns
mony.as (POM)

KonTpoabnbie Meponpusitus

[TpnoOpereHne HaBLIKOB
MIOCTPOCHUS] MATEMAaTHYECKUX
MOJIeINeH JUTsl OTIMCAHUS
SIBJIEHUH U IPOLIECCOB B
TEeXHUYECKHX CHCTEMaXx

JOMaIIHCEC 3a/JaHUC

[IpuobOpeTeHne HaBBIKOB
MOCTPOCHUS] MATEMATHYECKUX
MoJIesiel, OCHOBaHHBIX Ha
HEYETKOH JIOrnKe

3ammTa pedepara

JOMalllHEC 3a1aHuC

[TpuobpereHne HaBLIKOB
MOCTPOCHUS ONTUMH3ALMOHHBIX
Moyieneil, OCHOBaHHBIX Ha
TeHETHYECKUX aJITOPUTMax

3amuTa pedepara

JOMaIIHEEC 3aJaHUE

117




MO}IyJ'[L 4 MaremaTudeckoe MOaeJIupoBaHue

Kpenursl 2 xpenuTa, 72 akaJeMHYCCKUX daca

Iepuonas! 00yuenns | 1-if rox oOyueHwst, 2-if ceMecTp

Benymmii monyns | mpod. JI.M. Muponosa, mpod. A.B. Xaut, Ctpoureinn-

HBIM HHCTUTYT YpDY

Heab moxyJist (I CUMNIMHBI)

OCHOBHOM HECJIBIO SABJIACTCA U3YyYCHUEC METONOJIOI'MU MATEMATHICCKOTO
MOJCIINPOBAHUS. CTyZ[CHTBI JAOJIKHBI ITOJTYYUTH 0a30BbIC 3HAHUS U HABLIKH I10
MaTeMaTH4IeCKOM ITOCTaHOBKE q)HSI/I‘ICCKI/IX 3aaad. PaCCManI/IBaIOTCH YHUCJICHHBIC
MCTO/bI PCHICHUA PAa3JIMYHbIX 3a1a4 U OLICHKU UX aJICKBATHOCTHU peHleHI/Iﬁ.

Jlexknun

IIpakTnuyeckne 18 vacos
3aHATHA

CamocrosreabHas | 54 yaca
padora

Pe3ysbTarsl 00yuyeHust MOIYJIs1
(POM)

Coaepxanue u (MJIM) BUABI
o0pa3oBaTe/ibHOIi 1eATeJIbHOCTH,
crnocodcTByOIMe J0cTHXReHUI0 POM

Pa3BuTHe npakTuueckux
HaBBIKOB MaTeMaTH4eCKOIO
MOJIEIMPOBAHUS Ha

OCHOBE OOBIKHOBEHHBIX
g depeHITaTHHBIX
YpaBHEHUH.

W3ydenne YACICHHBIX METOIOB PEIICHHUS
OOBIKHOBEHHBIX U (D HepeHITHATBHBIX
YPaBHEHUH.

W3ydenne MpUHITUTIOB OLIEHKH a/IeKBaTHOCTH
pEe3yaBTaTOB PACUETOB.

Pa3BuTHe npakTuueckux
HaBBIKOB MaTeMaTH4eCKOTO
MOZIEIMPOBAHUS HAa OCHOBE
muddepeHIanbHbIX
YpaBHEHUH B YaCTHBIX
TIPOM3BO/THBIX.

W3yueHne YUCICHHBIX METOIOB PEIICHHSI
JuddepeHnnanbHbIX YPaBHEHUH B YACTHBIX
MPOU3BO/IHBIX.

W3ydyeHune nporpaMMHOTO KOMILIEKCA
ANSYS: noctpoeHue pacueTHOH 001acTH,
(hopMHUpOBaHUE CETKH, 3aIaHUC TPAHHMYHBIX
YCIIOBHIA, BBIITOJTHCHUE PACUCTOB, CPEICTBA
aHaJm3a pe3ybTaToR.

PesyabTarsl 00y4yeHust
monyas (POM)

MeTtoab! 00yueHus1

PazButne npakTuyeckux
HABBIKOB MaTEMaTH4ECKOTO
MOJICTUPOBAHUS Ha

OCHOBE OOBIKHOBEHHBIX
nudbepeHIaTbHbIX
ypaBHEHUU

nabopaTopHbIe PabOTHI

CaMOCTOSATEIBHOC PCIICHUE 3a1a1

3a4cT
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Pa3BuTHE MPAKTHYCCKUX
HABBIKOB MaTE€MaTHYEeCKOTO
MOJICITUPOBAHMS HA OCHOBE
mddepeHmanbHbIX
YPaBHEHUIA B YACTHBIX
MPOU3BOTHBIX

nabopaTtopHbIe paOdOTHI

CaMOCTOATEJIbHOC PCHICHUEC 3a/1a4

3a4eT

Kpurtepuu oueHKkn 3HaHUH CTYIeHTOB
OMPENENISIOTCs Kaeapoil, OCYIIECTRISIONICH TPOBEICHUE 3aHATHH, U TOBOIATCS
J10 CBCACHUA CTYACHTOB 10 Ha4aJia U3y4YCHUA AUCHUIIINHBI

Pe3ysbTarsl 00yueHust
moayas (POM)

KoHTpoJibHBIE MepONIPUSITHSI

PazBuTHe nMpakTHUECKUX
HaBBIKOB MaTEMaTHIECKOTO
MOZEINPOBAHUS Ha

OCHOBE OOBIKHOBEHHBIX
mddepeHIranbHbIX
YpaBHEHUH

JOMalIHEEC 3a1aHuC

Pa3Butue npakTuyecKkux
HaBBIKOB MaTe€MaTH4eCKOrO
MOJZICIIMPOBAHUS Ha OCHOBE
g depeHIaTbHBIX
YpPaBHEHUM B YaCTHBIX
ITPOU3BOJIHBIX

JOMaIIHCEC 3aJaHUC

IIpepexkBU3HTHI

CHeHI/IaIH)HBIe pa3aciibl MaTCMaTHKH

119




Mopnyas 5 MaremMaTn4yeckoe MOJeJTHPOBAHNE

Kpenursl 2 xpenuTa, 72 akaJeMHYCCKUX daca

Iepuonas! 00yuenns | 1-if rox oOyueHwst, 2-if ceMecTp

Benymmii monyns | mpod. JI.M. Muponosa, mpod. A.B. Xaut, Ctpoureinn-

HBIM HHCTUTYT YpDY

Heab moxyJist (I CUMNIMHBI)

1. CdopmupoBaTh 3HAHUE W TOHUMAHUC TIOHATHIA U KaTCTOPHIA
00pa30BaTeIbHOTO MPOIIeCcca, ICHXOIOTHIECKUX U (PU3UOTOTHICCKUX
OCHOB OOyYEHUS JIeTeH M B3POCIBIX pa3HBIX BO3PACTOB, 3HAHHA O
MPUHITUTITHATIBHBIX PA3THUNAX MEIaTOTHIECKUX W aHAPOTOTHIECKIX
MO/IXO/IOB K 00y4eHHI0, (OpM, METOJIOB, TEXHOJIIOTHH M MOJIEIN

00pa3oBaHusL.

2. CdopmupoBarh CUCTEMHOE U LIEIOCTHOE TIPEICTABICHHE O TEOPHHU U
IIpakTHKe 00y4YeHus B BeICIIEeH npodeccronanproi mkone. ChopMupoBarh
CHOCOOHOCTH KPUTHUYECKH OLICHUBATh CBOM JOCTOMHCTBA M HEJJOCTATKH,
BBIOMpATh CPEACTBA PA3BUTHS JOCTOMHCTB U YCTPAHEHUS HEAOCTATKOB.

Jlexuuu 18 yacos
IIpakTHyeckue 18 vacos
3aHATHA

CamocrosiTeabHast | 36 yacos
padora

PesynbTarhl 00yuenus MoayJis
POM)

Coaepxanue u (MJIM) BUABI
o0pa3oBaTeIbHOM JesITeJIbHOCTH,
cnocodcTByONUe J0cTHKReHUI0 POM

CriocoOHOCTH IepeiaBaTh
3HAHMS U OIIBIT C YYETOM
pedrexcun AeATeTbHOCTH B
00pa3oBaTeIbHOM IIPOIIECCe.

3HATh OCHOBHBIE 00Pa30BaTEIbHbIC
TEXHOJIOTHH ¥ PA3JINUHsI 00yJIeHUs eTei
1 B3POCITBIX, OCHOBHBIE BHIbI yIEOHBIX
MarepuaaoB, IPUHIIUIILI SJIEKTPOHHOT'O
00yYeHHsI.

CoBepIIEHCTBOBATH OPATOPCKOE UCKYCCTBO.

Co3nmaBaTh yCTHBIC U yaaleHHbIe (on-line)
MIPE3CHTAIHH.

IIpoBomuTH BeOMHAPEI.

CocTaBiiaTh IJIaHbLY 4eOHBIX mponueccoB.

Brinocuts CYXKJCHHA O KaY€CTBC YCBOCHUA
CTyACHTAaMU1 y‘le6HLIX MaTepualioB.
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CrocoOHOCTh OCBanBaTh HOBBIE
3HaHUA U YMCHUSA Ha OCHOBE
CHUCTEMHOI'O 1 KPUTHYICCKOTO
MBIIIJICHUS.

JleMOHCTPUPOBATh KYJIBTYPY MBIIIICHUS B
XOJI€ MyOIMYHBIX BBICTYIUICHUH.

CaMOCTOATEIHHO H3y4aThb JINTCPATYPHBIC
HNCTOYHHKHU.

CaMOpa3BI/ITI/IG, caMopeamnsanue,
HCIOJIb30BaHUA TBOPYCCKOT'O IMOTCHIINAJIA.

OBJ'IaHCTL HOBBIMH TCXHOJIOTUSAMU U
METOdJaMU O6y‘ICHI/IH

PesyabTaThl 00y4yeHust
monyas (POM)

MeTtoab! o0yueHus1

CrnocoOHOCTh TiepeIaBaTh JIEKIUN
3HaHUA U OIBIT C YYETOM HpGSGHTaLlPH/I
pediekcuu IeSTeabHOCTH B
00paszoBaTeIbHOM TIPOIIecce 3aqeT
Cr0coGHOCTH OCBaMBATH HOBBIE | JIEKIIUK
3HAHMSA U yMEHHS HA OCHOBE R ——
CHCTEMHOTO U KPUTHYECKOTO

3a4er

MBIIIJICHUSA

KpnTepml OICHKH 3HAHUI CTYICHTOB

OTIPENEIISIOTCS KaeIpoil, OCYIICCTBISIONICH TPOBEICHUE 3aHATHIH, U TOBOMISATCS

A0 CBCACHHNA CTYACHTOB N0 Ha4daJla U3y4YCHUA NUCHUIIIINHBL

PesyabTaThl 00y4yeHust
monyas (POM)

KOHTpOJ'l])H])Ie MeponpusaATUus

CriocoGHOCTh TepeaaBaTh MIPE3eHTAI
3HAHUA U OIBIT C Y4ETOM

pedexcun 1esTeIbHOCTH B

00pazoBaTenbHOM Ipoliecce

CriocoOHOCTh OCBauBAaTh HOBBIE | MPE3EHTAIHS

3HaHUA U YMCHHS Ha OCHOBE
CUCTCMHOT'O U KPUTHICCKOTO
MBIIIJICHUSA
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Monyab 6 Jes10BO MHOCTPAHHBII SI3BIK

Kpenursl 6 xpenuToB, 216 akaJeMHYECKUX YacOB

Iepuonst 00yuenns | 1-if rox oOyuenwus, 1-it cemectp.
1-it rox oOyuenus, 2-if cemecTp

Benymmii moaynsa | [Ipod. XK. Xpomymuna (accuctent T. [TsiproBa), MHCTH-
TyT pyHAaMEHTaIbHOTO 00pa3oBanus YpdY

Heab moxyJist (AU CUMNIMHBI)

PasBuTHe crtoCOOHOCTH K KOMMYHHUKAINH B YCTHOH M MTUCHMEHHOU (hopme
HAa MHOCTPAHHOM S3BIKE [UTS JOCTIKEHHS yCIIeXa B Ipoliecce 00yueHs,
WCCIEeIOBAHUH UM Kapbephl B 001acTH YHEProdHEKTUBHBIX CUCTEM
TeHﬂOFa3OCHa6)K€HI/I$I 1 BEHTUJISIIIUU.

Jleknuu

IIpakTnueckne 108 gacoB
3aHATHA

Camocroareabnas | 108 gacos
padora

PesyabTarsl 00yuennst moayJisi | Conep:xkanue u (M) BUAbI
(POM) o0pa3oBaTe/ibHOIi 1eATeJIbHOCTH,
crnocodcTByOmMe J0cTHXReHUI0 POM

CriocoGHOCTh K KOMMYHHUKAIIMU | 3HATH M MOHUMATh TPAMMATHKY S3BIKa,
B YCTHOI1 M THCbMEHHON OCHOBHBIE IIPaBUJIA U PUEMBI IIOCTPOCHHUS
(dhopMe Ha HHOCTPAHHOM (hpas, 0011yI0 U MTPOHECCHOHATBHYIO JICKCHKY.

SI3BIKE IS TOCTHIKCHUS
yclexa B mporecce 00y4eHus,
WCCIICIOBAHUH MITH Kapbephl B
obmactu sHEprod3pGeKTHBHBIX

HOHy‘{CHI/IC HAaBBIKOB, HCOGXOIII/IMBIX

JJIA yCTIEIIHOTO 06Ll_[eHI/I$I C HOCUTCIIIMHU
HMHOCTPAHHOTI'O A3bIKAa NPH JIMYHBIX /I
HpO(i)eCCI/IOHaJ'IBHLIX KOHTaKTax.

CHCTEM TEIIOra30CHAOKECHUS U

BEHTHJISIITUH. [Tonumats MpOYUTaAHHBIM HHOCTPAHHBIU

TEKCT.

[lepeBOANTH TEKCTHI C PyCCKOTO Ha
WHOCTPAHHBIN S3BIK

CyauTh O CTENeHH MOHUMaHHUS HHOCTPAHHBIX
TEKCTOB M YCTHOM pedH.

Ymerb 00miatbes ¥ BecTr 3 heKTHBHBIE
MeperoBOPbl HA MHOCTPAHHOM SI3bIKE

C pa3JINYHBIMH 3aHHTEPECOBAaHHBIMHU
CTOPOHAMH.

YMeTh caMOCTOSTEIILHO n3y4arb
JIATEPATYPHBIC HCTOYHUKHU Ha NHOCTPAHHBIX
A3BIKAX.
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‘VYMeTh OCTOSIHHO COBCPUICHCTBOBATH YCTHYIO
P€Yb Ha HHOCTPAHHOM S3BIKE

PesyabTarnl 00y4eHust
monyas (POM)

MeToab! o0yueHus1

CriocoOHOCTh K KOMMYHHUKAIUU
B YCTHOU M MUCHbMEHHOU
(bopmMe Ha HHOCTPaHHOM

SI3BIKE JUIS JIOCTHIKCHUS

ycrexa B Iporecce 00y4IeHus,
UCCIIeIOBAaHUH WIIH Kapbephl B
obnactu 9HeprodpPEeKTUBHBIX
CHCTEM TeIIOra30CHaA0KEHHS 1
BEHTUIISLINH

MEPEBOJ] TEKCTOB, OTHOCSIIUXCS K
cthepe 2HEprodhHEKTUBHBIX CHCTEM
TEIJIOra30CHAOKEHHS U BEHTUJISAIUH

Mpe3eHTaIu’

3a4eT

OK3aMCH

KpuTtepuu oueHKku 3HAHUIA CTYIeHTOB
OTPENEIISIOTCS Kaeapoil, OCYIICCTRISIONICH TPOBEICHUE 3aHATHH, U TOBOMISATCS
J10 CBEJICHUS CTYAEHTOB JI0 Haualla U3y4eHUs JUCUUIIIMHBL

PesyabTarsl 00yueHust
moayas (POM)

KoHTpoJibHbIE MepOnpUsITHSI

CriocoGHOCTh K KOMMYHHKAITHHI
B YCTHOM ¥ NMCbMEHHON

(dhopMe Ha HHOCTPAHHOM

SI3BIKE JJIS TOCTHIKSHUS

ycrexa B nporecce o0yueHus,
MCCIIEIOBAaHNI NN Kapbephl B
obmactu sHEProd3pPeKTHBHBIX
CHCTEM TETIOTa30CHA0KEHNS 1
BCHTUIISIITUU

KOHTPOJIbHBII IEpEBO]

MMpe3CHTAllun
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Mopyas 7

I/IH(bOpMaIII/IOHHBIe TEXHOJIOTUA B CTPOUTEJILCTBE

Kpenursi

2 xpenuTa, 72 akaJeMHYCCKUX daca

Hepuons! 00yuenns

1-#i rom oOyuenus, 1-if cemecTp

Benymuii moayJisi Houent A.B. Hekpacos, k.T.H., nouent H.C. Llapes,

K.T.H., CTpouTenbHEI HHCTUTYT YpDY

Heab moxyJist (I CUMNIMHBI)

JlucuunnnHa nocBsIleHa U3y4eHUI0 OCHOBHBIX MPUHIIMIIOB COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHH NPH MPOEKTUPOBAHUN M MaTEMaTHIECKOM
MOZEINPOBAHUY THAPABIMUECKUX CETEH pa3InIHOrO HA3HAYCHUS 1
COOTBETCTBYIOILETO IPOrPAMMHOT0 00ECTICUEHHUS 110]] PYKOBOICTBOM
mpernofasaresis. JJucuuiuimaa mo3BosseT CTyIeHTaM IproOpecTH HaBBIKU
paboThI ¢ pa3IMYHBIM IPOrPAMMHBIM 00ECIIEUEHHEM C LIENIbIO JaIbHEHIIero nx
MPUMEHEHHUS IPU CaMOCTOSTEIbHOM U3yUYE€HUH HOBBIX IPOrPAMMHBIX CPEJCTB, B
TOM YHCJIE U HENOCPEJCTBEHHO HE CBSI3aHHBIX CO Chepoit MpodecCHoHaTBHOM

JCATCIBbHOCTH.

Jlekuuun

IIpakTHyeckue 36 yacos
3aHATHA

CamocrositeabHast | 36 yacos
padora

PesynbTarnl 00yueHus MoayJist
(POM)

Coaepxanue u (MJIM) BUABI
o0pa3oBaTeIbHOM JesITeJIbHOCTH,
crnocodcTByONUe J0cTHKeHUI0 POM

[TpuoOpeTeHre MPaKTUIECKUX
HaBBIKOB MPOEKTHPOBAHMS
9Hepro3hdHeKTHBHBIX
THJIPABIMYCCKUX CETCH.

W3y4yeHnne nporpaMMHOTO 00eCTIedeHHS st
MIPOEKTUPOBAHMS CETEH BOJOCHAOKEHNS.

Wzy4yenne nporpaMMHOTO 00eCTIedeHHS st
MIPOCKTUPOBAHMS CETEH TETIIIOCHAOKEHHUS.

W3ydenue mporpaMMHOTO 00SCIICICHUS ISt
MIPOSKTHPOBAHUS CETEH OTOTUICHHS.

PesyabTarsl 00y4yeHust
monyas (POM)

MeTtoab! o0yueHus1

[TpuoOpereHue npakTUIECKUX
HaBBIKOB NPOEKTUPOBAHMS
9HEeprod3peKTHBHBIX
TUIPABIMYECKUX CeTel

J1a0opaTopHbIC PabOTHI

CaMOCTOSATEIBHOC PEIICHUE 3a1a1

3a4cT

Kputepuu oueHku 3HaHUMH CTYIeHTOB
OTIPENEIISIOTCS KaeIpoii, OCYIIEeCTBISIONICH TPOBEICHUE 3aHATHI, U IOBOISATCS
IO CBEJICHUS CTYIECHTOB JI0 Hauaa U3y4CHUS JUCITUTLTHHEL.
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PesyabTarnl 00y4eHns
monyas (POM)

KOHTpOJ'[l)HBIe MeEpoONnpusTus

[TpuoOpereHne npakTUIECKUX
HaBBIKOB NPOEKTHPOBAHMS
9Heprodp(eKTHBHBIX
THAPABINYECKHUX CeTeH

JIoMaliHee 3aganue 1

JIOMaIllHee 3aJaHue 2

JIOMaIllHee 3aJaHue 3
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Monyab 8

MeTtoabl pelieHUusI HAYYHO-TEXHUYCCKHUX 3a1a1 B
CTPOUTEIBCTBE

Kpenursi

2 xpenuTa, 72 akaJeMHUYECKUX daca

Iepuoabt 00yyenus

1-ii ron oOyuenwus, 2-i cemectp

Benymmii monyns
Ypoy

Jouent A.B. Hekpacos, k.T.H., CTpOUTETBHBIN HHCTUTYT

Heab moxyJist (IMCUMNIMHBI)

PasButHe criocoOHOCTH COOMPATh, AHATM3UPOBATh M CHCTEMATU3HUPOBATh
nHPOPMAIIIIO 00 00BEKTaX CTPOUTEITHCTBA C TIOMOIIBI0 HHPOPMAITHOHHBIX
TEXHOJIOTHIA, B TOM YHCJIC B HOBBIX 00JIaCTAX 3HAHUM, KOTOPBIE
HEMOCPEICTBEHHO HE CBA3aHBI CO CEepOil AEATEILHOCTH, C LEbI0 PACIIUPEHUS
U ynIyOJIeHUs] HAyYHOTO MHPOBO33PEHHSI.

Jleknun
IIpakTnuyeckne 36 gacos
3aHSATHSA
CamocrositesibHast | 36 yacos
padora

Pe3yabTarhl 00yueHHs1 MOYJIsI
(POM)

Conep:xkanue U (MJIM) BUABI
o0pa3oBaTeIbHOM 1eATeTLHOCTH,
crnoco0cTByOmMe focTkenuro POM

CriocoOHOCTh cOOHMpaTh,
aHAIN3UPOBATH U
CHCTEMaTH3UPOBATh
nHpOpPMAIHIO 00 00BEKTaxX
CTPOUTEIHCTBA C IIOMOLIBIO
HH()OPMALMOHHBIX TEXHOJIOTHH,
B TOM YHCJIE B HOBBIX
o0macTsaX 3HAHWHA, KOTOPHIE
HEIMOCPEJICTBEHHO HE CBS3aHbI
co cepoii eI TeIbHOCTH,

C LeNbI0 PACIIMPEHHUS 1
YIIyOJIeHUS HAy9HOTO
MHUPOBO33PEHHUSL.

3HaTI) U NIOHUMATh CTAaTUCTUYCCKUEC METOAbI
00pabOTKHU pe3ysIbTaTOB IKCIICPUMEHTATIBHBIX
UCCIIE/IOBAHU M, IPUMEHSITh CTATUCTHIECKUE
METOJIBI TPOBEPKHU THITOTES.

3HaTh U MOHUMAaTbh OCHOBBI KOPPEJIALUOHHOTO,
PErpeCCHOHHOrO U TUCIEPCHOHHOIO aHAIN3A,
YMETb CTPOUTH yPaBHEHHS PErPECCUH U
OLIEHUBATh 3HAYNMOCTH €r0 KOMIIOHEHTOB.

3Harh, IOHAMATh U BIaJIETh OCHOBHBIMH
METOIAMH PEIICHUST OOBIKHOBEHHBIX
mudepeHIraIbHbIX YPABHEHUH U HX CUCTEM,
(dhopmynupoBaTh HaYaIbHBIC U TPAHUYHBIC
yCIoBUs Jyist penieHus quddepeHuanbHbIx
YpaBHEHUIi Pa3IMYHBIX TUIIOB.

Brinocuts CYXKJCHHA O Ka4Y€CTBC
IMMOJTYYCHHBIX peHIeHI/Iﬁ C TOYKHU 3pCHUA UX
COOTBETCTBHUA ITOCTABJICHHBIM 3a/la4aM.
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Biagers ciocoGHOCTBIO CAMOCTOSITEIIBHOTO
H3Y4eHHSI HOBOTO MIPOIPAMMHOIO
o0ecIeueHNs PEIICHNS HayYHO-TEXHHIECKIX
3aJa4 B 00J1acTH 3HEProd(G(HKTHUBHBIX CUCTEM
TETIOra30CHA0KEHMSI U BEHTHIISILIUH.

PesysbTarsl 00yueHust
moayas (POM)

MeToabl 00y4eHus

Crioco6HOCT cOOMpaTh,
QHAJIN3UPOBATH U
CHCTEeMaTH3UPOBATh
nHdopmaruio 00 o0beKTax
CTPOHTENBCTBA C TOMOLIBIO
NH(OPMAMOHHBIX TEXHOJIOTHI,
B TOM YHCJIE B HOBBIX
o0nacTsiX 3HaHUil, KOTOpbIE
HETOCPEICTBEHHO HE CBS3aHBI
co chepoii eI TeTPHOCTH,

C LIETIbIO PACLIMPEHHUS U
YIITyOJIeHUs] HAyYHOTO
MHPOBO33PEHHS

JICKIITUN

J1abopaTopHbIe padOTHI

NpoeKTHas pabora

3a4eT

Kpurtepuu oneHku 3HaHUH CTYI€HTOB
OTMPENEIISIOTCS KaeIpoil, OCYIICCTBISIONICH TPOBEICHUE 3aHATHI, U TOBOISATCS
JI0 CBEJIEHUS CTYJEHTOB [0 Hauaia U3y4eHUs JUCIUIINHBL.

Pe3ysnbTarbl 00y4eHus
MonyJst (POM)

KonTpoJibHble MeponpusiTus

Crioco6HOCTB cOOMpaTs,
aHaJIM3UPOBATh U
CUCTEeMaTH3UPOBATh
nHdpopmaruio 00 00beKTax
CTPOUTEINILCTBA C TOMOLIBIO
MH()OPMAMOHHBIX TEXHOJIOTHI,
B TOM YHCJIE B HOBBIX
o0IacTsiX 3HaHUil, KOTOpbIE
HETOCPEJICTBEHHO HE CBS3aHbI
co chepoii eI TeTbHOCTH,

C LeNTbIO PACIIMPEHHUS U
yIIyOJIeHUs] HAy9HOTO
MHPOBO33PEHHS

MpoeKTHas paboTa
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Moayas 9 Hayuno-npakTnyeckue npod;aemMsl 3Heprocoepesxe-
HHUS ¥ IKOHOMHUYECKOIl CTA0MIbHOCTH B CTPOUTE/Ib-
cTBe

Kpeaurspi 6 KpenuToB, 216 akaeMUYeCcKUX yaca

Iepuoabl 00yyeHus

1-it rox 0Oy4enwmst, 2-if cemecTp

Beaymuii moayJisi
Ypdy

Jouent C.1O. ITnemkos, k.3.H., CTpOUTENBHBIN HHCTHTYT

Heab moxyJist (AMCUMIJIMHBI)

PaccMarprBarOTCst SKOHOMHUUYECKHIE aCTICKTHI HCIIOb30BAHMUSI
9HEProcOEeperaroIiX TEXHOIOTHI U BO30OHOBIISIEMBIX HCTOYHHKOB YHEPTHH,
Croco00B 0becreYeH st SIKOHOMUYECKOI yCTOHUMBOCTH NPENNPHUSITUH 1
OpraHu3aIi CTPOUTETBHOI OTPACIH B YCIOBUSIX PHIHOYHON SKOHOMHKH

Poccun.

Jlexkuuu 18 yacoB
IpakTnuyeckne 54 gacoB
3aHATHSA

Camocrositeabnas | 144 gacos
padora

Pe3yabTarhl 00yueHHs1 MOYJIsI
(POM)

Conep:xkanue u (MJIM) BUABI
o0pa3oBaTeIbHOM 1eITeILHOCTH,
crnoco0cTByOmMe 1ocTHReHu0 POM

M3yueHne SKOHOMHUECKUX
ACIICKTOB HCITOJIh30BAHUS
9HEprocoOeperarImux
TEXHOJIOTHH U BO30OOHOBIISIEMBIX
HCTOYHUKOB SHEPTHUH.

OCHOBHBIE IPUHIIUITEI Pa3pabOTKH Mojeneit
9KOHOMMYECKOM YCTOMYMBOCTH IIPEIIIPUATHS.

MerTobl aHaIN3a COCTOSHUS DKOHOMUKHI
[IPENIPUSTHSL, PETUOHA, CTPAHBI.

MeToas! O1IeHKH BO3JCHCTBHUS BHEIITHEH
1 BHYTPEHHEH Cpelibl Ha COCTOSIHUE
CTPOUTENHHON KOMIIAHUU C TOMOIIBIO
9KCIIEPTHOTO METO/a.

W3zydenue criocoboB
obecrieueHnst 5KOHOMHYECKON
YCTOWYUBOCTH MPEANIPUATHI
1 OpraHu3aluil CTpOUTEIbHON
oTpacnu.

OCHOBHBIE TIOAXO/IbI OTEUECTBEHHBIX
1 3apyOe)KHBIX PKOHOMHCTOB OLICHKH
YCTOMYUBOCTH.

CriocoObl TPUMEHEHUsI COBPEMEHHBIX
METOJIOB OLICHKH COCTOSTHUSI M YIIPaBICHUS
YCTOHYUBOCTEIO U 3()(HEKTHBHOCTHIO paOOTHI
CTPOMUTENBHOTO NPEIPUATHUS
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PesyabTarnl 00y4eHns
monyas (POM)

MeToab! o0y4ueHus1

HSy‘leHI/le SKOHOMUYCCKUX JICKIIUN
ACIIEKTOB UCIIOIb30BAHUS CeMUHaphI
9HEProcoOeperaroImnx

TEXHOJIOTHH ¥ BO30OHOBIsIeMbIX | PK3a4MCH
HUCTOYHUKOB SHEPTUU

W3ydenue criocoboB JIEKIUU
obecredeHus SJKOHOMHUYIECKOI CeMMHApbI

YCTOMYMBOCTH IIPEANPUATUN
1 OpraHu3aluil CTPOUTEIbHOU
oTpaciu

U3y4YCHHE JIUTEPaTyPHBIX HCTOYHUKOB,
MO/ITOTOBKA pedepara

OK3aMCH

Kpurepuu oueHku 3HaHUH CTYIeHTOB
oTpeneNnsroTces Kageapoil, OCyIIeCTBIAIONIeH MPOBEICHIE 3aHATHH, U TOBOIATCS
JIO CBEJIEHUS CTYJICHTOB JI0 Hadaaa U3y4IeHHs TUCITUTUINHBL.

PesynbTarnl 00yuenns
mony.as (POM)

KoHTposibHBIE MepONIPUSITHSI

W3y4yenne 5KOHOMHUUECKUX
ACIIEKTOB MCIIOJIb30BaHUS
9HEProcOeperaromnx
TEXHOJIOTHI 1 BO3OOHOBIISICMBIX
HNCTOYHUKOB SHCPIUU

JOMalllHEC 3a1aHuC

Wzyuenne criocobor
obecredeHus JKOHOMHUYECKOM
YCTOHYMBOCTHU IIPEAIIPUATUN
Y OpraHu3aluil CTpouTeIbLHON
oTpaciau

3amuTa pedepara
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Moayas 10 IIpakTHka U HAyYHO-HCCJIEI0BATENbCKASA PadoTa

Kpenursl 57 kpenuToB, 2052 akajieMHYECKHUX Jaca

Iepuons! 00yuenns | 1-if rox oOyuenwus, 1-it cemectp

1-ii ron oOyuenwus, 2-i cemectp
2-it ron 00y4enwust, 3-i cemecTp
2-i1 rox 0Oy4enwust, 4-if cemecTp

Benymmii monyuis Bce npenogasareny NporpaMMsl, sBJISIOIINECS HAyd-

HBIMH PYKOBOJHUTEIISIMH MarucTpanToB, CTpONUTEIbHBIN
UHCTUTYT YpDY

Heab MmoayJist (IMCUMNJIMHBI)

BrInonHeHne npoeKToB U 3aay, TOCTABICHHBIX BeAyIel opraHu3amuei B
TIEpHOJT CTAXKUPOBKH (HAY4YHO-HMCCIIEI0BATEIBCKON TPAKTUKH) MarucTpa.
[TpoBenenue ucciaea0BaHUI HA OCHOBE YKCIIEPUMEHTAIBHBIX PA0OT, MOITydeHNE
Ppe3yIbTaToB, TOYHBIX U IOCTOBEPHBIX JOKAa3aTeNbCTB, 0030p 1aHHBIX,
BBISIBJICHHE IPUYUHHO-CIICICTBEHHBIX CBS3EH, ONPEACIAIOMINX HAYIHYTO
HOBH3HY M PEJICBAHTHOCTb HUCCIIEIOBAHUI.

PesynbTarnsl 00yuenns MoayJis
(POM)

Coaepxxanue U (MJIM) BUABI
o0pa3oBaTeIbHOM JesITeJIbHOCTH,
crocodcTByONUe JocTHKeHUI0 POM

CrnocoOHOCTh IPOBOJTUTH
9KCHEPUMEHTHI B paMKax
Hay4HO-MCCJIeI0BATEIbCKON
paboThI ¢ ONyYeHUEM
pe3yabraroB TpeOyemoit
TOYHOCTH M JIOKA3aTEIbCTB UX
TOJUTHHHOCTH.

W3yyeHue 1 aHAIN3 HAYYHO-TEXHUUECKOM
uHpoOpMaIIUK, OTEUECTBEHHOTO

1 3apyOeKHOTOOIBITA B 001aCTH
sHeproaddexrurHbix cucrem TI'B.

OBnazieTb yMEHUEM OCTAHOBKH HAyYHO-
TEeXHUYECKON 3a7a4i, BEIOOPAa METOIUYECKUX
CII0COOOB U CPEACTB €€ PEILCHUS.

OBnajieHre METOOM MaTeMaTHUeCKOTO
MOJIeJINpOBaHus mporeccoB B cucremax TI'B,
KOMIIBIOTEPHBIMU METOJJaMH peanu3auu
ITUX MOJIENIEH.

OBgrnajieHre HaBBIKOM pa3pabOTKU
pacyeTHBIX METOJIOB M CPE/ICTB
ABTOMATH3aIUUIIPOCKTUPOBAHNSI.

OBJ'IaHGHI/Ie HaBBbIKOM ITOCTAHOBKH U
MMPOBCACHUS SKCIICPUMCHTOB U €TI0
METPOJIOTUIECKOTO o0eCIicUeHHS.
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OBItajicHre HABBIKOM pa3padOTKU

¥ MCIIOJIBb30BaHUsI 023 TAHHBIX U
MH()OPMAIMOHHBIX TEXHOJIOTHIA JIJIsI
pCIICHHS HAyYHO-TCXHHUYCCKUX U
TEXHUKO-3KOHOMHYCCKHUX 3a71a4 B 00JIACTH
sHeproaddexruBHbx cuctem TT'B.

CriocoOHOCTb TPOBOJTUTH

06pa60TKy JaHHBIX, BBISABIIATH

MPUYUHHO CIEICTBEHHBIE
CBSI3U, ONPEAETATH HAyYHYIO
HOBU3HY U (DYHKIIMOHAIbHYIO
3HAYUMOCTh PEe3yJIbTaToB,

€03/1aBaTh HAyYHO-TEXHUUECKYIO

OTYCTHOCTD.

OBnajieHre HaBBIKOM MOJTOTOBKH JTaHHBIX
JUISL COCTaBJICHHsI 0030pPOB, OTYETOB, HAyYHBIX
Y MHBIX yOJIMKAIHH.

‘YMeHue npoBouTh cOop, 00padoTKy 1
aHaJIN3 Pe3yJIbTaTOB, HACHTU(HKAIINIO
TCOPHH U IKCIICPHMEHTA.

YMeTb npeAcTaBsITh PEe3yabTaThl
BBITIOJTHEHHBIX PadoT ¢ MPUMEHEHUEM
COBPEMEHHBIX TEXHUIECKHUX CPE/ICTB
(noxmazel, pedeparsl, TE3UCHI, CTATBH,
MIPE3CHTAIIHN).

Cr1ocOOHOCTE BBITIOJIHSTE
HpOCKTI)I " 3a1aHUS
Belylleil OpraHu3aluuB

B HOBBIX YCJIOBHUSX U B
KOOTICpAIINH C KOJUICTaMH,
HAXOAWTH OPTaHU3AIHOHHO-
YIpaBICHYECCKUE PEIICHNS B
HeCTaH}IapTHbIX CI/ITyaI_II/ISIX
U TOTOBHOCTH HECTH 3a HUX
OTBETCTBEHHOCTb.

3HaTh BIMSHNAE TICUXOJIOTHYECKUX (PakTOpOB
Ha XOJl ¥ Ka4eCTBO IKCIIEPUMEHTA.

VYMeTh caMOCTOATEIIHLHO TUTAaHUPOBAThH U
IIPOBOJUTH HAYYHBIC UCCIICIOBAHU .

CriocoGHOCTh OPraHU30BBIBATH BHEAPCHHUS
PE3yNBTaTOB HCCIECIOBAHUN U IPAKTHYECKIX
pazpaboToK.

‘YMeHHEM BECTH MEPEroBOPHI, YCTAHABINBATh
KOHTAaKThI, YCTPAHATh (YpEryIupoBaTh)
KOH()JIUKTBI HHTEPECOB.

PesyabTarsl 00yueHust
moayas (POM)

MeToabl 00y4eHHs

CrocoOGHOCTh IPOBOTUTH
IKCTIEPUMEHTHI B PAMKaxX
Hay4HO-MCCJIe/I0BATEIbCKON
paboThI ¢ ONyYeHUEM
pe3yabTaTtoB TpeOyemoit

TOYHOCTH U JOKA3aTCJILCTB UX

IOATMHHOCTH

MPOEKTHAs M UCCIIeJ0BaTeNIbCKast padora,
Ipe3eHTaIyn, 0030p JIUTEPaTypPHbBIX
HCTOYHHUKOB

3aI[UTa OTYETA
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CriocoOHOCTH ITPOBOIUTH NPOCKTHAsI ¥ UCCIIeIoBaTelbcKas padoTa,
00paboTKy MaHHBIX, BRISBIATE | IPE3EHTANNH, 0030p JIUTEPaTyPHBIX
NPUYMHHO CIIE/ICTBEHHBIC HCTOYHHKOB

CBSI3U, ONPEACTIATH HAyUHYIO
HOBU3HY ¥ (D)YHKIIHOHAIBHYIO
3HAUUMOCTh PE3y/bTaToB,
€03/1aBaTh HAyYHO-TEXHUYECKYIO

3amuTa oruera o HUP

OTYETHOCTH
CriocOOHOCTH BBIMOIHSITE IMMPOCKTHAA U UCCIICAOBATCIILCKAL pa60Ta,
TIPOCKTHI U 3aIaHUA BCI[yH.ICﬁ IpE3CHTal

OpraHn3anB HOBBIX YCIIOBUAX
" B KOOIICpalru C KOJIJIEraMu,
HaXoquThb OpraHru3alfuOHHO-
YHOpaBJICHYCCKUE PCUICHUA B
HECTAHAAPTHBIX CUTyallUAX

W T'OTOBHOCTb HCCTH 3a HUX
OTBETCTBCHHOCTH

3aIUTa OT4YETa O MPAKTHUKE, OT3bIB
PYKOBOZIUTEIS

Kpurtepun oneHku 3HAHHIA CTYIeHTOB
OTIpEEISIIOTCS KaeIpoid, OCYIIECTBIIONIEeH TPOBEICHHUE 3aHATHH, U JTOBOJSITCS
JIO CBEIICHUSI CTYACHTOB /10 Hauasa U3y4eHHUS TUCIIUTITHHBI

Pe3ysnbrarbl 00yyeHust KonTpoabHbie Meponpusitus
mony.as (POM)
CriocoOHOCTh ITPOBOJIUTH pedepar, 0030p JaUTEPATYPHBIX HCTOUHHKOB

9KCIIEPUMEHTHI B paMKax
Hay4YHO-HCCIIEIOBATEIILCKOM
paboTHI CIIOTyYEHHEM
Ppe3ynbTaToB TpeOyemoit
TOYHOCTH U JIOKA3aTeIbCTB UX
TIOAJTMHHOCTHU

CriocoGHOCTh IPOBOTUTH oruer o HUP
00paboTKy JTaHHBIX, BBISBISTH
MIPUYUHHO CJICICTBCHHBIC

CBsI3U, ONPEICTIATh HAYYHYIO
HOBH3HY U (DyHKIIHOHAIHHYIO
3HAYMMOCTh PE3YIIBTATOB,
C03/1aBaTh HAyYHO-TEXHHUYECKYIO
OTYCTHOCTH
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Cr10cOOHOCTB BBIIIOJIHSTE OTYET O MPAKTUKE
TIPOEKTHI U 3a/IaHMsI BeAyIIeh
OpTaHM3AIUH B HOBBIX YCIOBHAX
1 B KOOTIEPAIIUHU C KOJJIETaMH,
HaxOJIUTh OPTaHU3aIIMOHHO-
YIpaBlI€HYECKUE PELICHUS B
HECTaHJAPTHBIX CUTYAIHIX

M TOTOBHOCTH HECTH 3a HUX
OTBETCTBEHHOCTH
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BapI/IaTI/IBHaﬂ qacTb

Monyas 1B YeToiiYHBOCTH M HA/IESKHOCTh IHEprocéeperaomux
CHCTEM TeNI0ra3oCHA0KeHUs] BeHTHJISIIUU U KOH/IH-
HMOHMPOBAHMS BO31yXa

Kpenursl 7 xpenuToB, 252 akaJeMHYECKUX Jaca

Iepuonast 00yuenns | 1-if rox oOyuenws, 1-it cemectp

1-#i rom oOy4enus, 2-if cemecTp

Benymmii monyns | louent B.A. Jlopomierko, K.T.H. , CTpOUTEIHHBIN HHCTH-

TyT YpDY

Heab moxyJist (I CUMNIMHBI)

[TocasitieH N3y4eHUIO OCHOB TEOPUH U PAKTUKH 00ECTIeUeHHs KadecTBa

1 HaJeKHOCTH 000PYI0OBaHMS Pa3IMYHOTO BUAA M HA3HAYCHHMS, BUIBI 1
OpTaHM3aLysl ero 00CIy)KUBaHUS U perynupoBanus. OCHOBHOE BHIMaHNE
YAENIACTCS] CHCTEMaM OTOIUICHHSI, BEHTHIISIIIMY M KOHTUIIMOHUPOBAHUS BO3AyXa.
PaccmarpuBaeTcs TeopHs U MPaKTHKA OIICHKU TEXHHYECKOTO COCTOSIHUS TaKUX
CUCTEM, METO/IbI U CPEACTBA €r0 JUArHOCTUKH.

Jlexkuuu 18 wacoB
IpakTnueckne 54 gacoB
3aHATHSA

Camocrositeabnast | 198 gacos
pabora

Pe3yabTarhl 00yueHHs1 MOYJIsI
(POM)

Conep:xanue u (MI11) BUIBI
o0pa3oBaTe/IbHOI eI TeJIbHOCTH,
crnocodcTByIOmMe qocT:keHur0 POM

M3yueHnue oCHOB Teopun

U TIPAKTHKH 00CCIICUCHHUS
KauecTBa U HAJIC)KHOCTH
000pyIOBaHUS PA3ITMYHOIO BHJIA
1 Ha3HAYCHUSL.

OcHOBHBIE TPeOOBaHUS K TIPOEKTUPOBAHUIO
CHUCTEM OTOINICHUA, BEHTHJIALIMU U
KOHJIMIIMOHUPOBAHHUS BO3/IyXa C yUCTOM
SKOHOMUU SHEPTHH.

MeTtosbt o0ecrieueHns KauecTBa 1
HaJIC)KHOCTHU 060py,HOBaHI/IH.

W3yyenue BUIOB U
OpraHHU3alUK 00CITY)KUBaHHUS U
peryimpoBaHus 000pyIOBaHHS.

Opranuzanys 00CITy)KUBAHUS U PEMOHTOB
00opynoBaHUsI.

MeTozbl peryaupoBaHusi 000pyI0BaHuUSI.

M3yueHue MeTo10B OLIEHKH
TCXHUYCCKOI'O COCTOAHUA
TEXHUYECKHUX CHCTEM.

OCHOBHBIC MCTOJbI OLICHKHU TCXHUYCCKOT'O
COCTOSAAHUA CUCTEM TeHHOCHa6)KeHI/ISI,
BCHTUJIALIMU U KOHAUITUOHUPOBAHMS BO3AyXa.

Texuuueckue cpeacTtBa AIMarHOCTUKH.

134




PesyabTarnl 00y4eHns
monyas (POM)

MeToab! o0y4ueHus1

W3yueHne 0CHOB TeOpUH JIEKINH
U TIPAKTUKH 00eCTIeueHHUs CeMHHapBI
KauecTBa U HAJICKHOCTH

6 3a4eT
000pyIOBaHUS Pa3IMIHOIO BUIA
1 Ha3HAYCHUS
W3y4enue Bui0B 1 JIEKINU
OpTaHU3aLUH O0CITY)KUBaHUS U CeMMHApbI

peryIupoBaHus 000PyIOBaHUS

U3YYCHHUE JIUTEPATYPHBIX HCTOYHUKOB,
pedepar

3a4eT
N3ydeHne MeTo/10B OIIEHKH JIEKIIH
TEXHUYECKOTO COCTOSTHUS CeMHHapbI

TCXHUYCCKUX CUCTEM

U3YYCHHUE JINTEPATYPHBIX HCTOYHUKOB,
pedepar

3a4cT

KpuTtepuu oueHKku 3HAHUIA CTYIeHTOB
OTIPENEIISIOTCS Kaeapoil, OCYIIECTRISIONICH TPOBEICHUE 3aHATHIH, U TOBOMISATCS
J10 CBEJICHUS CTYJAEHTOB JI0 Haualla U3y4eHUs JUCUUIIIMHBL

Pe3yabTarsl 00y4eHust
moayas (POM)

KoHTpoJibHbIe MepOonpUsITHSI

W3ydenue ocHOB Teopuu

1 TIPAKTHKHU 00eCTIeueHUs
KauecTBa M HaJIeKHOCTH
000pyI0oBaHUs Pa3IMuHOIO BUIA
1 Ha3HAYCHUS

JOMaIIHEEC 3a/JaHUE

W3yueHnue BUIOB U
OpraHu3aIuK 00CITY)KUBAHUS U
PETyIHPOBaHUS 000PYIOBAHUS

3amuTa pedepara

I/I3yquI/Ie MCTOA0B OLICHKN
TEXHUYCCKOIo COCTOSAHUA
TEXHUYCCKUX CUCTEM

3amuTa pedepara
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Moayans 2B OcHoBBI 3HeprocoepekeHnss PN NPOCKTHPOBAHUHU U
COOPYKEHUH 31aHUI U CTPOUTEIbHBIX KOHCTPYKINA
Kpenursl 8 KpenuToB, 288 akageMHUYeCKUX yaca

Iepuoabt 00yyenus

1-ii ron oOyuenwus, 1-it cemectp

Benymmii monyns
Ypoy

Jonent C.IO. ITnemkos, k.3.H, CTpOUTENBHBIA HHCTUTYT

Heab moxyJist (IMCUMNIMHBI)

DopMHPOBaHHUE Y CTYICHTOB CO3HATEIBHOTO M IIPUOPUTETHOTO OTHOIICHHS K
BOmpocaM 3()(HEKTHBHOTO HCIIOIb30BAHIS YHEPIETHICCKUX PECYPCOB, KOTOPBIi
SIBILIETCSL OJIHUM U3 HanOoJee BaKHBIX IIPUHIIMIIOB TOCYIaPCTBEHHON MONUTHKN
Poccuu B 00nacTu aHeprocoepexeHusl.

Jlexknun 18 gacos
IIpakTnueckne 54 gacoB
3aHATHS

CamocrosreabHasi | 216 gyacos
padora

Pe3ysbTarsl 00yueHust MOAYJIs1
(POM)

Coaepxxanue v (MJIM) BUABI
o0pa3oBaTe/IbHOM JesITeJIbHOCTH,
crocodcTByONUe JocTHxKeHUI0 POM

W3yuenue rocyaapcTBEHHOM
MOJIUTHKY ¥ 3aKOHO/IATENIbCTBA
00J1aCTH YHEPTroCcOePEIKESHHSL.

W3ydeHne rocy1apCTBEHHBIX 3aKOHOB B
o0macTu YHeProcOepeKeHNUS.

W3ydeHne pernoHaIbHBIX IPABOBBIX aKTOB B
o0macTu YHeProcOepeKeHNUS.

W3yyenue sueprocoeperaronmx
TEXHOJIOTHUH, MAaTEPHUATIOB U
000pyIOBaHUS, IPUMEHSIEMbIX
IIpu BO3BEACHUU U
9KCIUTyaTaluu 0ObEKTOB
CTPOUTEIBCTBA.

Wzydenne sHEprocOeperarommux MaTepruaios,
WCTIONB3YEeMBIX TIPH BO3BEACHUH 3MaHUH 1
COOpY>KEHHII.

W3ydenne sHEprocOeperaromnx TeXHOIOTHI
BO3BEJICHUSI 00BEKTOB CTPOUTEINILCTBA.

DHeprocOeperkeHne MPH IKCILTyaTallui
3IAQHHI U COOPY>KEHUH (PHEPTreTHYeCKUI
MACIOPT, SHEPreTHYCCKUIH MOHUTOPHUHT).

W3yuenue meTonoB
palMOHAIBLHOTO U

3G GEKTUBHOTO UCTIOJIb30BAHHUS
TOIUTUBHO-3HEPIreTUYCCKIX
pecypcos.

ToIUIMBHO-9HEPTETUYECKUE PECYPCHI
peruoHa.

Bropuunsle sHepropecypcesl.

Vcnonp30BaHue HETPAANIIMOHHBIX U
BO300HOBIISIEMBIX YHEPIETHUECKIX PECYPCOB.
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PesyabTarnl 00y4eHns
monyas (POM)

MeToab! o0y4ueHus1

W3ydenue rocynapcTBEHHON JIEKIIUU
TOJMTHKH 1 3aKOHONATEIBCTBA [ ¢onryrirangy
o0nacti sHEprocoOepeKeHMs

9K3aMEH
W3ydenne sHeprocOeperaomux | JIeKIuu
TEXHOJIOTHH, MaT€PHAIIOB 1 CeMHHApHI

000pyIOBaHUS, TPUMEHSIEMbIX
IIpyU BO3BEACHUU U
9KCIUTyaTaluu 00bEKTOB

N3YUYCHUE JIUTEPATYPHBIX UCTOYHHUKOB,
MOArOTOBKa pedepara.

CTPOHUTENHCTBA 9K3aMeH
W3y4enue MmeTosoB JICKIIUU
paLMOHAIBLHOTO U JESy—
3G PEKTUBHOTO UCTIOJIb30BaAHHUS
TOIUTUBHO-YHEPI€TUYECKUX OK3aMCH
pecypcoB 3a4eT

Kpurtepuu oueHku 3HaHUH CTYIeHTOB

onpenensrorces Kageapoil, OCyIecTBIAIONIeH MPOBEICHIE 3aHATHH, U TOBOIATCS

J10 CBEACHUA CTYACHTOB 10 Ha4aJia U3y4YCHUA AUCHUITIIINHBI

PesynbTarnl 00y4enns
mony.as (POM)

KoHTpoJibHBIE MepONIPUSITHSI

W3yuenne rocyapcTBEHHOM
TIOJINTHKH ¥ 3aKOHO/IATEIIbCTBA
o0macTu YHEprocoepeKeHU

JOMalllHEEC 3a1aHuC

Wzyuenne sHEeprocOeperaronmx
TEXHOJIOTHH, MaTEPUAIIOB H
000pynoBaHUs, MPUMEHIEMBIX
IIpyU BO3BEACHUU U
JKCIUTyaTaluu 00BEKTOB
CTPOUTENbCTBA

JOMalIHEEC 3a1aHuC

W3yuenue meTonoB
panrMoHaILHOTO U

(P PEKTHBHOTO HUCTIOIb30BaAHHUS
TOIUTHBHO-YHEPreTHYESCKUX

pecypcos

JOMalIHEEC 3a/JaHUC
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Monyabs 3B

CoBpeMeHHBIe METOABI pacueTa 3Heprocéeperamux
CHCTEM TelI0CHAOKeHUsl, BeHTHIS MY U KOHANIHO-
HHUPOBAHUS

Kpeaurspi

8 kpeauToB, 288 akageMUUEeCKUX yaca

Iepuoabl 00yyeHus

1-it rox 0Oy4enwmst, 1-if cemecTp

Beaymuii moayJisi

Jouent E.B. Muxainumus, K.T.H., CTpOUTEIbHBIA HH-
cTuTyT YpdY

Heab moxyJist (AU CUMIJIMHBI)

W3y4aroTcst COBpeMEHHbIE METOJIbI PACUCTOB, HCIIOIB30BAHUE KOTOPBIX HA
CTaJH MPOCSKTHUPOBAHUS ITO3BOJISIET pa3padaThiBaTh SHEPTOIPPEKTUBHBIC
CHUCTEMBI TCHJ'[OCH3,6)KCHI/IH, BCHTHUJIAINU U KOHAUITUOHUPOBAaHUA BO3ayXa.

Jleknun 18 gacos
IIpakTnueckne 54 gacoB
3aHATHS

CamocrosreabHasi | 216 gacos
padora

Pe3ysbTarsl 00yueHust MOIyJIs1
(POM)

Coaepxxanue v (MJIM) BUABI
o0pa3oBaTe/IbHOM JesITeJIbHOCTH,
crocodcTByONUe JocTHxKeHUI0 POM

W3yuenue rocyaapcTBEHHOM
MOJIUTHKY ¥ 3aKOHO/IATENIbCTBA
00J1aCTH YHEPTroCcOePEIKESHHSL.

W3ydeHne rocy1apCTBEHHBIX 3aKOHOB B
o0macTu YHeProcOepeKeHNUS.

W3ydeHne pernoHaIbHBIX IPABOBBIX aKTOB B
o0macTu YHeProcOepeKeHNUS.

W3yyenue sueprocoeperaronmx
TEXHOJIOTHUH, MAaTEPHUATIOB U
000pyIOBaHUS, IPUMEHSIEMbIX
IIpu BO3BEACHUU U
9KCIUTyaTaluu 0ObEKTOB
CTPOUTEIBCTBA.

Wzydenne sHEprocOeperarommux MaTepruaios,
WCTIONB3YEeMBIX TIPH BO3BEACHUH 3MaHUH 1
COOpY>KEHHII.

W3ydenne sHEprocOeperaromnx TeXHOIOTHI
BO3BEJICHUSI 00BEKTOB CTPOUTEINILCTBA.

DHeprocOeperkeHne MPH IKCILTyaTallui
3IAQHHI U COOPY>KEHUH (PHEPTreTHYeCKUI
MACIOPT, SHEPreTHYCCKUIH MOHUTOPHUHT).

W3yuenue meTonoB
palMOHAIBLHOTO U

3G GEKTUBHOTO UCTIOJIb30BAHHUS
TOIUTUBHO-3HEPIreTUYCCKIX
pecypcos.

ToIUIMBHO-9HEPTETUYECKUE PECYPCHI
peruoHa.

Bropuunsle sHepropecypcesl.

Vcnonp30BaHue HETPAANIIMOHHBIX U
BO300HOBIISIEMBIX YHEPIETHUECKIX PECYPCOB.
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Pe3ysbTaTsl 00yueHust Mertonanbl 00yueHust

monyas (POM)
N3ydenue rocyaapcTBEHHOM JEKUUU
TOMUTHKH M 3AKOHOMATENLCTBA | conymapiy
o0nacti sHEprocoOepeKeHMs

9K3aMeH

W3ydenne sHeprocOeperaomux | JIeKIuu

TEXHOJIOTUH, MaTEPHUAJIOB 1 CeMUHAPHI

000pynoBaHUs, MPUMEHIEMBIX

[IPY BO3BEJCHUU U N3YUYCHUE JIUTEPATYPHBIX UCTOYHHUKOB,

9KCIUTyaTalu OObEKTOB MOAroToBKA pedepara.
CTPOHUTENHCTBA 9K3aMeH
W3y4enue MmeTosoB JICKIIUU
paLMOHAIBLHOTO U JESy—
3G PEKTUBHOTO UCTIOJIb30BaAHHUS

9K3aMeH

TOIJIMBHO-2HEPreTHYECKUX
pecypcoB

KpuTtepuu oneHKy 3HAHUH CTYIeHTOB
OTIPENEIISIOTCS KaeIpoil, OCYIIECTRIISIONICH TPOBEICHUE 3aHATHH, U TOBOISATCS
JI0 CBEJICHUS CTYJEHTOB JI0 HauyaJla U3y4eHUsl JUCLUIIIINHBI.

Pe3ysbTarhl 00y4eHust KoHTpoJibHBIE MepONIPUSITHSI
monyas (POM)
W3yuenue rocyaapcTBEHHOM JIOMaIHEE 3aaHNe

HOJIMTHKH U 3aKOHOJATEIIBCTBA
o0acTu sHEprocoOepeKeHHs

Wzyuenwne saeprocOeperaronux | 3amura pedepara
TEXHOJIOTUU, MATEPUATIOB U
000pyIOBaHUS, TPUMEHSIEMBIX
IIpY BO3BEIICHUH U
IKCIUTyaTaluu 00bEKTOB
CTPOUTENHCTBA

W3y4enune meTonoB JIOMaIIHEee 3a7aHue
PaLOHAIBHOTO 1

3¢ PEKTUBHOTO UCTIOIB30BaAHUS
TOIIJIMBHO-DHCPTECTUUCCKUX

pecypcoB
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MO}IyJ'[L 4B Pacuer n NPOECKTUPOBAHUE CUCTEM BEHTUISAAIUHA

Kpenursl 5 kpeauToB, 180 akageMUYECKIX YacOB

Iepuonas! 00yuenns | 2-i rox oOyueHws, 3-if cemecTp

Benymmii monynsa | Joment JLI. [TactyxoBa, K.T.H., CTpOUTENBEHBIA HHCTUTYT

Ypdy

Heab moxyJist (I CUMNIMHBI)

PasBuTHe crIOCOOHOCTH MPOCKTUPOBATH IHEPTOAIPPCKTUBHBIC

CHUCTEMBI BEHTHJISIINH C HCIIOIB30BAHUEM CPEICTB MOJCITUPOBAHMS,
AaBTOMATH3UPOBAHHOTO pacueTa W MPOSKTHPOBAHMS B MIPOIeCCce HAydHO-
HCCIE0BATEIBCKON U KOHCTPYKTOPCKON A€ATEIbHOCTH.

Jlexuuu 18 yacos
IIpakTHyeckue 18 vacos
3aHATHA

Camocrosreabnas | 144 gacos
padora

PesynbTarhl 00yuenus MoayJis
POM)

Coaepxanue u (MJIM) BUABI
o0pa3oBaTeIbHOI JesITeJIbHOCTH,
cnocodcTByONUe J0cTHKReHUI0 POM

Cr1ocoOHOCTH OTIPEAEITh
OIITUMAITBHBIN BO3AyX000MEH
B MOMEIICHUHU U BEIOUPATDH
9HEepro3hHeKTUBHYIO CXeMy
BO3/yXOpacmpeaeaeHus
COBPEMEHHBIMH METOJIAMH.

Wzyyenne a’spopinHAMUKH BO3TYITHBIX
CTPYH M a3pOIMHAMHYECKHUX ITPUHINIIOB
BEHTWISIHH.

TMosy4eHre MPaKTUUYEeCKUX HABBIKOB pacueTa
BO3/yX000OMeHa.

HSy‘IGHI/IC MPUHOUIIOB MATEMAaTHYICCKOTO
MOJCIINPOBAHUA ITPOLIECCOB BEHTUIIAIINN.

Wzyuenune kpurepues sHEprodGpdeKTHBHOCTH
BO3yXOpacIpeieIeHHs 1 OPTaHU3aALIH
BEHTWISIHH.

HOHy‘ICHI/Ie TMPAKTUYICCKNX HABBIKOB
YHCJICHHOTO MOACINPOBAHUS IPOLECCOB
JABHKCHU BO3/1yXa B IOMECIICHUH.

Vmenne OLEHNBATh NPABUJIBHOCTH
PE3YIBTATOB MATEMATHICCKOTO
MOJCIIMPOBAHUA U UX aACKBATHOCTH 061,e1<Ty
MOJCIIMPOBaHUA.
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Cr1ocoOHOCTh PacCUUTHIBATH

U KOHCTPYUPOBAaTh
9Heprod(peKTHBHBIC CHCTEMBI
BCHTUJIALIUU CTPOUTEIbHBIX
00BEKTOB MPOMBIIIICHHOTO

U TPXKJAHCKOTO Ha3HAYCHUS

C HCIIOJIb30BaHHEM
ABTOMATH3UPOBAHHBIX CPE/ICTB
MPOEKTHPOBAHHSI.

HSy‘ICHI/IG COBPCMCHHBIX CPEJICTB
ABTOMATU3UPOBAHHOTIO pacyeTa u
TMPOCKTUPOBAHUSA BEHTUIIALINHA.

OBJIaZ[eHI/IC HaBbIKaMH a3pOANHAMHUYICCKOTO
pacueTa CUCTEM BEHTUIIAINUN C
CCTCCTBCHHBIM U MCXaHHUYCCKUM
H06y)K[[eHI/IeM JBWKCHUA BO3aYyXa.

[TomyueHne npakTHYECKUX HABBIKOB
aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS
9HEProd(PPEKTUBHBIX CUCTEM BEHTHJIISIIHH.

V3yueHne npuHIMIIOB 1O00pa
000pyI0BaHUS BEHTWISALMOHHBIX CUCTEM:
noOyanTesnel IBIKEHHS BO3LyXa, yCTPOWUCTB
JUISL OYMCTKHU, HATPEBAHUS BO3yXa U
YTUIIM3aLHHN TeIIa.

CriocoOHOCTh aHATTM3UPOBATh
MPOCKTHBIE PEIICHUS ¢ TOUYKU
3peHus YHeprod3dekTHBHOCTH
" 3KOJIOTUYHOCTH.

W3ydeHne «BHENIHEH 3a0a9m» — O0TEKaHUS
3/1aHUi TIOTOKaMM BO3/yXa.

[TonydeHne HaBBIKOB aBTOMATH3HPOBAHHOTO
pacdera pacCenBaHHs BPEJHBIX BEIOPOCOB B
arMocdepe.

OBnajieHrie METOaMH OTIEHKH CHCTEM
BCHTHJISAIINN C TOYKH 3PCHUS SHEPTECTUICCKOM
3G GEKTUBHOCTH.

OBnajzieHre METOIAMHU DKOJIOTHYECKON OIIEHKHU
CHCTEM BEHTUJISALINH.

PesynbTarnl 00yuenns
mony.as (POM)

MeToab! 00y4eHHs

CriocoOHOCTB
OTIPENEIATECOBPEMCHHBIMU
METOJ[aMHU
ONITUMAJTbHBIHBO31yX000MEH

B ITOMCIIICHUH U
BBIOMPATHIHEPrOdPPCKTUBHY IO
CXEMYBO3IyX0pacIpeIeICHHS

JIEKIUHA

N3YUYCHUEC JIUTCPATYPHBIX HCTOYHHUKOB

naboparopHbie padbOThI

3a49€T

141




CriocoOHOCTh PacCUUTHIBAT

U KOHCTPYHPOBAaTh
9Heprod(ppeKTHBHBIC CHCTEMBI
BCHTUJIALIUU CTPOUTEIbHBIX
00BEKTOB MMPOMBIIIICHHOTO

U TPXKJAHCKOTO Ha3HAYCHUS

JIEKIIUHA

N3YUYCHHUEC JIUTCPATYPHBIX HCTOYHHNKOB

KypCOBOM NMPOEKT

3amuTra ImpocKTa

3a4er
C HCIIOJIb30BaHHEM

ABTOMATH3UPOBAHHBIX CPE/ICTB
MPOCKTHPOBAHUS

Croco0HOCTh aHATM3UPOBATH JICKITIH

MPOCKTHBIC PEIICHHUS ¢ TOUYKU
3peHus SHEProdPPEeKTHBHOCTH
1 9KOJIOTUYHOCTH

N3YHUCHHUC JIUTCPATYPHBIX HCTOYHHUKOB

KypCOBOH NMPOEKT

3amuTa ImpocKTa

3a4€T

Kpurtepun oneHkun 3HAHHIA CTYIeHTOB
OTIPEAEISIOTCS Kaepoii, OCYIIECTBISIONICH TPOBEICHHUE 3aHATHH, U JTOBOJSITCS
JI0 CBEICHUSI CTYACHTOB JI0 Ha4aJla N3yYCHUS TUCIUTIIHHBL.

PesyabTarnl 00y4eHust
monyas (POM)

KOHTpOJ'[])H])Ie MeEpoONnpusATus

CriocoOHOCTH OTIPEACITh
COBPEMEHHBIMHU METOJIaMHU
ONTUMAJIbHBIII BO3TyX000MEH
B IIOMEILICHUN 1 BHIOUPATh
sHeprodhhekTUBHYIO cXeMy
BO3yXOpacIpeIeaeHus

nabopaTopHbIC PaObOTHI

KypCOBOH MPOEKT

CrocoGHOCTh pacCYUTHIBATH

1 KOHCTPYHPOBAaTh
3HEeproa(hHeKTUBHBIC CHCTEMBI
BEHTHJISIIIUK CTPOUTETbHBIX
00BEKTOB MPOMBIIIIICHHOTO

U FPaKIAHCKOTO HAa3HAYCHUSI

C HCIIOIb30BaHHEM
ABTOMATH3UPOBAHHBIX CPE/ICTB
MPOCKTUPOBAHMUS

KypCOBOH MPOEKT

3aliyiTa NpocKTa

CrocoGHOCT aHATM3UPOBATH
MIPOCKTHBIE PELICHUS C TOYKH
3peHust SHEProdPPpeKTHBHOCTH
1 9KOJIOTUYHOCTH

KypCOBOH IPOEKT

3aliydTa NpocKTa
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Mopnyas 5B Pacuer u npoekTHpPOBaHME CUCTEM TEIJIOCHADKEHUsI

Kpenursl 6 xpenuToB, 216 akaJeMHYECKUX YaCOB

Iepuons! 00yuenns | 2-if rox oOyueHwst, 3-if cemecTp

Benymmii monyns | Joment JLI. [TactyxoBa, K.T.H., CTpOUTENEHBIA HHCTUTYT

Ypdy

Heab MoxyJist (I CUMNIMHBI)

PasBuTHE CITOCOOHOCTH MPOCKTHUPOBATH SHEPTOAPPEKTUBHBIC CHCTEMBI
TEIUIOCHAOKEHHUSI C MCTIONIb30BAHUEM CPEIICTB MOICITUPOBAHHS,
ABTOMATH3UPOBAHHOTO pacyeTa W MPOCKTHPOBAHUS B MIPOIECCce HAyIHO-
HCCIIE0BATEIBCKON U KOHCTPYKTOPCKOM A€ATEIbHOCTH.

Jlexuuu 18 yacos
IIpakTHyeckue 54 vacoB
3aHATHA

Camocrositeabnas | 144 gacos
padora

PesynbTaTrhsl 00yuenuss MoayJis
POM)

Conepxanue U (MJIM) BUABI
o0pa3oBaTe/IbHOM JesITeJIbHOCTH,
cnocodcTByONUe J0cTHAKeHUI0 POM

Croco0HOCTh aHATH3HPOBATh
TEIUIOBBIC HATPY3KU
a0OHEHTOB TEIJIOBOM CETH C
YYETOM MX CE30HHOCTHU, CXEM
[oACOeMHEHUs aDOHEHTOB U
OTHOBPEMEHHOCTH HX PaOOTEHI.

I/I3yquI/Ie MCTOAOB PEryjiInpoOBaHus U
aBTOMaTu3allui CUCTEM TEIIOCHAOKEHHSI.

W3yuenne MeTO0B U NPUHIUIIOB
MaTeMaTHIeCKOr0 MOAETHPOBAHUS
TEMIIEPaTypPHBIX PEKUMOB TETIIOCETH.

[TomydeHne mpakTHIECKNX HABBIKOB
MOCTPOCHUS IpaIKOB TEMIIEPATYPBI CETEBON
BOJIBI.

OgnajieHre NMPUHIMIIAMH aHATH3a TEIUIOBOTO
pekrMa paboThl TETUTOCETH.

W3yyeHue COBPEeMEHHOTO 000py/10BaHMUs
a0OHEHTCKUX BBOIOB.

‘YMeHue OleHUBaTh PaBUIBHOCTh
pE3yabTaTOB MATEMAaTHIECKOTO
MOJIENINPOBAHUS U UX aI€KBaTHOCTH OOBEKTY
MOJICINPOBAHMUSL.
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CrocoOHOCTh paCCYUTHIBATH

1 KOHCTPYHPOBATh
sHeproddpdexTuBHbIC
CHCTEMBI TEIIOCHAOKEHUS
CTPOUTEIBHBIX 00BEKTOB
MIPOMBIIIJICHHOTO U
TPaKIAHCKOTO Ha3HAYCHUS

C MCIIOJIb30BaHUEM
ABTOMATH3UPOBAHHBIX CPENICTB
MIPOCKTUPOBAHUSI.

HSy‘IGHI/IG, BBI60p M UCIIOJIB30BAHHUEC
COBPEMEHHBIX METOIOB pacueTa u
TMPOEKTUPOBAHUSA CUCTEM TETUIO CHA0KCHHUSI.

N3yuenue ycTpoiicTBa, 3JIEMEHTOB U
000pyIOBaHUS TETIJIOBBIX CETEH.

OBl1aJieHr€e HaBbIKaMU YUCIIEHHOTO
MOJICIIPOBAHUSI TH/PABIUYECKOTO U
TEIUIOTEXHUYIECKOTO PEKHUMOBPAOOTEI CHCTEM
TEII0CHA0KEHHS.

[Tonmy4eHue MpaKTUUECKUX HABBIKOB
ABTOMaTU3UPOBAHHOTO IPOEKTHPOBAHUS
9HEProdPPEeKTUBHBIX CUCTEM
TETIOCHAOKEeHNSI.

[Tony4yeHne HABBIKOB KOHCTPYHUPOBAHHE
9HEePro3PpPpeKTUBHBIXCUCTEM
TETUI0CHAOKEHUSI.

CriocoOHOCTh aHATTM3UPOBATh
MIPOCKTHBIE PEHICHUS C TOYKH
3peHus YHeprodddekTuBHOCTH
1 9KOJIOTUYHOCTH.

I/I3yquI/Ie CXEMbI UCITIOJIB30BaHUA
BO300HOB/ISICMBIX HCTOUHHKOB TEILJIOBOM
OHEPIrumn JIst TEIIOCHAOKECHHUSI.

[TomyueHne HaBBIKOB IOCTPOEHUS
MHE30METPUIECKNX TPA(YUKOB U aHATH3a
THIPABINIECKUX PEKUMOB pabOTHI
TETJIOCETH.

OBnajieHre METOAaMH OLICHKH HPOSKTHBIX
PELICHHI CHCTEeM TeIIOCHAOKEHUS C TOUKH
3pEeHUs FHEPreTHIEeCKON d(PPEKTUBHOCTH.

OBgnajzeHre METOIaMH DKOJIOTHYECKON OIIEHKHU
MPOEKTa TEIIOCETH.

PesynbTarnl 00y4enns
moayas (POM)

Metoab! 00y4yeHust

Croco0HOCTh aHATH3UPOBATh
TEIUIOBBIC HATPY3KU
a0OHEHTOB TEIJIOBOU CETH C
YYETOM MX CE30HHOCTH, CXEM
MOACOEUHEHUA a0OHEHTOB U
OTHOBPEMEHHOCTHU MX PaOOTHI.

JICKIIUN

N3YUYCHHUC JIUTCPATYPHBIX HCTOYHHNKOB

J1a00opaTopHbIC PaObOTHI

3a4€T
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CrocoOHOCTh paCCYUTHIBATH
1 KOHCTPYHPOBATh
sHeproddpdexTuBHbIC
CHCTEMBI TEIIOCHAOKEHUS
CTPOUTEIIBHBIX 00BEKTOB
MPOMBIIIIICHHOTO U

JIEKIIHHA

N3YUYCHHUEC JIMTCPATYPHBIX HCTOYHHUKOB

KypCOBOM MPOEKT

3amuTra ImpocKTa

3ager
IPaXKIAHCKOTO Ha3HAYCHHS

C HCIIOIb30BaHHEM

ABTOMATH3UPOBAHHBIX CPE/ICTB
MIPOCKTUPOBAHHUSI

CriocoGHOCTh aHATU3UPOBATH JICKITIH

ITPOCKTHBIC PEIICHUA C TOYKHU
3peHus SHEProdPPEeKTHBHOCTH
1 9KOJIOTUYHOCTH

H3YYCHHUEC JINTEPATYPHBIX NCTOYHUKOB

KYpPCOBOM MPOEKT

3aluTra MmpocKTa

3a4eT

Kpurtepun oueHku 3HAHHI CTYICHTOB
OTIPEAEISIOTCS KaeIpoii, OCYIIECTBISIONIECH TPOBEICHNUE 3aHATHH, U TOBOJATCS
JI0 CBEICHUSI CTYACHTOB JJ0 Hauasla U3y4eHNS TUCIUTIIHHBL

PesynabTarnl 00y4eHns
mony.as (POM)

KonTpoabHnbie Meponpusitus

CrnocoOHOCTh aHAIU3UPOBATh
TEIUIOBBIC HATPY3KU
A0OHEHTOB TETIJIOBOH CETH C
YYETOM MX CE30HHOCTH, CXEM
MOACOCANHEHNST A00HEHTOB U
OTHOBPEMEHHOCTHU UX PabOTEHI.

nabopaTopHbIC PabOTHI

KypCOBOM MPOEKT

CrocoGHOCTh paCCYUTHIBATH

1 KOHCTPYHUPOBATh
sHeproaddexkTuBHbIC
CUCTEMBI TETIJIOCHAOKEHNUS
CTPOUTEILHBIX 00BEKTOB
MPOMBIIUICHHOTO
IPaXKJAHCKOTO Ha3HAYCHHS

C MCIOJIb30BaHUEM
aBTOMAaTU3UPOBAHHBIX CPEACTB
MIPOCKTUPOBAHUS

KypCOBOH MPOEKT

3aluTa MpoeKTa

CriocoOHOCTh aHATM3UPOBATh
MIPOEKTHBIE PELICHUSI C TOYKH
3peHus SHEProdPPEeKTHBHOCTH
1 9KOJIOTUYHOCTH

KypCOBOM NMPOEKT

3amuTa ImpocKTa
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MO}IyJ'[]) 6B Pacuer n NPOEKTUPOBAHUE CUCTEM KOHIUIITUOHUPOBA-

HHUSA BO3ayXa

Kpenursl 6 xpenuToB, 216 akaJeMHUECKUX YaCOB

Iepuonast 00yuenns | 2-i rox oOyueHust, 3-if cemecTp

Benymmii monyns | [oment A.B. Hekpacos, k.T.H., CTpOUTEIBHBIN HHCTUTYT

YpdY

Heab moxyJist (IMCUMNIMHBI)

PaccmarpuBaroTcs TEOpeTHYECKUE OCHOBBI KOHIMIMOHUPOBAHHUS BO3yXa:
OCHOBHBIE TIPOIIeCCHI 00pPaOOTKH BO3AYyXa, MX pacueT, BEIOOpa, MPOESKTHPOBAHNUS
U aHaJIM3 CHCTEM KOHJHMIMOHUPOBAHUS BO3IyXa B Pa3iIMYHBIX YCIoBUX. Ocoboe
BHUMaHHE Y/IeJISIeTCsl SKOHOMHH JIEKTPOIHEPTUH U Teruia pu o0padoTke
BO3JlyXa B 3J[aHUSX PA3IMYHOTO Ha3HAYCHUSL.

Jlekuuu 18 vacos
IpakTnueckne 54 gacoB
3aHATHS

CamocrosTeabnas | 144 gacos
pabora

Pe3ysbTarsl 00yueHust MOLYJIsA
(POM)

Conep:xanue u (MI11) BHIBI
o0pa3oBaTe/ibHOIi 1eATeJIbHOCTH,
crnocod0cTByOmMe 10cTHReHUI0 POM

W3yueHne 0CHOBHBIX
TpeOOBaHUH, MPEIBSIBIICMBIX K
CUCTEMaM KOHIUIITMOHUPOBAHUA
BO3/lyXa M XOJO/I0CHAOKEHHSI.

I/IsyquI/Ie OCHOBHBIX BUI0B CUCTEM
KOHJAUITMOHHUPOBAHUA.

PacueTHble mapamMeTpbl BO3LyXa,
HOPMAaTUBHbIE TPEOOBAHUS K ITapaMeTpam
BHYTPEHHETO BO3/yXa.

N3yueHne 0CHOBHBIX
IporeccoB 00pabOTKH BO3AyXa
B KOHJMIIMOHEPAX.

W3yueHne 0CHOBHBIX ITOHATHUI
TEPMOJMHAMUKH BJIAXKHOTO BO3/yXa.

M3ydenne 0CHOBHBIX BHIOB 00pabOTKH
BO3/yXa: HAPEB, OXJIAXKICHUE, OCYIIIKA U
YBIIaXKHCHUE.

ITporeccol 00pabOTKK BO3IyXa B
KOHAUIIMOHEPAX MpH pasIndHbIX
KJIMMAaTHYECKUX MTapaMeTpax HapyKKHOTO
BO3yXa.

W3yueHne TepMOAMHAMUUECKUX
MIPUHINTOB (DYHKIIHOHUPOBAHUS
XOJIOIMIIBHBIX MAIIINH .

W3y4enue npuHIUIIOB pabOTHI

XOJIOAWJIBHBIX MAIIHH: XOJOAMIBHBIC IIUKIIBI
KOMITPECCHOHHBIX M a0COPOIIMOHHBIX MAIIWH,
BU/IBI XJIa/I0aT€HTOB
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Pe3ysbTaTsl 00yueHust Mertonanbl 00yueHust

monyas (POM)
N3yueHne 0OCHOBHBIX JEKIHH
TpeOOBaHH, NPEIBABIAEMBIX K | JE—
CHCTEMaM KOHIUIMOHUPOBAHHS
BO3IyXa U XOIOH0CHAOKEHHUS 3a4eT
H3yueHne 0OCHOBHBIX JCKLHH
MIPOIIECCOB 00PaOOTKH BO3AyXa eI
B KOHAUIMOHEPAX

CeMHUHAPBI

MpOeKTHAs paboTa

HquCHHeTepMOﬂHHaMHQCCKHX JICKIITUN

MPUHONTOB (DYHKIIMOHUPOBAHUS CeMMHApbI

XOJOJMITBHBIX MAITHH
na00paTOPHBIC 3aHITHS

3a4eT

Kpurtepun oneHku 3HAHHIA CTYICHTOB
OTIPEAEISIIOTCS KaeIpoid, OCYIIECTBIIONIECH TPOBEICHNUE 3aHATHH, U JTOBOJATCS
JI0 CBEIICHUSI CTYACHTOB JI0 Hauasla U3yYCHNS TUCIUTIIHHBL

Pe3ysibTaTsl 00yueHust Kontpoabnbie MeponpusiTus
mony.as (POM)
N3ydeHne 0CHOBHBIX JIoMaIllHee 3a/JaHue

TpeOOBaHUH, MPEBSIBISCMBIX K
cUCTeMaM KOHTUIIHOHHPOBAHUS
BO3/yXa M XOJIOZ0CHAOKEHHUS

W3ydyenne 0CHOBHBIX JIOMaIIHee 3a7aHue
MIPOIIECCOB 00PaOOTKH BO3AyXa
B KOHAUIMOHEPAX

W3ydenne TepMOAMHAMHYECKHX | JOMaIIHee 3aaHue
MPUHONTOB (DYHKIIMOHUPOBAHUS
XOJIOIMIIBHBIX MaIINH
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Monyas 7B ABTOMATH3aIMsA M YIpaBJieHHe Heprocoeperaruu-

MU CHCTEMaMH U NMpoueccaMu

Kpenursl 6 xpenuToB, 216 akaJeMHUECKUX YaCOB

Iepuonast 00yuenns | 2-i rox oOyueHust, 3-if cemecTp

Benymmii monyns | [oment A.B. Hekpacos, k.T.H., CTpOUTEIBHBIN HHCTUTYT

YpdY

Heab moxyJist (IMCUMNIMHBI)

JucuuiuiiHa nocBsIIeHa U3YUYEHUIO IPUHIIUIIOB YIPABICHUS TEXHUYECKIMU
CHUCTEMaMH; pacCMaTpPUBAIOTCS CTPYKTYpa U BOBMOXKHOCTH aBTOMATU3aLUN
CHCTEM TETIJIOCHAOKEHNUS, OTOTUICHHS, BEHTWISIIINY ¥ KOHUIIHOHUPOBAHHS
BO3/lyXa, B TOM YHCJIE C UCIIOJIb30BAHUEM IIPOIPAMMHUPYEMBIX KOHTPOJIEPOB.

Jlexkuuu 18 gacos
IIpakTnueckne 54 gacoB
3aHATHS

CamocrosteabHnas | 144 gacos
padora

Pe3ysbTarsl 00yueHust MOAYJIs1
(POM)

Coaepxxanue v (MJIM) BUABI
o0pa3oBaTe/IbHOM JesITeJIbHOCTH,
crocodcTByONUe JocTHxKeHUI0 POM

Wsyuenue coctaBa u
B3aUMOJICHCTBHUSI OCHOBHBIX
KOMITOHEHTOB CHCTEMBI
ABTOMATHYECKOTO YIPABICHUS.

Buzp! cucremM aBTOMaTn4ecKoro
PEryIUpOBaHMs, IPUHIIUIT 00PATHOI! CBS3H.

OCHOBHBIE KOMITOHEHTBI CHCTEMBI: IaTUHKH,
PETYISATOPHI, HCIIOJTHUTENILHBIE YCTPONCTBA.

W3ydyenne OCHOBHBIX 3aKOHOB
JIUCKPETHOTO U HEMPEPBIBHOTO
PEryJIUpOBaHMUS.

W3y4yeHne 0CHOBHBIX JIOTHYECKUX (DYHKIMH
U UX pean3aliy ¢ MOMOIIBIO pENeHHO-
KOHTAKTHBIX CXEM.

W3ydeHne 0CHOBHBIX 3aKOHOB
PEryJIMpOBaHHUS: POIOPLHOHAIBHOE,
MHTErpajbHOE, U PepeHIaIbHOe H UX
KOMOMHAIHH.

W3yuenue npuHLMIIOB
aBTOMATHU3aLMK IIPOIIECCOB HA
OCHOBE KOHTPOJIIIEPOB.

N3yuenue ycTpoiicTBa NpOrpaMMHUPYEMBIX
KOHTPOJUIEPOB U UX POJIA B CUCTEMAX
ABTOMATHKH.

ITpuoOpeTeHne HaBBIKOB COCTABICHUS
[IPOrpaMM Ui KOHTPOJLIIEPOB.

Pa3paboTka anropuTMoB yrnpaBieHUs
00BEKTaMH TETIOCHAOKECHHS, BEHTUIISIIINH,
KOHJJULHOHUPOBAHUSL.
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Pe3ysbTaTsl 00yueHust Mertonanbl 00yueHust

monyas (POM)
W3yuenue cocraBa u JIEKIUU
B3aMMOJIEHCTBHS OCHOBHBIX CeMHHapH
KOMITOHEHTOB CHCTEMBI
aBTOMATHYECKOTO ynpapieaus | 3&1€T
U3yueHne OCHOBHBIX 3aKOHOB | JIEKIIMH
JIMCKPETHOTO 1 HENPEPBIBHOTO [ o5 00aronuire paGoThI
PETYIUPOBaHUs

3auer
3yueHne NpuHIMIIOB JEKIUK

aBTOMAaTU3alluu NMPOLCCCOB Ha na60paT0prIe 3AHSTUS

OCHOBE KOHTPOJIICPOB
npoeKkTHas paboTa

3a4eT

Kpurepuu oueHku 3HaHUH CTYIeHTOB
ompenensrorces Kageapoil, OCyImeCTBIAIONIeH MPOBEIeHIE 3aHATHH, U TOBOIATCS
J10 CBCACHUA CTy}leHTOB J0 HayaJia Hayqem/m JUCHUIIIINHBI.

PesynbTarsl 00yuenns KoHuTpoJsibHBbIC MeponpUATHS
mony.as (POM)
W3zyuenue cocraa u pedepar, mpe3eHTaus

BSaI/IMOI[efICTBI/IFI OCHOBHBIX
KOMITIOHCHTOB CHCTCMBI
ABTOMATHUYCCKOT'O YITPABJICHUS

WzyueHre OCHOBHBIX 3aKOHOB JIOMAIITHee 3a1aHie
JIUCKPETHOTO W HETPEPHIBHOTO

peTyIMpOBaHUSL

WzyueHne mpruHIUIIOB JIOMAIllHee 3a/1aHie

ABTOMATH3aLMK MTPOLIECCOB Ha
OCHOBE KOHTPOJIICPOB
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MeToabl OlIeHKH

e  BHyTpeHHHUI TEKyIIUN KOHTPOJIb 3HAHUM CTYAEHTa COMIACHO IIpOoLEeAypam
o 1Qnet u ISO-9000 (B KOHIIE KaXK]IOTO cCEMecTpa)

YeTHbIe npe3eHTayn

OTYeThl 0 MPOU3BOJCTBEHHON IPAKTHKE

[IpodeccronansHbie TOPTHOIHO

[TrcbMeHHBIE OTYETHI M 3cCE (BKITFOUAOIINE CITUCOK JIUTEPATyPhl)

TecTbl mocie ka0 TeMbl, IK3aMeHBI 110 IIPeIMeTaM, OLIEHKA 1 3aIlnuTa
MarucTepcKoil quccepTainum

IMoctepst

OreHUBaHUE CTYAEHTAMH JIPYT ApyTra

CamoorieHka

O0ecneueHne KauyecTBa
Buyrpennee

e  OOmas npodeccronanpHas omneHka OIEHOYHOH KOMUCCHH TIPOCKTa
e  OT3BIBBI CTYCHTOB

BHemnee
e OueHka eBpONEHCKUMH yUYEHBIMHU U3 YHUBEPCUTETOB- MAPTHEPOB
e  OdunmansHoe npusHanue MuHHCTEpCTBA 00pa30BaHusl U Hayku PO
e  Omuenka paboronareneit

Bo3Mo:kHBIE 06;1aCTH TPYIOYCTPOIiCTBA

BBIMyCKHUKM ~ MarucTepckod  MpOTpaMMbl  MMEIOT ~ BO3MOXHOCTH
TPYIAOYCTPOICTBA B CIIEIYIOUINX OTPACIIAX:

®  NPOEKTUPOBAHHE, CTPOUTEIHCTBO, IKCILTYaTaIMsl U PEKOHCTPYKIIHS
WH)KCHEPHBIX CHCTEM 3AaHUH U COOpPYKEHUH
NPOCKTUPOBAHKE U 000PYIOBaHUE CTPOUTEIIBHBIC POCKTHI
pa3paboTka MaIIiH, 000PYIOBaHHS U TEXHOIOTHI, HEOOXOIUMBIX IS
CTPOUTECIBCTBA U CTPOUTCIILHBIX MaTCPUaIoB, HSJICHI/Iﬁ u KOHCprKLH/Iﬁ
e HayYHO-HCCIIE/IOBATEIbCKUE H 00pa30BaTeIbHbIe MEPOIPUATHU

[IpodeccronanbHy0 IEATETHHOCTh BBIMYCKHHKA CMOTYT BECTH B
MIPOU3BOJICTBEHHBIX, TPOCKTHBIX W HAyYHO-HCCICHOBATEIbCKUX OPTaHM3AIUIX,
paboraronx B O00JacTH CTPOUTENBCTBA, M B HAYYHO-HCCIIEIOBATEIBCKON
JeSITebHOCTH.
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O0pa3zoBaTe/ibHBIE pecypchl
(3aKyILUICHHBbIE B PAMKAaX NPOEKTA)

VYuebHo-uccnenoBarenbcknii kKoMmiuieke «lceaenoBanne sHepreTHdeckon
HAJICKHOCTH (YCTOWYMBOCTH) CHCTEM TeriocHabkeHns», 000 «Mmup
HOBBIX TEXHOJIOTHit», T. Opel.

Komnberotepnass  mporpamma  «Pacuer  Harpy3ku  Ha  CHCTEMY

KOH/IMIIMOHUPOBAHUS BO3/TyXa [IPH HECTAIMOHAPHBIX TEIUIOMOCTY ITICHUSIX Y,
000 «ABOK», . Mockaa.

KomnbrotepHast IIporpaMma «ACIIO-TTIPUC. IIpoextupoBanue
WHKEHEPHBIX ceTeit», I. Cankr-IleTepOypr.
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10.

I1.

12.

13.

14.
15.

16.

17.

18

CnHcok peKoMeH/1yeMoii TuTepaTypbl

10. Cubukun, M. CubukuH. HeTpaauoHHbIe U BO30OHOBIISIEMbIE UCTOY-
HUKH 3HEpruu, uza-so «KuoPycy», 2012

B.U. Buccapuonos, I.B. [leproruna u ap. Conneunas suepreruka, 2011
A.b. Anxacos. Bo3oOHoBsiemas suepretuka, 2010

O.J1. Camapus. Terutodusndeckre U TEXHUKO-IKOHOMHYECKHAE OCHOBBI TE-
TUTOTEXHUYECKON O€3011acHOCTH 1 3HeprocOepeskenns B 3aanusx. 2007

A H. Imutpues, 0.A. TaOyHukoB u ap. PykoBoICTBO 1O OLIEHKE KOHO-
MHYecKoi 3(h(heKTHUBHOCTH MHBECTUIINH B YHEProcOeperaromnie Meporpu-
stusi, u3na-Bo «ABOK»

W.M. Ksauraus. [IpenensHo 10mycTrMBbIe BRIOPOCHI IPEANIPHATHS B aTMOC-
(epy. PaccenBanue u ycTaHOBJICHUE HOPMATUBOB, H31-Bo «ABOK»

[IpompiiieHHBIC BEIOPOCH! B atMocdepy. VHKeHEpHbIC pacyeThl U HHBCH-
Tapuzauus, u3a-so «KABOK», 2011

I0.A. TabynmukoB, M.M. Bpomauy. Maremaruueckoe MOICIUPOBAHHE U
ONTHUMU3AIMS TEIUIOBOH A>(P(PEKTUBHOCTH 3MaHWN. DIEKTPOHHAS KHUTA,
u3n-Bo0 «<ABOK», 2012

B.H. Kaprios. CucteMbl BOASTHOTO OTOIIJIEHHSI MHOTOATAXKHBIX 3MaHuH. Tex-
HUYECKHE PEKOMEHIAINH [0 MPOEKTUPOBaHUto, u3A-Bo «ABOK», 2012

PyKkoBO/ICTBO 10 pacueTy TEIIonoTeph MOMEIIEHNH U TEIUIOBBIX HArPy30K
HA CICTEMY OTOTUICHIS JKIJIBIX U OOIIIECTBEHHBIX 31aHuil, m31-B0 «ABOKY,
2012

HoBblil aHMI0-pyCCKUil, pyCCKO-aHINIMHCKUN CJIOBAph TEXHUUYECKHUX TEp-
MHHOB U CJIOBOCOYETAHUM MO OTOIUICHUIO, BEHTUWIAIUN, KOHAUIITUOHUPO-
BaHMIO BO3yXa, TEIUIOCHAOKEHUS U CTPOUTEILHOMN TETUIO(PHU3NKE, U3/1-BO
«ABOK», 2011

M.M. Bbpomaa. NmxeHepHOE 000pYyIOBaHHE BBICOTHBIX 3MaHUH, W3I-BO
«ABOK», 2011

TexHU4eCcKHue PEKOMEHIAIMU TI0 OpraHU3alliu BO3AyX000MeHa B KBApTH-
pax KuiblX 31aHuH, u3a-8o « ABOK», 2011

B.H. ITocoxun. AdpoarHaMuKa BeHTWISIIHIH, U31-Bo «ABOKY, 2012

B. MaraneeB. VICTOUHUKH CUCTEM TETUIOCHAOKEHUS, U3I-BO « DHEPTHUS»,
2013

A. CanuxoB. HeolleHeHHast ¥ HETIPU3HAHHAS «MaJashy SHEPreTUKa, U3/I-BO
«HoBoctu TermnocHadkenusy, 2009

B. llapanos. I1. Poros. PerynmupoBanue Harpy3ku CHCTEM TeIIOCHAOMXKe-
uust, u3a-Bo «Hosoctu Temnocuatxenus», 2007

B. 3enukos. CHpaBO‘IHI/IK HWHXXCHECpAa MO OTOINICHWIO, BEHTWIALIHWU U KOH-
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19.
20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

JMUIIMOHUPOBaHUIO. TEIUIOBON M BO3AYINHBIA OayiaHC 3MaHuM, U3n-Bo «H-
¢bpa-Umxerepus», 2011

B. Ionyukun, C. AHucuMOB u Jp. Bentunsinus, uza-so «Axagemusi», 2011
M. Tpytuesa, B. [Tononckuii. DHeprocoepexenue, u3a-so «ACBy», 2005

O. Jlanunos, A T'apeeB u ap. DHeprocOepekeHUE B TEIUIODHEPTETHKE U
TEXHOJIOTHSX, u31-Bo: MOU, 2011

3nanust xxuiible, oouecTseHHbie. Hopmbl Bo3ayxooOmena, u3a-so « ABOK»

B.I'. Kapamxku, FO.I. MockoBko. Bentunannonnoe obopymnoBanue. TexHu-
YeCKHe PEKOMEHIALMH JUIs NPOSKTHPOBIIUKOB M MOHTa)KHUKOB, H3J-BO
«ABOK», 2011

M. laddep. 3ammra ot mryma u Budpanmii B cuctemax OBK. [Ipakruue-
CKO€ PYKOBOJCTBO, U3-Bo «ABOK», 2012

A.I1. BopucorneOckas. JleaebHO-IpodhmnakTnaeckue yuapexaeans. Oomue
TpeOoBanus K nmpoektupoBanuto cucreM OBuK, uzn-so «t ABOK», 2012

J1. Pocc. ITpoextupoBanue cucreM OBK BbICOTHBIX 00IIIECTBEHHBIX MHOTO-
(YHKIMOHATBHBIX 31aHuil, n31-80 «KABOK», 2011

A M. [IporaceBuy. DHEProcOCPEKEHUE B CUCTEMAX TCILIOTa30CHAMKCHHS,
BEHTIJIAIINH, M31-Bo «HDpa-M», 2012

A . Epemkun, T.W. Koposesa u ip. DKOHOMHKA SHEProcOepesKeHus! B CH-
cTeMax OTOIUIEHHS, BEHTUIIAIMH, U31-B0 «ACBy, 2008

B.A. Kapmunckuii, B.J1. KonecHukoB U Ap. DKOIOTHYIECKUE TPOOIESMBI
sHeprocOepekeHus:, u3a-so «Mapupyt», 2004

1O. Cubuxun. Texuomnorus saeprocoepexenus, m3n-so « THOPA-M»y, 2013

Heat and Mass Transfer: A Practical Approach Y. Cengel — McGraw-Hill,
2007

Thermodynamics: An Engineering Approach Yunus A. Cengel, Michael A.
Boles—McGraw Hill Higher Education; 7th Revised edition edition 2010

Fundamentals of Engineering Thermodynamics Michael J. Moran, Howard
N. Shapiro Publisher: Wiley; 5 edition, 2003

Entropy Generation Minimization: The Method of Thermodynamic
Optimization of Finite-Size Systems and Finite-Time Processes Adrian
Bejan - CRC Press; 1 edition, 1995

Thermal Design and Optimization Adrian Bejan, George Tsatsaronis,
Michael Moran Publisher: Wiley-Interscience; 1 edition, 1995

JKu3HEHHBIN UK PHEPTUU. DHEPreTUYeCKU MEHEKMEHT U NpHUHSITHE
ontuManbHbIX perrenuit/ [Tox pen. H. I1. HlupsieBoit
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Peliy.]'[bTaT]:I NnporpaMmmbIl

3HaTb M MOHUMATH

Al

OcHOBHBIE (pM3UYECKHE 3aKOHBI 1 NX IPUMEHEHNE B 00JIaCTH MEXaHUKH,
THIIPABINKH, TETUTOCHAOKEHHUS, SJICKTPOCHAOKCHNS, CBI3aHHBIE C TIpodec-
CHOHAJIbHOM JIEeSITEIbHOCTD

A2

CoBpeMeHHbIE TPOOIEMBI HAYKN M TEXHUKH, (DOPMBI M METO/IbI HAYYHOTO
TIO3HAHMS, HAIIPABJICHNUE PA3BUTHS HAYKH M U3MECHEHHUS TUTIOB HAYy4YHON
PpaIMoOHAIBHOCTH

A3

OcHoBHBIE TPeOOBaHHA K TIPOSKTHPOBAHUIO CHCTEM TETIOCHAOKECHNS,
BCHTWIAIUN U KOHAWUITUOHUPOBAHWA IPOMBIINIJICHHBIX U I'PAXKIAHCKHUX
00BEKTOB C YYCTOM DHEPTO COCPEIKCHHUS

A4

CoBpemMeHHbIe HHOOPMAIOHHBIE TEXHOJIOTUH U CIIOCOOBI MX UCIOJIB30Ba-
HUS B TPO(GECCHOHANIBHOM NeITeIbHOCTH

AS

TpeboBaHMs HKOIOTHUECKON U MPOMBIIIICHHON 0€30MacHOCTH

A6

MeToArKH TeXHUKO-)KOHOMUYECKOTO aHAIN3a M OLIEHKH CHCTEM TeILIo-
ra30CHa0KEeHUsI, BEHTUILSILIMU M KOHIUIIMOHUPOBAHHUS C YUETOM JHEPTO
cOepexeHus

A7

OCHOBHBIE METO/IbI OLICHKU TEXHUYECKOTO COCTOSHHS CUCTEM TEeILIOra-
30CHA0KEHUsI, BEHTHIISIIIMK M KOHJIUIIMOHUPOBAHHS TIPOMBIIIICHHBIX U
IPaXAAHCKUX OOBEKTOB

A8

DopMyarpoBaTh HU3NIECKYI0 U MAaTEMAaTHYECKYIO TOCTAHOBKY 3aa41 HC-
CJIeTIOBaHMsI, BLIOPATh U PeaIn30BaTh METOJIbI IPOBEICHUS UCCIIETOBAHUM,
AHAIIM3UPOBATh U 0000IIATh PE3yIBTaThl UCCIICIOBAHUMN, TOBOIAUTH UX IO
MPaKTUUECKON peanu3aluu

HpaKaneCRne HAaBbIKH

B1 | Ymers oka3bIBaTh TEXHUYECKYIO U YIPABICHYECKYIO MOAICPXKKY MPH TIJIa-
HUPOBAaHUHN 3HEProcOEPETAIONINX TPOEKTOB U COOPYKEHUH

B2 | Ymenue permars HHKCHEPHBIC 33a4l HA OCHOBE ITPUMEHEHHS TeOpeTHYe-
CKHUX KOHLETIHUH U MPAKTHUECKUX 3HAHUH B IPOMBIIUICHHBIX YCIOBHUIX

B3 | Ymenue npoBoauTh 1a00OpaTOpHBIC M TIOJIEBBIC MCCIIEIOBAHMS, OCYIIECT-
BIIATH cOOp, aHAIN3 ¥ HHTEPIIPETANNIO TaHHBIX

B4 | OcymecTBasTh BEIOOP M MCIIOIH30BATH COOTBETCTBYIOIINE METOIBI 1
TEXHOJIOTHH JIUTSI SKOHOMHH TETIIa ¥ JNIEKTPOIHEPTHH, PEKyIepany TeTa,
HCTIONB30BaHNsI BO3OOHOBIISIEMbBIX HCTOUHUKOB SHEPTHU

BS | Ucnone30BaTk COOTBETCTBYONINE HH()OPMAIMOHHBIE TEXHOIOTHUH TIPH
po¢heCCHOHAITFHON M YIPABICHYECKOH ACITETbHOCTH

B6 | YMeTh BBIOMHITE MaTEMaTHYECKOE MOZICINPOBAHIE TEPMOMHAMUIECKIX

TIPOLECCOB TEILUIO-U MaccooOMeHa
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Graduate skills

C1 | Pa3BuBarh KpUTHYECKOE MBINUICHHE U CTIOCOOHOCTh KPUTHYECKH OIEHH-
BaTb pE3YJIbTAaThbl UCCICAOBAHUA

C2 | BoIisBIATh U KCIIOJIB30BATh PA3IMYHbIC HCTOYHUKH HH(OPMALIUK TIPH [TPO-
BCJACHNHU HAYYHBIX HCCHe}IOBaHHﬁ

C3 | O6marsces u 3(h(heKTHUBHO BECTH MEPETOBOPHI C PA3ITNIHBIMU 3aHHTEPECO-
BaHHBIMHU CTOPOHAMHU IO OTACJIBHOCTU U B I'PYyNIIC YCTHO, IMCbMEHHO WUJIU
C MTOMOMUIBIO AIIEKTPOHHBIX CIIOCOOOB OOIIEHNUS

C4 | [Ipunumars 000CHOBaHHBIE IPO(ECCHOHANBHBIE PEIICHUSI, OCHOBAaHHBIC
Ha HAYYHBIX 3HAHUAX U COOTBECTCTBYIOIUX KPUTEPUAX

C5 | DdpdexTuBHO padboTaTh KaK HHAWBHUIYAIBHO, TAK U B TPYIIIAX C IETBIO
peUICHUS TOCTAaBJICHHBIX 3aj1a4.

C6 | P3aBuBath HaBBIKH 3(h(HEKTUBHOTO YIPABICHUS BpEMEHEM

C7 | OuenuBars CoOIMagbHBIC MTOCIEACTBUS UCCICIOBAHUI U IPAKTHIECKON
paboThl B 001aCTH CBOCH JESITETHHOCTH

C8 | CnocoOHOCTE K peiekcHu 1 OLIEHKE Pe3yIIbTaToB COOCTBEHHOTO 00yUe-

HUSI, TIPO(HECCHOHANBHOMN OIIEHKE KOJIJIET
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I[m]aRanecxue MaTepuaJibl IPOrpaMMbl

Cepust yueGHHKOB OblJ1a pa3paboTaHa M Harle4aTaHa ClIeHUaIbLHO AJIsI HOBOH

[IPOrpaMMBbl [IPU B3aUMOAEUCTBUN POCCUICKUX U €BPOINENUCKUX MpenojaBaresieil u
BKJTIOYAeT 9 y4eOHHUKOB U TIIOCCAPHIl TPOEKTA.

Ha3Banne yyeOHuKA Penakrop
KHUTH
1. Poccuiickuii XMMUKO-TEXHOJIOIMYECKUH yHuBepcuTeT umenu /1. U.
Menpeneesa
3eJieHble TEXHOJIOTHH U1l YCTOMYNBOTO Pa3BUTHS | H. Tapacosa
2. TamOoBCKuit TOCYIapPCTBEHHBIN TEXHUIECKUH YHUBEPCUTET
[ToBblieHHE 3HEPTrOAPPEKTUBHOCTH IPUPOJIO- H. TTonos
IIPOMBIIUIEHHBIX CHCTEM
3. Yuusepcurer I. ['enyn
OCHOBBI TEPMOJMHAMUKY U SKCEPIeTUUECKUH aHaIn3 | JI. Tanbsipuko
4. VYpanbckuii penepanbubiii yausepcutet uM. b.H. Enbrinna
JKu3HEHHBIH UK SHEPTrUH. DHEpreTHUECKUit H. MupsieBa
MEHE/DKMEHT U NPUHATHE ONTUMAIbHBIX PELICHUI
5. TaMO0BCKHIT TOCYNAapCTBCHHBINM TEXHUYESCKHI YHUBEPCUTET
DHEPreTUIeCcKuil 1 IKOJOTHUECKUH ayTuT H. INomos
6. Poccuiickas akageMust apXUTEKTypbl U CTPOUTENbHBIX HayK
WnxeHepHbIN 1 SKOHOMHUYECKHIA aHanmu3 sHeprocoepra- | C. denocos
FOIIUX MEPONPUATHI
7. CraBpOnoJIbCKUI rOCYIapCTBEHHBIN arpapHblil yHUBEPCUTET
Dxosoruyeckast 6€30MacHOCTb U SHEProyCTONINBOE H. Kopuuinos
pa3BUTHE
8. Boponexckuii rocyrapcTBEHHBIN apXUTEKTYPHO-CTPOUTEIHHBINA YHUBEPCH-
TeT
ITpakTruyeckoe MpUMEHEHUE SHEProcOeperatomx B. Cemenos
TEXHOJIOTHI
9. Bragumupcknii rocynapctsennstit yausepeuteT uM. A.l. u H.I. Cromero-
BBIX
MopnenupoBaHue IpUPOIHBIX U MpoMbIIIIeHHBIX cucteM | FO. ITanoB
20. Yuusepcuret I. ['enyn u TamMOOBCKHIA TOCYIapCTBEHHBIN TEXHUYECKUIT
YHUBEPCUTET
I'moccapuii npoekra GREENMA A. Mycano
JI. Mozeposa
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QUi LG QUACING Agency
\G AC QU for the Quality Certification and EUR-ACE
QlIJNG Accreditation of Engineering Programmes

A% NG ENQA Affiliate

Prot. n. 54/16 del 27/07/2016 Universita degli Studi di Genova
Area Ricerca, Trasferimento tecnologico e
Internazionalizzazione
Servizio Relazioni Internazionali
Via Balbi, 5
16126 Genova

Ref.: Assignment of tasks for accreditation of the Programme handbook,
GREENMA Tempus Project

The present letter to confirm that on July 2016 we completed the overall
revision of the programme handbooks of the following six Master programmes in
“Innovative Technologies for Energy Saving and Environmental protection (GREEN
MASTER)”:

— ‘Innovative Technologies for Energy Saving and Environmental Protection’, D.
Mendeleyev University of Chemical Technology of Russia, Moscow, Russia;

— ‘Innovative Technologies for Energy Saving and Environmental Control’,
Stavropol State Agrarian University, Stavropol, Russia;

— ‘Innovative Technologies for Energy Saving and Environmental Control’,
Tambov State Technical University, Tambov, Russia;

— ‘Innovative Technologies for Energy Saving and Environmental Control’,
Vladimir State University n. a. Alexander and Nikolay Stoletovs, Vladimir,
Russia;

— ‘Design, construction and maintenance of power effective and eco-friendly
buildings’, Voronezh State University of Architecture and civil Engineering,
Voronezh, Russia;

— ‘Design and operating of heating system, gas supply, ventilation and air
conditioning’, Ural Federal University n.a. the First President of Russia B. N.
Eltsin, Yekaterinburg, Russia;

with specific reference to the ‘Identification of the educational needs of the labour

market and other stakeholders’, ‘Definition of the educational objectives’, “Definition

of the learning outcomes’, ‘Definition of the educational process’.

Agenzia QUACING WWWw.quacing.it
Via XX Settembre 5 segreteria@quacing.it
00187 ROMA
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The attached certificates attest the conformity of the design process to the
student-centred approach and the coherence of the educational objectives with the
educational needs of the labour market of reference, of the learning outcomes with
the educational objectives and of the educational process with the learning outcomes
of each Master programme.

Best regards.

Vito Cardone

President
_
e
2
Agenzia QUACING Www.quacing.it
Via XX Settembre 5 segreteria@quacing.it

00187 ROMA
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QUALITAAG | QUACING Agency
16 ag %Y for the Quality Certification and EUR-ACE
Qllfm Accreditation of Engineering Programmes

A ine ENOQA Affiliate

Certificate

of conformity of the design process to the student-centred approach and of
coherence among educational objectives, learning outcomes and educational
process of the Master programme

Design and operating of heating system, gas supply, ventilation and
air conditioning

of the

Ural Federal University n.a. the First President of Russia B. N. Eltsin,
Yekaterinburg, Russia

developed in the framework of the Tempus Project 530620-TEMPUS-1-2012-
1-IT-TEMPUS-JPCR "LLL Training and Master in Innovative Technologies
for Energy Saving and Environmental Control for Russian Universities,
involving Stakeholders - GREENMA”

The programme handbook lists the educational objectives of the programme,
expressed in terms of competences to be developed and obtained by students at the end
of the educational process, established in agreement with stakeholders of the labour
market of reference.

The programme handbook prosecutes with the list of the programme learning
outcomes to be achieved by students at the end of the educational process in order to
develop and obtain the established educational objectives. The learning outcomes are
grouped under the headings ‘knowledge and understanding’, ‘practical (or
disciplinary) skills” and ‘graduate (or transferable) skills’.

Then the programme structure is presented, with the description of the learning
outcomes associated to each module of the programme.

The steps of the design of the programme evidenced by the programme handbook
are consistent with the student-centred approach, which requires first the identification
of the educational needs of the stakeholders, then the definition of the programme aims
(educational objectives), followed by the definition of the programme learning

Agenzia QUACING WWww.quacing.it
Via XX Settembre 5 segreteria@quacing. it

00187 ROMA
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outcomes and of the programme structure, with the definition of the module learning
outcomes.

The results of the analysis of the educational objectives established in agreement
with stakeholders of the labour market of reference, of the programme learning
outcomes and of the module learning outcomes show that the programme learning
outcomes are substantially coherent with the educational objectives and the module
learning outcomes are substantially coherent with the programme learning outcomes.

Therefore, with the present certificate QUACING Agency attests:

— the conformity of the design process of the Master programme ‘Design and
operating of heating system, gas supply, ventilation and air conditioning’ of the
Ural Federal University n.a. the First President of Russia B. N. Eltsin,
Yekaterinburg, Russia, with the student-centred approach, and

— the coherence among educational needs of the labour market of reference,
educational objectives, learning outcomes and educational process of the Master
programme.

Roma, 27/7/2016 Vito Cardone
President
"___/’4‘7_;_,—‘_,\_55-_\\%
2
Agenzia QUACING WWww.quacing. it
Via XX Settembre 5 segreteria@quacing. it
00187 ROMA
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P

,erenMA

w Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Tarasova

Green Technologies for
Sustainable Development

3eneHble TeXHonorum
AnsA YCTOVI'-IVI BOro pa3Butus

Mog pepakumnen H. Tapacoson

YuebHoe nocobue ans MarMctepckoi nporpaMmbl
"MHHOBALIMOHHbIE TEXHONIOINU B COEPE
OQHEPIOCBEPEXEHUA N 3KONOrMYECKOIro KOHTPONA”.

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

MpoekT
TEMMYC
“Oby4yeHve
B TEYEHWE BCEW XKN3HU U
maructpartypa B obnactu
VHHOBALIMOHHbIX TEXHOMOTUI
B cthepe aHeprocbepexeHus un
9KONOrMYECKOro KOHTPOns B
POCCUICKMX YHMBE
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2
‘ Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

P

Edited by N. Popov

Energy Efficiency Improvement in
Natural and Industrial Systems

MoBbiweHne 3HeproaccgpeKkTnBHOCTU
NpPUpPOAO-NPOMbILUNIEHHbIX CUCTEM

Mog pepakuven H. MNMonosa

YuebHoe nocobue ans marmctepckoi nporpaMmbl
"MHHOBALIMOHHbIE TEXHONOTUU B COEPE
OQHEPIOCBEPEXEHUA N SKONMOrMYECKOIro KOHTPONA”.

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

MNpoekT
TEMMYC
“Oby4yeHre
B TEYEHWE BCEW XKN3HU U
marucTpartypa B obnactu
VHHOBALIMOHHbIX TEXHOMOTMN
B cchepe aHeprocobepexeHus n
9KOMOrMYeCcKoro KOHTPOns B
POCCUICKNX YHUBEPC
- y4acTuem p:
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GreenMA
5‘ Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by L.A. Tagliafico

Basis of Thermodynamics and
Exergy Analysis

OcHoBbI TepMmoaunHaMUKu
n 3KcepreTquCKm7| aHanus3

Mop pepakuven J1.A. Tanbaduko

YuebHoe nocobue Ans MarucTepckor Nporpammbl
"MHHOBALIMOHHBIE TEXHONOIMAU B COEPE
QHEPIOCBEPEXEHUA U 3KONTOrMYECKOIO KOHTPOMNA”

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

[MpoekT
TEMMNYC
“ObyyeHve
B TEYEHWE BCEN KU3HU 1
marmctparypa B obnactu
VHHOBALMOHHbBIX TEXHOMOrUiA
B chepe aHeprocbepexeHns n
3KOJIOrMYECKOro KOHTPONS B
POCCUICKUX YHMBED!
- yyactuem pabc
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VZ
QreenMA

w Textbook for the Master Programme
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Shiryaeva

Lifecycle of Energy,
Energy Management and
Optimum Decision Making

YXU3HEHHbIN LUKN 3HEeprum.
OHepreTu4eCKMn MeHemKMEeHT
M NPUHATUE ONTUMANbHbIX peLleHUn

Mog pepakuven H. LWnpsesoit

YyeBHoe nocobue Ansi MarucTepPCKoi NporpamMmbl
"MHHOBALIMOHHbIE TEXHOJIOTMU B COEPE
OHEPTOCBEPEXEHWA U 9KONOrMYECKOIO KOHTPOII

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

MNpoekT
TEMIMYC
“Oby4yeHre
B TEYEHME BCEMN XKN3HU 1
marucTparypa B obnactu
VHHOBALIMOHHbIX TEXHOSOTWI
B cthepe aHeprocbepexeHus n
9KOIOrMYECKOro KOHTPOrS B
POCCUIICKMX YHMBEPCUTETaX
al
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V2
GreenMA
w Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Popov

Energy and
Environmental Audit

OHepreTuyecKkumn
M IKOJIOrMYecKumn ayguT

Moga pepakuven H. MNMonosa

YuebHoe nocobue Ansi MarMCTepCKoii NPorpammb
"MHHOBALIMOHHBIE TEXHONOIMU B COEPE
QHEPITOCBEPEXEHUSA U 3KONMOIr'NYECKOro KOHTPONSA”

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

MpoekT
TEMMYC
“ObyyeHre
B TeYEeHWe BCEN XKN3HU U
marucTparypa B obnactu
VHHOBALIMOHHbIX TEXHOMOTNI
B cdhepe aHeprocbepexxeHns 1
9KOJOrMYECKOro KOHTPOsA B
POCCUICKUX YHUBEPCUTE

~ yyactuem
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P

GreenMA
‘ Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edit by S. Fedosov

Engineering and Economic Analysis of
Energy Saving Activities

NHXXeHepHbIN 1 3KOHOMUYECKUN aHanus3
3HeprocbeperarLWmMxX MEepPONpPUATUNA

Mop pepakumnen C. depgocosa

YuebHoe nocobue AN MarucTepckomn nporpaMmbl
"MHHOBALIMOHHbIE TEXHONOIUn B COEPE
QHEPIOCBEPEXEHUA U 3KONNOTMYECKOIro KOHTPONA”

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

[MpoekT
TEMMNYC
“ObyyeHve
B TEYEHWE BCEN KU3HU U
marucTparypa B obrnactu
VIHHOBALMOHHbIX TEXHOIOTUIA
B chepe aHeprocbepexeHus n
9KOINOTMYECKOro KOHTPONS B
POCCUIACKUX YHUBEPCI
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7 =

ereen MA

‘ Textbook for the Master Programme
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Kornilov

Environmental Safety and
Energy Sustainable Development

Jxonornyeckana 6e3onacHoCTb
M 3HEeproycTtonymBoe pasButme

Mop pepakumen H. KopHunosa

YuebHoe nocobue A1 MarucTepcKom nporpaMmbl
"MHHOBALMOHHbIE TEXHONOIMn B COEPE
QHEPIOCBEPEXEHUA U 3KONNOrMYECKOIro KOHTPONA”

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

MpoekT
TEMMNYC
“Oby4yeHve
B TEYEHWE BCEN KU3HU U
marucTparypa B obrnactu
MHHOBALIMOHHbIX TeXHOHO,FVII'/'I
B chepe aHeprocobepexeHuns u
3KOJIOrMYECKOro KOHTPOIS B

169



Y o

\Gr'eenMI-\

‘ Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by V. Semenov

Practical Application of
Energy Saving Technologies

MpakTu4yeckoe npuMeHeHne
3HeprocbeperarLWmMx TEXHONOrMn

Mop penakuneit B. CemeHoBa

YuyebHoe nocobuie Ansi MarucTepckoi nporpaMmibl
"MHHOBALIMOHHbLIE TEXHONOIUN B COEPE
QHEPITOCBEPEXEHUA N 9KONOIrMYECKOIo KOHTPOMNSA”

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

MpoekT
TEMMYC
“Oby4yeHve
B TEYEHWE BCEW KN3HU 1
mMaructpartypa B obnactu
VNHHOBALIMOHHbIX TEXHOMOMMN
B chepe aHeprocbepexxeHus n
3KOINOrMYEeCKOro KOHTPOss B
POCCUINCKMX YHUBEPC
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GreenMA
w Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by Y. Panov

Modelling Technological and
Natural Systems

MopgenupoBaHue NpUpPoOAHbLIX
M NPOMBbILWNEHHbIX CUCTEM

Mo pepakuwei HO. MaHoea

YuebHoe nocobve Ans MarucTepckoin Nporpammbl
"WHHOBALIMOHHbIE TEXHOITOITMU B COEPE
OQHEPITOCBEPEXEHUA U 3KONOIr'MYECKOIO KOHTPOMNA”

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

[MpoekT
TEMMNYC
“Oby4yeHve
B TEYEHWE BCEW XN3HU 1
mMarucTpartypa B obnactui
VNHHOBALIMOHHbIX TEXHOMOTWN
B chepe aHeprocbepexeHus u
9KOMNOTNYECKOrO KOHTPOSS B
POCCUMCKNX YHVBEPCUTETAX C
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P

GreenMA
‘# Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by A. Musaio, L. Mozerova

Glossary for GREENMA Project

Mmoccapun npoekta GREENMA

Mop pepakuvenn A. Mycaiio, J1. Moseposon

YuebHoe nocobue Ansi MarucTepckon Nporpammbl
"MHHOBALUMOHHBIE TEXHONOIMU B COEPE
OQHEPIOCBEPEXEHUA N SKONOMT’MYECKOIo KOHTPONA”

Project
TEMPUS
“LLL Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

MpoekT
TEMMYC
“ObyyeHre
B TEYEHWE BCEN KN3HU 1
marmctparypa B obrnactu
VNHHOBALMOHHbBIX TEXHOMOMUI
B chepe HeprochbepexeHns n
3KOJI0TMYECKOro KOHTPONs B
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Tempus 2

PARTNERSHIP AND COOPERATION AGREEMENT

“NETWORK INTRA RUSSIAN-EUROPEAN UNION SMART COMMUNITIES ON

SHARED SUSTAINABLE DEVELOPMENT.
GREENMA NETWORK”

AMONG THE CONSORTIUM MEMBERS OF TEMPUS “GREENMA” PROJECT

S o R B

10.

11.

12.
13.
14.
15.
16.
17.

UNIVERSITY OF GENOA (UNIGE), Italy;
TAMBOV STATE TECHNICAL UNIVERSITY (TSTU), Russian Federation;
URAL FEDERAL UNIVERSITY n.a. BORIS ELTSIN (URFU), Russian Federation;
VLADIMIR STATE UNIVERSITY n.a. STOLETOVS (VLSU), Russian Federation;
STAVROPOL STATE AGRARIAN UNIVERSITY (SSAU), Russian Federation;
VORONEZH STATE UNIVERSITY OF ARCHITECTURE AND CIVIL
ENGINEERING (VSUACE), Russian Federation;

TYUMEN STATE UNIVERSITY OF ARCHITECTURE AND CIVIL
ENGINEERING (TSUACE), Russian Federation;

IVANOVO STATE UNIVERSITY OF CHEMISTRY AND TECHNOLOGY
(ISUCT), Russian Federation;

NORTH OSSETIAN STATE UNIVERSITY n.a. K.L. KHETAGUROV (NOSUK),
Russian Federation;

D. MENDELEYEV UNIVERSITY OF CHEMICAL TECHNOLOGY OF RUSSIA
(MUCTR), Russian Federation;

PERM NATIONAL RESEARCH POLYTECHNIC UNIVERSITY (PNRPU),
Russian Federation;

IVANOVO STATE POLYTECHNIC UNIVERSITY (IVSPU), Russian Federation;
CITY UNIVERSITY OF LONDON (CULUK), United Kingdom;

SILESIAN UNIVERSITY OF TECHNOLOGY (SUTPL), Poland;

UNIVERSIDAD DE ALICANTE (UDAES), Spain;

INSTITUTE OF ENERGY SAVING (INES), Russian Federation;

FEDERAL SERVICE ON CUSTOMERS' RIGHTS PROTECTION & HUMAN
WELL-BEING (ROSPONVL), Russian Federation;
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18. UNION OF CONSTRUCTORS OF SVERDLOVSK REGION (UCOSR), Russian
Federation;

19. TAMBOV REGIONAL ADMINISTRATION (TRA), Russian Federation;

20. TICASS CONSORTIUM (TICASS), Italy;

21. ENERGOMERA JSC (ENERG), Russian Federation.

In the framework of Tempus “GREENMA” Project on “Innovative Technologies for
Environmental Monitoring and Energy Saving. Green Master” (530620-TEMPUS-1-
2012-1-IT-TEMPUS-JPCR), coordinated by the University of Genoa, hereinafter
referred to as the project, the consortium members institutions of the said project,
hereinafter referred to as the partners, being represented by their respective Rectors or
First Vice Rectors or Deputy Rectors for International Relations, considering that:
a) the partners are committed to carry out and foster actions aimed at the so-called
“Smart City”, in which solutions able to reduce pollution and save energy are
pursued;

b

=

the partners desire to provide the academic community (students, teaching staff,
researchers), in the EU Member States and in the Russian Federation, with a broad
range of curricula and unique learning, teaching and research experience in topics
related to the technologies for Environmental Monitoring and Energy Saving;

€,

fa

the partners wish to get a permanent feedback from relevant and outstanding
stakeholders on their own socio-economic environments;
d) the partners pursue to establish an EU - Russia network on shared sustainable
development, having three main outcomes:

i. to discuss the creation of cluster companies and other networking tools;

ii. to realize an integrated system for research, training and innovation;
iii. to increase the competitiveness of the involved regions and to foster their

development;
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e) the partners intend to foster the positive experience of the project, and have a
mutual interest in creating and developing international cooperation agreements;
f) the partners are interested in: developing delivery of double degrees; internships
for students and graduates; master classes; mobility of students, teachers,
managers and researchers, in addition to meetings and possible convergence

processes towards joint integrated educational models;

o

g) the partners take commitment to promote original, sustainable and low-costs
projects, also proposed by third parties,

hereby agree as follows.

The partner n. 22, “NORTH-CAUCASUS FEDERAL UNIVERSITY” (NCFU),
Stavropol, Russian Federation, integrates the list of the participating institutions, in its
position of Russian University involved in Tempus project “GREENCO - Green

Computing and Communication” (530270-TEMPUS-1-2012-1-UK-TEMPUS-JPCR),

having aims and objectives similar to the GREENMA ones.

Article 1. Aims and objectives
The Parties commit to spread the common values defined by the GREENMA project
with specific reference to Environmental Monitoring and Energy Savings. The non-
university members of the GREENMA project consortium express their commitment
to foster work experience actions targeted to the GREENMA graduates.
By the present agreement, the Parties undertake to:

a) organise joint study programmes, destined for the development of study
courses at the various levels, including for purposes of awarding a double
degree;

b) promote scholarship for research / training development in the partner
universities and institutions, also for brief periods;

c) increase the exchange of professors, researchers, students and technical -

administrative personnel;
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d) enhance co-operation in the field of scientific research, through collaboration in
activities of particular scientific interest, as well through the possibility of
exchange of experiences in the use of particularly complex technical and
scientific equipment.

The Parties take commitment to pursue Smart Cities & Communities (SCC) vision of
sustainable urban and territorial development. Based on this vision, European Union
and Russian Federation institutions should be places of advanced social progress and
environmental regeneration, as well as places of attraction and engines of economic
growth based on a holistic integrated approach in which all aspects of sustainability
are taken into account.

The parties take commitment to cooperate across the areas of energy, transport,
environment, and information & communication, in order to accelerate the
deployment of innovative technologies, organisational and economic solutions to
significantly increase resource and energy efficiency, improve the quality of life and
drastically reduce greenhouse gas emissions in urban areas. Multi-sectorial,
international collaboration, specialized knowledge and relevant expertise from many

different organizations is in fact vital to make Smart Cities a reality.

Article 2. Implementation agreements

The present agreement defines the general rules for its execution and for the
governance of the relations within the said partnership. In order to achieve the
objectives indicated in Article 1, specific implementation agreements shall be prepared
for defining and ruling working programmes or other actions, on a reciprocal basis,
both at bilateral and multilateral level. Such agreements shall be submitted for the
approval of the respective competent bodies of the Parties involved in such actions
and will be aimed at developing the following actions:

1. integrated didactic and scientific activities, including the development of

Teachers’ mobility for brief and intensive periods of visit;

176



2. integrated Study Programmes for students, graduate and PhD students to enrol
for study periods, training and specialization courses in partner Universities’
excellence structures;

3. starting up of new joint study courses degree and PhD degree with double
value or Master and specialization courses;

4. increase of joint research activities, also among affiliated work groups of the
partners;

5. reciprocal expertise mobility flows aimed at delivering master classes lectures
on subjects suggested by the hosting University;

6. delivering of training modules to be attended by employees of the stakeholders;

7. development of database reporting data and info relevant on environmental
protection and energy savings.

The said implementation agreements shall:

- quote that the specific working programme or action is implemented in the

framework of the present agreement;

- be sentin copy to the coordinator of the above-mentioned Tempus project.

Article 3: Contact persons

A support office is designated to oversee and facilitate the implementation of any
further agreement stipulated pursuant to the present agreement. Such office is the
International Relations Service (SRI) of the University of Genoa, mail:
<intstrat@unige.it>.

For the definition of coordination and supervision of the present agreement and/or
setting-up of more specific programmes and actions, the partners shall refer to a
Steering Committee. This Committee shall be composed by the contact persons of the
above-mentioned Tempus project partners, by the head of the above-mentioned

support office (SRI) and by the Vice Rector for International Relations of the University

of Genoa, who shall act as coordinator of the Steering Committee.
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Article 4. Exchange of personnel
In order to achieve the contents of Article 1 and the development of the specific
implementation agreements, exchanges of partners’ personnel may be planned, in
accordance with the terms of the following paragraphs.
University personnel maintain, to all intents and purposes, the status of employees of
their home university.
In general terms, travel costs, mobility expenses, board and lodging have to be paid
by the home university or by specific funds available for this purpose.
In accordance with the principle of reciprocity and with the regulations in force in the
Institutions involved, the host university can pay further remuneration to the
university personnel for additional lessons, seminars and conferences.
The Parties involved shall assist in arranging for permissions for approved staff to
enter and leave the Countries concerned, whenever necessary for the implementation

of this agreement.

Article 5. Exchange of students

During the exchange period, the students, under conditions of reciprocity, are exempt
from tuition fees and contributions in the host university, except for teaching and
training courses having particular provisions.

Travel costs as well as board and lodging expenses have to be paid by students
attending integrated study programmes. The home university may contribute to these
expenses, provided specific funds are available for this purpose. The host university
shall assist students in finding accommodation, as well as allow them access to

canteens and other services provided by the university to its own students.

Article 6. Duration, termination, renewal

This agreement shall come into effect upon the signature of all the Parties.
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The date of the last signature thereof taking precedence. This agreement shall remain
in effect for five years. No tacit renewal will be allowed at the expiry of this Agreement.
Each Party may terminate this agreement by serving six months’ written notice and
supplying adequate motivation for termination. Any activity in progress at the
moment of termination or expiry of this agreement shall be completed in accordance
with the conditions established in the activity's specific implementation agreement.
The termination of this agreement, for any reason, should not influence the status of
delegated student to each University or hinder them from continuing their studies for
the desired qualification.

Each University shall implement this agreement according to the executive procedure
determined by the concerned academic boards.

Amendments to this agreement can only be made after consultation and written
mutual consent by all the Parties.

In the event of renewal of this agreement, the Parties may confirm, amplify or modify
the objectives of this agreement and the methods of implementation, subject to the

approval of the respective competent bodies.

Article 7. Intellectual property rights

Ownership of the technical and scientific results produced by this agreement shall,
unless established differently by a specific implementation agreement, be assigned to
both Parties. In accordance with their respective legislations, the Parties shall take all
reasonable steps to protect and promote the value of such results. In the event of results
produced through separate research initiatives, the intellectual property rights of these
results shall belong to the Party where the results are obtained, unless otherwise
previously agreed.

In order to promote the marketability of the results obtained, the implementation

agreements shall also establish ex ante the procedure to be adopted in the face of
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possible claims to property rights made by personnel belonging to one of the Parties
or by those in contact with such personnel.

All the partners listed in the preamble have equal right to use the GREENMA
trademark as registered and recognized by the competent Russian Federation’s

authorities.

Article 8: Confidentiality of Information
The Parties shall take all reasonable steps not to divulge to third parties any
confidential data or information acquired in relation to or in the carrying out of the

activities foreseen by this agreement.

Article 9: Costs, assistance and support

With the aim of carrying out the activities foreseen by this agreement, the Parties shall
raise the necessary economic resources within the limits of and in accordance with
legislation in force in their countries. Each Party shall provide, in accordance with their
respective laws and regulations, all necessary assistance and support to visiting
students, teaching staff, researchers, and technical and administrative personnel as
established in the specific implementation agreements mentioned at article 2.

The costs related to the initial stipulation of the network will be on charge of the

GREENMA project budget.

Article 10: Safety
As regards safety in the workplace for visiting members of staff of the partner
University, where the host University belongs to an EU Member State, the host
University shall conform to applicable European Union legislation; where the host
University belongs to a non-EU Member State, the host University shall conform to

applicable national legislation.
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Article 11: Insurance
In accordance with the applicable provisions in force of their respective countries, both
Parties shall verify the insurance cover, including healthcare, of participating
personnel.
Where the implementation agreements set forth in Article 2 foresee scientific and
laboratory activities, such implementation agreements shall specify the details of

insurance cover.

Article 12: Handling of Personal Data
The Parties shall handle and store data held on computer and on hard copies relating
to the carrying out of the activities foreseen both by this agreement and the
implementation agreements set forth in Article 2 in accordance with their applicable

national legislations.

Article 13: Incompatibility
The Parties declare that none of the personnel participating in the activities foreseen
by this agreement find themselves in a situation that might give rise to incompatibility
or conflicts of interest pursuant to applicable national legislations and that the related

provisions of such legislations shall be respected at all times.

Article 14: Disputes and Final Provisions
The Parties consider this agreement as a declaration of intent that does not have the
legal force of a formal legal contract. The Parties agree therefore, wherever possible, to
seek an amicable resolution of any dispute.
The specific cooperation initiatives described shall be started only if sufficient
economic resources are available; no Party shall be obliged to participate in or develop

an activity for which external or internal resources are not already available.

181



The resolution of any disputes arising during the carrying out of any executive project
as referred to in Article 2 shall conform to the provisions established in the project's
specific implementation agreement. In all cases, the present agreement shall apply
solely to the extent it does not contradict applicable national legislation.

The present agreement is issued in English language and signed in original by each
party. The Parties receive one copy each. If either party wants to issue a version of this
Agreement in a language other than English, and in case of inconsistency of

interpretation, the English text shall prevail over the language texts.
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