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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:

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.;

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.

The project 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 ecasy
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 Tambo
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;

“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:

to plan the creation of cluster companies and spin-offs opportunities for
graduates;

to realize an integrated local system for research, training and
novation;

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. Liliya Mozerova
Mr. Angelo Musaio

Prof. Nikolay Popov

Master programme designers are sincerely grateful to the European Commission
for the financial support of TEMPUS project.
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Study-programme designed according to the EU dimension
(Learning outcomes approach)
Innovations:
e student-centred design
o fit for purpose
e learning outcomes - what graduates will know, understand and will be able to do after the
successful completing of the study programme
e organization related to the expected results

in cooperation with

D. Mendeleyev University of Chemical Technology of Russia
Ivanovo State University of Architecture and Civil Engineering
Ivanovo State University of Chemistry and Technology

North Ossetian State University in Vladikavkaz

Perm National Research Polytechnic University

Stavropol State Agrarian University

Tambov State Technical University

Tyumen State University of Architecture and Civil Engineering
Ural Federal University n.a. Boris Yeltsin, Yekaterinburg
Vladimir State University n.a. Stoletovs

Voronezh State University of Architecture and Civil Engineering
City University of London, United Kingdom

Silesian University of Technology in Katowice, Poland
Universidad de Alicante, Spain

University of Genova, Italy

TAMBOV STATE TECHNICAL UNIVERSITY
2015

10



General Entry

University

Tambov State Technical University, TSTU, Russia

Programme level

Master level

Status

Joint International Programme

Name of the course

Innovative Technologies for Energy Saving and Environmental
Control
280700.04 (Russian education classification code)

Field and
classification code

Technosphere safety
280700 (Russian education classification code)

Qualification Master of Engineering and Technology
Web-site http://greenma.tstu.ru/
http://www.tstu.ru/r.php?r=structure.kafedra&sort=&id=3
Faculty Technological Institute, Institute of Power Engineering
Address TSTU, 112a Michurinskaya Street, 392032 Tambov
Course length 2 years
Workload 120 credits (in accordance with ECTS and Russian Educational
Standard)
Start date September 2014
Professional Main stakeholders consulted for the designing of the study-
recognition programme:
- “Tambov Communal Systems” JSC
- “Tambovvodokanal” JSC
- “Pigment” JSC
- “Tambovmash” JSC
- 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 Semester modules, front lectures, field visits, laboratory
organization works, individual work, scientific supervising, Master

thesis preparation.
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http://greenma.tstu.ru/
http://www.tstu.ru/r.php?r=structure.kafedra&amp;sort&amp;id=3
http://www.tstu.ru/r.php?r=structure.kafedra&amp;sort&amp;id=3

Identification of educational needs of labor market and other
stakeholders and definition of educational objectives

At the initial stage of GREENMA development the educational needs of labor
market, concerning specialists of energy saving and energy efficiency improvement
and industrial processes were considered. The GREENMA project adopted a “plan-
do-check-act” structure and the contents of the courses are designed and
implemented according to the experience of the partners in the project, both
universities and companies.

The survey of stakeholders was conducted at different regions of the Russian
Federation, including the regions of 6 universities, offering the study programme
realization. Results are 99 collected answers from 92 companies. In the Tambov
region the questionnaires were submitted to stakeholders of 14 enterprises and
organizations. Data emerging from the survey have been analyzed by using
statistical software (SPSS). The detailed review of questionnaires results is
contained in TEMPUS project report: Model of implementation of the Master in
Innovative Technologies for Energy Saving and Environmental Control
“GREENMA”.

As a result of statistics analysis the qualification profile of the programme graduate
has been developed and this helped to elaborate programme Learning Outcomes

12
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scientific approaches
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Regarding the analysis of the results of the survey, all the potential employers
noted the significance and innovative character of GREENMA programme. The
general remark was that there was no information about the beginning of the
programme distributed for the whole Russia, i.e. the announcements could be
published in the national newspapers, which will broaden the number of applicants
and disseminate better the project results.

Summarizing answers it can be said that the programme is well-balanced in the key
topics of energy saving and environmental issues, it presents really important
problems, shows real situations of energy saving equipment. The focus on green
technologies as alternative to the texting ones complies with the notion
“environmentally-oriented” economy of Russia which was claimed by the Russian
government in the strategy of ecological development of RF.

The importance of GREENMA programme graduates for the social and economic
development of Tambov region can be evaluated as a significant one. The experts
consider that the energy economy could reach 30-40% in industries of the region.

Aim of the programme

Grounded on questionnaire results of stakeholders, the programme GREEN
MASTER proposes a combined approach to the engineering management of energy
and sustainability issues. It provides a combination of fundamental issues in
engineering management of energy and environmental problems, integrated in the
different aspects (energy saving issues, thermodynamic fundamentals, legislation in
the field, economic issues, environmental control, optimization models).

The master programme aims to give graduate students an in-depth knowledge of
energy and resource fundamentals, natural resource management, complex
approach to innovations, monitoring techniques and environmental control of
emissions and work environment for evaluating real environmental conditions and
preserving environmental heritage.

The Green Master will be an expert in renewable energy and energy management,
environmental monitoring to work in firms and public bodies capable to solve
safety, environment and quality problems.

Programme languages:

Russian and English

14



Admission criteria:

Bachelor or Specialist degree in a relevant branch of Science or
Engineering, with specific reference to Industrial Chemistry, Chemical
Engineering, Civil Engineering, Energy Saving, Nature Management and
Environment Protection; work experience in above fields 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

Teaching will be organized according to three main principles - strong
interdisciplinary approach - problem solving approach for synthesis between the
different subjects - modeling instruments for process analysis. The outcome of this
approach will be professional ability to apply and share expertise with the team of
energy technology and environmental control. The teaching process will consist of
seminars, research supervision, practices, creative workshops, problem solution
classes, laboratory classes, internships, mobilities, field practice, e-learning.

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

Tuning methodology
Dublin descriptors
ECTS

In accordance with the “Dublin Descriptors”,

Qualifications that signify completion of the second cycle are awarded to students
who have completed a programme of study that enables them to show:

knowledge and comprehension that is founded upon, extends and
enhances that associated with the Bachelor’s level and is at the forefront
of a field of learning;

a critical awareness of current problems and new insights, new tools and
new processes within their field of learning, or the development of
professional skills;

that they can apply their knowledge and comprehension, their critical
awareness and problem solving abilities, within the context of research,
or in the development of professional skills, in broader or
multidisciplinary areas related to their fields of study;

15



that they have the ability to integrate knowledge and handle complexity,
to formulate judgements with incomplete or limited information, either
individually or in groups, which includes (where relevant) reflecting on
social and ethical responsibilities linked to the application of their
knowledge and judgements;

that they can lead or initiate activity, and take responsibility for the
intellectual activities of individuals or groups;

that they can communicate their conclusions, and knowledge, rationale
and processes underpinning these, to specialist and non-specialist
audiences clearly and unambiguously;

that they possess the learning skills to allow them to continue to study in
a manner that may be largely self-directed or autonomous.

Educational Objectives (Competences)
Subject-related (Specific) competences
Knowledge and Understanding

Knowledge and comprehension that is founded upon, extends and
enhances that associated with the Bachelor’s level and is at the forefront
of a field of learning.

Critical awareness of current problems and new insights, new tools and
new processes within their field of learning, or the development of
professional skills.

Applying knowledge and understanding

Skills in design, operation and management with the focus on system
and process engineering related to the production of main energy areas:
electricity, heat, fuel.

Skill in conceptual design of energy conversion processes and their
components.

(Ability) to evaluate and solve main engineering problems (thermal,
environmental, mechanical, chemical, electrical) which may occur in the
modern energy conversion systems.

(Ability) to analyse and assess operational and maintenance properties of
energy systems, to use renewable energy sources and non-conventional
technologies.

(Ability to apply) their knowledge and comprehension, their critical
awareness and problem solving abilities, within the context of research,

16



or in the development of professional skills, in broader or
multidisciplinary areas related to their fields of study.

Generic competences
Making Judgments

Ability to integrate knowledge and handle complexity, to formulate
judgements with incomplete or limited information, either individually
or in groups, which includes (where relevant) reflecting on social and
ethical responsibilities linked to the application of their knowledge and
judgements.

Communication and Team-working Skills

(Ability to) lead or initiate activity, and take responsibility for the
intellectual activities of individuals or groups.

Ability to apply and share expertise with the team of energy technology
and environmental control.

(Ability to) communicate their conclusions, and knowledge, rationale
and processes underpinning these, to specialist and non-specialist
audiences clearly and unambiguously.

Learning skills

Learning skills to allow them to continue to study in a manner that may
be largely self-directed or autonomous.

17



Programme structure
Basic subjects
Theory of energy efficiency for technosphere safety
Compulsory subjects

“Green technologies” of sustainable development

Improvement of energy efficiency in natural and industrial systems
Energy and environment audit. (Divided in 2 parts: Energy and
environment audit of industrial objects. Legal aspects.)

Fundamentals of thermodynamics and exergy analysis

Modelling of technological and natural systems. (Mathematical
modelling of energy efficiency projects)

Life cycle of energy, energy management and optimal decision making
Environmental safety and energy sustainable development

Elective subjects

Practical application of green technologies (case studies) /Development
of highly efficient and environmentally safe energy systems.
Fundamentals of thermodynamics and exergy analysis. /Development of
economically effective and environmentally safe power stations.
Environmental control and modelling of energy efficient projects.
/Laboratory environmental control.

Energy and environmental audit. /Theory of Measuring Experiment.
Engineering and economic analysis of energy saving activity. /Efficient
use of traditional and renewable sources of energy.

Engineering and economic analysis of energy saving activity.
/Perspective use of different types of primary energy resources for heat
and electrical power generation.

Conventional and renewable energy sources. /Advanced usage of
different kinds of energy sources for heat and electric power.

Business English. /History and significance of Bologna Process for
higher education development.

Practical Research

Master Thesis

18



Module determination by semesters, teachers and credits

Name of the module Credit points | Type of Teachers
(per semester) | assessment in
current
semester
SEMESTER 1

Theory of energy 12 examination, | Prof. Nikolay
efficiency for written paper | Popov, doctor
technosphere safety of science
(basic block)
Improvement of energy 1,5 test Prof. Nikolay
efficiency in natural and Popov, doctor
industrial systems of science
English Language for 3 examination | Ass. Prof.
Environmental Studies Natalia

Gunina,

candidate  of

science
History and significance of 3 examination | Head of
Bologna Process for Intern.
higher education Office Lilia
development Mozerova
Scientific and research work 7,5 test
in semester

24
SEMESTER 2

Theory of energy 3 test Prof. Nikolay
efficiency for Popov, doctor
technosphere safety of science
(basic block)
Improvement of energy 2,5 examination | Prof. Nikolay
efficiency in natural and Popov, doctor
industrial systems of science
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Energy and environmental 5 test Ass. Prof.
audit. Artemiy
Energy and Kozachek,
environmental audit of candidate of
industrial objects. Legal science
aspects.
Fundamentals of 4 written paper, | Prof. Vasily
thermodynamics and examination | Lyashko,
method of exergy candidate of
analysis science
Environmental safety 3 test Prof. Nikolay
and energy sustainable Popov, doctor
development of science
Engineering and 6 examination | Ass. Prof.
economic analysis of Alexander
energy saving activity. Kobelev,
Conventional and candidate of
renewable energy sources science
Engineering and 6 examination | Oleg
economic analysis of Milovanov,
energy saving activity. PhD student
Advanced usage of
different kinds of
energy sources for
heat and electric
power.
Scientific and research work 8 test
in semester
Scientific and research 4,5 test
practice
36

SEMESTER 3
Theory of energy 2 test Prof. Nikolay
efficiency for Popov, doctor
technosphere safety of science
(basic block)
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“Green technologies” of examination | Ass.Prof.
sustainable Irina
development Yakunina,
candidate
of science
Modeling of technological test Ass. Prof.llya
and  natural  systems. Tyurin,
(Mathematical modeling of candidate of
energy efficiency projects) science
Life cycle of energy, test Ass. Prof.
energy management and Sergey
optimal decision making. Kochergin,
Energy management and candidate of
optimal decision making science
“Green technologies” of examination | Olga
sustainable development Peshcherova,
“Green technologies” PhD student
application in industrial
systems design
Fundamentals of examination | Ass. Prof.
thermodynamics and Alexey
exergy analysis Balashov,
Development of highly candidate of
efficient and science
environmentally safe
energy systems
Environmental examination | Ass. Prof.
control and Irina
modelling of Yakunina,
energy efficient candidate
projects. of science
Laboratory
environmental
control.
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Energy and environmental 5 examination | Prof. Tatyana
audit. Theory of Chernyshova,
Measuring Experiment. doctor of
science

Scientific and research work 6 test
in semester

24

SEMESTER 4

Scientific and research 6 30
practice
Final State Examination 30

36
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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.

Programme Outcomes

1.

2.

A. Knowledge and understanding

to gain in-depth knowledge of
energy and resource fundamentals
to know natural resource
management

to understand complex approach to
innovations, methods of system
approach to analysis and synthesis
of energy consumption processes

to consider monitoring techniques
and environmental control of
emissions and work environment for
evaluating real environmental
conditions and preserving
environmental heritage.

Teaching/learning methods

Students gain knowledge and
understanding through attendance
in lectures, seminars and
laboratories. Besides a variety of
learning activities is conducted,
such as: group projects, case study
analysis, field trips, student
presentations.

Electronic resources will be used to
enhance student learning
experiences.

Students will be directed to explore
a wide range of various learning
materials, such as books, journals,
patents, as well as electronic
sources and web links.

Assessment method

Students’ knowledge and
understanding is assessed by a
variety of methods such as
examinations, tests, laboratory
reports, case study analysis and
student presentations

B. Applying knowledge and

understanding

. to design energy consumption

systems to improve their energy
efficiency and ecological safety
to conduct environmental monitoring

Teaching/learning methods

Students learn cognitive skills
through attendance in seminars and
laboratories, doing group and mini
group projects, case study analysis,
field trips, student presentations.
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3. to use tools of power economy and
industrial ecology diagnostics

4. to solve safety, environment and
quality problems.

5. to organize renewable energy and
energy management

6. to carry out a feasibility study of
designed systems and components
taking into consideration energy
saving and environmental protection
technologies.

7. to apply the knowledge in the
research, design, teaching and
administrative work in the fields of
energy production and transfer, civil
engineering and environmental
protection.

8. to assess chosen scientific
approaches to objectives solution

Electronic resources will also be used
to enhance student cognitive skills.

Assessment method

Students’ cognitive skills are
assessed by a variety of methods
such as examinations, tests,
laboratory reports, case study
analysis and presentations. A
specific accent in the assessment is
made on the ability of a student to
critically classify, asses, debate,
interpret and operate.

C. Generic skills
Making judgements

1. to make informed professional
decisions based on scientific
knowledge and appropriate criteria,
necessary for successful
management in in the field of energy
saving and efficient use of natural;

2. to appreciate the social impact of
research and practical work in the
field of study

3. to develop critical thinking and
carry out research (e.g. Present
critically and compare their own
views and those that differ from
their own in native language and in
English).

Teaching/learning methods

Students acquire graduate skills
through participation in seminars
and laboratories, doing group and
mini group projects, case study
analysis, field trips, student
presentations, completion of
dissertation module, attendance on
specific modules.

Electronic resources will also be

used to enhance student cognitive
skills.

Assessment method

Students’ graduation skills are
assessed by dissertation module,
laboratory reports, essays, group
project and data analysis
assessment
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Communication and team working
skills

4. to communicate and negotiate
effectively with different
stakeholders individually and in-
group using verbal, written and
electronic modes of communication
(in native language and in English).

5. to work effectively individually or
in groups to accomplish assigned
tasks.

6. to develop efficient time
management skills.

Learning skills

7. to identify and use various learning
sources in students’ scientific
occupations.

8. to reflect and evaluate on own
learning and evaluate peers in a
professional manner.
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Module indication

Module 1
Module title “Green Technologies” of Sustainable
Development
Course title 1. “Green Technologies” of Sustainable
Development
2. Application practice of “green technologies” in
industrial systems design
Credits 1. 3 credits, 108 academic hours
2. 4 credits, 144 academic hours
Module leader 1. Associate Professor Irina Yakunina,

candidate of chemical sciences, PhD, chair
“Nature Management and Environment
Protection”.

2. Assistant Olga Peshcherova, chair “Nature
Management and Environment Protection”,
post-graduate student.

and assistant (if any)

Study terms 1. 2" year, 3" semester

2. 2" year, 3" semester

Aim of the module

Including this module into the master programme allows teaching the
methods of general environmental wastes management, land recreation,
prevention of air, water and soil pollution by means of eco-design. This
module makes possible to introduce to the students examples of
renewable energy production (wind and sun energy, bio fuel, etc.), rise of
traditional fuel efficiency, improvement of energy consumption systems in
buildings and constructions, residential spheres and other trends of human
household activity.

Content

Brand new technological decisions are needed to realize the strategies of
ecologically oriented economic development of the country. These, above all
include “green technologies” (environmentally friendly) aiming at decrease of
negative effect on environment by means of decreasing wastes, reduction of
resources consumption, substitution of toxic and dangerous materials by non-
toxic and low-hazard ones, etc.
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The study of materials of the present module allows the master students to
acquire new knowledge in the field of eco-design and to be ready to take part
in fundamental transformation of global economics.

Lectures 1. 18 hours
Practical studies 1. 18 hours
Individual work 1. 36 hours

2. 72 hours

Learning outcomes

Knowledge and understanding

Gain knowledge of energy sources, energy generation peculiarities and
transfer

Consider methods of technical and economic analysis of energy
consumption processes

Understand methods of optimal decisions search

Understand limit thermo-dynamic systems of energy consumption
Understand necessity of complex study of research objects
Understand significance of innovation technologies for power
economy modernization in the country

Acquire knowledge of control means for natural environments quality
Study “Green technologies” opportunities

Practical skills

Design energy consumption systems to improve their energy efficiency
and ecological safety

Choose criteria for solution assessment in ecological and power systems
Develop work plans in energy saving

Solve safety, environment and quality problems.

Assess environmental consequences of energy saving activities
Evaluate environmental risks

Calculate energy and material balances

Choose “green technologies” to improve energy efficiency in industrial
systems

Generic skills

Organize creative teamwork for complex inspection of industrial
processes

Develop critical thinking and carry out research (e.g. Present critically
and compare their own views and those that differ from their own in
native language and in English)
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e Identify and use various learning sources in students’ scientific

occupations

e Work effectively individually or in groups to accomplish assigned
tasks

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

Assessment methods
Student presentations, practice report, questionnaire, exam, case study analysis
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Module 2

Module title Improvement of Energy Efficiency in Natural
and Industrial Systems

Course title Improvement of Energy Efficiency in Natural and
Industrial Systems

Credits 4 credits, 144 academic hours

Module leader Prof. Nikolay Popov, PhD, Doctor of Technical

and assistant (if any) Sciences, Head of the Chair “Nature Management

and Environment Protection”

Study terms 1% year, 1-2 semesters

Aim of the module

The present module shows specificity of natural and industrial systems NIS as
microsystems with stochastic character. Set- theoretical formalization is given,
general NIS model is schemed. Master students face the problems of
sustainable energy and environment management of NIS in regular and special
situations, examples are given. They gain the knowledge of a single scientific
approach to solve the problems of the study programme.

Content

This module depicts objective demands of the countries in different energy
sources. They are connected with population growth, agricultural and
industrial development, residential infrastructure creation, etc. At the basis of
these processes, EU and Russia realize energy saving strategies.

Lectures 18 hours
1%t semester

Practical studies 18 hours
2"dsemester

Individual work

1% semester 36 hours
2" semester 36 hours

Learning outcomes

Knowledge and understanding
Understand methods of system approach to analysis and synthesis of
energy consumption processes
Consider methods of technical and economic analysis of energy
consumption processes
Understand limit thermo-dynamic systems of energy consumption
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Understand necessity of complex study of research objects

Gain knowledge of energy saving systems and equipment
Understand features of environmental and industrial objects
interrelation

Acquire knowledge of quality indicators of natural and industrial
systems (NIS)

Understand connection of chemical reactor and ecological reactor
theories

Practical skills
Design energy consumption systems to improve their energy
efficiency and ecological safety
Choose criteria for solution assessment in ecological and power
systems
Develop work plans in energy saving
Formalize NIS management aims
Evaluate criteria for macrosystems
Develop structural schemes for natural and industrial subsystems
interaction
Define energy consumption standards
Use technical means to control environment safety and power losses

Generic skills
Develop critical thinking and carry out research (e.g. Present
critically and compare their own views and those that differ from
their own in native language and in English).
Identify and use various learning sources in students’ scientific
occupations.
Make informed professional decisions based on scientific knowledge
and appropriate criteria.
Work effectively individually or in groups to accomplish assigned
tasks.
Develop efficient time management skills.
Reflect and evaluate on own learning and evaluate peers in a
professional manner.

Assessment methods
Interview, tests, exam, student presentations, business plan, bibliographic
references review
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Module 3

Module title Energy Life Cycle, Energy Management

and Optimal Decisions Making
Course title Energy Management and Optimal Decisions Making
Credits 2 credits, 72 academic hours
Module leader Ass. Prof. Sergey Kochergin, Phd, chair “Power
and assistant (if any) industry”
Semester 2 year, 3 semester

Aim of the module

In the framework of the present module, master students study the problems of
energy management. Master students study energy saving methods in different
engineering processes, apply their knowledge by writing course projects and master
thesis. In the process of study master students use packages of programmes with
one- and many-dimensional methods of extremum search, use different criteria of
energy efficiency of engineering processes and equipment.

Content

3 general aspects are considered: decrease of energy consumption by restriction,
management, social and economic influence; efficiency rise due to improvement of
the processes and operation, more efficient use of equipment; replacement of energy
sources for those with more rational results of consumption. Energy use
management programme considers the whole energy life cycle (generation,
consumption and distribution).

Practical studies 36 hours

Individual work 36 hours

Learning outcomes

Knowledge and understanding
Gain knowledge of energy sources, energy generation peculiarities and
transfer
Understand methods of system approach to analysis and synthesis of
energy consumption processes
Consider methods of technical and economic analysis of energy
consumption processes
Understand methods of optimal decisions search
Understand necessity of complex study of research objects
Gain knowledge of energy saving systems and equipment, regulative
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and reference documentation
Study engineering regulations of industrial processes
Acquire in-depth knowledge of life cycle of energy in particular NIS

Practical skills
Design energy consumption systems to improve their energy
efficiency and ecological safety
Use tools of power economy and industrial ecology diagnostics
Choose criteria for solution assessment in ecological and power
systems
Organize creative teamwork for complex inspection of industrial
processes
Develop work plans in energy saving
Analyse potential energy saving opportunities
Define weak points of industrial power economy
Develop recommendations in energy efficiency improvement of
engineering processes
Choose energy saving control and management systems at enterprise
and efficient equipment and control system
Use properly engineering software

Generic skills
Develop critical thinking and carry out research (e.g. Present critically
and compare their own views and those that differ from their own in
native language and in English).
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 (in native language and in English).
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

Assessment methods
Abstracts, tests, student presentations, practice report, questionnaire.
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Module 4

Module title Energy and Environment Audit

Course title Energy and Environment Audit of Industrial Objects
Theory of Measuring Experiment

Credits 5 credits, 180 academic hours
5 credits, 180 academic hours

Module leader Associate Professor Artemiy Kozachek, Candidate of
Pedagogical Sciences, Chair “Nature Management and
Environment Protection”

any) Prof. Tatyana Chernyshova, PhD, doctor of technical
sciences, chair “Design of Radio-electronic and
Microprocessor Systems”

and assistant (if

Study terms 1% year, 2" semester

2™ year, 3" semester

Aim of the module

The aim of this module is the necessity to introduce to the master students
methods of energy resources revision and loss reduction in every system of
energy supply with simultaneous environmental control.

Content

Traditional energy audit, described in the present module, includes technical
investigation, analysis of energy generation and consumption systems efficiency to
minimize energy resources consumption. Environmental audit methods are shown in
the frames of investment projects and energy saving programmes establishment.

In the process of study of the present module, master student acquires knowledge in
the sphere of energy and environment audit, as well as skills to work with tools for
energy and environment processes control.

Much attention is paid to a new method of joint energy and environment audit aimed
at simultaneous understanding of industrial modernization problems in terms of
power engineering and environment.

Practical studies 1. 36 hours
2. 36 hours
Individual work 1. 108 hours
2. 90 hours
Laboratory work 1.0
2. 18 hours
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Learning outcomes

Knowledge and understanding:

Practica

Generic

Understand methods of system approach to analysis and synthesis of
energy consumption processes

Acquire in-depth knowledge of energy and eco audit technology
Gain knowledge of energy saving systems and equipment

Acquire knowledge of methods of systematic inspection of industries
for energy efficiency and environment safety

Understand energy and ecology audit organizational order

Gain knowledge of audit tools

Gain knowledge of regulative indexes of energy consumption
Understand technologies of energy saving in branches

1 skills

Use tools of power economy and industrial ecology diagnostics
Choose criteria for solution assessment in ecological and power
systems

Develop work plans in energy saving

Analyse potential energy saving opportunities

Organize energy and ecology audit

Use properly the audit tools

Use appropriate software

Make audit reporting

skills

Communicate and negotiate effectively with different stakeholders
individually and in- group using verbal, written and electronic modes
of communication (in native language and in English).

Make informed professional decisions based on scientific knowledge
and appropriate criteria.

Develop efficient time management skills.

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.

Assessment methods
Exam, practice report, laboratory report, defence of laboratory report, student
presentations, audit plan.
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Module 5

Module title Fundamentals of Thermodynamics and Exergy
Analysis
Course title 1. Fundamentals of Thermodynamics and Exergy
Analysis

2. Development of Highly Efficient and
Environmentally Friendly Power Plants

Credits 1. 4 credits, 144 academic hours
2. 4 credits, 144 academic hours
Module leader 1. Prof. Vasily Lyashkov, PhD, Chair
and assistant (if any) “Enterprise Energy Supply and Heat
Engineering”
2. Ass. prof. Aleksey Balashov, PhD, Chair
“Enterprise Energy Supply and Heat Engineering”
Study terms 1. 1% year, 2" semester

2. 2" year, 3" semester

Aim of the module

Master students study thermodynamic analysis method, its link with
economic indexes of the quality of different engineering systems, which
help to compare various variants of energy efficiency solutions. The
students master exergy method of thermodynamic analysis, compose systems
exergy balances, view technical and economical supplements of exergy.
Generally, module materials help the students to develop mathematical
models of energy consuming systems and pay their attention to project
decisions optimization.

Content

The present module deals with the history of thermodynamic analysis
and its opportunities in power systems design and operation. The aims of
thermodynamic systems are: functional relations between components of
natural and industrial systems; value of mass flows and properties of
operational liquids in different parts of the system; levels of energy,
exergy and irreversibility; fuel and other resources consumption;
interrelations between technical qualities of compounds (pipes diameter,
heat transfer square, engine power) and operational parameters
(temperature, pressure, velocity, flows value, energy transfer, level of
exergy and its annihilation, etc.); loss of energy and exergy, exergy
annihilation, point where these processes take place and reasons (that help
to minimize or to recover them); efficiency of single compounds or the
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whole system (this knowledge is necessary for evaluation of system
productivity and comparison to other systems); harmful impacts of the
system on environment (e.g. heat or chemical pollution).

Lectures 1. 18 hours
2.0
Laboratory works 1. 18 hours
2.0
Practical studies 1. 18 hours
2. 36 hours
Individual work 1. 54 hours
2. 72 hours

Learning outcomes

Knowledge and understanding:
Gain knowledge of energy sources, energy generation peculiarities and
transfer
Understand methods of system approach to analysis and synthesis of
energy consumption processes
Understand limit thermo-dynamic systems of energy consumption
Understand necessity of complex study of research objects
Gain knowledge of energy saving systems and equipment
Acquire in-depth knowledge of thermodynamic laws
Understand energy balances in energy consumption systems analysis
Consider exergy analysis significance
Study opportunities of exergy balances and their graphical expression

Practical skills
Conduct energy and exergy balances of research objects
Assess chosen scientific approaches to objectives solution
Analyse structurally engineering systems
Conduct energy and exergy balances
Evaluate energy efficiency of certain process units and entire
technology
Define exergy loss
Evaluate energy life cycle in engineering system

Generic skills
Develop critical thinking and carry out research (e.g. Present
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critically and compare their own views and those that differ from
their own in native language and in English).

Identify and use various learning sources in students’ scientific
occupations.

Work effectively individually or in groups to accomplish assigned
tasks.

Assessment methods
Exam, course works, laboratory reports, practical tasks fulfilment, tests.
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Module 6

Module title Engineering and Economic Analysis of
Energy Saving Activity

Course title 1. Efficient use of traditional and renewable
sources of energy

2. Perspective use of different types of primary
energy resources for heat and electrical power

generation
Credits 1. 6 credits, 216 academic hours
2. 6 credits, 216 academic hours
Module leader 1. Ass. prof. Alexander Kobelev, PhD, Chair
and assistant (if any) “Power Engineering”
2. PhD student Oleg Milovanov, Chair “Enterprise
Energy Supply and Heat Engineering”
Study terms 1% year, 2" semester

N —

1% year, 2™ semester

Aim of the module

The aim of this module is to study the heat economics opportunities while
projecting and operating an energy system. Thermoeconomics means joint
application of two disciplines (thermodynamics and economics) for analysis,
improvement and optimization of technological production.

Content

In the course of the module master students study criteria for evaluation of
technologies energy efficiency, gain the skills to choose target functions of
exergic thermodynamic optimization and learn calculation examples for costs
distribution between products in complex productions.

Practical studies 1. 36 hours
2. 36 hours

Individual work 1. 126 hours
2. 126 hours

Learning outcomes

Knowledge and understanding
- Gain knowledge of energy sources, energy generation peculiarities and
transfer
Understand methods of system approach to analysis and synthesis of
energy consumption processes
Consider methods of technical and economic analysis of energy
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consumption processes

Understand methods of optimal decisions search

Gain knowledge of principles of industrial organization and
functioning

Acquire knowledge of methods of productions economic efficiency
calculation

Understand SWOT — analysis of enterprises activity

Understand economical risks of enterprises

Practical skills
Choose criteria for solution assessment in ecological and power
systems
Analyse potential energy saving opportunities
Assess environmental consequences of energy saving activities
Set evaluation criteria choice for energy efficiency of engineering
processes
Evaluate economic losses after the use of inefficient equipment
Evaluate innovation solutions costs in power economy modernization
Evaluate investment risks evaluation

Generic skills
Develop critical thinking and carry out research (e.g. Present
critically and compare their own views and those that differ from
their own in native language and in English).
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 (in native language and in English).
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

Assessment methods
Exam, practice reports, student presentations, using information technologies.
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Module 7

Module title Environmental Control and Modelling of
Energy Efficient Projects

Course title Laboratory Environmental Control

Module leader Associate Professor Irina Yakunina, candidate

of chemical sciences, PhD, chair “Nature

and assistant (if an : .
( y) Management and Environment Protection”

Study terms 27 year, 3™ semester

Aim of the module

The aim of this module is to teach the master students to present regulations of
environmental law as a part of planning and production. Master students study the
methods of natural environments quality control (water, air, soil). They master the
technique of experiment and data processing, pollution consequences forecast and
damage evaluation.

Content

The content of the module includes the problems of negative influence of energy
consuming technologies on environment quality, morbidity and biodiversity
reduction. The problems of equipment updating, fuel systems replacement, energy
losses reduction, and choice of equipment operational regimes are viewed in the
framework of environmental law regulations. Including environmental component
into economical processes of production carries a theoretical character.

Laboratory work 18 hours
Practical studies 36 hours
Individual work 90 hours

Learning outcomes

Knowledge and understanding:
Understand methods of system approach to analysis and synthesis of
energy consumption processes
Understand methods of optimal decisions search
Understand necessity of complex study of research objects
Understand ecomonitoring purpose
Gain knowledge of opportunities and methods of mathematical
modelling
Gain knowledge of methods of problem numerical solutions
Study opportunity to use expert systems
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Practical skills
Use tools of power economy and industrial ecology diagnostics
Conduct energy and exergy balances of research objects
Assess chosen scientific approaches to objectives solution
Analyse potential energy saving opportunities
Assess environmental consequences of energy saving activities
Set tasks for energy saving problem solution.
Apply environmental control instruments
Develop models for admixtures transfer to environment
Design technology and equipment operation models

Generic skills
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 (in
native language and in English).
Make informed professional decisions based on scientific knowledge
and appropriate criteria.
Develop efficient time management skills.
Reflect and evaluate on own learning and evaluate peers in a
professional manner.

Assessment methods
Laboratory reports, practice report, exam, questionnaire.
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Module 8

Module title Modelling of Technological and Natural Systems

Course title Mathematical Modelling of Energy Efficient Projects

Credits 2 credits, 72 academic hours

Module leader Associate Professor Ilya Tyurin, PhD, chair

and assistant (if any) “Design’?f Radio-Electronic and Microprocessor
Systems

Study terms 2" year, 3" semester

Aim of the module

The aim of the present module is to teach master students methods of
mathematical modelling of industrial environment systems, their application in
optimization of energy efficient and environmentally friendly solutions.

Content

In the module structure, different mathematical model classes are viewed-
determined and probabilistic, linear and non-linear, one- and many- dimensional,
stationary and non- stationary. Basing on system analysis principles, material and
energy balances, chemistry and thermodynamics laws master students learn how
to formulate models demands and later to design them. Apart from this, they
study numerical methods of model equations solutions (Euler, Runge-Kutta, etc.).

Laboratory work 18 hours
Practical studies 18 hours
Individual work 36 hours

Learning outcomes

Knowledge and understanding
Understand methods of system approach to analysis and synthesis of
energy consumption processes
Consider methods of technical and economic analysis of energy
consumption processes
Understand methods of optimal decisions search
Understand necessity of complex study of research objects
Understand problems of energy saving and environment safety
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Acquire knowledge of system approach to design processes models
Know algorithm operations

Practical skills
Choose criteria for solution assessment in ecological and power
systems
Assess environmental consequences of energy saving activities
Set tasks of energy consumption optimization problem
Conduct nature research at the objects
Design mathematical models
Check model conformity with the stated problem
Apply for a patent

Generic skills
Identify and use various learning sources in students’ scientific
occupations.
Make informed professional decisions based on scientific knowledge
and appropriate criteria.
Develop efficient time management skills.
Organize creative teamwork for complex inspection of industrial
processes

Assessment methods
Laboratory and practice reports, test, information technologies and software
using.
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Module 9

Module title Environmental Safety and Energy Sustainable
Development

Course title Environmental Safety and Energy Sustainable
Development

Credits 3 credits, 108 academic hours

Module leader Prof. Nikolay Popov, PhD, Doctor of Technical

and st rany) | Scenes Head ot he Chae Natur Maagemen

Study terms 1 year, 2" semester

Aim of the module

The aim of the present module is to master theoretical knowledge while studying
exact examples of how to search for optimal projects solutions which can improve
the quality of natural and industrial systems (NIS) operation.

Content

NIS include pumping stations, heat supply stations, water treatment systems,
rubber compound production, ventilation systems, cooling plants, etc. The
most important component of the module is integration of all previously viewed
scientific approaches and disciplines in a whole- interdisciplinary problem
of energy saving and environment safety.

Practical studies 18 hours

Individual work 90 hours

Learning outcomes

Knowledge and understanding
Gain knowledge of energy sources, energy generation peculiarities and
transfer
Understand methods of optimal decisions search
Acquire in-depth knowledge of energy and eco audit technology
Gain knowledge of energy saving systems and equipment
Critical understanding of energy saving problems at enterprises
Understand “green” technologies introduction

Practical skills
Design energy consumption systems to improve their energy
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efficiency and ecological safety

Use tools of power economy and industrial ecology diagnostics
Develop work plans in energy saving

Analyse potential energy saving opportunities

Search for analogues of efficient energy consumption world wide
Analyse technologies in the frames of sustainable development strategy
Apply interdisciplinary approach to problem solving

Generic skills
Develop critical thinking and carry out research (e.g. Present
critically and compare their own views and those that differ from their
own in native language and in English).
Identify and use various learning sources in students’ scientific
occupations.
Make informed professional decisions based on scientific knowledge
and appropriate criteria.
Work effectively individually or in groups to accomplish assigned
tasks.
Develop efficient time management skills.

Assessment methods
Test, practice reports, abstracts, students presentations.
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Module 10

Course title 1. English Language for Environmental
Studies

2. History and significance of Bologna
Process for higher education

development
Credits 3 credits, 108 academic hours
Module leader Ass. prof. Natalya Gunina, PhD, Head of the
and assistant (if any) Chair “In'tern.ati?’nal Professional and Scientific
Communication
Study terms 1. 1% year, 1% semester

2. 1% year, 1% semester

Aim of the module

This module is aimed at intensive teaching of the English language to the
students, for whom English is the second or additional language. This intensive
programme can help students to build their English language skills for success in
university, research or career and in environmental carrier in particular.

The program 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.

The history and significance of the Bologna Process will be presented in the
context of European Higher Education Area development.

Practical studies 1. 36 hours
2. 36 hours
Individual work 1. 36 hours
2. 36 hours

Learning outcomes

Knowledge and understanding
Gain Knowledge of main events of the Bologna process
Understand significance of BP application
Practical skills
demonstrate the confidence and listening/speaking skills necessary to
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participate successfully in spontaneous oral exchanges with native
speakers of English in a variety of personal, professional, and/or
academic settings;

demonstrate reading comprehension of English texts intended for
developmental (or higher level) English courses.

respond appropriately to written or spoken English by writing
paragraphs or short essays that communicate ideas clearly.

Generic skills
make professional presentations in English
communicate and negotiate effectively in English with different
stakeholders.
use language to think and reason, as well as to access, process and use
information for learning.

Assessment methods
Abstract, exam, presentations
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Module 11

Course title

Theory of energy efficiency for technosphere safety

Credits

17 credits, 612 academic hours

Module leader
and assistant (if any)

Prof. Nikolay Popov, PhD, Doctor of Technical
Sciences, Head of the Chair “Nature Management
and Environment Protection”

Study terms

1t year and 2™ year, 1-3 semesters

Aim of the module

Aim of the module is to develop skills of creative approach in professional
problems solutions under conditions of intensive introduction of modern
methods and devices in the sphere of industrial safety expertise, safety
monitoring in the frames of energy analysis, as well as skills of economic
evaluation of introduced technologies in NIS efficiency improvement with
the use of modern information technologies.

Lectures

Lectures

Practical studies

Practical studies

Laboratory work

Laboratory work

Individual work

Individual work

Learning outcomes

transfer

Practical skills

Knowledge and understanding
Gain knowledge of energy sources, energy generation peculiarities and

Understand methods of system approach to analysis and synthesis of
energy consumption processes

Consider methods of technical and economic analysis of energy
consumption processes

Understand limit thermo-dynamic systems of energy consumption

Gain knowledge of energy saving systems and equipment

Understand limit thermo-dynamic systems of energy consumption
Conduct energy and exergy balances of research objects

Choose criteria for solution assessment in ecological and power systems
Assess environmental consequences of energy saving activities

Conduct energy and exergy balances of research objects
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Choose criteria for solution assessment in ecological and power
systems

Assess chosen scientific approaches to objectives solution

Assess environmental consequences of energy saving activities
Forecast, define the areas of technogenic risks

Optimize the methods and means of power safety maintenance
Develop recommendations in improvement of NIS energy efficiency
level

Make economical assessment of introduced engineering activities
efficiency

Generic skills
Develop critical thinking and carry out research (e.g. Present
critically and compare their own views and those that differ from
their own in native language and in English).
Identify and use various learning sources in students’ scientific
occupations.
Appreciate the social impact of research and practical work in the
field of study

Assessment methods
Test, exam, laboratory and practice reports, student presentations.
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Module 12

and assistant (if any)

Course title 1. Scientific and Research Work in Semester
2. Scientific and Research Practice

Credits 1. 21,5 credits, 774 academic hours
2. 10,5 credits, 378 academic hours

Module leader all teachers of the programme- scientific

supervisors of the master students

Study terms 1. 1% year and 2" year, 1-3 semesters

2. 1% year and 2™ year, 2 and 4 semesters

2.
3.

PR

Aim of the module
Aims of scientific and research work of master students:
1.

Study of industrial object (topic) in the frames of energy and
environment efficiency

Statement of research problems

Research of mathematical methods and algorithms of optimal
solutions search in energy saving and environment protection
Substantiation of technology and equipment choice, favouring
practical realization of the problems determined in p.2

Aims of scientific and research practice of master students:
Knowledge of processes of industrial energy consumption
Detection of defects in energy and environment control
Choice of objects for scientific research in energy saving sphere

Learning outcomes
Practical skills

Conduct projects and tasks, defined by leading organization in the
process of study.

Conduct research, based on experimental works, accurately, proving
validity of results.

Review the data, define cause-effect relations, innovation and relative

characteristics of research

Assessment methods
Research and practice reports, information technologies and software using.
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Module 13

Course title

Master Thesis

Credits

30 credits, 1080 academic hours

Module leader
and assistant (if any)

exact scientific supervisor

Study terms

2™ year, 4 semester

Aim of the module

To master theoretical and practical solution methods of energy saving and
environmental safety in complex technological industries and complexes.

Learning outcomes

economy

Preparation of the Master's Thesis and Final State Examination
Valuable practical results of master thesis. Their application for the regional
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Assessment strategy and methods

Internal current control of student progress according to 1Q-net and ISO-
9000 procedures (at the end of semester)

Oral presentations

Enterprise 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

General expert evaluation by the Tempus project Evaluation board
Students feedback

External

Evaluation by European academics from partner universities
Ministry of Education and Science of Russian Federation official
recognition

Evaluation by employers

Employment opportunities

Master programme graduates have the opportunity to be employed at power
branches of industries (heat stations, boiler houses), chemical and mechanical
engineering industries, in laboratories, scientific and research centres dealing with
the problems of energy saving and energy efficiency improvement of industrial
systems.
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Learning resources

(Learning resources available at the Chair "Nature Management and Environment

Protection" bought in the framework of the project)

Ne Textbook title, data-line

1. | Fuel and Energy Complex and Economy of Russia
English Publishing House: Energy Publishing Centre

2. | MATLAB and Simulink in Electric Power Engineering. Reference Book
Authors: V. P. Diakonov, A. A. Pen’kov

3. | World Energy - 2050 (White Paper)
Editors: Vitaly Bushuev, V. Kalamanov. English

4. | English-Russian Dictionary of Energy (2 books set)
Author: A.S. Goldberg

5. | Analysis and Planning of Power Consumption
Author: B. 1. Makoklyuev

6. | Wind Power Generators, Solar Batteries and Other Useful
Constructions
Author: A. P. Kashkarov

7. | Renewable Energy. Efficient Decisions
Author: V. M. Lyatkher

8. | Renewable Energy
Author: A. B. Alkhasov

9. | Heat Supply Sources and Systems
Author: V.Sh. Magadeev

10.| Logistics
Author: Grigoriev M.N., Uvarov S.A.

11.| Advanced Course of Logistics
Author: Grigoriev M.N, Dolgov A.P.

12.| Beyond Oil and Gas: The Methanol Economy
Authors: G. Ola, A. Heppert, S. Prakash

13.| Monitoring and Risk Assessment of Systems “Protection-Object-
Environment”
Authors: Esipov Yu.V., Samsonov F.A.Cheremisin A.I.

14.| Non-traditional and Renewable Sources of Energy
M. Yu. Sibikin, Yu. D. Sibikin

15.| Environment and Human Being

Author: E. I. Pochekaeva
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Textbook title, data-line

16.| Commercial Account Operators at Electric Power Markets.
Technology and Organization of Activity
Author: L.K.Osika
17.| Mastering Low-Potential Geothermal Heat
V.E. Fortov
18.| Fundamentals of Heating Engineering. Heating Engineering Control
and Boilers Automation
Author: B.A. Sokolov
19.| Protection of Russian Environment in 2012.
Authors: V. Zhitkov, 1. Voronina
20.| Underground Accumulators of Energy Carriers in Power Engineering
Author: V.A. Kazaryan
21.| Environment Protection Processes and Devices. Atmosphere
Protection.
Author: N.E. Nikolaikina
22.| Calculation, Analysis and Regulation of Electric Power Loss in
Current Networks. Practical Calculations Manual
Authors: Yu. S. Zhelezko, A.V. Artemiev, O.V. Savchenko Russian
23.| Russian-English Dictionary. English-Russian Dictionary. Electric
Power Engineering
Author: E. Tursky
24.| Workbook in Heating Engineering
Author: Yu.V. Sinyavski
25.| Workbook in Hydraulics and Heat Engineering
26.| Workbook in Heating Engineering
Author: G.P. Pankratov
27.| Liquefied Gas — Future of World Power Engineering
Authors: M. Mayorets, K. Simonov
28.| Modern Problems of World Power Engineering
Author: Yu.V. Borovski
29.| Solar Power Engineering
Authors: V.I. Vissarionov, G.V. Deryugina, V.A. Kusnetsova, N.K.
Malinin. Editor: V. Vissarionov
30.| Reference Book. Bio-fuel Boilers and Electric Power Stations

Authors: Anton Ovsyanko, Pechnikov

54



http://www.ukazka.ru/poisk.php?author=%C2.+%C6%E8%F2%EA%EE%E2
http://www.ukazka.ru/poisk.php?author=%C8.+%C2%EE%F0%EE%ED%E8%ED%E0
file:///i:%5CBalashov%5C%C3%90%C2%BA%C3%90%C2%BD%C3%90%C2%B8%C3%90%C2%B3%C3%90%C2%B8%20%C3%90%C2%BD%C3%90%C2%B0%20%C3%90%C2%B7%C3%90%C2%B0%C3%90%C2%BA%C3%90%C2%B0%C3%90%C2%B7%5COZON.ru%20-%20%C3%90%C2%9A%C3%90%C2%BD%C3%90%C2%B8%C3%90%C2%B3%C3%90%C2%B8%20_%20%C3%90%C2%9F%C3%90%C2%BE%C3%90%C2%B4%C3%90%C2%B7%C3%90%C2%B5%C3%90%C2%BC%C3%90%C2%BD%C3%91%C2%8B%C3%90%C2%B5%20%C3%90%C2%B0%C3%90%C2%BA%C3%90%C2%BA%C3%91%C2%83%C3%90%C2%BC%C3%91%C2%83%C3%90%C2%BB%C3%91%C2%8F%C3%91%C2%82%C3%90%C2%BE%C3%91%C2%80%C3%91%C2%8B%20%C3%91%C2%8D%C3%90%C2%BD%C3%90%C2%B5%C3%91%C2%80%C3%90%C2%B3%C3%90%C2%BE%C3%90%C2%BD%C3%90%C2%BE%C3%91%C2%81%C3%90%C2%B8%C3%91%C2%82%C3%90%C2%B5%C3%90%C2%BB%C3%90%C2%B5%C3%90%C2%B9%20%C3%90%C2%B2%20%C3%91%C2%8D%C3%90%C2%BD%C3%90%C2%B5%C3%91%C2%80%C3%90%C2%B3%C3%90%C2%B5%C3%91%C2%82%C3%90%C2%B8%C3%90%C2%BA%C3%90%C2%B5%20_%20%C3%90%C2%92.%20%C3%90%C2%90.%20%C3%90%C2%9A%C3%90%C2%B0%C3%90%C2%B7%C3%90%C2%B0%C3%91%C2%80%C3%91%C2%8F%C3%90%C2%BD%20_%20_%20_%20%C3%90%C2%9A%C3%91%C2%83%C3%90%C2%BF%C3%90%C2%B8%C3%91%C2%82%C3%91%C2%8C%20%C3%90%C2%BA%C3%90%C2%BD%C3%90%C2%B8%C3%90%C2%B3%C3%90%C2%B8%20%20%C3%90%C2%B8%C3%90%C2%BD%C3%91%C2%82%C3%90%C2%B5%C3%91%C2%80%C3%90%C2%BD%C3%90%C2%B5%C3%91%C2%82-%C3%90%C2%BC%C3%90%C2%B0%C3%90%C2%B3%C3%90%C2%B0%C3%90%C2%B7%C3%90%C2%B8%C3%90%C2%BD%20_%20ISBN%20978-5-4344-0106-7.htm#tab_person
http://www.ozon.ru/context/detail/id/1317031/#tab_person
http://www.ozon.ru/context/detail/id/3301481/#tab_person
http://www.ozon.ru/context/detail/id/4307202/#tab_person
http://www.ozon.ru/context/detail/id/4307202/#tab_person
http://www.ozon.ru/context/detail/id/2972043/#tab_person
http://www.ozon.ru/context/detail/id/2972043/#tab_person

Textbook title, data-line

31.| Counters. Manual (+ CD-ROM)
Authors: Evgeny Akimov, M. Manukhin
32.| Heat Power Engineering Systems and Energy Balances of Industries
Authors: Yu. G. Nazmeev, 1. A. Konakhina
33.| Technical Thermodynamics and Heat Transfer.
V. A. Kudinov, E. M. Kartashov, E. V. Stefanyuk
34.| Physical Bases for Fuel Free Power Engineering. Restrictions of the
Second Law of Thermodynamic. Author: E.G. Oparin
35.] Ecology
Author: V. A. Razumov
36.| Environment Safety and Environmental Law Problems of Pollution
37.] Power Supply and Power Consumption at Enterprises
Authors: E. F. Shcherbakov, D. S. Aleksandrov, A. L. Dubov
38.| Power Supply of Objects
Author: E. A. Konyukhova
39.| Electrical Power Engineering of Russia in 2030. Goals
Editor: V. Vainzikher
40.| Power Engineering in Acronyms and Abbreviations. English-Russian
Dictionary
Author: A. S. Goldberg
41.| Energy of Hydrosphere
Author: D. A. Soloviev
42.| Energy Saving in Communal Services.
Author: L.V. Primak
43.| Energy Saving in Industries and Exergy Analysis of Engineering
Processes
Author: E. E. Merker, G. A. Karpenko, 1. M. Tynnikov
44.| Energy Saving in Heat Power Engineering and Heat Technologies
Editor: Alexander Klimenko
45.| Energy Saving and Production Automation in Municipal Heat Power
Engineering. Variable Frequency Electric Drive
Authors: Yu. A. Krylov, A. S. Karandayev, V. N. Medvedev
46.| Smart Grid
Author: Janaka Ekanayake
47.| Smart Meters and the Smart Grid: Privacy and Cybersecurity
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Textbook title, data-line

Considerations (Energy Policies, Politics and Prices: Privacy and
Identity Protection)

48.| Renewable Energy in Russia
Author: Jesse Russel
49.| Fundamentals of Engineering Thermodynamics
Author: Michael J. Moran
50.| Principles of Heat and Mass Transfer
Authors: Frank P. Incropera, David P. Dewitt, Theodore L. Bergman,
Adrienne S. Lavine
51.| World Renewable Energy Network
Author: Jesse Russell
52.| Renewable Energy: Sustainable Energy Concepts for the Energy
Change
Authors: Roland Wengenmayr, Thomas Buhrke
53.| Applied Thermodynamics for Engineers
Author: Ennis William Duane
54.| Thermodynamics

Author: Ennis William Duane
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Curriculum map for Master Study-Programme “Innovative
Technologies for Energy Saving and Environmental Protection
“Green Master”
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Programme learning outcomes

Knowledge and Understanding B5 | Organize creative teamwork for complex

inspection of industrial processes
A1l | Gain knowledge of types of energy, B6 | Use tools of power economy and industrial
energy generation peculiarities and ecology diagnostics

transfer

A2 | Understand methods of system B7 | Develop work plans in energy saving
approach to analysis and synthesis of

energy consumption processes

A3 | Consider methods of technical and B8 | Assess chosen scientific approaches to
economic  analysis of  energy objectives solution

consumption processes

A4 | Understand methods of optimal B9 | Assess environmental consequences of energy
decisions search saving activities
A5 | Acquire in-depth knowledge of energy Graduate skills
and eco audit technology
A6 | Understand limit thermo-dynamic C1 | Develop critical thinking and carry out
systems of energy consumption research (e.g. Present critically and compare
their own views and those that differ from
their own in native language and in English
A7 | Understand necessity of complex C2 | Identify and use various learning sources in
study of research objects students’ scientific occupations.
A8 | Gain knowledge of energy saving C3 | Communicate and negotiate effectively with
systems and equipment different stakeholders individually and in-
group using verbal, written and electronic
modes of communication (in native language
and in English).

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

B1 | Be able to inspect energy consumption C5 | Work effectively individually or in groups to
systems to improve their energy accomplish assigned tasks.

efficiency and ecological safety

B2 | Use tools of power economy and C6 | Develop efficient time management skills.
industrial ecology diagnostics

B3 | Conduct energy and exergy balances C7 | Appreciate the social impact of research and
of research objects practical work in the field of study

B4 | Choose criteria for solution assessment C8 | Reflect and evaluate on own learning and

in ecological and power systems

evaluate peers in a professional manner.
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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 industrial N. Popov
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 optimum N. Shiryaeva
decision making
5. | Tambov State Technical University
Energy and environmental audit N. Popov
6. | Russian Academy of Architecture and Construction Sciences
Engineering and economic analysis of energy saving S. Fedosov
activities
7. | Stavropol State Agrarian University
Environmental safety and energy sustainable development | N. Kornilov
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
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Tests for summing up modules:
Improvement of energy efficiency in natural and industrial systems

How are the volumes of produced energy and heat distributed for
generation sources?

Give approximate number of fuel and oil resources stock. Describe
recourses consumption system in 21% century.

What does Russian economy contain as energy systems saving
reserves (%)?

How are water resources distributed in industries?

How do industry and transport affect the atmosphere condition?
How does energy saving influence on emissions reduction?

What are the main energy resources saving methods at industries and
everyday life?

What state bodies control energy saving?

Name the main fields of energy saving state policy.

Does energy saving require business development?

How is energy saving programme implemented in regions?

What kind of organizations of the Tambov region are interested in
energy saving programmes realization?

“Green technologies” for sustainable development

What are the tasks in “Energetic programme of Russia till 2020?
Enumerate main activities for energy saving.

What tools are applied for commercial measurement of power
consumption?

Give the definition of two-winding electrical transformers.

What is the influence of active and reactive power correlation on energy
losses in energy saving systems?

Define the principle of electric motor reactive power compensation and
related applied devices.

What are the technical means of reactive power compensation?

What are the components of electric motor total loss?

How does motor controller load influence on its energy efficiency
conversion and when do we manage the electrical motors change?
Name general activities for energy saving of electrical motors
exploitation.

Life cycle of energy, energy management and optimal decision making
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Life cycle of energy, energy management and optimal decision making

What are the components of energy consumption balance?

What is the purpose of enterprise energy balance?

What forms income and expenditure sides of active power energy
balance?

Usual and renewable sources of energy

What do power costs at enterprise and housing and utility sector define?
Give examples.

What factors define energy efficiency of water supply and water
consumption systems?

What energy saving reserves can be applied in water supply of industries
and residential buildings?

What energy saving reserves can be applied in drainage?

What is the role of water supply and drainage systems automatization for
energy saving?

Evaluate the reasons of power overspend in water supply and drainage
systems.

How are power saving volumes evaluated in water supply and drainage
systems?

Practical application of energy saving technologies

What is the role of individual water control of consumer?

What is the purpose of energetic examination of boilers and ancillary
equipment?

What necessary certification does boiler plant equipment require?
What does equipment and widget certification at thermal engineering
mean?

Explain the influence of air on fuel losses at boilers.

What is chemical unburned fuel? Its influence on boilers economy.
Explain the function of economizers and direct contact heat exchangers
at boiler plant.

Give examples of energy saving activities and their efficiency during
boiler plant work.

What is the role of water purification for heat and power equipment?
What is the purpose of deaeration of boilers and heat systems make up
water?
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Fundamentals of thermodynamics and exergy analysis

Name modern technologies of water preparation.

What are the complexones and how do they remove limescale from
heating systems?

Name the types of deaeration devices of make-up water and their
operation cycle.

What are the areas for technological processes analysis calculation?
Assess the efficiency of specific activities for energy saving in district
heating systems.

Give definition of “building heat shield” term.

Name the rates of building heat shield.

What are the classes of building energy efficiency according to standards
0f23.02-2003?

What are the normalized values of thermal resistance?

Name the energy saving reserves of housing construction.

Name the energy saving reserves of housing heating.

How can steam boiler plants energetic potential be applied?

What are the energy losses of consumers heating substations?

Name heating consumption control devices.

What is the meaning of regulation of heating delivery and consumption?

Engineering and economic analyses of energy saving activity

What are the components of heat consumption balance?

What is the purpose of enterprise heat balance?

What forms heat energy expenditure sides of housing and utility sector
enterprises?

Name the main energy losses types of compressor installations.

What is the influence of compressed air pressure on its leaks through
holes and power losses?

How to economize the energy during compressor exploitation?

How do you understand heat and chemical pollution of atmosphere?
What are the blow air conditioners and their function in boiler’s
operation?

Name other application of steam at steam boiler plants.

What does the heat and power cogeneration mean in heating system and
is it possible to apply it at steam boiler plants?

Energy and environment audit

What are the main legal documents of energy and environment audit?
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What organizations can conduct the energy and environment audit?
What are the purposes and tasks of energy and environment audit?
What are the main stages of energy and environment audit?

Name the motivations of individual control of energy recourses for
population.

Name requirements for devices applying at energetic inspection.
Define the application of technical and economic analysis.

What does building energy and ecology certificate involve?

What does onsite energy loss elimination programme involve?
Name the assessment of investment efficiency for enterprise energy
saving programme.
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Laboratory works Nel-7

Laboratory works Nel-7 are developed for the following modules:
“Green technologies” for sustainable development
Practical application of energy saving technologies
Usual and renewable sources of energy

Laboratory works are conducted with help of special stands providing alternative
energy sources application: solar collectors, heat pumps and wind generators.

Textbooks for laboratory works contain the following materials:
Solar collectors, their constructions and purpose working principles.
Practices with solar collector: operating mode choice, energy conversion
efficiency estimation.
Wind turbine installation capability study, construction features analysis,
application in Russia.
Definition of optimal operating regimes of wind generator in Russia.
Study of heat pump construction.
Calculation of pump heating load at household.
Heat pump stand practice.
Laboratory work defence is conducted with the help of results
demonstration at stands.

Requirements for laboratory work acceptance

Work is “defended” if:
a) It is organized according to department’s requirements.
b) Master student can work with stands and answers 90% of teacher’s
questions.
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Teaching methods in GREENMA programme
Various teaching methods are being used in the frames of GREENMA.

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.

Active study directed on obtaining skills of energy saving technology
and methods. Realized during stage and practical study at enterprises.
Problem solution method is used at the final phase of study when the
topic of master thesis is chosen.

Active study in GREENMA programme

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. Among the enumerated
technologies, a special attention is given to case-studies.

TSTU study programme involves two types of case-studies:
a) analysis and assessment of energy saving problem teaching;
b) decision-making teaching.

One of the examples of case-studies application in “Improvement of energy
efficiency in natural and industrial systems” is the task of energy saving at city
waste treatment plants. Its solution is conducted gradually. In the beginning of each
stage, a teacher defines the aim of master students work. At the end of stage, its
success/fail is demonstrated. It is useful for both individual work and teamwork.
Let us analyse this example in details.

Research object: city waste treatment plants (CWTP).

Problem situation — on the one hand, power energy costs increase by energy
providing organization, on the other hand, CWTP power efficient decision-making.

Case aim — teach students to develop energy saving activities within CWTP

Institutional system — Tambov JSC “Vodokanal”
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Assessment criteria
Assessment criteria for test results
a) competence assessment criteria (results)

Test questions show the comprehension level of students’ knowledge, skills and
abilities according to competences. Credit test includes different tasks allowing
assessment of competence acquisition for:

e  Determination of technical concepts;

e  Energy saving processes characteristics ;

e  Equipment efficiency factors characteristics;
e  Appropriate judgement choice;

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

b) description of assessment scale

e  Upto 40 % of right answers — competences are not acquired, test
repeating;

e 40 % — 60 % of right answers — partial acquisition of competences, extra
questions for subject sections if low grades;

e 60 % — 80 % of right answers — sufficient level of competence
acquisition;

e  More than 80 % of right answers — high level of competence acquisition.

Assessment criteria Assessment scale

Test results 60-80% - knowledge of subject is «passed»
shown, answers to the main questions are right

Test is not completed or result is less 60% - «failed»
knowledge is poor, answers to extra questions are
with essential mistakes
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Exam assessment criteria

Assessment criteria Assessment scale

Full answer is given, comprehended knowledge is shown, | «excellent»
main issues are disclosed, task is solved

Answer is logically structured, applying modern technical | «good»
terms, some inaccuracies or small mistakes are made

Answer is insufficient, logic is broken, task is not solved | «satisfactory»
or serious mistakes are made

1) The answer is vague with significant mistakes «unsatisfactory»
2)  No answer
3) Reject to answer

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 TSTU), 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 CTIT TSTU 07-97 “Diploma and course projects (works).
Registration rules” and recommendations for graduation works
fulfilment in e-form, confirmed by TSTU rector’s order dated
14.05.2010, Ne 125-04 (provided to students);

e  Review of GQW supervisor (presented by GQW supervisor);

e  GQW check results for plagiarism (presented by GQW supervisor);

e  Student’s academic record book (presented by SEC secretary).

e  GQW preliminary review Commission:
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Evaluates student’s readiness for GQW defence;

Checks the full set of materials for GQW defence;

Gives results of competences level, based on current grades of student
(for students FSES HVE or FSES HE);

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

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

GQW defence procedure

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

One meeting period is no more than 6 hours;
During one meeting no more than 12 GQW can be defended;
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
decision is made by majority of votes.

SEC decision about GQW grade, “bachelor” qualification award in 280700.62 —
“Technosphere safety” 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
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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;

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);

number of learning resources is less than 30;

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;
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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:

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;

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

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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MeTtoa Case-Study B nporpamme Green Master
IIpumep HCOJIB30BAHHUA METOAA KEeCOB

MonayJab Kypca:
«IloBbIIeHHEe IHEProdpGPeKTHBHOCTH
MPUPOIO-TIPOMBILIIEHHBIX CHCTEM»

O0BeKT uccaenoBaHus - ropoackue ounctHsie coopyxenus (I'OC)

IIpoéaemMuasi cuTyanmsi — TOBBIICHWE Tapuda Ha  DICKTPOIHEPTHIO
SHEpProcHabXKarollell opraHuM3anueid ¢ OJHOW CTOPOHBI, MpErojaraeT MOWCK
sHepro3¢pexTuBHbIX pemennii ['OC ¢ npyroii.

Heap keiica — Hay4YuTh CTYAEHTOB pa3padaThiBaTh CHUCTEMY MEPOIPUSTHI IO
sHeprocoepexenuto B pamkax ['OC

HNucTtutymmonanbHas cucreMa — Tam6oBckoe OAO «Bonmokanam»

IIporpammuas kapra keiica
(anropuTm 00yueHus )

TobloTop:
Bbibop KAtoueBbIX CryaeHT:
AvpaKTMdeckux u  STYAGHT: ®opmuposaHne
TEeXHUYECKUX Mouck u KOMReTeHLMi
ocobeHHocTeil axamms Tblotop:
Hauano HYKHOW Mposepka
Kelica nHbopmaummn peLLeHmit
MNpobnemHas [MocTaHOBKa PeweHune 2 Oa
cuTyauma Iy | EENECTY T — i-li 338aun ——> — = —
i-ro atana
Het
|
TbroTOp:
Het ? I
— i>k +—— je—i+1 <+ [lpomexyToyHaa
OLEeHKa paboTbl
l [Oa CTyAeHTa

1. O6wumit pesynbrat 0byyeHus
2. WHXeHepHoOe pelleHne

!

KoHeu, Kelica
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Tekcer kelica

Uro nenaer ThioTop?

Yro nenaer cTyaeHT?

Yro genarot
COBMECTHO?

1. Opranusyer
IPYIIIOBYIO
paboTy cTyaeHTOB

2. Crasur
UHKEHEPHYIO
3amauy Nel —
TOPOJICKHE
OYKCTHBIE
CHCTEMBI KaK

AHaNIH3UPYIOT MOHSATHSA
«IHEPromnoTpedICHUEY,
«9HEPrOEMKOCTBY,
«aHepro3HeKTHBHOCTHY,
«QHEProcOepeIKCHHEY, BBISBISIOT
CXOJICTBO M PA3JINYUS MEXITY HUMH
W3yuaror ocobeHHOCTH Ki1acca
«TPUPOIO-TIPOMBILIIICHHBIX
CHCTEM» U «KaHOHHYECKYI0» CXeMY

1. O6cyxmaror
BapHAaHTLI
OTBETOB

2. OueHuBamOT
KaXJ10r0
CTyJIEHTa
o
100-6ansHOM
HIKae

OOBEKTHI B3aUMOJCHCTBUSA e¢ KOMIIOHEHTOB |3. HameuaroT
SHEProcOepeIKEHUS OO0CHOBBIBAIOT MTPUHAAJICKHOCTD paboty
3. Pekomenmyer TOPOJICKUX OYUCTHBIX CUCTEM CJIEIYIOLIETO
JATEpaTypy U KJIACCy «IPUPOAO- JTamna
Hurepuer- NPOMBILUIEHHBIX)» U
pecypesl 1o pa3pabaThIBalOT CTPYKTYPHYIO
KaKII0U 3a/1a4e CXeMy LUPKYJISIIUU MaTepruaibHO-
4. 3apaer SHEPreTHYECKUX MTOTOKOB (UX
KoMIteTeHIun A2, 00pasily «KKaHOHHIECKOW»)
A7,B1,B5,C1, [4. OQopMIIsIOT OTUETHI, PE3EHTAIINH
C2 BrocsT ucnpaBneHus OTYEThI
HocJie UX 00CYKIEHHUS C THIOTOPOM
Pesyabrar 3agaun Nel
e ienfedvoniontouipipnipnismnin I
! s [ s 1
Pecypest : " Hcnapenust | > | 3amaxu
P I
Crounas : Kucnopon Bo3nyxa B%S;:il:;l:’m Miikpodiopa
BOZIA : : | |
: Toponckue  |Oupmiennas sonal : Hllmmecn
€00 CHUS | T >
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Yro genaer

Yro genaer cryaeHT?

Yro genaror

ThIOTOP? COBMECTHO?

1. Crasur AHAIM3UPYIOT JIUTEPATYDY, 1. O6cyxknaror
HH)KCHEPHYIO TOCBSIICHHYIO MpPe3CHTAINN
3amaqy Ne2 — 9HeprocOepekeHNIo Ha CTYZICHTOB
9Hepro-oajgaHc OYHCTHBIX COOPYIKEHHAX 2. Aunanusupyror
OYHCTHBIX AHATM3UPYIOT aTbTePHATHBHbIC
COOPYKEHHH TEXHOJIOTHYECKYIO CXEMY BapUAHTHI PECIICHUI

2. 3apaer HPOIIECCOB (B COOTBETCTBUU 110
KOMIICTCHI[HH: CO CTPYKTYPHOM CXeMOii JHEProcOCPEIKEHHUIO
A2, A3, A7, AS, 3agaun Nel) 3. IIpurnmaror
B1, B4, B5, B6, IMocematot npennpustae OAO pelieHue o
Cl1,C4,C5 «BogokaHam» 1 3HAKOMATCS CO HEOOXOIUMOCTH

CTaThsSIMU IHEPrOPACXOJIOB B COKpAIleHHs

OyXraJlTepckoM oT4eTe
Crposit auarpamMmmy
pacnpeneneHus Hepro3arpar
O Pa3IMYHBIM TIpolieccaM Ha
OYHCTHBIX COOPYKCHHSX
ITpunnMmaroT penienus no
AHEProcOepeKEeHUIO

pacxooB Ha
a’panuo

4. OrenuBaror pabory

cryznenrtos no 100-
OaIbHOM IIKAJIe

Pe3yabTaT 3amaun Ne2

¥ pesnHgekyuo
XnopupoBaHuem

0,5% L
® OTOMNEHUE U = o6paboTky npoueccos
ocBeleHne ocanka oTcTanBaHuA 1
nomeLeH i yRNoTHeHUEM nepexauka
4% BO3BpaTHOrO WNa

* aspauyuio
65%

= Ha nepekauky
CTOUHBIX BOA,
15%

® Ha pelleTku

6%
74
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Urto nesaer ToI0TOP?

Yo nenaer cryaeHT?

Yro genaror

COBMECTHO?

1. CraBur 1. BBISBISIOT IPHYHHBI O6eyxmatoT
UH)XEHEPHYIO HECTaOWJILHOCTH B padoTe NPE3CHTALUN
3amaqy Ne3 — OMOJIOTMYECKON OYMCTKU CTYACHTOB
CTaOMIBHOCTH (pacxof CTOKOB, AHanuupyor
paboThI KOHLIEHTpauuu nnpumeceii, pH- CXEMBI YIIPABJICHUSA
OUYHCTHBIX cpenpl 1 T.11.) NoJauk KUCIOPoJa
COOPYXKEHUI 2. Waydaror Mreparypy BO3/lyXa B a3POTEHK

2. 3HaKOMUT
CTYJICHTOB C
0azaMHM JaHHBIX
o OAO
«Bopmokanan»

3. JemoHCTpHpYeET
paboty makeTa
CTaTUCTUYECKOMN
00paboTKH
IKCIICPUMCHTANb
HBIX JaHHBIX

4. 3apnaer
KOMIIETEHIHAN:
B5, B6, Cl1, C4,
C5, C8

TIOCBAIICHHYIO CUCTEMaM
MO/IauM KUCJIOPO/Ia B a9POTEHK
(KOHCTPYKIIMH a3paTopoB,
THIIBI BO3yXOBOJOB, CHCTEMBI
YIIpaBJICHUs IOJIa4el BO3yXa
W T.JI.)

3. MHcromns3yroT naker

CTaTHCTHYECKOW 00paboTKK
MH(DOPMALINH TS BBISBIICHHUS
JIMAMIa30HOB U3MEHEHHS
Harpy3KkH Ha CHCTEMY:
a’POTEHK-OTCTONHUK

4. HpezmaraIOT BapUaHTbl CUCTEM

yIIpaBIIeHHUS TTOAa4YeH
KHCIJIOpOJIa BO3/LyXa B a3pPOTEHK

O0CyX1arT
HEZOCTAaTKH
THIIOBBIX CUCTEM
yIIpaBJIEHUs
IIpunumaror
peleHue o
MOZIEpPHHU3ALUH
CYILECTBYIOIINX
CHCTEM YIpaBICHUS
pacxoziam Bo3Iyxa
OcyuiecTBIsA0T
paboTy CTYAEHTOB
no 100-6anbHOM
cHucTeMe

PesyabTar 3amaun Ne 3
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1400
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Yro genaer TI0TOP?

Yo nesaer cryaeHT?

Yr1o geaa0T COBMECTHO?

1. CraBuT HHKEHEPHYIO
3amauy Ned —
MOJICITHPOBAaHUE
CHCTEMBI adpOTEHK-
OTCTOMHHUK

2. 3HaKOMHUT C
KHHETUKOM
MPOIIECCOB
Muxasnuca-MeHTeH.

3. Pexomenmyer
HU3Y4UTH
MaTeMaTUYCCKUe
MO/ICJTH TIPOIIECCOB
6moounctku ASM -
1,2,3 u npyrue.

4. 3amaer
KommeTeHuu: Al,
A2, A3, A6, A7, BS,
Cl1, C2,

1. OcymecTBasior
TIOMCK HHPOPMAITHH
10 MOJICTUPOBAHUIO
CHCTEMBbI «a3POTEHK-
OTCTOWHUK»

2. O6cykmarT B
IPYIIIe U3BECTHBIC
BH/JIbI MOJIEJIEN

3. Hcnonb3syror
MPOTPaMMy PacueToB
colepKaHUs
KHCIIOpO/Ia B
a’POTEHKE

4. ®opmupyroT
TpeOoBaHUS K
CTPYKTYpE CHCTEMBI
yIpaBICHHS

BO3/IyXOIyBKaMA

1. O6cyxnaror

TNpe3CHTaluN CTYACHTOB

2. ®opmupyioT

KPUTHYECKHE 3aMeYaHus
TI0 MOJIETIUPOBAHUIO
MIPOIIECCOB
OMOOKHCIIEHHUS YTIIepOI-
1 a30TOCO/IEPIKAIIHX
BEIIECTB

3. Omnpenensitor TpeGOBaHMs

K TIOCTPOCHHIO
aIalITUBHBIX CUCTEM
MOlauy KUCIOpOia B
adPOTEHK COTTIACHO
MEHSIOIIEICs Harpy3Ku

4. Ouenusaror pabory

crynentoB 1o 100-
0a/IbHON CHCTEME

Pesyabrar 3agauu Ne 4
a)

sp T
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Yro penaer
ThIOTOp?

Yro genaer cryaeHT?

Yr1o geaa0T COBMECTHO?

1. Crasur3amauy |1.
Ne5—o
CTPYKTYpe
9HeproddhexTus-
HOTO YIIPaBlIeHHUs
MO/Ia4Yn
KUCI0poJa 2.

2. 3HAKOMMT
CTY/IEHTOB C
uaeei
ajanranum
MOJIEIH K
u3MeHsrommmes | 3.
YCIIOBUSIM

3. Bapaer
koMriereHuuu: | 4.
A6, A7, A8, C1,
C2, C4, C5, Ce,
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YYEBHASI MATUCTEPCKASI MPOT'PAMMA
«AHHOBAIIMOHHBIE TEXHOJIOT'UA
B C®EPE DHEPTOCBEPEKEHUS
1 SKOJIOTMYECKOTI'O KOHTPOJIS»
«GREEN MASTER»
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*

PA3PABOTAHA B PAMKAX IMTPOEKTA TEMITYC
530620-TEMPUS-1-2012-1-IT-TEMPUS-JPCR
"OBYYEHHME B TEUEHUE BCEM XU3HU U MATICTPATYPA
B OBJIACTU MHHOBAILTMOHHBIX TEXHOJIOTHIA
B COEPE OHEPI'OCBEPEXXEHMW A 1 DKOJIOTMYECKOI'O KOHTPOJIA
B POCCUMCKUX YHUBEPCUTETAX C YYACTUEM PABOTOJIATEJIEM «GREEN MASTER»"

PYKOBOACTBO 1O NTIPOI'PAMME

IIporpamma oOyuenus pa3paboTaHa B COOTBETCTBUH C EBPOIEHCKIM H3MEPECHHEM
(IToxo1 Ha OCHOBE PE3YJILTATOB OOYUCHHs)
MHuHoBanuu:
®  TI0JXOJ, OPHEHTUPOBAHHBIN HA CTyJEHTA
®  COOTBETCTBHE LU
®  pe3ysbTaThl O0YYEHHS — YTO BBITYCKHHUK OY/ET 3HATh, IOHUMATh M OyJeT CriocoOeH JienaTh
IOCIIE YCIIEITHOTO 3aBEPIICHNUS JaHHOH 00pa30BaTeNbHON IPOrpaMMBI
e  MEpONPHATHUS MO JOCTIKCHHIO 0’KHIAEMOTO Pe3yibTara

ITapTHeps!

Poccniickuii xumuko-texnonorndeckuil yausepcurer um. JI.1M. Menneneesa, Mocksa
BaHOBCKUIT rOCYIapCTBEHHBINH aPXUTEKTYPHO-CTPOUTENBHBIH YHUBEPCUTET

MBanoBckuil rocy1apcTBEHHBIN XMMUKO-TEXHOIOTHYECKUI YHUBEPCUTET
Cesepo-OceTuHckuii rocynapctBeHnslit ynusepeuter uMm. KUJI. Xeraryposa, Bnanukaskas
IIepMckuit HAMOHANBHBIN MCCIE0BATENbCKUM MOTUTEXHUYECKUN YHUBEPCUTET
CTaBpOIONbCKHUI TOCYJaPCTBEHHBIH arpapHbIi YHHBEPCUTET

TamOo0BCKHii rocyiapCTBEHHBIH TEXHHYECKHI YHUBEPCHTET

TroMeHCcKkHI Tocy1apCTBEHHbII apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET

VYpansckuii Genepanbublil yHEBepcuTeT HMeHH epsoro IIpesunenta b.H. Enpnuna, ExatepunOypr
Bnagumupckuit rocynapersenHsiii yausepcurer uM. A.I'. u H.I'. CroneroBbix
Boponexckuii rocy1apcTBEHHbIH apXUTEKTYPHO-CTPOUTENbHBIH YHUBEPCUTET
Jlonpouckuii yausepcuretr Cutu

Cunesckuii TexHONOrHYecKuii yunsepcurer, Karosuue, [lonpma

YHusepcuter Anukanre, Mcnanus

Yuusepcurer r. I'enyn, Hranus

TAMBOBCKHI TOCY JAPCTBEHHbBIN TEXHUYECKHWIA YHUBEPCUTET
2015
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BBeaenune

YHuBepcuter

Tam0oBckmii rocy1apcTBeHHBbIN TeXHUYECKUH YHHBEPCUTET,
TI'TY, Poccus

YpoBeHb porpamMmbl

MarucTepckasi mporpaMma

Cratyc

CoBMecTHast MEKIAyHapoaHasi mporpamma

HanmenoBanne kypca

VHHOBaMOHHBIE TEXHOJIOTHH B cdepe IHeprocoepekeHns 1
IKOJIOTHIECKOTO0 KOHTPOJIS
280700.04 (Kox o6pa3oBaTebHoii kiaccupuxanuu PD)

Hampasnenue nu xon

TexHnocgepHasi 6e301aCHOCTD

KJIacCH(UKAIIN 280700 (Kox odpa3oBaTenbHol Kiaccupukanun PdD)

Keamudukanms Maructp

Beb-caiir http://greenma.tstu.ru/
http://www.tstu.ru/r.php?r=structure.kafedra&sort=&id=3

DakynpTer Texnonoruyeckuii HHCTUTYT, MHCTUTYT 3JHepreTUKH

Anpec TI'TY, Tamo0oB, 392032, yia. Muuypunckas, 112A

IIponomkuTe bHOCTE 2 roga

Kypca

Harpyska 120 xpenutoB (B coorBercTBHH ¢ EBponeiickoii cucremoii

nepeBo/ia M HAKOIJIEHUs KpeauToB H Poccuiickum
00pa3oBaTeJbHBIM CTAHIAPTOM)

3aryck nporpaMmbl

CenTsaops 2014

[TpodeccronansHoe
[pU3HaHUEe

KoncyapTupylomue opraHu3anuu npu paspadorke

NMpOrpaMMbI:

- OAO «Tam0oBcKHEe KOMMYHAJbHbIE CHCTEMBbI»

- 0OAO «TamM00BBOIOKAHAID)

- OAO «IIurmeHT»

- OAO «TamGoBmam»

- HWHcerutyT 3Heprocoepeskenus CBepaioBckoii odaactu,
ExarepunOypr

- ®eaepajbHas cay:kda 1Mo 3aliMTe NPaB NOTpedUTeNeH
U 6JaronoJiyuns yejaoBeka, Bragumup

- Como3 crpoureineii CeepaioBckoii odJacru,
ExartepunOypr

- Aamunuctpauus Tam0oBckoii 001acTn

- 0OAO «Juepromepay», CtaBpono.anb

Opranuszanus
y4aeOHOro mporecca

CemecTpbl (MO1YJIH), JIEKIIUH, IPAKTHYECKHE 3aHATHUS,
JIaGopaTopHbIe padoThl, CAMOCTONATE/ILHAS PpadoTa, HAy4YHOe
PYKOBOJCTBO, HAIMCAHME MATHCTEPCKOI JUCCEPTALUM.

79



http://greenma.tstu.ru/
http://www.tstu.ru/r.php?r=structure.kafedra&sort=&id=3

Onpenesienne 00pa3oBaTebHbIX NOTPEeOHOCTEH PbIHKA TPYAA U
JAPYTHX 3aHHTEPECOBAHHBIX CTOPOH M ONpeae/ieHue
o0pa3oBaTeJIbHbIX LeJIeil

Ha navansnoM stane paspabotku npoekta GREENMA Ob1in paccMOTpeHbI
oOpa3oBarenbHble HOTPEOHOCTH pPBHIHKA TPYJAa, KAcCAlOIIUECs CIELHAINCTOB B
obmacti  2HEpProcOepekeHWs,  CIOCOOBI  TIOBBIIICHHS  DHEPTETHUECKOU
3¢ PEeKTUBHOCTH M COBEPLICHCTBOBAHHUS MPOMBIIUICHHBIX MPOIeccoB. B mpoekre
GREENMA wucnonesyercss mogens PDCA (Plan-Do-Check-Act) (mmanmpyit —
OCYIIECTBIISIE — TNpOBEpsiii — NEHUCTBYH), COAEpX aHUE KypcoB pa3padaThIBaeTCs
M OCYIIECTBJISICTCS B COOTBETCTBHM C ONBITOM IAPTHEPOB TIPOEKTA, Kak
YHUBEPCHUTETOB, TaK U KOMITaHUH.

Omnpoc 3auHTEPECOBAaHHBIX CTOPOH OBUI MPOBEJECH B Pa3lUYHBIX PETHOHAX
Poccuiickoit ®enepaunyu, B TOM UHClIe B peruoHax 6 YHUBEPCUTETOB,
peanu3yonmMx nporpaMmy oOydeHus. Bcero B ompoce npuHsim ydactue 92
koMmanud. B TamOoBCKoOW 007acTH B OIMpOCE Y4acTBOBANO 14 mpennpusTHii u
opraHu3anuii.  Pe3ympraTel  ompoca  IpOaHAIM3HPOBAHBI €  MOMOIIBIO
CTaTUCTHUYECKOTO TmporpaMMmHoro obecredenus (SPSS). [lerampHbIil  0030p
pe3ynbpTaToB coaepkutcs B otdere no npoekty TEMPUS: Mogens peanu3zaiuu
MarucTepckoi mporpaMMbel B OOJACTH WHHOBAlMOHHBIX TEXHOJOTHH Ui
sHeprocOepexeHus u sxkosorundeckoro koutpoiist "GREENMA".

B pesymprare craTHCTHYECKOTO aHamW3a OBUT pa3paboTaH mpoduib
KBaTM(UKAIIMKA  BBITYCKHUKA IPOrPaMMBIL, 4YTO MOMOTJIO  cHopMUpOBATH
pe3ysibTaThl 00y4eHHs 10 TIporpamMmMe.
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Knowledge and Applying knowledge Making Communications |Learning Skills
understanding and understanding Judgements Skills
* to gain in-depth |+ to design energy * to make * to communicate |* to identify and
knowledge of consumption systems informed and negotiate use various
energy and to improve their professional effectively with learning
resource energy efficiency and | decisions based| different sources in
fundamentals ecological safety on scientific stakeholders students’
 to know natural | to organize creative knowledge and | individually and scientific
resource teamwork for complex| appropriate in-group using occupations.
management inspection of criteria, verbal, written and |* to reflect and
* to understand industrial processes necessary for electronic modes evaluate on
complex * to conduct successful of communication | own learning
approach to environmental management in| (in native and evaluate
innovations, monitoring in the field of language and in peers in a
methods of * to use tools of power energy saving English). professional
system approach economy and and efficient |+ to work manner.
to analysis and industrial ecology use of natural; effectively
synthesis of diagnostics * to appreciate individually or in
energy * to solve safety, the social groups to
consumption environment and impact of accomplish
processes quality problems. research and assigned tasks.
* to consider * to organize renewable| practical work (¢ to develop
monitoring energy and energy in the field of efficient time
techniques and management study management
environmental * to carry out a * to develop skills.
control of feasibility study of critical
emissions and designed systems and | thinking and
work components taking carry out
environment for into consideration research (e.g.
evaluating real energy saving and Present

environmental
conditions and
preserving
environmental
heritage.

environmental
protection
technologies.

to apply the
knowledge in the
research, design,
teaching and
administrative work in
the fields of energy
production and
transfer, civil
engineering and
environmental
protection.

to assess chosen
scientific approaches
to objectives solution

critically and
compare their
own views and
those that
differ from
their own in
native
language and
in English).
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UYro xacaeTcsi aHanM3a pe3ydbTaTOB OIpOca, BCE IOTCHIMAIIbHBIC
paboTolaTeny OTMETWIIM 3HAYUMOCTh M MHHOBAIIMOHHBIH XapaKTep MpOTrpaMMEl
GREENMA. OO0mee 3ame4yaHue 3akiodyajloch B OTCYTCTBHM HH(pOpPMalMu O
Hayaje INporpaMMbl Ha TeppuTopud Bced Poccum, TO ectb Morim OBITH
OITyOJTMKOBaHBI OOBSIBIICHNSI B HAIIMOHAJBHBIX ra3eTax, YTO PACIIMPWIIO ObI YHCIIO
IPETeHJEHTOB M PE3yJbTaThl IIPOEKTa MOIJH OBITh pacHpOCTpaHeHsl B Ooiiee
IIMPOKOM JIMaria3oHe.

O6oOmass  OTBETHI, MOXHO  CKa3aTh, 4YTO TMpoTrpamMma  XOPOIIO
cOaJaHCUpOBaHA IO KIFOYCBBIM TEMaM 3JHEPrOCOCPEKCHHUS M HKOJIOTHYECKOTO
KOHTPOJIA, OHa HPEACTaBJIACT I[eﬁCTBHTeJ'[LHO Ba’XHbIC HpO6HCMBI, IIOKa3bIBACT
peajbHOE COCTOsIHHME dHeprocheperaronero 000pyI0BaHus. AKIIEHT Ha 3elICHBIX
TEXHOJIOTUAX, KaK aJIbTCPHATHBA, COOTBECTCTBYET 3KOJOTHYCCKN OpHeHTHpOBaHHOﬁ
MOJICITH Pa3BUTHUSI SKOHOMUKU PoccuH, 3asBIIEHHONW POCCHICKUM MPABUTEIbCTBOM
B CTPATETHUH SKOJIOTUYECKOTo pa3BuTHs PO.

CyIIecTBEHHO  OIICHMBACTCSI  BAXXHOCTh  BBITYCKHWKOB  ITPOTPaMMBI
GREENMA s conuanbHO-2KOHOMHYECKOTO pa3BuTHs TaMO0BCkoil o0iacTu.
OKCHEpTHl CUUTAIOT, YTO 3KOHOMHYHOE TOTPEOJICHNE SHEPTHH MOXKET AOCTHUTaTh
30-40% B NPOMBIIIICHHOM CEKTOPE PETHOHA.

Ienu nporpamMmsel:

IMporpamma GREEN MASTER mnpemnaraer kOMOMHHUPOBAaHHBIA TOIXOM K
TEXHOJIOTHYECKOMY MEHEKMEHTY B cdepe yCTOMYMBOCTH M HSHEPreTHYeCcKHX
npobiaeM. OHa mpegycMaTpUBaeT COYETaHHWE OCHOBOIIOJIATAIOIINX BOIIPOCOB
TEXHOJIOTHYECKOTO MEHEIKMEHTa JHEPreTHYeCKHX M 3KOJIOTHUECKHX IpobieM,
WHTETPUPOBAHHBIX B  pa3jIMYHbIE acHeKThl (3HeprocOepe’keHHe, OCHOBBHI
TEPMOJMHAMHKH, 3aKOHOJATENILCTBO B IMPEAMETHBIX 00JacTsIX, KOHOMHUYECKHE
BOIIPOCHI, SKOJOTHIECKIH KOHTPOJIb, ONTHMHU3AINOHHBIC MOJICTIH).

Maructepckasi mporpaMMa HarpapJicHa Ha Tepeaady TITyOOKHX 3HAHHM IO
OCHOBaM DHEPreTHKH W PECypcoB, MEHEHKMEHTY NPHUPOITHBIX PECYpPCOB,
KOMIUIEKCHOTO ~ TOJXOJa K  WHHOBAalUSAM, TCXHHUKAM  MOHHTOPUHTa H
9KOJIOTHYECKOTO KOHTPOJII BBIOPOCOB B OKPYXKAIOIIYIO Cpexy [UIS OIICHKH
peaTbHOM 3KOJIOTUIECKOH OOCTAHOBKU U COXPAHCHHS 3KOJIOTHYCCKOTO HACIICIUS.
Bemyckauk  mporpammbel  Green  Master Oymer  skcmeproM B cdepe
BO300HOBIISIEMOH JHEPTrUM W HSHEPTETUYCCKOM MEHE/DKMEHTE, SKOJIOTHICCKOM
MOHUTOPUHIC JJIA pa6OTBI B KOMIIAaHUAX W TOCYAApCTBCHHBLIX OpraHU3alugXx,
3aHUMAIOIIUXCS  MpoOJeMaMu  COXpaHEHHWs, Oe30mMacHOCTH M KadecTBa
OKpYIKaIoIIei cpepbl.
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O0pa3oBaTe/ibHAs POrpPamMMa MpeaiaraeT BHIMYCKHUKY CJIeAyoue
NporpaMMHbIe KOMIETeHIINU (MJIH 001IMe HABBIKH):

Beimycknuk nporpammel «Green Master» Oyzer o0nasaTh KOMILIEKCHBIMU
HaBBIKAMH KOHCTPYHUPOBAHUS, OIIEPUPOBAHUS U YNPABICHUS TEXHOJIOTHYECKUMHU
CHCTEMaMH U MPOLIECCaMHU B OCHOBHBIX 3HEPreTUYECKUX OTPACIIAX: SNEKTPUUECTBA,
OTOIIICHUSI U TOILIMBA.

BBITycKHUKM ~ IIporpaMMBbl  IPHOOPETYT  HEOOXOOMMBIE  HaBBIKH
KOHIIETITyalbHOTO TPOEKTHPOBAHMS IPOIECCOB MPeoOpa3oBaHUs SHEPIHU U UX
coctapisronnx. OHM CMOTYT OLCHHMBATh M PEIaTh TEXHOJOTWYECKHE IPOOIIEMbI
(TepmanpHBIE, SKOJIOTHYECKHE, MEXaHHYECKHE, XHMHUYECKHEe, D3JICKTPHUECKHE),
KOTOPBIE MOTYT BOSHUKHYTH B COBPEMEHHBIX CHCTEMax IPeoOpa3oBaHus SHEPTUH.

ITocne 3aBCPUICHUA MTPOrpaMMbl MAruCTp CMOXCET aHAJIU3UPOBATL U
OLICHMWBATH OIICPAIITMOHHBIE W OKCIUTYyaTallHOHHBIE Ka4dYe€CTBA OJOHEPIre€TUYCCKUX
CUCTEM, HCIIOJIB30BAaTh BO300HOBJIIEMEIE UCTOYHUKU OHCPIUU U HETPAAUIIUOHHLIC
TCXHOJIOTHH.

S3pIkH 00y4YeHHsI: PYCCKUN U aHTIINICKUM

BCTyl’ll/ITe.]'IbH])le Kputepum:

Crenenb 0aKkajiaBpa MJIM CICHHATHUCTA B COOTBETCTBYIOLIEH OTpaciiu HayKH
WIN TEXHWKH, HWMEIOIIeH OTHOIIEHHE K IPOMBIIIJICHHON XUMMH,
XUMHUYECKOH TEXHOJIOTUH, TpaXJaHCKOMY CTPOUTEIILCTRY,
SHEProcOEpeKEeHUI0, NPUPOJIONOIB30BAHNI0 M 3AIIUTE OKPYKAIOIIEH
CpeIbl; JKeJaTeleH OMBIT pabOThl B YKa3aHHBIX 00JIACTSIX.

Buiagenne aHTIHiicKHUM SI3bIKOM (OyZIEeT OLIEHUBATHCS B XOJIE HHTEPBBIO).

HNHocTpaHHBIM KaH/uaTaM HEO0OX0aNMO HMETh cepTu¢uKar-
MIOJITBEPKICHHE TTOCEIIEHHSI KypCOB PYCCKOTO S3bIKa.

Metoabl 00y4eHust

IIpornecc 0OydIeHNsI OPraHNU3yeTCsl B COOTBETCTBUH 3 OCHOBHBIM NPHHIIUIIAM
- YCHJICHHBIH MEXJMCLMIUIMHAPHBIN MOX0]
- TIOJIXOJI CHHTE3a Pa3INYHBIX IIPEIMETOB
- MOJICNMPYIOLINE HHCTPYMEHTHI aHATH3a IPOIIecca

Pe3ynpraToM 1aHHOTO MOJX0Ja sBJISETCS NpodeccnonanbHas BO3MOXKHOCTb
NPUMEHSATh W JIENUTHCS 3HAaHUSIMU B CQepe DHEPreTUKH U IKOJIOTHMYECKOTO
KOHTPOJIS
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IMpouecc oOyueHHsT COCTOMT W3 CEMHHApOB, HAy4YHOTO pPYKOBOJCTBA,
MPAaKTHYECKUX 3aHATHH, CHMIIO3MYyMOB, 3aHATHH 10 pEIICHUIO IpodieMm,
71ab0paTOPHBIX paboT, CTAXKMPOBOK, MOOMIILHOCTH, MPAKTUYECKON AEATEIHHOCTH B

podeccrHoHaNFHON 00IACTH, YEKTPOHHOTO 00yUESHHS.

OTnIUYnTEeILHON qepToi& nOporpaMmbl  SABJISICTCA  BHEAPCHUC

MOCJIeTHUX T0CTHKEeHU MEXKAYHAPOAHOI0 06pa3OBaHl/lﬂ, a UMCHHO!

. Mertonomoruu TioHMHTa
- JIyOMUHCKIX TECKPUTITOPOB
- EBpomneiickoil cuctembl iepeBoia U HAKOTUICHHUST KPETUTOB

B

HEC

B coorBercTBHH ¢ «/ly0JIMHCKHMH AeCKPHUITOPAMU», KBAJH(UKALMSI,
03HAYAIOIIAsi 3aBeplUIEHHe BTOPOro IHUKJIA, MNPUCYKAAETCH CTYIeHTaM,

OKOHYHMBIIUM y4eOHYIO IPOTpaMMy, KOTOPHIE:

- MIPOACMOHCTPUPOBAIN 3HAHNUE U TIOHMMAaHUEC, OCHOBAHHBLIC HA U

BBIXOAMIIUC 3a pPAMKU 3HaHPIﬁ, 00BIYHO aACCOLIMMPYCMBbIX C YPOBHEM

OakajiaBpa, KOTOPbIE COCTaBIISIIOT OCHOBY 00J1aCTH 00y4eHHUS;

- TMoKa3ajin OCBCAOMJICHHOCTb O CYIICCTBYIOIIUX npo6neMax Y HOBBIHM

B3IV Ha HUX, COBPEMEHHBIE MHCTPYMEHTHI 1 HOBBIC ITPOIIECCHI B

obOmacru 3HaHPII>i, 1160 pa3BUTUC HpO(i)eCCI/IOHaIII)HI)IX HaBBbIKOB,

- MOTYT IPUMEHUTH CBOW 3HAHUS M CIIOCOOHOCTH pelIaTh 33a9d B HOBOH
WJTM HE3HAKOMOU CpeJie B ITUPOKOM (MITH MEXTUCITUTLTUHAPHOM)

KOHTCKCTEC, OTHOCAIIEMCA K HX obnmactu 06y‘I€HI/I$I;

- 007a7at0T CIOCOOHOCTRIO HHTETPUPOBATh 3HAHMS, CIIPABIISITHCS CO
CJIOKHOCTSIMH ¥ ()OPMHUPOBATH CY>KACHHSI HA OCHOBE HETIOJTHON MJIN
OTpaHUYCHHON MH(OPMAINH, B KOTOPBIX OTPAKACTCS] OCO3HAHHE
COLIMAIBHON M 3TUYECKOM OTBETCTBEHHOCTH 3a MMPUMEHEHHE 3THX

3HaHUU U CY)KICHUII;
- MOFyT BCCTHU UJIN I/IHI/II_II/II/IpOBaTB JCATCIIBHOCTD U 6paTB Ha Ce6$[

OTBCTCTBECHHOCTD 34 MHTCJJICKTYAJIbHYIO ACATCIIbBHOCTD UHAUBUAYYMOB

WJIY PYIIL;

- MOT'YT Y€TKO U ACHO NE€peaaBaTh CBOU BHIBObI (a TAKXKC JICKAIIHUEC B UX

OCHOBE 3HAHHS U COOOPAKEHHST) AyTUTOPHH CIICIIHAIICTOB 1
HECIICINAIICTOB;
- 0o0najarT HaBbIKAMU 00Y4YEHHSI, HO3BOJISIOLIMMHE OCYLIECTBIISATh

JanbHeiiee o0pa3oBaHue ¢ OOJIbILEH CTENEHbIO CAMOCTOSTENBHOCTH U

CaMOpETYJINPOBAHUS.
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CTpykTypa nporpamMmmbl

ba3oBbie JAUCIHUIIIMHBI

Teoperudeckne 0CHOBEI SHEProdPPeKTHBHOCTH TeXHOC(HEPHOU OE30TTaCHOCTH

Oo0s3aTe/IbHbIE TUCIUILIMHbBI

«3erneHble TEXHOJIOTUIY YCTONINBOTO Pa3BUTHSIL.

I[MosbImenue 3HeproapGpeKTUBHOCTH MPHPOI0-NPOMBIIIICHHBIX CHCTEM

Onepeemuueckuii u sxonocudeckutl ayoum. IJHEPTETUISCKUH M 3KOJOTHUECKUAN
ay/IUT IPOMBIIUIEHHBIX 00BbEKTOB. [IpaBOBbIE aCIIEKTHI.

OCHOBBI TEPMOJIMHAMHUKI U METO/T KCEPTreTHYECKOTO aHaIIN3a

Moodenuposanue mexnonro2u4ecKux U NpUpooHvlx cucmem. MareMaTHyecKoe
MOJIENTMPOBaHNe 3HEProdPHEeKTHBHBIX MPOEKTHBIX PELICHUI

JKusHennvlll  yuki  dHEpeul, IHEPLeMUYECKUll MEHEONCMEHmM U  NPUHSIMUe
ONMUMATIbHBIX ~ pewieHuti. DHEPreTHYeCKUid MEHEDKMEHT U IPHHSTHE
ONTUMAIBHBIX PEIICHHUH

Okosoruyeckast 6e30MacHOCTh M SHEProyCTOWYHBOE Pa3BUTHE

JucuuninHbl o BLIOOpY:

«3enenvle mexmonocuwy ycmouuusoco pazeumus. IlpakTHka TPUMEHEHUS
«3EJIeHBIX TEXHOJIOTUID) TIPH MPOEKTUPOBAHUH MPONU3BOACTBEHHBIX CHCTEM

OcHoBbl  MepMOOUHAMUKU U MemOo0 dKcepeemudeckozo auanusd. Pa3paboTka
BBICOKOOKOHOMHYHBIX M JKOJOTHMYECKH OC30TacHBIX SHEPreTHYECKUX
YCTaHOBOK

Oxonoeuneckutl KOHMpOIb U MOOEIUPOBAHUE IHEPLOIPPEKMUBHBIX NPOEKMHBIX
peuwenuii. JTabopaTOpHBII IKOJIOrMIECKUI KOHTPOJTb

Onepeemuueckuii.  u  2xonocudeckuti  ayoum. Teopus  HM3MEPUTETHHOTO
SKCTICPUMEHTA

Hnoicenepnvlii u dKoHOMUYECKULl aHATU3 dHepeocOepezarouyeli 0essmenbHOCHU.
O(hhEeKTHBHOCTh  MICTIONB30BAaHUS  TPAOWIIMOHHBIX W BO300OHOBISIEMBIX
WCTOYHHKOB SHEPTUN

Huowcenepnovii u sKoHOMUHecKull ananus sHepeocoepezaioweli OesmerbHOCHU.
[lepcriekTMBHOE ~ WCMOJIB30BAaHHUE  PA3NMYHBIX ~ BHJIOB  IEPBHYHBIX
SHEPropeCcypCcoOB IS MPOU3BOICTBA TEIUIOBOM U ANIEKTPUIECKOM SHEPTHH

JlenoBoit ”HOCTPaHHBIH SA3BIK.

Hcropus n 3HaueHne bosoHCcKoro mporiecca Ui pa3BUTHS BBICIIETO 00pa30BaHMs

HpaKaneCRoe HCCICA0BAHUC. HayLIHO-I/ICCJ'IC,Z[OBaTeHBCKa}I pa60Ta B CEMECTPE.

Marucr €pCKast [uccepranms.
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Pacnpe)le.nelme MOL[yJ'Ieﬁ Imo ceMecTpam

HaumeHoBaHMe 1M CIMILIMHBI Kpenutsl | ®opma [penonasatesn
(0oOIuii 32 | OTYETHOCTH
ceMecTp) | B TeKyliem
cemecTpe
CEMECTP 1

Teopernyeckre OCHOBBI 12 2, KP [omos Huxomait
9HEProdHEeKTHBHOCTH Cepreesuu
TexHOC(hepHO# 6€30MacHOCTH npodeccop, I.T.H.
(6az08wiii 610K)
[oBbienue sHepro3hheKTUBHOCTH 15 30 [Tomos Huxomait
MIPUPOAO-IIPOMBIIUICHHBIX CHCTEM Cepreesuu

npodeccop, I.T.H.
enosoii unocmpanmwiil A3v1K 3 2 I'yauna Haranus

AnexkcanapoBHa

K.(.H., TONEeHT
Hcemopus u 3nauenue bononckoeo 3 2 Moseposa JIunus
npoyecca 0/ pazeumusi 6biCULE20 AHaTONIbeBHA
obpazosanus Hauanpaux

YIP.MEX.CBsI3el
[IpakTudeckoe rccienoBaHue. 75 30
HayuHo-uccnenoBatenbckas paboTa B
ceMecTpe

24
CEMECTP 2

Teopernyeckue OCHOBBI 3 30 IToroB Hukonai
3HEProd¢pHeKTUBHOCTH CepreeBud
TeXHOC(EepHOI 6€30MacHOCTH npogeccop, A.T.H.
(6baszoeulii 610K)
[oBbimienne sHEPro3hHeKTHBHOCTH 2,5 2 ITonnoB Hukonait
MIPUPOAO-TIPOMBIIUIEHHBIX CUCTEM CepreeBud

npodeccop, A.T.H.
DOHepreTHYecKuil U HKOJIOTUIECKUI 5 30 Kozauex Apremuii
ayJuT. DHepeemuyiecKuli u BnagumupoBuu
9KOI02UYeCKULl ayoum JIOIICHT, K.IL.H.
NPOMBIULTIEHHBIX 00BEKNO8.
Ilpasogvie acnexmor.

86




OCHOBBI TEPMOJMHAMUKU U METOJ 4 KP, D JIsmkoB Bacunmii
9KCEPreTHYECKOr0 aHaIHN3a HrnatseBuy
npodeccop, K.T.H.
DKojornueckas 0€30MaCHOCTh H 3 30 ITormoB Hukomnait
SHEProyCTOWYNBOE Pa3BUTHE CepreeBny
npodeccop, A.T.H.
MmxeHepHBIH 1 SKOHOMHYIECKUN 6 ) KobOenes
aHanm3 SHeprocoOeperarorei Anekcanzup
NeITeNbHOCTH. D hexmusHocmo Buxroposnu
UCNONL308AHUA MPAOUYUOHHBIX U JIOLIEHT, K.T.H.
60300HOBIAEMbIX UCTIOYHUKOB
oHepeuu
HnsxeHepHbIi 1 S)KOHOMUYECKUI 6 2 Munosatnos Ouner
aHanu3 SHeprocoeperaomei OpbeBnu
JiesaTenbHOCTH. [lepcnexmugHoe aCIIMPaHT
UCNOIb306AHIUE PAZTUUHBIX 8UO008
NnepeUUHbIX IHEP2OPecyPCos Ois
npouseo00Ccmea menaioeo u
NeKMpUIecKoll sHepeuu
IpakTHYeckoe McclieI0BaHue. 8 30
Hayuno-uccnenoBaTenbckas pabora B
ceMecTpe
ITpaxkTHYECKOE CCIIENOBAHHE. 45 30
Hayuano-nccnenoBarensckas
HpaKTHKa
36
CEMECTP 3
Teopernueckue OCHOBbI 2 3 ITonos Huxomnait
9Heprod(HEeKTUBHOCTH CepreeBud
TexHoc(epHOH 6e30MacHOCTH npodeccop, A.T.H.
(6azosvlii 6110K)
«3eleHble TEXHOJIOTHUY» YCTOHYMBOTO 3 9 Sxynuna Mpuna
pa3BuTHUs Bnagumuposna
JOIIEHT, K.X.H.
MonenupoBaHue TEXHOJOTHUECKUX U 2 3 Tropun Unbs
HPUPOTHBIX CHCTEM. BsuecnaBoBru
Mamemamuueckoe mooenuposanue JIOLEHT, K.T.H.
IHEP20IPPeKMuUBHbIX NPOEKMHBIX
peutenuti
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JKu3HeHHBIN UK SHEPTUH, 2 3 Koueprun Cepreit
SHEPreTUYECKUI MEHEIKMEHT U BanepbeBnu
NPUHATHE ONTHMAJIBHBIX PEIICHUH. JIOIEHT, K.T.H.
DHepzemuuecKuil MEHEONCMEHM U
npuHAmMUe ONMUMANLHBIX PelleHull
«3eneHble TEXHOJIOTHHNY» yCTOHIHBOTO 4 2 Iemeposa Onbra
pa3Butus. [Ipakmuka npumeHeHus BukropoBHa
«3eeHbIX MeXHON02UTLY NpU aCIIPaHT
NPOeKMuUPOBaHUYU NPOU3BOOCHIBEHHBIX
cucmem
OCHOBBI TEPMOJIUHAMUKH U METOJ, 4 ) banamos Anexceit
9KCEpPreTUYEeCKOro aHajIu3a. AJexcaHpoBUY
Paspabomxa 6v1cok0IKOHOMUYHBIX U JIOIEHT, K.T.H.
9KON02UYeCKU OE30NACHBIX
9Hepeemuieckux yCmaHo6oK
OKOJIOru4ecKuii KOHTPOIIb U 5 2 Sxynuna Hpuna
MOJIeTTUPOBaHIE BnanumuposHa
9HEProdQPEeKTUBHBIX MPOESKTHBIX JIOLIEHT, K.X.H.
peuienuii. Jlabopamopmwiii
9KON02UYECKUL KOHMPONb
OHepreTUYecKUid U H9KOJIOIrHYECKUI 5 ) UepHbioBa
aynut. Teopus uzmepumensHo2o TarbsHa
9KCnepumenma VBaHoBHa,
npodeccop, A.T.H

[IpakTuueckoe nuccienoBaHue. 6 30
Hayuno-uccnenoBaTenbckast pabora B
ceMecTpe

24

CEMECTP 4

[IpaxTuueckoe uccienoBaHue. 6 30
Hayuno-uccnenosarenbckas
IpaKkTHKa
Marucrepckas auccepranus 30

36
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Pe3y.]1bTaTbl OCBOCHMS MMPOrpaMmabl

A. 3HaHHe M NOHMMAaHHUE Metoas! npenosaBaHusa/o0y4eHHs

1. 3HaHMe UCTOYHHMKOB SHEPTHUH, CryZneHTHI MOJTyJaloT 3HaHUs, TI0Ceast
0COOEHHOCTH €€ TeHEepalui U JICKLIUH, CEMUHAPBI U JIA00PATOPHH.
nepenady 10 HOTpeOUTEsL. Kpowme toro, mpoBoantcs 60iibioe

2. ITlonumaHne METO/IOB CHCTEMHOTO | KOJMYECTBO 00YYaIOIINX
MOJX0Ja K aHAIN3Y U CHHTE3Y MEpOTIPHUATHH: TPYNIIOBBIE MPOEKTHI,
MIPOIIECCOB SHEPrONOTPEOICHNUSI. aHaJIM3 KOHKPETHOTO CIIydasi,

3. 3HaHHE METOJUK TEXHHKO- MPOU3BOACTBEHHASI IPAKTHKA,
9KOHOMUYECKOTO aHAJIN3a CTYIIEHUECKUE NTPE3CHTALUH.
MIPOLIECCOB SHEProNOTPEOICHNUS. Tak e NpUBJIEKAOTCS ANEKTPOHHBIE

4. TlonumaHHE METO/IOB ITOUCKA pecypehl IS yITydIIeHNs KadecTBa
ONTUMAJBHBIX PEIICHHUH. 00y4eHUsI CTY/ICHTOB.

5. T'mybokoe 3HaHHE TEXHOJIOTUH CTyIeHTHI HCIONB3YIOT O0IBIIoe
MIPOBEJCHUS SHEPTOIKOAYTUTA. KOJIMYECTBO Pa3HOOOPA3HBIX y4EOHBIX

6. IloHumaHue npenenbHbBIX MaTepHaaoB: KHUI'H, )KyPHAaIIbI,
TEePMOJMHAMUYECKUX ITapaMEeTPOB | MATEHTHI, a TAKXKE DIIEKTPOHHbIE
SHEPrONOTPEOIISIONINX CUCTEM. pecypchbl 1 HHTEPHET CCHIIKH.

7.  Oco3HaHNe HEOOXOINMOCTH
KOMIIJIEKCHOTO M3Y4ECHUS MeToabl OlleHKH
00BEKTOB MCCIIETOBAHUS.

8. 3HanHwMe 3HeprocOeperaronux 3HaHMS ¥ TOHUMaHKE CTYJIEHTOB
cHcTeM U 000pyIOBaHuSI. OLIGHMBAIOTCS Pa3HOOOPa3HBIMU

METOAaMH, TAKUMH KaK 3K3aMeH, TeCT,
J1a00paTOPHBIE OTYETHI, AHAIN3
KOHKPETHOTO CITydast U Pe3eHTaIuu
CTYJICHTOB.
B. IIpakruyeckue HABBIKM Metoas! npenogaBanusa/o0y4eHHs
1. CrocoGHOCTE IPOBOUTH CryzneHTsl IproOpeTaoT
oOcnenoBaHue MBICJINTEIIbHBIC HABBIKU, Y4acTBYs B
SHEPronoTPEOIIAIONNX CHCTEM B ceMHHapax 1 JJabOpaTOPHBIX 3aHSITHIX,
LENSIX TIOBBIIICHUS NX BBITIOJIHSISL TPYIIIIOBBIC IPOEKTHI U
3HEpro3¢GHEeKTUBHOCTU U MPOEKTHl B MUHH-TPYIIaX, aHAITN3
9KOJIOTHYECKOH 6€3011acHOCTH. KOHKPETHOTO CITydasi,
2. IlpoBeneHue UCCIEAOBAHUS MPOU3BOICTBEHHOM MPAKTUKE, TOTOBSI

WHCTPYMEHTOB AUAaTHOCTHKH
COCTOSIHUI DHEPTeTHUECKOTO
XO03HCTBA U DKOJIOTHHU
MIPOU3BOJICTB.

CTYACHYCCKUEC TPE3CHTAIINN.

Tak xe IMPUBJICKAIOTCA 3JICKTPOHHBIC
PECYPCHI M1 JIYIIIETrO pa3BUTHA
MBICJIUTCIIbHBIX HABBIKOB CTY/ICHTOB.
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CocraBiieHHE SHEPreTHYECKUX U
JKCEPreTHICCKUX OalaHCOB Ha
00BEKTaX UCCACAOBAHUA.

MeToabl OLIEHKH

MeIcuTeIbHBIE HABBIKU CTYACHTOB

4. Bei0op kpuTEpHEB OLIECHKA OIICHUBAIOTCSI pa3HOOOPa3HBIMU
BapHAHTOB PEIICHUIA B METOaMH, TAKUMH KaK 3K3aMEH, TECT,
9KOJIOTOIHEPTETHYECKON cepe. nmabopaTOPHBIE OTYETHI, aHAIIN3

5. OpraHusaiys TBOPYCCKUX TPYIIIT KOHKPETHOTO CITy4asi ¥ MPE3CHTAIHH.
IUTSE KOMIUIEKCHOTO oOcitenoBannst | OcCOOBIH aKIEHT B OLICHKE MTOCTABICH
MPOU3BOICTBEHHEIX IPOIIECCOB. Ha CIIOCOOHOCTH CTY/ICHTA

6. PazpaboTka maHoB padoT 1o Ki1accu(UIMPOBaTh, OLICHUBATb,
SHEProcOePEIKESHIIO. JTUCKYTHPOBATh, HHTEPIIPETHPOBATH U

7. OO0ocHOBaHUE BHIOPAHHBIX YIPaBIATh TEXHUKOH.

HAYYHBIX TIOJIXO/I0B K PEIICHUIO
I[EJICBBIX 3a/1a4.

8. Dkcmpecc-aHaau3 MOTCHIIMATBHBIX
BO3MOYHOCTEH
9HEProcOepeKeHNUs.

9.  OILEHKN 3KOJIOTHYECKUX
MOCIIEICTBUI OT peanu3anuu
sHeprocoOeperarnmx
MEPONPUATHIA

C. OOmme HAaBBIKH MeToasbl npenogaBanus/o0y4eHust

1. Pa3BuTHE KPHTHYECKOTO CryneHTH PHOOpeTaroT 00Imue
MBIIUICHUS W TIPOBEICHUE HABBIKH, TIOCEIAsi CEMUHAPHI U
WCCIIeIOBAaHMH (Hampumep, nabopaTOpHBIE 3aHATHS, BBITIOTHSS
CpPaBHEHUE CBOMX COOCTBEHHBIX TPYIIIIOBBIC IPOCKTHI, aHAITU3
CYXJIEHUH C OTIMYHBIMU OT HAX KOHKPETHOTO CITyJas,

Ha POJHOM U aHTIUHCKOM MIPOU3BOACTBEHHYIO IPAKTHKY,
HSLIKaX). MMPE3CHTALlNHN, HAITMCAHUE JUCCCPTAlUU

2. BwIOop 1 uconbp30BaHUE ¥ TIOCEMICHHUE CIIEIIaIbHBIX MOTYIIEH.
pa3IMYHBIX YI4COHBIX HCTOYHUKOB | Tak jke MPUBJICKAIOTCS dJICKTPOHHBIC
B 00yJaromux MEpOTPUATHIX PeCypCHI IS JIYUIIETO Pa3BUTHA
CTY/ICHTOB. MBICITUTEIBHBIX HABBIKOB CTYJICHTOB.

3. VYcnemHoe HHAWBUIAYAJIBHOE HIIN

rPYIIIOBOE OOIIEHUE U
MEPEroBOPHI C YUACTHUKAMU
MpOIIecca C UCTIOIb30BaHHEM
BepOAIBHBIX, MUCHMCHHBIX HITH
ANIEKTPOHHBIX CPEJICTB OOLICHNUS
(Ha POJTHOM U AHTJIHICKOM
SI3BIKAX).

MeToabl OLIEHKH

BBIHyCKHLIe HaBBIKHA CTYACHTOB
OLICHUBAKOTCA TaAKUMH MCTOJAMU KaK,
HanmMCaHuEe quccepranuu,
J'Ia60paTOpHBIG OTYETHhI, 3CCC.
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[IpunsTre npodeccHoHambHBIX
pelIeHui, OCHOBaHHBIX Ha
HayYHOM 3HaHUH U
COOTBETCTBYIOIINX KPUTEPHSIX.
D¢ dexTuBHas rpyHIoBas Win
camMocCTosATeNbHas paboTa s
BBINOJTHEHUS 3a1aHHS.
BripaboTka HaBBIKOB

3¢ PEeKTUBHOTO YIpaBICHUSI
BpPEMEHEM.

O1eHKa COIMAIBLHOTO
BO3/ICHCTBUS HAYYHOU U
MPaKTUIeCKOi paboTHI B
n3y4aeMoi obnacTH.
OTpaxeHne U OlleHKa CBOETO
00y4deHHs U IpoQecCHOHANTBHAS
OLIEHKa COKYPCHHUKOB.
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Onucanue moay.Jiei

Moayas 1

Ha3zBanue MOoAayJast «3ej1eHbIe TEXHOJIOTHH yCTOﬁ‘lHBOFO Pa3sBUTHUA

Ha3zBanue TUCIHUIIIMHBI 1. «3eneHble TEXHOJIOTUNY» YCTOMYUBOTO
Pa3BUTHSL.

2. TlpakTika IPUMEHEHUS «3EIICHBIX
TEXHOJIOTUI MPHU MPOESKTUPOBAHUH
TIPOU3BOJICTBEHHBIX CUCTEM.

Kpenursi 1. 3 kpeaura, 108 akageMHYECKUX YacOB.
2. 4 xpenuta, 144 akageMu4eckux Jaca.
Benyumuii monyas 1. Accucrent-mpoteccop Upuna SxyHunHa,

K.X.H., PhD, uiren xadempet
«[Ipupomonosb30BaHKe U 3aIUTa
OKpYKaIoIllel Cpenbl».

2. Accucrenr Onbra IlemepoBa, uieH xadeapst
«[Ipupomononp3oBaHKe U 3alIUTa
OKpyXaroIeit cpenbl», Post-graduate student.

Ilepuoani 00yuenus 2-oi roq 00y4eHus, 3-i cemecTp.

2-o0i1 rox 00ydeHus, 3-i cemecTp.

N —

enu moayns

Llenpto  maHHOTO  MOAYNS  SBJSIETCS — pACUIMPEHHWE  MHPOBO33PEHUS
MarucTpaHToB B cdepe HCIOIb30BAaHMS WHHOBAIMOHHBIX TEXHOJIOTHH IS
peanM3ali  CTPAaTeTMH  DKOJIOTHYECKH  OPHUEHTHPOBAHHOTO  Pa3BUTHS
O9KOHOMHUKH cTpaHbl. K HHM, OTHOCATCSI «3€JEHBIE TEXHOJIOTHUI»
(Ipy>XecTBEHHbIE NPUPOJIE), CIOCOOCTBYIONIME  CHM)KEHHIO HETraTHBHOTO
BO3/ICHCTBUSI Ha OKPYKAIOLIYI0 Cpely 3a CYET YMEHBIIEHHs KOJIMYeCTBa
OTXOJOB, COKpAIlEHHs IOTPEOJICHUSI pPECypcoB, 3aMEHbl TOKCHYHBIX U
OTIACHBIX MaTEepPHaIOB Ha HETOKCHYHBIE U MAJIOOIIACHBIE U T.JI.

BkiroueHne [aHHOTO MOJYNIs B MAruCTEPCKyIO MPOTPaMMy ITO3BOJISET
00y4YHTh CTYIEHTOB MeToJaM OOINEro 93KOJOTMYECKOTO  YIPaBIICHUS
OTXOAaMH, PEKpealny 3eMellb, MPEOTBPAILEHHS 3arPs3HEHNS BO3AyXa, BOJbI
W TIOYBBI C IIOMOIIBIO OSKOJM3alHAa, a TAaKXKE I03HAKOMHUTH CTYIEHTOB C
MpUMepaMHy MPOU3BOACTBA 3HEPTUH U3 BO30OHOBIIEMBIX HCTOYHHUKOB (BETpa,
COJTHII, OMOTOIUINBA U APYTUX), OBHIMICHUS 3()(HEKTHBHOCTH MCIIONB30BaHUN
TPaAMIMOHHOTO TOIUIMBA, YCOBEPIICHCTBOBAHUS CHUCTEM DHEProNOTpeOsICHHs
B 3[aHMAX U COOPYXKCHHUIX, KOMMYHaIIbHO-OBITOBOH cepe M APYrux BHIAX
XO3SHCTBEHHOM AEATEIHHOCTH YeJIOBEKa.
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W3yuenune MaTepHasoOB JAHHOTO MOMAYJS MO3BOJUT MariucTpaHTaM IOIy4UTh
HOBBIE 3HAHMS B OONAaCTH 3KOAM3aiiHa M OBITH TOTOBBIMH K YYacTHIO B
KapIUHAIBHOW TpaHC(hOpMAIHH II100aTbHO SKOHOMHUKH.

Jleknuu 1. 18 gacor

IpakTHyeckue 3aHATHS 1. 18 gacor
2. 36 gacoB

CamocrosiTebHas padoTa 1. 36 gacos
2. 72 gaca

Pe3yabTaThl 00yueHHs

3HaHUA U IOHUMAHHE
3HaHNE UCTOYHUKOB SHEPTrUH, 0COOCHHOCTH €€ TeHEepaIliy 1
repeaayu 10 MoTpeOnuTENs.
3HaHKe METOIUK TEXHUKO-9KOHOMHUYECKOTO aHalIu3a MPOIECCOB
SHEPronoTpeOICHUS
IloHnMaHKMe METOOB NMOMCKA ONTUMAJIbHBIX PELIEHUH.
HOHI/IMaHI/Ie Hpe}IeJ'II)HLIX TCpMO}]I/IHaMI/I‘IeCKI/IX napaMeTpOB
SHEPTOMOTPEOIAIONIIX CHCTEM.
Oco3Hanne He0OX0MMOCTH KOMIUIEKCHOTO N3Y4eHHSI O0OBEKTOB
HCCIICIOBAHUSI.
3HaHue cTpaTermyeckoil monutuku Poccun B cdepe axomoro-
3KOHOMHUYECCKOT'O pa3131/1T1/1${.
TlonrManye 3HaYeHHS] HTHHOBALIMOHHBIX TEXHOJOTUH IS
MOJICpHHU3AIIH SHEPIETHUECKOTO XO35MCTBA CTPAHBI.
3HaHKE CPENICTB KOHTPOJISI 32 KAUECTBOM IIPUPOTHBIX CPell
Oco3HaHKe BO3MOXKHOCTEH «3€JIEHBIX)» TEXHOJIOTHI.
3HaHue TpeOOBaHMIA TEXHOJIOTUICCKOTO PErilaMeHTa.

IpakTHYecKHe HABBIKH
CriocoOHOCTB TPOBOAUTH 0OCIIEIOBAHIE YHEPTONOTPEOIIOMINX
CHCTEM B LIEISIX MTOBBILICHAS UX SHEProd(pHEKTHBHOCTH 1
9KOJIOTHYECKOH OE30IIaCHOCTH.
Br100p KpHTEpHEB OLIEHKN BAPHAHTOB PEIICHHUN B
9KOJIOTO3HEPI eTUUECKOH cepe
OpraHusanys TBOPYESCKHX TPYIIT s KOMILIEKCHOTO 00CIeI0BaHUS
MPOM3BOCTBEHHBIX MTPOLIECCOB.
PazpaboTtka niuaHoB paloT [0 SHEProcOePEeKEHHIO.
OGocHOBaHKE BHIOPAHHBIX HAYYHBIX MOAXO0/I0B K PELICHHIO [IEICBBIX
3a/1ad.
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OLEHKHN SKOJIOTHYECKUX MOCIISICTBUI OT pealln3aliu
SHEprocOeperaronmx MEpONpPHUSITHH.

YMeHHe OLICHUTh IKOJIOTHYECKUE PHCKH

3HaHNe METOHK pacyera YHePreTHISCKUX U MaTepHAaIbHbBIX
OanaHCoB.

YMeHHe OLICHUTh YPOBEHb SHEPronoTPEOICHHUS B CPAaBHSHUH C
HOpMaTHBaMH.

YMeHue BbIOpaTh «3€JIeHbIe TEXHOJIOTUNY JUISl TTOBBIIIEHUS
9HeprodPpPeKTUBHOCTH MPONU3BOJACTBEHHBIX CHCTEM.

O01Me HABBLIKH
PasBuTHEe KPUTHYECKOTO MBIILICHUS U IPOBEICHHUE MCCIICI0BaHIN
(Hampumep, CpaBHEHUE CBOMX COOCTBEHHBIX CYXICHHUM C OTIIMYHBIMU
OT HUX Ha POJTHOM H aHTJIMHCKOM SI3BIKAX)
Br160p 1 nicnonb30BaHUE Pa3IMIHBIX YI€OHBIX HCTOUHHKOB B
00yJaroIINX MEPOPUSATHSIX CTYICHTOB.
ITocranoBka pelaemsbIx 3a1a4.
O dexTuBHAS TPYNIIOBAs WM CAMOCTOSTENbHAS padoTa Iy
BBITIOJTHEHHMS 3a/TaHUSI.
OreHKa COIMATBHOTO BO3ACHCTBHS HAYIHON M IPAKTHIECKON
paboTHI B M3y4aeMoii 001acTH.

MeTtoabl oleHKH: pedepar, OTYET 10 MPAKTUUECKUM paboTam, Ipe3eHTalusl,
9K3aMEH, aHKETHPOBAHUE.
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Mopyas 2

HaszBanue moayJis IoBbieHne I3Heprod3¢ppeKTUBHOCTH NPUPOIO-
NMPOMBIILTEHHBIX CUCTEM

Ha3Banue Ay cUMIIMHBI [ToBeimenne 3HEPro’pPEeKTUBHOCTH MPUPOIO-
MPOMBIIIICHHBIX CHCTEM

Kpeautbt 4 xpenuta, 144 akameMu4ecKux yaca

Benymuii moayns IIpodeccop Hukomait Ilonos, a.T.H., 3aB.
kadenpoit «I[Ipupomomonb3oBaHrie W 3aIIUTa
OKpYKarollen cpeibl»

CemecTtp 1-b1if Tog 00yuenHnus, 1,2 cemecTpsl

enu moxyns

Llenpto JTaHHOTO MOJYJNSl SIBJISETCS HCIIOJIB30BaHME CHCTEMHOTO MOAXOJa K
pemieHnio 3amad  dHEProdPPEeKTHBHOCTH M DKOJIOTHUECKON Oe30macHOCTH
SKOHOMUKH CTPaHBI.

MaructpaHThl NOJydYaT 3HaHHS O TJI00anbHBIX HpollieMax TI'eHepaluy,
TPAHCIIOPTHPOBKH H  HWCHOJB30BAHWU DSHEPTrHH B  Pa3IMYHBIX  cdepax
JIESITEIbHOCTH YEJIOBEKa M OCO3HAIOT HEOOXOJAMMOCTD HCIOJIb30BaHMUS «3ENCHBIX
TEXHOJIOTHH» B TpoOieMe TMOBHIMICHUS HHEProd(p(eKTHBHOCTH MPHUPOIO-
npombinuieHHBIX cucreM (III1C).

B nmamHOM Moayne packpeita crnenuduka IIIIC kak Makpocuctem ¢
BEPOATHOCTHBIM  XapaKTepoM TIOBEICHUs. lIpuBeneHa HMX  TEOPETUKO-
MHOKECTBeHHass  (popMmaim3anus, MOpoJaeMOHCTpupoBaHa wmoxeiar  IIIIC
moctaToyHo oOmiero Buaa. [locTaBieHBl 3ajadd  yCTOHYHMBOTO DHEPIrO-
skojornyeckoro ympasieHus I[1IIC B mTaTHBIX M Ype3BBIYANHBIX CHUTYaIMsX,
MPUBEICHB COOTBETCTBYIOMIME NPUMEpPHl. MarucTpanTbl MHOITydYaT 3HAHHUS O
€/IMHOM Hay4YHOM HOJXOJE K PEIICHHUIO 3a/1ad 00pa3oBaTeIbHON IPOTpaMMbl

Jlexkuu
1 cemecTp 18 gacos

IpakTHyeckune 3aHATHS
2 cemecTp 18 gacos

CamocrosTesbHas padora
1 cemecTp 36 yacos
2 cemecTp 36 yacoB

Pe3ysabTaThl 00y4eHust

3HaHuA ¥ MIOHUMAaHHeE

95




IToHnMaHMe METOIOB CHCTEMHOTO TOAXO0/1a K aHAIN3Y U CHHTE3Y
IIPOLIECCOB PHEPTrOTIOTPEOIICHUSL.

3HaHWEe METOIMK TEXHUYECKOTO M 3KOHOMUYECKOTO aHAJIN3a ITPOLIECCOB
SHEpPromnoTpedIeHus.

[ToHnManwue npeaenbHBIX TEPMOJMHAMUYECKHX TapaMeTpoB
SHEPTOMOTPEOIISIONINX CHCTEM.

Oco3HaHnue He0OXOIMMOCTH KOMILIEKCHOTO N3y4eHUsI 00bEKTOB
HCCIIEJOBAHUSI.

3HaHUE SHEProcOeperamux CHCTEM U 000PYIOBAHNUS.

ITonnmanne 0COOEHHOCTH B3aUMOICHCTBHS IPOMBIIIITICHHBIX U
9KOJIOTUYECKHX OOBEKTOB.

3HaHWEe HHANKATOPOB OIIEHKH Ka4eCTBa MPUPOI0-TIPOMBIIIICHHBIX
cucrem (III1C).

[ToHnMaHue METO/I0B CHCTEMHOTO TIOAX0/1a K aHAIN3Y ¥ CHHTE3Y
MIPOIIECCOB SHEPronOTPeOICHUS.

I'myOoxwue 3HaHMs ocobeHHOCTeH MaTeMarndeckoro onucanus T1T1C.
[TonnManue cBS3M TEOPUH XUMHUYECKOTO PEAKTOPa C SKOJIOTHYECKUM
PEaKTopoM.

IIpakTHYeckue HABBIKU

CrocoOHOCTh TPOBOAUTE 0OCIICIOBAHNE SHEPTOMOTPEOISIONTNX
CHCTEM B LIEJISIX TIOBBIIIECHUS NX 3HEProdpPEeKTHUBHOCTH U
9KOJIOTUYECKOH OE30MaCHOCTH.

Br100p KpuTEpHEB OLIEHKH BapHAHTOB PELICHUN B
9KOJIOTOIHEPreTHUECKOM cdhepe.

Opranu3artiysi TBOPYECKUX IPYIIT ISl KOMIUIEKCHOTO 00CIeI0BaHMs
[IPOU3BOJICTBEHHBIX MPOIECCOB.

PaspaboTka mmanoB padoT 1o sHeprocoOepeReHUIO.

Ob6nananne HaBpIKOM (hopmanm3anuy 3agad ynpasienus [1I1C.
YMeHue BbIOpaTh KPUTEPHUU OLIEHKH COCTOSIHUSI MAKPOCHCTEM.
O0Jaanue HaBBIKOM Pa3pabOTKU CTPYKTYPHBIX CXEM B3aUMOJICHCTBHUS
MIPUPOTHBIX U TPOMBIIIUICHHBIX TOJACHCTEM.

YMeHHe onpeieNiTh HOPMaTHBbI SHEPrONOTPEOICHUSL.

O0Jaanue HaBBIKOM MCTIOIb30BAHMS TEXHUUIECKHX CPEJICTB KOHTPOJIS
9KOJIOTUYECKOM 0E30MaCHOCTH M SHEPreTHYECKUX MTOTEPb.

OO01mMe HABBIKH

Pa3BuTHe KpUTUUECKOTO MBIILIJIEHUSI U IIPOBEACHUE HCCIEI0BAHUMA
(HampuMep, CpaBHEHHE CBOMX COOCTBEHHBIX CY)KICHUN C OTIIMYHBIMU
OT HUX Ha POJIHOM W aHTJTHHACKOM SI3BIKAX)

Br160op 1 nconp30BaHre pa3INIHBIX YU€OHBIX HCTOYHUKOB B
00yYarOIUX MEPOTIPUATUSIX CTYJICHTOB.
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- IIpunstue npodeccnoHanbHBIX PEIICHNH, OCHOBAHHBIX HA HAYYHOM
3HAHUM U COOTBETCTBYIOIIUX KPUTEPHSIX.

- DddexTrBHAs TPYNIIOBAs WIN CAMOCTOSTENbHAS padoTa A1
BBINOJIHEHUS 3324,

- BripaboTka HaBbIKOB 3()()EKTUBHOTO YIPABJICHUSI BDEMEHEM.

- OtpakeHue u OIeHKa CBOEro 00y4eHUs U MPOoecCHOHAIBHAS OL[EHKA
COKYPCHHUKOB.

Mertoab! oleHKH: coOecefoBaHme, Ipe3eHTaNNs, pa3padoTka ON3HeC-TJIaHa,
0030p IUTEPaTypPHBIX UCTOYHHUKOB, 3a4ET, IK3aMECH.

97




Moayab 3

Ha3zeanue monyas 3 7KM3HEHHBIH UK YJHePIruN, JHePreTHYeCKu i
MEeHeIKMeHT M MPUHATHE ONTHMAJIbHBIX
peueHuit

Ha3Banue JAUCIHUIIIHHBI SHGPFCTI/I‘{CCKI/Iﬁ MCHCUKMEHT U IPUHATHUC
OIITUMAJIBHBIX peHIeHI/Iﬁ

Kpenursl 2 xpenuTa, 72 akaJeMUYECKHX Jaca

Benywmuii moxyJist Houent Koueprun Cepreit Banepbesuy, K.T.H., WieH
Kadenpbl «IEKTPOIHEPreTUKA»

Cemectp 2-o0ii Toz1 00ydeHus, 3 cemecTp

enu moayns

Lenpto pmaHHOrO MOAYdS SBJSIETCS H3YYEHHE MarkucTpaHTaMu —IpoOrieM
yhnpaBleHUs JHEprueid. B Hero BKIIOYEHBI TpH OOMMX HANpPaBICHUS:
YMEHBIICHUSI TOTPEOICHHUsT SHEPTUM IyTeM CaMOOTPaHMYEHUS, YIPABICHUS H
COLIMOPKOHOMHUYECKOTO  BIMSAHMSA; yBEIMUYCHUS OS(GQPEKTUBHOCTH 33  CUET
yIAy4IIeHUus MPOLECCOB M HUX OOCIYKHBaHHS, JIy4dIIEro HCIOJIb30BaHUS
000pyIOBaHMA; 3aMEHbl OJHUX OJHEPrOMCTOYHHKOB Ha Jpyrue, Oosee
1enecoodpasHble 1Mo KOHEYHBIM 3a7adaM notpednenus. [Iporpamma ynpasieHus
SHEPronoJb30BAHUEM CTPOUTCA C YUETOM BCEro *KM3HEHHOTO IUKIA 3HEpruu (0T
ee IPOU3BOJICTBA, JI0 MMOTPEOICHUS M pACCEUBAHHUSA).

OO6ocHOBaHUE BBHIOPaHHBIX PEIICHHH MO 3HEProdp(EeKTHBHOCTH IPOU3BOIUTCS C
MIOMOIIBIO U3BECTHBIX METOJOB ONTUMHU3AIMK. B mepros oOydeHus: MarucTpaHThl
UCTIONIB3YIOT HaKeThl MPOTrpaMM C OJHOMEPHBIMH M MHOTOMEPHBIMH METOAAMHU
MOKCKA IKCTPEMyMa, UCIOJB3YIOT Pa3IM4yHble KPUTEPUH dHEProddeKTHBHOCTH
TEXHOJOTUIECKHUX MPOIECCOB M 000PYIOBAHMUSL.

MarucTpaHTsl Ha NMpakTHKE M3y4aroT METO/Abl SKOHOMHMM 3HEPTUH B Pa3IUYHBIX
TEXHOJOTUYECKUX MPOIECccCax W MPUMEHSIOT 3HAHUS NPU BBIOIHEHUH KYPCOBBIX
1 BBIIYCKHBIX PadoT.

IIpakTH4yeckne 3aHATHSA 36 yacos

CamocrosiTeibHasi padoTa 36 yacos

Pe3yabTaThl 00yueHus

3HaHUS U MOHUMAHHE
- 3HaHHMe HCTOYHUKOB SHEPTUH, OCOOCHHOCTH €€ TCHEPAIlUY | TIepeIadn
IO IOTPEOHUTEIIS.
- TloHnmaHne METOIOB CHCTEMHOTO TIOX0/1a K aHAJIM3Y M CHHTE3Y
MPOIIECCOB BHEPTrONOTPEOICHHUSI.
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3HaHHEe METOIMK TEXHUKO-IKOHOMHYECKOTO aHaJIM3a IPOIIECCOB
SHEPTOMOTPEOICHUSI.

IToHruMaHKMe METOJOB MOMCKA ONTUMAJIbHBIX PELIEHU.
Oco3Hanue HeoOXOIMMOCTH KOMIIEKCHOTO N3y4eHUsI 00BbEKTOB
HCCIIEIOBAHUSL.

3HaHKe SHEepProcOeperarolx CHCTEM 1 000pyA0BaHUSL.

3HaHMe HOPMATHBHO-CIIPABOYHON JIOKYMEHTAIMH B cepe
SHEeprocOepeKeHNsL.

3HaHME TEXHOIOTHYECKOTO PErIaMEHTa IPOU3BOACTBEHHBIX ITPOIIECCOB.
[ToHuMaHKe METO/I0B CUCTEMHOTO TOAX0/1a K aHAIN3Y M CHHTE3Y
IIPOIIECCOB YHEPTOTIOTPEOICHNSL.

3HaHKE KM3HEHHOTO IMKJIA SHEPTHH B KOHKPETHBIX IPUPOJIO-
IIPOMBIIIJICHHBIX CUCTEMaX.

HpaKanecmle HaBBbIKH

CriocoOGHOCT TPOBOIUTE 00CIIEA0BAHIE SHEPTOMOTPEOISIONINX CHCTEM
B I[ETISIX MOBBIIICHHS UX SHEProd(pHEKTUBHOCTH U IKOJIOTUICCKOI
0€3011acCHOCTH.

[TpoBeneHue KCClieI0BAHUE HHCTPYMEHTOB JUArHOCTUKHU COCTOSIHUIMA
SHEPreTUUECKOTO XO3SIMCTBA U IKOJIOTHH ITPOU3BO/ICTB.

Br100p KpHUTEpHEB OIICHKN BAPHAHTOB PEIICHUI B
9KOJIOTO3HEPreTHUECKOM chepe.

Opranuzaiysi TBOPYECKUX MPYIIT U1l KOMIUIEKCHOTO 00CIeA0BaHMs
[IPOU3BOJICTBEHHBIX MPOIECCOB.

Pa3paboTka mraHoB paboT 1Mo 3HEProcOepEKESHHIO.

DKcnpecc-aHaluu3 NOTEHIMAIbHBIX BO3MOKHOCTEI DHEProcOepeKeHHsL.
YMeHHe HalTH «y3KHe» MECTa B DHEProX03sHCTBE MPOU3BOJICTBA.
YMenue pa3zpaboTaTh peKOMEHIALMH T10 YITY4YIICHHIO
9HEProd3(pPEeKTUBHOCTH TEXHOJIOTHUYECKUX MPOIIECCOB.

HaBbIk cienaTh BEIOOP CHCTEM KOHTPOJIS M YITpaBJIeHHS 3a
sHeprocOepekeHIeM Ha IPEANPHITHN U SHEProdpPEeKTHBHOTO
000pyIOBaHUS.

YMeH#He UCIOJIb30BaTh KOMIIbIOTEPHBIE IIPOrPAMMBI.

OO01mMe HABBIKH

Pa3BuTHEe KPUTHUECKOTO MBIIIJICHUS ¥ IPOBEJICHUE HCCIIEA0BAaHUN
(HampuMep, CpaBHEHHE CBOMX COOCTBEHHBIX CYXKICHUH C OTIMYHBIMU OT
HUX HA POJHOM M aHTJIMHCKOM S3BIKaX)

Be160p 1 ncrionp30BaHNE PA3INIHBIX YIEOHBIX HCTOYHUKOB B
00y4aroImux MEpOTIPUATHSAX CTYJECHTOB.

VYcrnemHnoe nHIMBUAYaIbHOE HIIM TPYIIIOBOE OOIIEHHE U TIEPErOBOPHI C
YYaCTHHKAMH IIPOLECcCa C HCTIOIB30BaHUEM BEpOaIbHbBIX, THUCBMEHHBIX
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WJTH DJICKTPOHHBIX CPEJICTB OOMICHHUS (HA POTHOM M aHTJIMHCKOM
SI3BIKAX)

- [IpunsaTHE IPO(ECCHOHATBHBIX PEIIeHHH, OCHOBAHHBIX Ha HAYIHOM
3HAHUH U COOTBETCTBYIOMINX KPUTCPHIX.

- Db dhexTHBHAS TPYIIIOBAS WA CAMOCTOSITENbHAs padoTa JIis
BBITTOJTHCHHS 3a]1a4.

. O1eHKa COIUATBHOTO BO3JCHCTBHS HAYIHOW U MTPAKTUICCKOU pabOTHI B
n3ydaeMoil 001acTH.

MeTtoabl olleHKH: pedepar, OTUET IO MPAKTUIECKUM paboTam, pe3eHTaruys,
3a4eT, aHKETUPOBAHUE.
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Mogayasb 4

Ha3sanue monyns JHepreTU4ecKUil M IKOTOTHIECKUI ayTUT

Ha3zpaHue Ay CUMIVINHBI 1. DHepreTwueckuii ¥ 3KOJIOTHYECKUHN Ay UT
MIPOMBIIIUIEHHBIX 00BbEeKTOB. [IpaBoBbIe
aCIIeKThI

2. Teopus U3MEPUTENBHOIO SKCIEPUMEHTA

—_

5 xpenuToB, 180 akageMU4ecKUX 4acoB
2. 5 xpeautoB, 180 akageMHUIeCcKUX YacOB

Kpeaurnbi

Benymmii moay.st 1. Houent Kozauexk Apremuid, K.IL.H.,
MpernoaaBatelb Kademapbl
«[Ipupomomonb30BaHue U 3aIUTa
OKpY>KaroIllel cpeibi»

2. TIpodeccop TarpsiHa MBaHOBHA
YepHsbIoBa, A.T.H., Iupektop MHcTuTyTa
SHEPreTUKH, MPUOOPOCTPOCHHS U
PaANO3ICKTPOHUKH, WICH Kadeaphl
«KoHcTpynpoBaHue pagrodIeKTpOHHBIX U
MHKPOITPOIIECCOPHBIX CHCTEM»

1-b1i1 ro 00yUeHwMs, 2 cemecTp
2-o0i1 ro 00y4deHus, 3 ceMecTp

Cemectp

N —

Hemm moxyis

Llenplo  naHHOTO  MOAYAS  SIBISIETCS  HEOOXOIMMOCTh — O3HAKOMIICHHS
MarucTpaHTOB METOJIaM PEBH3HU M CHHIXKECHUSI ITOTEPh SHEPTOPECYPCOB BO BCEX
3BEHBAX CHUCTEM DHEPrOCHAOXKEHHS C OJHOBPEMEHHBIM BKOJIOTHYECKUM
KoHTpoJeM. Kitaccuueckuii SHeproayauT, ONMUCHIBACMBIA B JaHHOM MOJYIIE,
BKJIIOYAeT TEXHWYECKOe OOCIeNOBAaHME, aHAIM3 >KOHOMHYHOCTH pabOThI
CHCTEM DHEProreHEPHPOBAHHUS M SHEPromoTPeOIeHHs B IENAX BO3MOXHOU
SKOHOMHH 3aTpaT »BHEPropecypcoB. MeToquKa 3KOJIOIHMYECKOTO ayIauTa
paccMaTpuBaeTcs C MHO3WLIMA OOOCHOBaHUS HMHBECTHLHOHHBIX INPOEKTOB H
IIPOrpaMM SHEProcOepeKeHHS.

B mporiecce n3ydeHust MaTepHaioB AaHHOTO MOJYJISi MaruCTPaHT IpUoOpeTaeT
3HAHUS HE TOJIBKO B chepe SHEPro- U IKOAyJHuTa, HO TAKKE YMCHHUS U HABBIKU
paboThl C MHCTPYMEHTAJIBHBIMH CpEICTBAMH KOHTPOJISI SHEPreTUYECKHX W
9KOJIOTHYECKHX MPOLIECCOB.

Ocoboe MecTo B M3YYCHHH JAaHHOTO MOJXYNS OTBOAWTCS HOBOW METOAMKE
COBMECTHOTO JHEPro- M OSKOJOTMYECKOr0 ayAuTa, HAIEIeHHOr0 Ha
OIHOBPEMEHHOE  IIOHMMaHHE 3aJad  MOJCPHM3AIMM  IPOMBINUICHHBIX
MIPOM3BOJICTB B 4CMEKTaX YHEPreTUKU U DKOJIOTHH.
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IIpakTHyeckue 3aHATHSA 1. 36 gacos
2. 36 gacoB
CamocrosiTetbHasi padoTa 1. 108 yacos
2. 90 gacos
JlabopaTopHble 3aHATHSA 1.0
2. 18 yacos

PesysabTaTsl 00yueHus

3HaHUS U TIOHUMAaHHeE

[ToHuMaHMe METOZI0B CHCTEMHOTO TIOX0Aa K QaHAJIM3Y ¥ CHHTE3Y
IIPOLIECCOB SHEProNOTPEOICHHSI.

3HaHNe METOJUK TEXHUKO-3KOHOMHUYECKOI0 aHAIN3a IIPOLIECCOB
9HEPronoTpeOIeHusI.

I'mybokoe 3HaHUE TEXHOJIOTUH IIPOBEACHHUS SHEPrOIKOAYIHUTA.
3HaHue YHEProcOeperaromnx CHCTEM U 000pyI0BaHUSI.

3HaHNe METOJ0B CHCTEMAaTHYECKOro 00CIe0BaHMs IPOU3BOICTB B
MHTEpecax SHEpreTHyeckoi 3 (HEeKTUBHOCTH U SKOJIOTUUECKOH
6€301acHOCTH.

[ToHnmanwue mopsiika OpraHu3aIiy SHEProdKoayanTa.

3HaHKEe HHCTPYMEHTApHS IJIsl IPOBEACHHUS ay/IuTa.

3HaHNe HOPMATUBHBIX ITOKa3aTelield SHePronoTpeOIeHus.
[NoHMMaHMe Ty4IINX TEXHOJIOTHI SHEProcOSpeKeHNs B OTPACICBOM
acIexTe.

3HaHHE METOJUK TEXHUKO-3KOHOMUYECKOI0 aHAIN3a IIPOLIECCOB
AHEPronoTPEOIICHNSI.

IIpakTHYeckue HABBIKU

CrocoOHOCTh MPOBOIUTH 00CIEAOBAHUE SHEPTOMOTPEOIISIONTUX
CHCTEM B LIEJISIX TTOBBIIICHUS MX 3HEProdQPEeKTHBHOCTH 1
9KOJIOTHYECKOH 0e30MacHOCTH.

[IpoBenenue uccie0BaHe HHCTPYMEHTOB JIMarHOCTUKHU COCTOSIHUH
SHEPreTHIECKOTO XO3SMCTBA U AKOJIOTHH MTPOM3BOICTB.

Br160op KpuTEpHEB OIICHKH BapHAHTOB PEIICHUN B
9KOJIOTOSHEPreTHIECKOH cepe.

Pa3paboTka maHoB paboT 1o 3HEProcOepeKeHHUIO.
OKcIpecc-aHalu3 MOTEHIINATBHBIX BO3MOXKHOCTEN
JHEProcOepeKECHUSL.

YMeHne opraHu3aiun SHEProdKoayIuTa.

OO6naaHve HaBEIKOM HCIIONB30BAHMUS HHCTPYMEHTAIBHBIX CPECTB.
YMeHue uCIosb30BaTh HEOOX0IUMBIE TPOTPaMMHBIE CPEICTBA.
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. YMeHne perucTpanyn/I0KyMeHTHPOBAHUS PE3YIbTATOB ayIHTa.

OO01Me HABBIKH

- YcremHoe WHIMBHIYaIbHOE WM TPYHIIOBOE OOIIEHHE U
MeperoBOpPbI C yUaCTHUKAMH MPOLECca C UCTIOIB30BAaHUEM
BepOabHBIX, MICEMEHHBIX WX AIIEKTPOHHBIX CPEICTB OOMIeHNS (Ha
POJTHOM U aHTJIUICKOM SI3BIKAX)

- IIpunstie npodeccHoHaIbHBIX PEICHUI, OCHOBAaHHBIX HA HAYYHOM
3HAaHWHU U COOTBETCTBYIOIIUX KPUTEPHUAX.

. OrieHKa COIMATIBHOTO BO3AECHCTBUS HAyYHON M IPAaKTHUECKON
paboThI B M3yd4aeMoii 00IacTH.

. OTpaxkeHHE U OLIEHKA CBOET0 00y4eHHs U podecCuoHabHas
OLIEHKA COKYPCHHKOB.

MeToabl OIIEeHKH: OTYET IO MPAKTUICCKUM PaboTaM, MPe3CHTAIHS, 3alllATa
mab0paTOPHBIX PabOT, OTUET 1Mo TabopaTOpPHBIM paboTam, IJIaH ayAuTa,
9K3aMeEH.
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Moayasb 5

Ha3zBanue moayJis OCHOBBI TEPMOIMHAMMKH M METOJ
IKCEPreTHYecKOro aHaau3a

Ha3Banue qucHUNINHBI 1. OcHOBBI TEPMOANHAMUKHN H METO]
IKCEPreTHYeCcKOro aHanu3a

2. Pa3paboTka BRICOKOAKOHOMHYHBIX 1
9KOJIOTMYECKH 0€30MacHBIX SHEPIeTHUECKUX
YCTaHOBOK

4 xpennta, 144 akameMHYECKHX daca
4 xpenuta, 144 akageMuuecKkux yaca

Kpenntsi

N —

Benymuii mony.st 1. Ilpodeccop Jlsmkor Bacuuii
UrnateeBud, K.T.H., YWIeH Kadeapsl
«DHeprooodeceueHue MPESIIPUITHI U
TETUTOTEXHUKAY

2. Hlouent Anekceit banamos, K.T.H., 4ieH
kadeapsl « IHEproodecnedeHre
MPEIIPUATHA U TETIO TEXHIKA

Cemectp 1. 1-w1if rox 00Oy4eHUS, 2 ceMeCTp
2-o0i1 rox 00y4deHus1, 3 ceMecTp

ean moay.as

Lensto JgaHHOTO MOMIYNsA SBIAETCS M3yYEHHE BO3MOXKHOCTEH METOZIOB
TEPMOJMHAMUYECKOTO aHATN3a B HCIONB30BAHWM M TIPOSKTHPOBAHWM CHCTEM
SHepronoTpeOneHns. B HeM  paccMarpuBaeTcsi  MCTOPUSL  Pa3BHUTHS
TEPMOJVHAMUYECKOTO  aHAM3a M €r0  IOTCHIMAIBbHBIE  BO3MOXHOCTH:
(YHKIMOHANBHBIE ~ 3aBUCUMOCTH  MEXIy  KOMIIOHEHTaMH  IPUPOJO-
IMPOMBIIIJICHHBIX CHUCTEM; BECJIMYMWHBI IIOTOKOB MacCbl H CBOMCTBaA pa60q1/1x
KHUAKOCTEH B pa3NIMUHBIX TOYKaX CHCTEMBI; YPOBHH OJHEPTUH, OKCEPIHU U
HeoOpaTUMOCTH; NOTpeOIeHNe TOIUINBA U APYTHX PECYPCOB; B3AUMOCBSI3U MEXKITY
TEXHMYECKUMU CBOWCTBAMM COCTAaBHBIX dYacTed (AuMamMeTpsl TpyO, IUIOLIAAb
TEIUIoNepe/iady, MOIIHOCTb JBHTaTelied W mp.) W pabodiMH HapaMeTrpamu
(TemmepaTypa, JaBIEHHE, CKOPOCTb, BEIUMYMHA IIOTOKOB, Iepelaya SHEPIuH,
YPOBEHb BKCEPIMH W €€ YHHYTOXKEHHE M T.JI.); MOTEpsl SHEPrMH M 3KCEPIuH,
YHUYTOXXEHHE SKCEPTUH, TOYKH, B KOTOPBIX OHHU IIPOUCXOJAIT U MX MPUYHUHBI (ITO
TTO3BOJIUT MPUHATH MEPHI K X YMEHBIICHHIO (BOCCTAaHOBIICHHIO); () (PEKTHBHOCTD
OT/ENBHBIX COCTaBHBIX 4YacTell WM Bce CHCTEMbl B IENOM (9TH 3Ha4YeHHS
HEOOXOMMMBI I OLEHKH MPOM3BOJUTEIBHOCTH CHCTEMBI M CPAaBHEHHS €€ C
JIPYTMH CHCTEMaMH); BPEIHbIE BO3IEHCTBHS CHCTEMBI Ha OKPY)KAOLIYIO Cpemy
(HarpuMep, TEIUI0BOE UM XMMHYECKOE 3arpsi3HEHHUE).
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MarucTpaHTsl H3ydaT CBSI3M MeEToJla TEPMOAMHAMHMUYECKOTO aHajau3a ¢
SKOHOMHYECKUMH MOKA3aTeIsIMH Ka4eCTBA Pa3IMYHBIX TEXHUYECKHX CHCTEM,
MO3BOJISIOIINX NPOBOJUTH CPABHEHUE PA3IMUYHBIX BAPHAHTOB PELICHUN MO UX
3Hepro3¢dGeKTUBHOCTU. B KauecTBe yHMBEpCAILHONH MEpHI KauyecTBa dHEPTUU
UCTOJB3YeTCs DKCEPrHusl.

Marepuanbl MOAYJIsI IOMOTYT MarucTpanTaM B pa3paboTKe MareMaTHYeCKHX
MOJIeNIe SHEepPronoTpedsMIONMX CHCTEM W IO3BOJAT COCPEIOTOUNTH WX
BHUMAaHHE Ha ONTHUMH3AIIH IPOSKTHBIX PELICHUI.

Jlexkuun 1. 18 gyacos
2.0
JlaGopaTopHble 3aHATHS 1. 18 gacos
2.0
IpakTHyeckune 3aHATHS 1. 18 yacos
2. 36 gacos
CamocTosiTe1bHasi padoTa 1. 54 qaca
2.72 yaca

PesysbTaTsl 00yueHus

3HaHus ¥ IOHUMAaHHE

- 3HaHI/Ie HUCTOYHHUKOB 3Hepr1/m, OCO6eHHOCTI/I ce reHepauHH nu
repesadu 10 IOTPeOUTEs.

- [ToHuMaH1e METOIOB CHCTEMHOTO MOJIX0/1a K aHaJM3y U CUHTE3Y
MPOIIECCOB PHEPrOMOTPEOICHUS

- [NoHuMaHue MpeIeTbHBIX TEPMOJMHAMUYECKHUX TApaMETPOB
SHEPTrOMOTPEOIIONINX CHCTCM.

. Oco3HaHNe HEOOXOJMMOCTH KOMILIEKCHOTO U3YdeHHs 00BEKTOB
HCCIIEIOBAHNS.

. 3HaHUe PHEProcOCPEraroInuX CUCTEM U 000PYI0BAHUSL.

- [TonnMaHue 3aKOHOB TEPMOITHAMUKH.

- ITonrManMe 3HaYeHHs SHEPrOOATIAaHCOB B aHAJIM3E
SHEPrOMOTPEOISIONINX CUCTEM.

- INonnManue 3HaUCHHS YKCEPreTHYCCKOTO aHATN3A.

- 3HaHKEe BO3MOKHOCTH IKCEPro0aaaHcoB U UX rpaduueckoro
O0TOOpaKEeHUSI.

. 3HaHUE UCTOYHUKOB SHEPTUH, OCOOCHHOCTH €€ TeHEePaIluH U
repesadu 10 OTPeOUTEs.

IIpakTHYecKue HABBIKU
. CocraBieHHE SHEPreTHYESCKIX U IKCePreTHICCKUX OaTaHCOB Ha
00BbeKTax MCCIIEI0OBAHNSL.
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O6ocHOBaHKE BRIOPAHHBIX HAYYHBIX TIOAX00B K PEIICHHIO [EIEBBIX
3a7a4.

HagbIk npoBeIcHUS] CTPYKTYPHOT'O aHAJIHM3a TEXHOIOTHYECKUX
CHCTEM.

YMeHHe COCTaBUTh SHEPTeTHUCCKHIA H SKCEPreTHUSCKI OaaHc.
YMeHue oreHuTh SHeprodpPpeKTHBHOCTh OTAETHHBIX IPOIIECCHBIX
CANHHUI U TCXHOJIOTUHU B LICIIOM.

YMeHue ONpeIeUTh MOTEPU IKCEPTUH.

HaBbIK OIICHKHM )KU3HCHHOTO IIMKJIA SHEPTUU B TEXHOJIOTUICCKOM
CHCTEME.

OO01ue HAaBBIKH

Pa3BuTre KPUTHYECKOTO MBIIILICHUS U TPOBEICHUE UCCIIEIOBAHMI
(HarpuMep, cpaBHEHUE CBOMX COOCTBEHHBIX CYXKICHUU C
OTJIMYHBIMH OT HUX HA POIHOM M aQHTJIMHCKOM SI3bIKAX)

Br160p ¥ HCHOB30BaHKE PA3IMYHBIX YICOHBIX HCTOUHUKOB B
00y4aroIUX MEPOTIPUATHSX CTYIACHTOB.

D¢ dexTuBHAS TPYNIIOBAs M CAMOCTOSTENbHAS padoTa Iy
BEIITOJTHCHUS 33/ TaHS.

MeToabl onleHKH: pedepar, TECThI, OTYET M0 JIA0OPATOPHEIM paboTam,
pEIIeHIE IPAKTUYESCKHX 3a/1a4, KypcoBasi paboTa, S9K3aMeH.
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Mogayab 6

Hazsanue monyJis

HnxeHepHBINH U YKOHOMHYECKHUIT aHAJIN3
3Heprocoeperaruieii 1eaTeIbHOCTH

Ha3Banue JMCHUILIHHBI

1.

O dhexTHBHOE UCTIONB30BaHIE
TPAIUIIMOHHBIX U BO30OHOBIIIEMBIX
HCTOYHHKOB SHEPTHU

[epcreKTHBHOE UCTIOIE30BAHIE PA3IUIHBIX
BUJIOB TIEPBUYHBIX SHEPTrOPECYPCOB IS
MIPOU3BOJICTBA TEIUIOBOM U 3JICKTPUICCKOM
SHEPruu

Kpeaurnbi

[N

6 xpenuToB, 216 akaieMUYECKUX 4acOB
6 xKpeauToB, 216 akageMHIECKUX YaCOB

Benyumuii mony.ast

Houent Anekcannp KobGenes, k.T.H.,
1.0. 3aB.Kadeapoit « IITEKTPOIHEPTETHKAY»
Acrnmpant Oner MusoBaHoB, kadenpa
«DHeproobecriedeHue MpeanpHusITHil 1
TEIUIOTEXHUKAY

Cemectp

N —

1-o0i1 rox 0OydenHwus, 2-i cemectp
1-oi#i ro;r 0OyueHus, 2-i cemectp

Henb mopyas

CIIEeyIOIIeM:

PEMOHTY;

Henbio 1aHHOTO MOAYJS SIBJISETCS HM3YYEHHE BO3MOMKHOCTEH TEPMOIKOHOMHKH
IPU TIPOCKTUPOBAHMUHM M OKCIUTyaTalldd SHEProCHCTEM. 1epMO’KOHOMHKA
0aszupyercst Ha COBMECTHOM TPUMEHCHUH JBYX JWUCHUIUIHH (TEPMOIUHAMHUKHA H
3KOHOMI/IKI/I) JUTA aHaJIn3a, COBEPHICHCTBOBAHUSA U ONITUMU3AIUU TEXHOJIOT'MICCKUX
MIPOM3BOJICTB. V3ydeHne MaTepraioB JaHHOTO MOMIYJIS MaruCTpaHTAMHU TTO3BOJIHT
MOHATH CYI[HOCTh 3KOHOMHUYECKOTO aHAIM3a JHEPreTH4ecKuX MpOLECCOB,
OCHOBAHHOTO JIMOO Ha MOHETapHOH, JIMOO Ha DKCEPreTHUECKOHW CTOMMOCTH. B
MOCTIETHEM CITy4ae UCIOJIB3YETCS «IKCEPrOIKOHOMUYECKHUNA aHAIH3Y.

enn TepMOSKOHOMHKH, HANpaBIEHHOH Ha 3HEProcOepekeHUe, COCTOAT B

e B ONpPENEIECHUHU TOTO, KaK PacIPEAEICHbI 3aTPaThl HA CTPOUTEIHCTBO
M 9KCIUTyaTalnIo CUCTEMBI (a TakKe BHYTPH CHCTEMBI);

®  yMEHBIICHUH MOTEPh PHEPTHH 32 CUET U3MEHEHHS IIPOIIECCOB
MPOEKTHPOBaHUS (3KOAM3aiiHa) WM SKCIUTyaTalluy;

®  ONTUMHM3ALMHU CTPYKTYPBI U PEXKUMOB PAOOTHI CHCTEMBI;

®  OIICHKE [IPOU3BOIUTEIFHOCTH CUCTEMBI M CPAaBHEHHH €€
XapaKTePUCTUK C aTbTepPHATHBAMY;

®  [OAZCPXKKE NPUHATHUS PELeHHMH 110 paboTe 000pyIOBaHHUS U €ro
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®  [OMOIIM IPOEKTAHTAM B PACIPE/ICTICHIN CPEJICTB HA UCCIICIOBAHNUS,
pa3paboOTKy ¥ pacipoCTpaHeHHE SHEProdPEKTHUBHBIX TEXHOIOTHH.

MaructpaHTbl, H3y4aloue MaTepHaNIbl JAHHOTO MOJIYJIS, HCIOIb3YIOT
KPHUTEPUH OLIEHKH SHEProdP(EeKTHBHOCTH TEXHOJIOTHI, ydaTcsi BBIOUPATh
LeneBble (PyHKIMH SKCEPreTHUECKOH ONTUMH3ALUN, 3HAKOMSITCS C
IpUMEpPaMHU PacueTOB paclpeesIeHus 3aTpaT MEXIy IPOIyKTaMu B
KOMIUIEKCHBIX TPOU3BOICTBAX.

[pakTHyeckue 3aHATHSA 1. 36 yacos
2. 36 yacos

CamocrosiTenbHast padoTa 1. 126 yacoB
2. 126 gacos

PesysbTaTsl 00yueHus

3HaHus M HOHUMAaHHe

° 3HaHN€e NCTOYHUKOB OHECPruu, OCO6eHHOCTI/I €€ IreHepal 1
Hepeiau 10 MOTPeOTes.

e  TloHMMaHHE METOIOB CHCTEMHOTO [OAX0/a K aHAIH3Y 1 CHHTE3Y
HPOIIECCOB PHEPrOMOTPEONCHYIS.

e  3HaHHE METOJHK TEXHUKO-3KOHOMHUYECKOI0 aHAIN3a IIPOLIECCOB
AHEPronoTPeOIICHNSI.

e  [loHMMaHHE METOJOB IOUCKA ONTHMABHBIX PEIICHHUIL.

e  3HaHWe NPUHLUIIOB OPraHU3alKy U (QyHKIHOHUPOBAHHUS

MIPOU3BO/ICTB.

e  3HaHHMe METOAMK pacyera SKOHOMHYECKOH 3((HEeKTUBHOCTH
MIPOU3BOJICTB

e  [lonnmanue 3HaueHus SWOT — aHanm3a qeqTenbHOCTH
MPEANPUATUH.

e  JloHumMaHue SKOHOMHUYECKUX PUCKOB HPEATPUATHI.

IIpakTnyeckne HABBIKH

e BrIOop KpUTEpHEB OLICHKU BApUAHTOB PELICHHH B
9KOJIOTOIHEPTeTHIECKOM chepe.

e  Pa3paboTka m1aHoB paboT 10 SHEProcOEPEIKEHUIO.

e  DKcrmpecc- aHAM3 OTSHHAIBHBIX BO3MOXKHOCTEH
SHEprocOepeKeHNUS.

e OILCHKHU KOJIOTHYECKUX MOCIECTBHI OT pean3alin
9HEProChEePETraIONINX MEPOIPHATHH.

e  Hagsik 000CHOBaHUsI BEIOOPA KPUTEPHUEB OIICHKH SHEPreTHICCKOM
3(QHEKTUBHOCTH TEXHOJIOTHYECKUX MPOLIECCOB.

e  HaBBIK OIICHKH SKOHOMUYECKUX MOTEPD OT HCIIOJIB30BAHMS
Hed(PEKTUBHOTO 000PYIOBAHUSL.
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HaBbIK OIIEHKH CTOMMOCTH MHHOBAIIMOHHBIX PELICHHUH 10
MO/JICpPHU3ALNHU SHEPTe€THUECKOT0 X035 CTRA.
YMeHre OLeHUTh HHBECTUIIHOHHBIE PUCKU.

OO01He HABBIKH

PazBurue KPUTHYCCKOI'O MBIIIJICHUA U IPOBCICHUEC I/ICCHGZ[OBaHI/Iﬁ
(HanpuMep, cpaBHEHHE CBOMX COOCTBEHHBIX CYXIECHHH C
OTJIMYHBIMH OT HUX HA POJHOM M aHTJIMHCKOM SI3BIKAX)

Br100p 1 ncnosIb30BaHNE Pa3IMYHBIX YIEOHBIX HCTOYHHKOB B
00y4aroIuX MEPOTIPUSATHSX CTYACHTOB.

YcnenrHoe MHAUBUAYaIbHOE WM TPYNIIOBOE OOIIeHHE U
TIEPEroBOPHI C YIACTHUKAMH IIPOIIECCA C HCIOIB30BAHUEM
BepOAIbHBIX, TMCBMEHHBIX MJIM 3JIEKTPOHHBIX CPEJICTB 00IIeHHs (Ha
POIHOM M aHTTIMHCKOM fA3BIKAX)

[Ipunsitie npodeccHoHaIbHBIX PElIeHN ], OCHOBAaHHBIX HA HAYYHOM
3HaHUU U COOTBETCTBYIOIINX KPUTEPHUSIX.

O dexruBHas TpynmnoBas paboTa I BEITOTHEHUS 3a/1aHMSL.
Or11eHKa COITHATIBHOTO BO3JICUCTBHSI HAYYHOU U IMTPAKTUIECKON
paboTHI B 3ydaeMoii 001acTH.

MeToabl OLIEHKH: OTYET M0 MPAKTUISCKUM PaboTaM, pe3eHTalHs,
MPUBJICUCHUE IJIEKTPOHHBIX PECYPCOB, IK3aMEH.
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Moayas 7

Ha3sanue monyns IKOJIOrNYeCKHIl KOHTPOJIb U
MOJe/JIUPOBaHUE IHeProd(PPpeKTHBHBIX
NMPOEKTHBIX pelieHuit

Ha3zpaHue AU CUMILVINHBI JlabopaTOpHBIl SKOJIOTHYECKUI KOHTPOJIb
Kpenursl 5 xpenuToB, 180 akageMU4ecKUX 4acoB
Beaymmii mogyas Houent Upuna SIkyHuHa, K.X.H., WieH KapeIpol

«Ipupo0onoab30BaHUE U 3aLUTA
OKpY’Karollle cpepi»

Cemectp 2-o0i1 rox 00y4deHus1, 3-i cemectp

ean moay.as

Lenbto maHHOrO MOIYNsl sIBISIETCS. OOy4E€HHE MAaruCTPaHTOB COBPEMEHHBIM
TpeOOBaHMAM DKOJOTHYECKOTO 3aKOHOMATENIhCTBA KAaK COCTABHOW  9acTH
TUIAHUPOBaHMsI W TMPOU3BOACTBA TPOAYKIMH. B cOCTaB JaHHOTO MOJIYJS
BKJTIOYEHB! MPOOJIEMBI HETaTUBHOTO  BO3ICHUCTBHS ~ SHEPrONOTPEOIIIOIINX
TEXHOJIOTMH Ha KAauecTBO CpeAbl OOWTAHHUS YeNOBEKa, 3a00JIEBaeMOCTh U
COKpaleHue oropasHooopasus. Bormpocs! MoiepHU3aIMy 000PYI0BaHNS, 3aMEHBI
TOIUMBHBIX CHCTEM, COKpAaIlleHHEe JHEpProroTepb, BBIOOpa PEKUMOB pabOTHI
00Opy/IOBaHUST ~ paccMaTpHBAIOTCS BO  B3aUMOCBS3M  C  TpeOOBaHHMSAMHU
SKOJOTHYECKOTO  TpaBa.  BKIIOYEHWE  SKOJOTHYECKOH  KOMIIOHEHTHI B
SKOHOMHYECKHE MPOIIECCHI POM3BOICTBA PACCMATPUBACTCS C ITO3ULINIA TEOPHH.
MaructpaHTbl U3y4aT METOAbl KOHTPOJS KadecTBa MPUPOIHBIX cpen (Boja,
BO3IyX, To4yBa). OBIAICIOT TEXHUKOW IKCIIEPHUMEHTa W 00paOOTKU NaHHBIX,
MPOTHO3a MOCIIE/ICTBUI OT 3arps3HCHUI U OIICHKH YIIIEpPOOB.

JlabopaTopHble 3aHATHA 18 gacos
IpakTHyeckue 3aHATHS 36 gacoB
CamocrosTejabHasi padora 90 gacos

Pe3yabTaThl 00yueHHs

3HaHuA 1 NOHNMAHHE
. IToHumanue METOI0B CUCTEMHOTO MOJX0/1a K aHAJIU3Y U CUHTE3y
MIPOIIECCOB PHEPTrOMOTPEOICHHMS.
. IToHumanue METOIOB MOKMCKA ONTUMAJILHBIX PEIICHUM.
. Oco3HaHNe HEOOXOJMMOCTH KOMILIEKCHOTO U3YdeHHsI 00BEKTOB
HCCIICIOBaHMS.
. [Tonnmanve Ha3HAUYEHUS SKOMOHUTOPHHTA.
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3HaHue BO3MOXKHOCTEH 1 MCTOIOB MaTCMaTHU4YCCKOTO
MOJCIUPOBAHUSA.

3HaHne METOA0B YHUCJICHHOI'O PCIICHUA 3a1a4.

3HaHue BO3MOKHOCTH HUCIIOJIB30BAHUS OKCIIEPTHBIX CUCTEM.

IIpakTnyeckne HABBIKH

[IpoBenenue uccueT0BaHUS HHCTPYMEHTOB TUATHOCTUKH COCTOSHHN
SHEPIreTHYECKOTO XO3IHUCTBA U SKOJOTHH IIPOU3BOJICTB.
CocraBJIeHUE SHEPrETHYCCKHUX U IKCEPreTHICCKUX OaTaHCOB Ha
00BEKTAX UCCIIENOBAHNS.

O6ocHOBaHME BEIOPAHHBIX HAYYHBIX MOAX0/IOB K PEIICHHUIO IIEIEBhIX
3a/1a4.

DKcIpecc-aHalu3 MOTEHIINATBHBIX BO3MOKHOCTEN
JHEProcOepeKCHUSL.

OIeHKH KOJIOTHIESCKUX TOCIECTBUIN OT peatn3aliiu
SHEProcOeperaroyux MeponpHsITHiL.

HaBbIk mocTaHOBKH 3a/1a4 TOMCKa SHEPro3(h(HEKTHUBHBIX PEIICHHH.
YMeHHe HCIIoNb30BaTh HHCTPYMEHTAIBHBIC CPEICTBA
SKOJIOTHYECKOTO KOHTPOJISL.

PaspaboTtka Mojeneii mepeHoca mpuMeceii B OKPYKaroIyro Cpeay.
[ocrpoenue mMonenel pabOTHI TEXHOIOTHH M 000PYAOBaHUSL.

OO01He HABBIKH

Br100p 1 HCnoNIb30BaHNE Pa3IMYHBIX Y4EOHBIX HCTOYHHKOB B
00y4JaroInX MEPOTIPUATHAX CTYACHTOB.

VYcneuHoe nHIMBHYa IbHOE HIIH TPYIIIIOBOE OOLIEHHE 1
IIEPEroBOPHI C YIACTHUKAMH IIPOLIECCA C HCIOJIB30BAHUEM
BepOaJIbHBIX, MUCBMEHHBIX WX ANIEKTPOHHBIX CPEICTB O0IIeHN (Ha
POIHOM M aHTIIMHCKOM SA3BIKAX)

[Ipunsitie npodeccHoHaIbHBIX PEICHU, OCHOBAHHBIX HA HAYYHOM
3HaHUU U COOTBETCTBYIOIUX KPUTEPHUSIX.

BripaboTka HaBBIKOB 3(h(hEKTHBHOTO YIIPABIICHHUS BPEMEHEM.
OTtpaxeHne U OIIeHKa CBOeTo 00y9IeHUs U PO eCcCHOHATBHAS
OLIEHKA COKYPCHHKOB.

MeToabI OIEHKH: OTYET M0 MPAKTUYECKUM paboTaM, OTYET 10 Jab0PaTOPHBIM
paboTaMm, 3K3aMeH, aHKETHPOBaHHE.
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Moayab 8

Ha3zBanue moayJis MogaeaupoBaHye TEXHOJOTHYECKHUX U
NMPUPOAHBIX CUCTEM

Ha3BaHue IMCHUTIMHBI MareMaTHIecKoe MOICIIIPOBaHHE
9HEPro3pPEKTUBHBIX MPOCKTHBIX PEIICHUI

Kpeaurnbi 2 xpeaura, 72 akageMHUYEeCKUX Jaca

Benymmii moxysis Houent Tropun Unbs, K.T.H., 4ieH Kadeaps!
«KoHcTpynpoBaHne pagrosIeKTpOHHbIX U
MUKPOIIPOLIECCOPHBIX CUCTEM»

Cemectp 2-o1i ro 00ydenus, 3 cemecTp

Henu moxyns

Hempto maHHOTO MOIYNS SBISIETCS OOYYCHHE MArWCTPaHTOB METOJaM
MaTEMATHUYCCKOT'O MOACIMPOBAHUA MIPOU3BOACTBEHHBIX OKOJIOTHUYCCKUX
CHCTEM, UX HCIIOJB30BAHMEC B 3a/1a4aX ONTHUMH3ALUU SHEProd(PpeKkTUBHBIX U
IKOJIOTMYECKH Oe30macHbIX pemeHnd. B cocraBe maHHOrO MoOIyns
paccMaTpWBAIOTCS  pa3IMYHBIE KJIACCHl MaTeMaTHYeCKUX Mojernedt —
JNCTEPMUHAPOBAHHBICE W  BEPOATHOCTHBIC, JIMHCHHBIC W  HEJIMHCHWHEIC,
OJIHOMEpPHbIE ¥ MHOTOMEpHBIC, CTaliOHapHBIE W  HECTaIMOHApHBIC.
OcCHOBBIBasICh Ha TPHHIWIAX CHCTEMHOTO aHalHW3a, MAaTepHalbHBIX U
OHEPICTUYCCKUX 6aJ'[aHCOB, 3aKOHaxX XMMHUHU U TCPMOJUHAMHUKNA MAruCTpaHTbl
y4aaTcs GOpMyIHpOBaTH TPeOOBAHIS K MOIECTISM, a 3aTeM X KOHCTPYHPOBATh.
[MapayutennsHO € 3TUM B JaHHOM MOAYJIE W3Y4aroTCSl M YHCICHHBIE METOJBI
pemenus quddepeHnnanbHbIX ypaBHeHHH Moaenu (Oinepa, Pynre-Kyrra n
JIpyrue). YMEHHE CTPOHMTh MATEMAaTHUYCCKHE MOJCITH TEXHOJOTHYCCKUX U
9KOJIOTMYECKUX IPOLECCOB, IO3BOJSET Marucrpantam  (opMyIHpoBaTh
3aJ]a9 ONTHMH3ALNUHN SHEPTOAIPPEKTUBHBIX MPOCKTHBIX PEIICHUI.

JlaGopaTopHble 3aHATHS 18 vacos
IIpakTHyeckue 3aHATHSA 18 gacos
CamocrosTejabHasi padora 36 acoB

Pe3ysabTaThl 00y4eHust

3HaHuA 1 NOHNMAHHE
. [TornManme METOIOB CHCTEMHOTO ITOIX0/1a K aHAIN3Y U CHHTE3Y
MIPOIIECCOB PHEPrOMOTPEOICHHS.
. 3HaHUe METOJMK TEXHHUKO-DKOHOMUYECKOTO aHalIN3a MPOILIECCOB
SHEPTOMOTPeOICHUSI.
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. IloHumanne METOI0B MTOMCKA ONTUMAJIbHBIX PEILICHUM.

. Oco3HaHne He0OX0MMOCTH KOMIUIEKCHOTO H3Y4eHHsI 00BEKTOB
HCCIIEIOBaHUSL.

- Tlonnmanue mpoOIeMBI YHEPTOCOSPEKEHUS M FIKOJIOTHIECKOH
0€301acHOCTH.

- 3HaHMe CHCTEMHOTO ITOJIX0/ia IIPH pa3padoTKe MOeINeH POIECCOB.

- 3HaHWE ATOPUMETPUYECKHX OIEparni.

IIpakTHyeckne HABBIKH

- BpiOop kpuTEpHHN OLIEHKH BapHAHTOB PELICHUH B
9KOJIOTOHEPTeTHIECKOH chepe.

- Opraxuzanys TBOPYECKUX IPYIIT U1l KOMIUIEKCHOTO 00CIIeI0BaHuUs
MIPOM3BOICTBEHHBIX MTPOIIECCOB.

- OueHKH 3KOJIOTHYECKUX TTOCIEACTBUN OT peanu3ayn
9HEProcOeperaronx MEpOpPHUsITHH.

- YMeHHe CTaBHUTh 33Ja4¥ ONTUMH3AIMN HEPTOMOTPEOIICHHSI.

- HaBbIk mpoBeeHNs HATYPHBIX UCCIIEA0BAHMN HAa 00BEKTaX.

- YMeHHe CTpPOUTh MaTEeMaTHYECKOH MOIEIH.

- OOnajgaHue HAaBBIKOM IIPOBEPKH a/IeKBaTHOCTU MOJEIH pelaeMon
3ajade.

. OdopMIIATh 3aIBKH Ha MATCHTHIL.

OO01ue HAaBBbIKHU
. Br160p 1 rcnonp30BaHUEe Pa3IMYHBIX YI€OHBIX HICTOUYHHKOB B
00yJaroIuX MEPOIIPUSATHSIX CTYIACHTOB.
. [punsTHe IpopecCHOHATBFHEI PeIICHHH, OCHOBAHHBIX HA HAYYHOM
3HAaHWHU U COOTBETCTBYIOIIUX KPUTEPHUSIX.
. BripaboTka HaBBIKOB 3(h(hEKTHBHOTO YIIPABIICHHUS BPEMEHEM.

MeToabI OIEHKH: OTYET 10 JIA0OPATOPHBIM PadOTaM, OTYET 10 MPAKTHYECKUM
paboTtam, TpuMeHeHHe NHPOPMAMOHHBIX TEXHOJIOT U, Pe3yIbTaThl
MATEeHTHOTO MOUCKA, 3aueT.
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Moayab 9

Ha3zBanue moayJis JKonornyeckas 6e30MacHOCTb U
IHEPTOYyCTOHYNBOE pa3BUTHE

Ha3BaHue IMCHUTIMHBI Okonoruyeckas 0€30MacCHOCTh U
SHEProyCTOMUNBOE pPa3BUTHE

Kpenurbl 3 kpenuta, 108 akageMHUIeCKUX 4acoB

Benymuii moay.s IIpodeccop Huxomaii [lonos, a.1.H., 3aB.
kagenpoii «[Ipupoononp30Banue U 3amuTa
OKpYKaroIllel cpenpl»

Cemectp 1-b1it rog 00y4eHus1, 2 ceMecTp

ean moayas

Lenpro aHHOTO MOMYJISl SIBJISICTCS 3aKPEIUIEHHE TEOPETUUECKUX 3HAHUHM HpHU
W3Y4eHWH KOHKPETHBIX IIPUMEPOB MOWCKA ONTHMAIBHBIX IPOEKTHBIX
pEeLIeHUH, CIOCOOHBIX MOBBICUTH KaYeCTBO pabOThl MPHPOAO-IIPOMBILILIEHHBIX
cucteM. K HUM OTHOCSTCS HAcOCHBIE CTaHIHH, TEIUIOMYHKTBI, CHCTEMBI
BOJOOYHCTKH, IPOU3BOACTBO PE3MHOBBIX CMECEH, BEHTUIISILIMOHHBIE CHUCTEMBI,
XOJIOAUJIbHBIE YCTAHOBKYU U T.A. BakHelieil KOMIOHEHTON JAaHHOTO MOAYJIS
SIBJIAETCSI MHTErpalusi BCEX paHEe pPAaCCMOTPEHHBIX HAyYHBIX IOJIXOAOB U
JUCUMIUIMH B €IUHOE 1eJoe — MEXKJUCUUIUIMHAPHYI0  NpodieMy
SHEProcOEepex eHUs U IKOJIOTHUECKOH Oe3011acHOCTH.

[pakTHyeckue 3aHATHSA 18 vacos

CamocTosiTenbHast padoTa 90 gacos

Pe3yabTaTsl 00yueHus

3HaHMs ¥ IOHMMAHHe
. 3HaHNe NCTOYHNKOB PHEPTUH, OCOOCHHOCTH €€ TeHepalui U
nepenayy 10 MoTpeduTens.
- IloHnmanue MeTO/I0B MOMCKA ONTUMANIBLHBIX PELICHHUH.
- I'myboxoe 3HaHWE TEXHOJIOTHH IPOBEICHNUS SHEPrOdKOAYINTA.
. 3HaHUe YHeProcOeperaromux CHCTEM U 000pyI0BaHUSI.
. 3HaHHe YHeprocOepekeHNs Ha IPEIIPUATHIX.
- Ilonumanwue nenecooOpa3HOCTH BHEAPECHUS «3€IEHBIX» TEXHOJIOT U
. 3nanue «know-how» B pelIeHHUSX MO YHEProdhHEKTHBHOCTH.

IIpakTnyeckune HaBBIKA
. CrnocoOGHOCTh IPOBOJIUTE 00CIIEI0OBAHHE SHEPTONOTPEOIISIOIINX
CHCTEM B LIEIISIX MOBBILICHHS HX SHEProd()GeKTHBHOCTH U
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9KOJIOTHIECKOM OE30MacHOCTH.

[IpoBeeHUe HCCICAOBAHUS HHCTPYMEHTOB JUArHOCTHKH COCTOSTHUI
9HEPreTU4ECcKOTO XO3SIMCTBA M AKOJIOTHHU TTPOU3BOJICTB.

PaspaboTka miaHoB paboT MO 3HEProCcOESPEKECHUIO.
DKcenpecc-aHann3 MOTEHIHATBHBIX BO3MOKHOCTEH
JHEProcOepeKeHUSL.

YMeHnue uckath ananoru 3pQeKTHBHOr0 SHEPronoTpeOIeH s B
MHUPOBOM MacIiTabe.

YMeHue aHaIu3UPOBaTh TEXHOJIOTHH C MO3UIUU CTPATEruu
YCTOHYHMBOTO Pa3BHUTHS.

Hcnonp30Banne MEX/MCIUILTHHAPHOTO MOAX0/a K PELICHHIO 3a/1a4.

OO01mMe HABBIKH

Pa3BuTre KpUTHYECKOTO MBIIICHUS U ITPOBEICHIE HCCIICI0BAHUN
(mammpumep, cpaBHEHHE CBOMX COOCTBEHHBIX CYKICHUH C
OTJINYHBIMH OT HUX Ha POJHOM H aHTJIUIICKOM SI3BIKaX)

BrI00p 1 HCTIOIb30BaHNE PA3IIMYHBIX YYEOHBIX HICTOUHHKOB B
00y4aroIx MEpOTIPUATHSX CTYIACHTOB.

[punsaTHe NPOHECCHOHANBHBIX PEIICHUH, OCHOBaHHBIX HA HAYYHOM
3HAHUU U COOTBETCTBYIOIINX KPUTEPUSIX.

D¢ dexTuBHAS TPYNIOBas WK CaMOCTOsTENbHas paboTa Jyis
BBIIIOJIHEHHMS 3a71a4.

BeipaboTka HaBBIKOB 3()pEKTHBHOTO YIIPABJICHHS BPEMEHEM.

MeToabI OLIEHKH: OTYET IO MPAKTUIECKUM paboTam, pedepat, mpe3eHTanus,

3a4CT.
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Moayas 10

Ha3panue nucHUNIIMHBI 1. JlenoBoii HHOCTPAHHBIII A3BIK

2. Hcropus u 3HAYEHHE
BoJsonckoro npouecca st
Pa3BUTHS BbICIIET0

o0pa3oBaHus
Kpeaurnbl 3 kpenuta, 108 akageMHUeCKHUX 4acOB
Benymmii moxysis Honent 'yanna H.A., k.¢d.H., 3aB. kadenpsb

«MextyHapo/Has mpodecCHOHANIbHAS 1
Hay4yHasi KOMMYHUKaIUs»

Mos3sepoBa JI.A., HauanbHUK yNpaBIEHUS
MEXIYHapOIHBIX CBA3EH

Cemectp 1. 1-p1ii ron 0Oyuenus, 1 cemectp
2. 1-w1ii rox oOyuenus, | cemectp

Hesm monyis

JlaHHBIM MOAYNb HANpaBJIEH HA MHTEHCUBHOE H3YYEHUE AHIJIMHCKOTO S3bIKa
JUIs  CTYAEHTOB, AN KOTOPBIX AHIVIMHCKUN ABISETCA BTOPBIM WU
JIOTIOJTHUTENBHBIM A3bIKOM. JlaHHAsi MHTEHCHBHAs MPOrpaMMa MOXKET IIOMOYb
CTyZIEHTaM yIYy4YIIMTh HAaBBIKM AaHTJIMHCKOTO sI3bIKa JUIA  YCHEUIHOTO
OCYIIECTBJICHUsI MHCCIIEIOBATENIbCKOM, 00pa3oBaTeNbHON JEATEIbHOCTH, B
YaCTHOCTH, B 00JIACTH 3HEPTOCOEPEKEHNS M OXPAHBI OKPY)KAIOIIEH CPEbI.
Kypc Bkirouaer Haubosiee BayKHbIE CIIOBApU B 00JIACTH SHEPTETUKU U OXPaHbI
OKpYXKaloIllee CpeAbl, a TaKKe TEKCThl MO 3HeprocOepexeHuto. Momyib
aKIEHTHpPYeT 0co0Oe BHMMAaHHE Ha YIy4IICHHE HABBIKOB aKaJeMHUYECKOTO
oOIIeHNs, TakUX Kak, YTEHHE, IHCbMO, Pa3rOBOpHAs pedb, BOCIHPHUATHE Ha
ciryx. [Iponecc 0OydeHus BKIO9aeT B ceds IPYMIIOBYIO paboTy, MpaKTHYECKHE
YIpaKHEHUs, IPe3eHTall1, KOMMYHUKATUBHYIO JAEATENbHOCTD U JIp.

IIpakTHyeckne 3aHATHA 1. 36 gacom
2. 36 yacoB
CamocrosiTebHas padoTa 1. 36 gacos
2. 36 gacos

Pe3yabTaTsl 00y4enust

3HaHWe ¥ IOHUMAaHHe
3unanue ucropuu bosnonckoro npouecca
ITonumanue ueneit u 3ana4 bonoHckoro npouecca

HaBbikn n KOMIICTCHIIMHA
Haspixu ayI[I/IpOBaHI/Iﬂ/I‘OBOPCHI/ISI, H606X0,HI/IMBIC JJI YCIICHITHOT' O
y4acTHs B CHOHTAHHBIX 6ece/:[ax C HOCUTEJISIMH aHTJIMICKOTO sI3bIKa B
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JMYHOM, TTPO(PECCHOHANEHOM /WA YIeOHOM KOHTEKCTE.

YMeHre 4uTaTh ¥ HOHUMATh aHTJIMHCKHUE TEKCTHI IIPOJBHHYTOTO (MU
BEICIIIETO) YPOBHS

YMeHHe IpaBUIIbHO ITHCATh KOPOTKHE CCE, YETKO BBIPAXKAIOIINE
MBICIIH.

O01me HABBIKH
Ymenue aenath mpoeCCHOHAIBHBIC MPE3CHTAIIMN HA aHTJTHHCKOM
S3BIKE
YMeHne 00marbes ¥ JOrOBapUBAThCS Ha aHTJIMICKOM SI3BIKE C
JIF00BIMU COOECeTHUKAMU
YMeHnue aymarhb U AUCKYTHPOBATh, HAXOANUTh, 00padaThIBATh U
HCIOJB30BaTh HHPOPMAITHIO [T OOYUCHHSI HA aHTJIHICKOM SI3bIKE

MeToasI OLeHKH: pedepar, Mpe3eHTalHs1, YK3aMeH.
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Moayas 11

Ha3zBaHue AU CUMILVINHBI TeopeTnuyeckne 0CHOBbI
Heprod(ekTUBHOCTH TeXHOCHEePHOH
Oe3omacHocTH

Kpenursl 17 xpenutoB, 612 akageMHYECKUX YacoB

Beaymmii mogyas [Tpodeccop Huxonaii [Tonos, 11.1.H., 3aB.

kagenpoii «[Ipupoaomnoss30BaHue U 3alInuTa
OKpY>KaroIen cpeabi»

Cemectp 1-b1if 1 2-01 roz1 00yueHwus, 1-3 cemectp

Hemn moxyis

llenplo maHHOTO MOXYNS SBISETCd pPa3BUTHE Y CTYACHTOB HAaBBHIKOB
TBOPYECKOTO IMOJX0JIa MPU pEelIeHnH NMpO(eCCHOHAIBHBIX 33/1a4 B YCIOBHUIX
WHTEHCHBHOTO BHEIPEHHs COBPEMEHHBIX METOJOB W IPHOOPOB B 00JacTé
9KCHEPTU3Bl NPOMBILIICHHOW O€30IIaCHOCTH, MOHHTOPUHIa O€30MacHOCTH C
MO3WLUKM DHEPreTHYECKOTO aHalln3a, a TaKXKe HAaBBIKOB AKOHOMHYECKOM
OLICHKH BHEJAPSAEMBIX TEXHOJOTHH IT0 TOBBIMICHUIO SHEProdpGeKTHBHOCTH
NIPUPOO-TIPOMBIIIJIEHHBIX ~ CHCTEM C  HCIHOJIB30BAaHHEM  COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHH.

Jlekuuu 72 vaca
IIpakTHyeckue 3aHATHS 180 gacoB
JlaGopaTopHble 3aHATUSA 18 gacos
CamocrosiTesbHast padoTa 270 gacoB

Pe3yabTaTsl 00yueHus

3HaHus ¥ IOHUMAaHHE
3HaHWE NCTOYHUKOB SHEPTUH, 0COOCHHOCTH €€ TeHepaIuy 1
repeiauy 10 MoTpeduTeIs.
[MoHuMaHKe METO/I0B CHCTEMHOTO MOX0/1a K aHAJIU3Y U CHHTE3Y
IIPOIIECCOB SHEPrONOTPEOICHUS.
3HaHNE METOJMK TEXHHKO-3KOHOMHUYECKOTO aHaIN3a MPOIIECCOB
SHEPTOMOTPEOICHUSI.
[NonnMaHue TpeNeNIbHBIX TEPMOJMHAMUYCCKHUX TapaMeTPOB
SHEPTOMOTPEOIAFONIX CHCTEM.
3HaHUE SHEPrONOTPEOIAIONIINX CUCTEM B 000PYIOBaHHUS.
ITonnmanue MpEACIbHBIX TCPMOAMHAMUYCCKUX ITapaMETPOB
SHEPronoOTPEOIISIONIIX CUCTEM.
CocTaBieHHE SHEPreTHUECKUX U IKCEPTETHUECKUX OaTaHCOB Ha
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00BEKTAaX UCCIIENOBAHNS

Br100p KpuTEpHEB OLIEHKH BapUAHTOB PELICHHUI B
9KOJIOTOHEPreTHUECKOH chepe.

OmeHKH 9KOJIOTHYECKUX TTOCTIEICTBIN OT peaTi3ain
SHEprocOeperaronx MEPONPHUSITHIA.

IIpakTHYecKkne HABBIKH
CocraBiieHHE SHEPreTHYSCKHUX U IKCEPreTHIECKUX 0aaHCOB Ha
00BbeKTaxX UCCIICIOBAHMS.
Br16op kpuTEpHEB OIIEHKH BAPHAHTOB PEIICHU B
9KOJIOTOSHEPreTHYECKOH cdepe.
ObocHOBaHNE BRIOPAHHBIX HAYYHBIX MOAX0I0B K PEIICHHIO IEIIEBBIX
3ajad4.
OIICHKH YKOJOTUIECKUX TIOCIEACTBUI OT pealn3aliu
SHEProcOePEraroIuX MEPOTIPHUATHH.
YMeHue MporHo3UpOBaTh, ONMPEICNIATH 30HBI MTOBBIIIICHHOTO
TEXHOTEHHOTO PHCKa
YMeHue onTUMH3UPOBATh METOJIBI U CIIOCOOBI 0OeCTIeueHUs
SHEPreTHYCCKON 0€30MacHOCTH
YMmenne pa3pabareiBaTh pEKOMEH/IAINH TI0 TIOBBIIICHIIO YPOBHS
9HEProdPpPEeKTUBHOCTH PUPOIO-TIPOMBIIIICHHBIX CHCTEM
YMeHue npoBOUTh SKOHOMAYECKYIO OIICHKY 3((EKTHBHOCTH
BHEJPSAEMBIX UHKEHEPHO-TEXHUYECKUX MEPOIIPUATUI

O01Me HABBIKH
Pa3BuTHE KPUTHYECKOTO MBIIIJICHUS ¥ IPOBEICHUE HCCIEIOBAHUN
(HampuMep, cpaBHEHUE CBOUX COOCTBEHHBIX CY:KICHHU C OTIHYHBIMH
OT HUX Ha POJTHOM M aHTJIMHCKOM SI3BIKAX)
Br100p ¥ UCMOJIb30BaHKE PA3INIHBIX YUCOHBIX HCTOYHHKOB B
00yJaronIiNX MEPONPUATHSIX CTYACHTOB.
OreHKa COIMATIBHOTO BO3ACHCTBHSA HAYIHOU M IPAKTHIECKON pabOThI
B M3y4aeMoit 001acTH.

MeToabl OIIEHKH: OTYET 0 MPAKTUIECKUM PadOTaM, OTUYET I10
71a00paTOPHBIM pabOTaM, MPE3CHTAIHS, SK3aMeH, 3a4eT.
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Moayab 12

HazBanue monyJist IIpakTHYeckoe nuccjie0BaHue.

1. HayuyHo-ucciaenoBaTtebckas padora B
cemecTpe
2. HayuHo-mcciienoBarebcKasi IPaKkTHKA

Kpeautbi 1. 21,5 xpenut, 774 akaJjeMU4YECKHX Yaca

2. 10,5 xpemuToB, 378 akageMHYECKHX YacoOB

Benymuii mony.Jist Bce mnpenonaBarenu nporpammbl, SIBIISIFOIIHECS

HayYHBIMH PYKOBOJANTEISIMHA MaruCTPaHTOB

Cemectp 1. 1-p1if u 2-0if rox o6y4enus, 1-3 cemectp

2. 1-p1if u 2-o#i ron 00y4eHus, 2 u 4 cemectp

2.

4.

eau moayas

LensiMu HayYHO-HCCIIEIOBATENILCKON pabOThl MArMCTPAHTOB SIBIISIIOTCS:
1.

V3ydeHne 3aJaHHOTO MPOU3BOACTBEHHOrO OOBEKTa (TE€MbI) C MO3WLUIA
SHEPreTUYecKON M IKOJIOTHUECKOH S PEKTUBHOCTH.

IMTocraHoBKa 3a/1a4 UCCIIETOBAHHS.

HccnenoBanne MaTeMaTM4eCKMX METOJOB W alTOPUTMOB IIOMCKA
ONTHMAIBHBIX pEIICHHH 10 DHEProcOepeeHUI0 M 00eCIeYCHHUIO
9KOJIOTHYECKON OE30MaCHOCTH.

OO0ocHOBaHKE BbIOOpa TEXHOJIOIMH U 000pYAOBaHUS, CIOCOOCTBYIOMINX
MPAKTHYECKOH pean3aliiy 3a1ad 11.2

ueHHMI/I Hay‘IHO-HCCHeI[OBaTeHLCKOﬁ IMPAaKTUKU MaruCTpaHTOB ABJIAIOTCA:

M3y4EeHHUE MPOIECCOB SHEPronoTpeOIeH s Ha TIPOU3BO/ICTBE;
BBISIBJICHHE HEJIOCTATKOB B OPraHU3aIMU SHEPTETUIECKOTO U
9KOJIOTUYECKOTO KOHTPOJIS;

BEIOOP OOBEKTOB JIJISI IPOBEICHHS HAYYHOT'O UCCIIEIOBAHUS B chepe
JHEProcOepe K eHUSL.

Pe3yabTaThl 00yueHus1

'YMeHH€ BBIIONHSTH IPOEKTHI U 33/1aHMs, JAHHbIC BELYILEH
OpraHu3alyeil Bo Bpemst 00ydeHusl.

YMeHue NpoBOUTh NCCIIEJOBaHMU, OCHOBaHHbIE Ha
AKCIIEPUMEHTANIBHBIX paboTax, MPOSIBIISis TOYHOCTh U JIOKa3bIBast
HMCTHHHOCTH PE3yIbTATOB.

YMeHnue aenatb 0030p AaHHBIX, BBISBISITH IPUIUHHO-CIICICTBEHHBIE
OTHOIIEHHUS, ONPEENATh HHHOBAL[IOHHBIE U COOTBETCTBYIOIILE
XapaKTePUCTUKU HCCIICAOBAHNUS.

MeTO}ILI OII€EHKH: OTYECT IIO Hay‘IHO—PICCJIe,I[OBaTeHBCKOﬁ pa60Te, OTUYET IIO
Hay‘lHO-HCCHeZ[OBaTCHBCKoﬁ ITIPpaKTUKE.
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Moayasb 13

HaszBanue moayJis Marucrepckasi Aucceprauus
Kpenursl 30 xpeautoB, 1080 akageMHU4eCKUX 4acoB
Beaymmii moayis KoHkpeTHBII HaydHBIN PYKOBOIHUTENb
Cemectp 2-o#i ro;1 00y4enus, 4 cemecTp

eau moayns
OcCBOHTH TEOPETUYECKUE U MPAKTHYECKUE METOMBI PEIICHUS 3a1a4 3KOHOMUU

JHEPruM M OOecrnevyeHHe OSKOJOIMYeCKOW Oe30MacHOCTH B CIIOXKHBIX
TEXHOJIOTHIECKHX MTPOU3BOJICTBAX M KOMIUIEKCaX.

Pe3yabTaThl 00yUeHus1
Marucrepckas nucceprauus 1 UTorosiit rocyjapcTBeHHbIN 3k3aMeH. LleHHble

MPaKTHYECKUE PE3yIbTAaThl MAarUCTEPCKON amccepranuu. VX nmpuMeHeHune
JUISL pETUOHAITbHON SKOHOMHKH.
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MeTtoabl oeHKH

BuyTpeHHu# TeKyInii KOHTPOJIb 3HaHUI CTy€HTa COrJIacHO
npoueaypam 1o IQnet u ISO-9000 (B KOHIIE Ka)A0TO CEMECTpa)
YcTHBIE Ipe3eHTaIuu

OTuYeTs! 0 IPOM3BOACTBEHHOM PaKTHKE

[Tpodeccronanbusie mopTdoIIHo

[TrceMeHHBIE OTYETHI U 3cce (BKIIFOYAOIINE CIMCOK JINTEPATYPHI)
TecTsl moce KaX 10 TeMbl, 3K3aMEHBI 10 ITPEAMETaM, OLIEHKA H 3aIHTa
MarucTepcKoi TuccepTauu

Iocrepsr

OrneHnBaHUE CTYyAEHTAMH APYT Apyra

Camoor1ieHKa

O0ecneuyeHne KayecTBa

Buyrpennee
Ob6mas nmpodeccnoHanbHast orieHka OLEeHOYHOW KOMUCCHH TPOSKTa

OT3BIBEI CTYACHTOB

Buemmnee
OneHKa eBpONEHCKUMH YYCHBIMH M3 YHUBEPCUTETOB- [TapTHEPOB
OdunmnanbHoe npu3Hanne MunucrepcTBa o0pa3zoBanus U Hayku PO
Orenka paboToareneit

Bo3mo:kHbIE 00J1aCTH TPYAOYCTPOiicTBA

BBINMycKHUKM MarucTepckoi MporpaMmmbl UMEIOT BO3MOXKHOCTH TPYIOYCTpOMCTBa
Ha TpeanpusTusx sHeprermdeckoi orpacim (TOLl, koTenbHBIE), XUMHUYECKOH,
MalIMHOCTPOUTENIFHOM  MPOMBINUICHHOCTH, B  Jlaboparopusx,  Hay4HO-
HCCIICIOBATENBCKUX IIEHTPAaX M0 H3YYeHUIO IpoliieM 3HeprocOepexeHus u
MOBBIICHHUS SHEProd()(HEKTHBHOCTH MPOMBIIIICHHBIX CHCTEM.
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Cnucok pekoMeHIyeMoil TuTepaTypbl

Fuel and Energy Complex and Economy of Russia
AHIIMACKUHN SI3BIK
WznarensctBo: Energy Publising Centre

MATLAB u Simulink B 2j1iekTpo3nepreruke. CipaBoYHHK
Agrop: B. II. IpskoHOB, A. A. [TeHpK0B

World Energy - 2050 (White Paper)
Penakropsl: Buranuii bymyes, B. Kanamanos
S3pix: AHTIIUACKUIA

AHrJI0-pycckuii 3Heprerudecknii ciosaps / English-Russian
Dictionary of Energy (kxoMn/eKkT u3 2 KHMI)
Astop: A. C. T'onpabepr

AHaJIN3 M IVIAHUPOBAHME IHEPronoTpedIeHust
Astop: b.1. MakokitoeB

Betporeneparopsnl, colHeYHbIe HaTapen W Apyrue moJie3Hble
KOHCTPYKIMH
Agrop: A. I1. Kamkapos

Bo3zooHoBasiemas yHepreTuka. J¢deKTUBHbIE pelIeHUusl
Agsrop: B. M. JIarxep

Bo306HOB/1sSIEMas SHEPTreTHKA
Astop: A. b. Anxacos

HCTOYHNKH B CHCTEMBI TEIJIOCHAOKEHH S
Astop: B. III. Maranees

10.

Jlorucruka
Astopsl: M.H. I'puropses, C.A. YBapoB

11.

Jlorucruka. IIpoaBuHyTHI Kypc
Asropsr: M.H. I'puropses, A.Il. Jlonros

12.

MetanoJ u 3Hepreruka 6yaymero. Koraa 3akonuarcst HedTh 1 ra3
Beyond Oil and Gas: The Methanol Economy
ABtopckuit kosnektuB: JIx. Ona, A. T'enmepr, C. IIpakamn

13.

MOHHTOPHHT U OLICHKA PUCKA CHCTeM «3aIIMTa-00beKT-Cpeaay.

14.

Herpanunmnonnsie 1 BO300HOBJ/IsieMble HCTOYHUKH YHEPTHH.
Asropcknit koyurektuB: M. 0. Cubukun, 0. . Cubuknn

15.

Oxpy:xamas cpeia U YeJa0BeK.
Agrop: E. W. [louekaeBa

16.

Oneparopbl KOMMEPYECKOro y4eTa Ha PIHKAX J1eKTPOIHEPT M.
TexHOJIOTHS W OPTaHU3ALHSA AeSITeILHOCTH
Astop: JI. K. Ocuxka

17.

OcBoeHne HU3KOMOTEHIINAIBHOT0 Fe0TePMAILHOTO TeIJia
Astop: B.E. ®oproB
ISBN: 978-5-9221-1440-0
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18.

OcHoBBI TenJ10TeXHNUKH. TenoTexHn4ecKnii KOHTPOJIbL H ABTOMATHKA
KOTJIOB
Astop: b. A. CokosioB

19.| Oxpana okpy:karomeii cpeast B Poccun 2012.
ABtopckuil koyuiekTuB: B. XKutkos, 1. BopoHuna
20. | Moa3eMHBIEe AKKYMYJISATOPHI JHEPTOHOCUTE/IeH B JHEpreTuKe
Agsrop: B. A. Kazapsan
21. | Ilpouecchl 1 anMapaThl 3aLMTHI OKPY/KaloLeii cpenbl. 3ammTa atMocdepsbl.
Asrop: H.E. Hukonaiiknna
22.| PacueT, aHAIM3 M HOPMHMPOBAHHUE NOTEPb IEKTPOIHEPTUHU B
IJIEKTPUYECKHX CeTSAX. PyKoBOICTBO VISl MPAKTHYECKHX PACYETOB
Astopckuit kosmektuB: HO. C. XKenesko, A. B. Aprembes, O. B. CaBueHko
23.| PyccKo-aHTJIHIICKHU cJI0Baph. AHTJIO-pyccKmii cioBaphb. st
3J1eKTPOIHEPTreTHKH
Cocrasurens: J. Typckuii
24.| CoopHuk 3aaa4 no kypey "Temiorexunka'
Asrop: 0. B. Cunsisckuit
25.| COopHHK 3324 110 OCHOBAM THAPABJIUKHU U TEIJIOTEXHUKHU
26.| COOpHMK 32724 10 TeMJIOTeXHHKe
Agrop: I'. II. [TankpaToB
27.| CiknskeHHBIH ra3 - 0yayiiee MUPOBOi YHEPTeTHKH
ABTtopsl: Makcum Maiiopen, Koncrantun CuMoHOB
28.| CoBpemMeHHBIe NPOOJIEMbI MUPOBOIi JHEPreTHKH
Agrop: 1O. B. bopoBsckuii
29.| CorHe4Hast JHEepPreTHKa
ABTtopckuit kosnektus: B.W. Buccapuonos, I'.B. [leproruna,
B. A. Ky3uenosa, H. K. Manunun; Penakrop: Bnagumup Buccapronos
30. | CrnpaBounuk. KoreqbHble 1 3JIeKTPOCTAHIMH HA OHOTOMINBE
Cocrasurenn: AutoH OcsHko, Cepreii [TeqHnkoB.
31.| Cuerunku. CupaBounuk (+ CD-ROM)
CocraBurenu: Eprennii Akumos, M. Manyxun
32.| Tensio3HepreTuyecKne CUCTEMbI H JHEProdaaHchl MPOMbILIEHHbBIX
NpeAnpPHATHIH
Astopckuit kosmektuB: 0. I'. Hasmees, U. A. Konaxuna
33.| Texunueckasi TepMOIUHAMHUKA H TeIJIONepenaya.
Astopcknii komektus: B. A. Kyannos, 3. M. Kapramos, E. B. Credaniok
34.| ®du3zuvecKkne 0OCHOBBI 0eCTOILIMBHOI YHepreTHKN. OrpaHNYeHHOCTh
BTOPOI0 HAYAJIa TEPMOTUHAMUKHA
Asrop: E. I'. Onapun
35.| DkoJsiornyeckasi 6e30MaCHOCTH M IKOJIOT0-IPABOBbIE NPO0JIEMBbI B

00J1aCTH 3arpsi3HEHUs1 OKPYsKAIOLIEH cpeabl.
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36.

IkoJs10rus
Astop: B.A. PazymoB

37.| DnexkTpocHadKeHHe U 3JIeKTPONOTPedIeHe HA PeANPUATHAX
Agsrop: E. @. lllep6axos, J. C. Anekcanapos, A. JI. Jlydbos
38.| DaekTpocHadKkeHHE 00HEKTOB
Astop: E. A. KonroxoBa
39.| dnextpo3neprernka Poccuu 2030. IleneBoe BugeHue
Pepakrop: b. BaiiH3uxep
40.| DHepreTnka B aKpOHHMAaX M COKPAaIleHUSIX. AHIJIO-PYCCKHUH CI0Baph
Astop: A. C. T'omsabepr
41. | DHeprus ruapochepbl
Asrop: I. A. CosoBreB
42.| Dueprocoepe:xenne B JKKX.
Astop: Ilpumak JI.B.
43.| DHeprocoepe:keHne B IPOMBILIUIEHHOCTH U IKCEPreTHYECKHIT aHAIN3
TeXHOJIOTHYECKHX MPOLecCoB
ABropckuii komutektus: 3. D. Mepkep, I'. A. Kapnenko, . M. TeIHHIKOB
44.| DHeprocoepe:keHne B TEMJI0IHEPTeTHKE H TENMJIOTEXHOJIOTHSIX
Penakrop: Anexcanap Kinumenko
45. | DHeprocoepe:keHHe 1 ABTOMATH3AIMS POU3BOICTBA B
TeIIOIHEPreTHYECKOM X03s1iicTBe ropoja. YacToTHO-pery/mpyemblii
3J1IeKTPONPHBO/
Asropckuii komutektuB: 0. A. Kpsuios, A. C. Kapangaes, B. H. Measenes
46.| Smart Grid
Asrop: Janaka Ekanayake
47.| Smart Meters and the Smart Grid: Privacy and Cybersecurity
Considerations (Energy Policies, Politics and Prices: Privacy and
Identity Protection)
48.| Renewable Energy in Russia Jesse Russel
49.| Fundamentals of Engineering Thermodynamics
Michael J. Moran
50.| Principles of Heat and Mass Transfer
Frank P. Incropera, David P. Dewitt, Theodore L. Bergman, Adrienne S. Lavine
51.| World Renewable Energy Network
Jesse Russell
52.| Renewable Energy: Sustainable Energy Concepts for the Energy Change
Roland Wengenmayr, Thomas Buhrke
53.| Applied Thermodynamics for Engineers
Ennis William Duane
54.| Thermodynamics

Ennis William Duane
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Pe3yabTaThl MporpaMmsl

3nanue ¥ IOHUMAaHHE B5 | Opranusanus TBOPUECKUX IPYIIT JIs
KOMIUIEKCHOTO 00CIe10BaH s
IIPOU3BOJICTBEHHBIX TIPOLECCOB.

Al | 3HaHUE HCTOYHUKOB DHEPrHH, B6 | Pa3paboTka miaHoOB padoT 1o
0COOCHHOCTH €€ TeHepaluy U JHEPTocOEPEKEHUIO.
nepeavu 10 MOTPpeOUTEIsL.

A2 | IlonnMaHue METOAOB CUCTEMHOI'O B7 | OGocHOBaHME BHIOPaHHBIX HAYYHBIX TIOXOI0B
MOZIXO/Ia K QaHANIU3Y U CHHTE3Y K PEIICHHUIO [eIeBbIX 3a/1a4.

MIPOIIECCOB IHEPrONOTPEOIEHHS.

A3 | 3HaHHE METOJUK TeXHHUKO- B8 | Dxcmpecc aHAIN3 NOTEHIHAIBHBIX
9KOHOMHUYECKOTO aHaIM3a BO3MOXKHOCTEH SHEprocOepeKeHus.
IIPOLIECCOB YHEPrONOTPEONCHHS.

A4 | TloHnMaHue METOIOB MOHCKA B9 | OueHKH 5KOIOrH4ecKHX MOCIEeCTBUI 0T
ONTUMAJbHBIX PEILECHHUIL. peau3aluy 3Heprocoeperaomux

MEPONPHUATHH.

A5 | I'mybokoe 3HaHHE TeXHOIOTHU O0mme HaBbIKH
IIPOBEICHHS YHEPr09KOAYIUTA.

A6 | [ToHnMaHue npeienbHbIX C1 | PazBuTHE KPUTHYECKOTO MBIILICHHUS U IPOBE/ICHNE
TepMOJINHAMUIECKUX [TAPAMETPOB HCCIIe/IOBaHMIA (HapHUMep, CPaBHEHHE CBOUX
JHEPTONOTPEOISIOMNX CHCTEM. COOCTBEHHBIX CY’KIEHHH C OTINIHBIME OT HAX Ha

POITHOM M QHIJIMICKOM $I3bIKaXx).

A7 | Oco3HaHue BO3MOXKHOCTEH C2 | BbIOop 1 HCII0TB30BaHNE PA3IINYHBIX YUEOHBIX
MaTeMaTHYEeCKOI0 MOJIEIUPOBAHHS. HCTOYHUKOB B OOYUAIOIIIX MEPONPHATHIX
Bunper mopeneit. CTYZICHTOB.

A8 | 3HaHne sHeprocOeperaronux CUCTEM U C3 | YcnenHoe HHAMBUyalIbHOE WK TPYIIIIOBOE
obopynoBaHHeE. 00IIeHNe U IePErOBOPHI C yJACTHUKAMU

TIpoLecca C UCIIOIB30BaHHEM BepOATbHBIX,
MMCbMEHHBIX MM DJIEKTPOHHBIX CPEJICTB
00IIeHNS (Ha POAHOM U QHTTIMHCKOM SI3bIKaX).
IIpakTHYecKkre HABBIKH C4 | [punsitue npod)ecCHOHANIBHBIX PELICHHIT,
OCHOBAHHBIX Ha HAYYHOM 3HAHUHU U
COOTBETCTBYIOIINX KPUTEPHSIX.

B1 | CriocoGHOCTB IPOBOAUTH 0OCIIEIOBAHHE C5 | DddexTrBHAs TPyNIIOBast WJIX CAMOCTOSTENIBHAS
9HEProNnoTPEOIISIOMUX CUCTEM B IETIX paboTa JUIsl BBIOTHEHHS 3a1aHHs.
TIOBBIIIEHNUS UX SHEProd((HeKTUBHOCTH U
9KOJIOTNYECKON OEe30MacHOCTH.

B2 | IIpoBeneHue uccnenoBaHus C6 | BerpaboTka HaBBIKOB
HHCTPYMEHTOB IHAarHOCTUKU COCTOSTHHIT 3 heKTHBHOrO yrpapieHus
9HEPreTUUECKOro X034iCTBa H YKOJIOTHU BpEMEHEM.

TIPOM3BOAICTB

B3 | CocraBieHue YHEPreTHUECKIX C7 | OueHka colranbHOro BO3ACHCTBHS HAYYHOH 1
1 DKCepPreTHYECKUX OalaHCOB MIPaKTUYECKOi pabOTHI B H3y4aeMoil 00IacTH.
Ha 00BEKTaX UCCIIEIOBAHH.

B4 | Bribop kputepreB OLEHKH BapHaHTOB C8 | OTpakeHHne U OLIEHKA CBOET0 00yUYEHHs 1
peIICHUH B 9KOJIOrOdHEPreTUYECKOM npogeccuoHanbHas OL[EHKa
cepe. COKYPCHHKOB.
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I[I/IIlaKTI/I'{eCKI/Ie MaTepuaJibl NPOrpaMmmabl

Cepust yueOHMKOB OplTa pazpaboTaHa M HameyaTaHa CHENHATbHO IS HOBOM
MPOTPAMMEI TIPU B3aMMOICHCTBUH POCCUHCKUX M CBPOTICHCKUX TIpEnojaBareiei u
BKJIIOUaEeT 9 yueOHUKOB M TII0CCapUid TPOEKTA.

Ha3panue yyeOHMKA Penakrop
KHHUTH
1. | Poccuiickuii XUMHKO-TEXHOJIOTHYECKUN yHUBepcuTeT umenu [1. U.
Menieneesa
3eeHbIe TEXHOJIOTUH ISl yCTOMYMBOTO Pa3BUTUSA H. Tapacosa

2. | TamOoBCKHIl TOCYTapPCTBEHHBIN TEXHUIECKAH YHUBEPCUTET

[NoBbimenne sHEProsPPEeKTHBHOCTH MPHPOIO- H. Ilonos
IIPOMBIIIUICHHBIX CHCTEM

3. | YauBepcurer 1. ['enyn

OCHOBBI TEPMOJIMHAMHKH U 3KCEPreTUUECKHH aHaAIU3 JI. Tampsauko

4. | Ypanbckuit heaepanpubiii yuusepcutet uM. b.H. Enpuuna

JKnzHeHHBII UK SHEPTHH. DHEPreTHIeCKAN H. [llupsesa
MEHEKMEHT U NIPUHSATHE ONTUMAJIBHBIX pelleHHH

5. | TamOoBckuii rocynapCTBEHHBIH TEXHUUECKUH YHHBEPCUTET

OHepreTUYecKuii ¥ SKOJIOTHIECCKUH ayanuT H. ITonos

6. | Poccuiickas akaneMusi apXUTEKTYphl U CTPOUTENIBHBIX HAYK

WHKeHepHBbII 1 SKOHOMUYECKUN aHaAIN3 C. ®enocos
SHEProcOeprarouIix MEpONpHUITHH

7. | CraBpOonoJIbCKUI rOCyJapCTBEHHBII arpapHbIi yHUBEPCUTET

Okonornyeckas 6e30MacCHOCTh U YHEPTrOYCTOHUNBOE H. Kopaunos
pa3BuTHe

8. | BopoHeXCKHUI roCy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIH YHUBEPCUTET

[pakTHyeckoe MpUMEHEHHE SHEPTroCcOePETaroLINX B. CemeHoB
TEXHOJIOTUI

9. | Bmagmmupckuit rocynapctBeHHBIN yHUBepcuTeT UM. A. . u H. I
CroneToBBIX
MonenupoBaHue IPUPOAHBIX U MPOMBIIUICHHBIX CHCTEM 1O. ITaHoB

10. | Yuusepcuter 1. I'eHyn u TamMOOBCKHIA TOCYIapCTBEHHBIN TEXHIUECKUH
YHUBEPCUTET

I'moccapuit npoekra GREENMA A. Mycano
JI. Mo3epoBa
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HToroBnlie TECTHI MO MOAYJIAM

IToBbImIeHne 3Hepro3¢(peKTHBHOCTH B MPUPOIHBIX U MPOMBIILIEHHBIX
cucremMax

- Kak 00BbeMbI TpoU3BOACTBA SHEPTHUHN | TEILIA PACTIPEACISIOTCS 10
UCTOYHUKAM NTPOU3BOJICTBA SHEPIHU?

- Omnpenenure MPUMEPHOE KOJIMYECTBO 3aI1acoB TOILINBA U HeTH. Onuimmre
cucteMHoe notpednenue pecypcoB B XXI Beke

. Uto coepKUTCS B POCCUNHCKON S5KOHOMHKE B Ka4eCTBE cOeperaTenbHbIX
3aracoB 3HepreTudeckux cucreMm (%o)?

- Kak pacnipenensrorcst BOJHBIE PeCypchl B OTPACISIX MPOMBIIIIICHHOCTH?

. Kak BAHSIOT IPOMBIIUIEHHOCTh M TPAHCIIOPT HA COCTOSIHHE aTMOc(heprI?

. Kaxk Brusier cOepexxeHre SHEpriuy Ha COKpalleHue BbIOPOCOB?

. Kakne ocHOBHBIE METOIbI COEPEIKEHHST FHEPTETUIECKHUX PECYPCOB B
MIPOMBIIIJICHHOCTH U TIOBCETHEBHOM KH3HU?

. Kakwne rocynapcTBeHHBIE OpraHbl KOHTPOJMPYIOT 3HEprocoepexenne?

. Ha3zoBuTe 0CHOBHBIE HaNPaBJIEHHUS TOCYAAPCTBEHHOM MOTUTHKA
SHEProcOCPEIKCHIUSL.

- Tpebyercst 1 pa3BuTHE OU3HECA IS SHEProcOepesKeHU?

- Kak peanmsyercst mporpamma 1o 3HeprocOepeXxeHIIo B peruoHax?

. Kaxue opranm3arym TamO0BCKO# 00J1aCTH 3aMHTEPECOBAHBI B peaTU3aINN
SHEpProcOeperaroux mporpamm?

«3ey1eHbIe TEXHOJIOT U I yCTOﬁ‘lHBOFO pa3sBUTHUsA

. KakoBsl 3a1aun B «QHeprerudeckoi nporpamme Poccun 1o 2020 roma»?

. [TepeuncianTe OCHOBHBIE MEPOTIPHUATHS 110 SHEPrOCOEPEIKEHUIO.

. Kakue MHCTpYMEHTBI IPUMEHSIOTCS 11 KOMMEPYECKOTo ydera
MOTPEOICHIS IIEKTPOIHEPTUHU?

. JaiiTe onpezeneHre ByX0OMOTOUYHOMY AJIEKTPHUECKOMY
Tpanchopmaropy.

. KakoBo BiusiHuE aKTUBHOM U pEAKTUBHOM KOPPENSILIMM MOITHOCTH Ha
TIOTEPIO SHEPIHHU B CHCTEMaX SHEprocoepexeHus?

. Omnpenenure NPUHIUI KOMIICHCAIUH PEAKTUBHOI MOIIHOCTH
3NEKTPOABUTATENS U CBSI3aHHBIX C HUM NPHUKIAJHBIX YCTPOMHCTB.

. KakoBbI TEXHHYECKHE CpPEICTBA KOMIIEHCAIMKM PEAKTUBHOM MOIIHOCTH?

. KakoBbI KOMIOHEHTHI 00IIEH OTEPH AITEKTPOIBUIATENS?

. Kaxk Brusier Harpy3ka KOHTpoJIIepa ABUraTess Ha ero npeoOpa3oBaHue
9HEprodQ(PEeKTUBHOCTH U KOT'/Ia MBI IPUCTYIIAEM K ITPOLIECCY U3MECHEHNUS
ANEKTPUYECKUX JABUraTesIeh?
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. HasoBute 001111e MEpONpHSITHS [0 3HEPrOCOSPEKEHHIO IIPH IKCILTyaTaAH
JNEKTPUUYECKUX JIBUTaTEIICH.

- JKu3HEHHBIH MKI 9HEPIUH, PALMOHAIBFHOE UCTIOIB30BAaHNE SJHEPTHH 1
MIPUHSTHE ONTUMAaJIBHBIX PEIICHN I

Ku3HeHHBIH UK JHEPIrum, paliioHaJbHO€¢ UCII0JIb30BAHUEC JHEPIUA U
NPUHATHE ONITUMAJIbHBIX pemeﬂm‘i

- Kakwe cymecTByroT KOMIIOHEHTHI OaaHca MOTpeOIeHHs SHSPrun?

- KakoBa menp sHEpreTrdeckoro Oananca MpeapusThs?

. Kaxue Gpopmbl 10X00B ¥ pacXoI0B CTOPOH aKTUBHOHN SHEPTUU
SHEpreTUYecKoro dananca?

Tpa)munonm)le H B0O300HOBJIsIeMbIe HCTOYHUKH JHEPIrumn

- Uro ompenenstoT 3aTpaThl Ha 3JIEKTPOIHEPTHIO HA TPEIIIPUATHSIX U B
JKUITHIITHO-KOMMYHAIBHOM X03siiicTBe? [IprBeMTE IPUMEDPHI.

- Kakwne ¢paxTops! onpenensioT SHepreTHIecKyio 3 QeKTHBHOCTD CHCTEM
BOJIOCHA0KEHUS U BOAOTIOTPEOIeH S ?

- Kakue sneprocOeperatomniyie pe3epBbl MOI'YT UCIIOIb30BaThCS B 001aCTH
BOJIOCHAOKEHUS IPEATIPHATHI U JKUJIBIX 31aHUIA?

. Kakwue sneprocoeperaroiiye pe3epBbl MOTYT UCTIOIb30BATHCS B
BOJIOOTBE/ICHUU?

- KakoBa poJib aBTOMaTH3aI[11 BOJAOCHA0KEHHS M BOJOOTBEICHHS B
sHeprocoepexeHNn?

- OueHUTe NPUYHHBI IEPEPACX0a HECKTPOIHEPTUH B BOJOCHAOKCHHU 1
BOJIOOTBEJICHUH.

. Kaxk oneHuBarotcs 00beMbl SHEProcOepeKeHHsI BOJJOCHA0KEHUS U
BOJIOOTBE/ICHNU?

IIpakTH4Yeckoe NPUMeHEHHe JHEProcieperalIux TeXHOI0r uit

- KakoBa poib HHINBUIYaITBHOTO KOHTPOJIS BOJIBI TOTpeOUTENS?

- KakoBa 11e11b 3HepreTH4ecKoro 00cae[0BaHus KOTIOB U
BCIIOMOTATEIBHOTO 000PYI0BaHMs?

- Kakas HeoOxouMas ceprudukarus TpeOyeTcst KOTSIbHOMY
000pynOBaHHIO?

- Uro o3HavaeT cepTu(UKaIi yCTPOUCTB  000PYyIOBaHUS B
TEIJIOTEXHUKE?

- OOBscHAUTE BIUSHAC BO3yXa Ha MOTEPH TOILIHBA B KOTJIax.

- Yro Takoe XUMHYECKOE Hecropesiiee TomBo? Ero BiusHue Ha
9KOHOMHYHOCTh KOTJIOB.
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. OObsicHUTE PYHKIHIO SKOHOMaH3epOB 1 TEIUIO0OMEHHHUKOB MPSIMOTO
KOHTAKTa B KOTEJIbHbIX.
. [MpuBenuTe mprMepsl SHEProcOEperarnx MEPOTIPHITHH U X
3¢ }exTHBHOCTH BO BpeMst pabOThI KOTEITHHOM.
- KakoBa poJib OYMCTKH BOJIBI JUIS TEIIOHEPT€THYECKOT0 000pyoBaHus?
- KaxoBa 1ienp neaspaiyy KOTJIOB U TEIUIOBBIX CHCTEM J00aBOYHOH BOIBI?

OCcHOBBI TEPMOAMHAMHUKH U IKCEPreTUYECKOro aHajimila

. HazoBuTe coBpeMEHHBIE TEXHOIOTHH BOAOMIOATOTOBKH.

. Uro Takoe KOMIDIEKCOHBI M KaK OHU YIAISIOT HAKHITh M3 CHCTEMBI
OTOIUICHUSA?

- HazoBuTe THUIBI A€a3pallnOHHBIX YCTPONHCTB 100aBOYHOM BOABI M X
UK 00pabOTKH.

- KakoBrsI oOmacTu pacdeTa aHalii3a TEXHOJIOTHYECKHUX ITPOIECCOB?

- Ornernte 3 HEKTHBHOCT KOHKPETHBIX MEPOTIPHUSTHH IO
SHEProcOEPEeKEHNIO B CHCTEMaX LIEHTPAIN30BAaHHOI'O TEIUIOCHA0KEHHSI.

- JaiiTe onpeeneHne «CTPOUTEIBHOMY TEIUIOBOMY IKPaHY».

- HazoBuTe cTammm CTponUTeNsCTBA TEIIIOBOTO SKPaHa.

- Kakwue cymecTByIoT Kiacchl 3HEpro3hheKTHBHOCTH 3aHUH B
COOTBETCTBUU cO cTanaaptamu 23.02-2003?

- Kakwe cymecTByr0T HOpMUPOBAaHHBIC 3HAYCHHUS TEIUIOBOTO
COMPOTHBIICHUsA?

. HasoBure sHeprocoeperaromme pe3epBbl )KUITUIHOTO CTPOUTENIBLCTBA.

. Hasosure sHeprocoeperaromue pe3epBbl >KUITUIHOTO OTOILICHHS.

. Kak MoeT OBITh IPUMEHEH SHEPTeTUICCKUI MOTCHIIMA TTAPOBBIX
KOTEITBHBIX?

. KakoBbI moTepy 3HEpruM NOTPEOUTENBECKUX TEIJIOBBIX ITYHKTOB?

- HazoBuTe mpuOOpbI KOHTPOIISE MOTPEOICHHS TETUIa.

- KakoBo 3Ha4eHHe peryJIupoBaHus IOCTaBKU M NOTpeOIeH s Teria?

N HiKeHEePHO-)KOHOMMYECKHiT aHAIN3 YHeprocoeperamwieii JesaTeJbHOCTH

. KaxkoBbI cocraBistomue 6anaHca TemIoBoro norpedieHus?

. KaxkoBa nenb TermioBoro OanaHnca npeanpusTus?

- Uro dopMupyeT paznMUHbIE CTOPOHBI PACXOJIOB TEIIJIOBOM SHEPIHU
MPEANPUSITUH KUINIHO-KOMMYHAIIBHOTO CEKTOpa?

- HasoBuTte 0CHOBHBIE BUIbI TIOTEPU SHEPTUH KOMIIPECCOPHBIX YCTaHOBOK.

. KakoBo BiMsiHHE JTaBJICHUS CKATOTO BO3/IyXa Ha €ro yTeUKH Yepes
OTBEPCTHUS 1 TIOTEPIO MOIITHOCTH?
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. Kak cIKOHOMUTB 3HEPTHIO B IIpOIlecce IKCIUTyaTalluy KoMIpeccopa?

. Kaxk BbI MOHMMaeTe TEIIoBOE U XMMUYECKOE 3arpsisHeHne aTMochepsl?

. Yro mpeacTaBIsIOT cO00¥ KOHTUIIMOHEPHI ¢ TI0JaYei BO3IyXa U X
¢yHKINS B paboTe KOTia?

. HazoBute npyroe nmpuMeHeHHEe Hapa Ha MapoOBBIX KOTEIBHBIX.

. Uto 03HayaeT TEIUIOBasi U dJEKTPHUYECKass KOTEHEPAIUs B OTOMUTENBHOM
cucreme? B03MOXXHO M IPUMEHSTH KOTEHEPAIIHIO B ITAPOBBIX
KOTENbHBIX?

DHepreTuyecKkuil U IKOJOTHYECKUH Ay uT

- KakoBBI OCHOBHBIC TIPAaBOBBIC JOKYMEHTHI SHEPTeTHICCKOTO U
9KOJIOTHYECKOTO ayauTa’?

. Kakue opranuzaiyin MOTyT MPOBOAUTH YJHEPTETUUECKUN U SKOJTOTUUYECKUI
ayaat?

. KakoBsI 1ienu 11 331241 SHEPreTHIECKOTO M SKOJIOTHYECKOTO ayauTa?

- KakoBBI OCHOBHBIE 3TaIbl SHEPTETHUECKOTO U IKOJIOTUIECKOTo ayauTa?

- Ha3oBute MOTUBBI MHAUBUYAJIBHOT'O KOHTPOJISL 3HEPrOPECYPCOB IS
HACEJICHUS.

. HazoBute TpeGoBaHMS 17151 YCTPOHCTB, MPUMEHSIOIINXCS TIPH
SHEPreTUUECKON WHCTIEKITUH.

- Onpenenurte NPUMEHEHHE TEXHUIECKOTO U SKOHOMHYECKOTO aHAIN3a.

- Uro BKITFOYAET B €051 SJHEPIeTUICCKUI U IKOJOTUICCKUH CepTH(PHUKAT
3maHus?

. Uro BKIItOYAET B ceOs MporpamMMa JIMKBUIAINH SHEPTETHYESCKOH MOTepy Ha
Mmecte?

. Ha3zoBurte orieHKy 3((GEKTUBHOCTH MHBECTUIIMH IS IPOTPAMMBI
SHEProcOCPEIKEHISI Ha MPEIIPUITHH.
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JlabopaTtopHusbie padoTbl Nel-7
JlabopaToprsie pabotsl Nel-7 pa3paboTaHsl IS CIEAYIOIINX MOTYJICH:

. «3eneHble TEXHOJIOT UM ISl YCTOMUMBOTO pa3BUTHSA
. [TpakTHyeckoe MpuMeHEHNE SHEProcOeperaroX TEXHOIOT U
- TpaauunoHHbIE M BO30OHOBIISIEMbIE HCTOYHUKH SHEPTUH

JlabopaToprble  pabOTBI TPOBOIATCS C TIOMOIIBIO  CIEIHATBHBIX
YCTaHOBOK, 00€CIICUNBAIONINX AIbTEPHATHBHOE MIPUMEHEHHE HCTOYHUKOB SHEPTHH:
COJIHEYHBIE KOJUICKTOPHI, TEIUIOBBIC HACOCH! M BETPSIHBIE TeHEPaTOPEL.

VueOHuku JJIsL J'Ia60paTOpHLIX pa60T COACpKaT CJIICAYOIINC MaTCpralibl:

- CoJtHEeYHBIE KOJUIEKTOPBI, X KOHCTPYKIIMHU M CTICINATN3UPOBaHHbIC
MPUHIUIEI PaOOTHL

- [MpakTryeckue pabOTHI C UCTIOIB30BAaHUEM COJTHEYHOTO KOJIJIEKTOPA:
BEIOOp pekuMa paboTHI, OTleHKa AP PEKTUBHOCTH TIPe0OpazoBaHUs
SHEpIUu.

. HccnenoBanne NOTEHIMANIA YCTAHOBKY BETPOBOM TYpOWHBI, aHAIN3
0COOEHHOCTEH CTPOUTENBCTBA, IpUMeHeHHe B Poccun.

. Onpenenenne oNTUMAIBHBIX PEKUMOB pabOTHI BETPSTHOTO TEHEPATOpa B
Poccnu.

. HccnenoBanne KOHCTPYKIMH TEIIIOBOTO HAcoca.

- Pacuer TeroBoii Harpy3Ku Hacoca B JOMAIlIHEM XO3HCTBE.

. ITpaxtuueckas paboTa ¢ HCIOIb30BAHUEM YCTAHOBKH TEILUIOBOI'O HAcOCA.

3amuTa J1a0OpPaTOPHBIX PabOT MPOBOIUTCS C MOMOIIBIO JIEMOHCTpAIHN
pe3yabTaTOB Ha YCTAaHOBKAX.

TpeGoBanus K J1adopaTopHbIM padoTam
Pabora «3ammieHay, eciu:

a) BrimogHeHa B COOTBETCTBUU C TPEOOBAHUSAMHU KadeIphl.

b) MarucTpsl MOTyT paboTaTh C yCTAaHOBKaMu 1 0TBedaroT Ha 90% BoIpocoB
IIPenojaBaTes.
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Metoanb! 00yuenus B nporpamme GREENMA
Paznuunbie MeToabI 00ydeHus ucnonbs3ytorces B pamkax GREENMA:

a) JlaGopaTopHBIil METO IPUMEHSETCS, KOTAa CTYACHTBI U3y4aloT
00opynoBaHue, €ro UCIOJIB30BaHUE U HCCIIEAYIOT BapHaHThI TPUMEHEHHUS
000pyIOBaHHUS B PA3IMYHBIX KIMMATHYECCKUX YCIOBHAX. OTYETHI U aHAIU3
BBIMOJIHSIOTCS HA OCHOBE PE3Y/IbTaTOB J1a00PaTOPHBIX paboT.

b)  MeTox UccienOBaHUS CTUMYJIUPYET TBOPUECKYIO aKTHBHOCTD CTY/ICHTOB,
yCTaHaBJIMBasA HOBBIC 3a1a41 U HpO6HeMBI. CTyI[eHTBI HCIIOJIb3YIOT
MIOMCKOBBIC HHCTPYMEHTHI VIHTepHETa U MPOU3BOJIAT IIOUCK ATEHTOB.

c) AKTHBHOE 00y4YeHHE HallpaBJICHO Ha MOJy4eHUE HABBIKOB B 00JIACTH
TEXHOJIOTHH M METOJIOB HEeprocoepexeHns. Peansyercs Ha mepBoM dTame
00y4eHHs ¥ BO BpeMsI IPAKTUUECKOTO OOYUEHHUS Ha MPEATIPUSITUSX.

d) Meronx pemerns MpoOIEMBI HCIIONB3YETCS Ha 3aKIFOUATEIIFHOM dTare
HCCIIeIOBaHNs, KOT/Ia BBIOpaHa TeMa MarkCTEePCKON TUCCepTaLlUH.

AxTHBHOe 00y4yenue B nporpamme GREENMA

B mnporpamme mnpenycMoTpeHa HMHAMBHUIyalbHas paboTa Marmcrpa c
MOMOLIBIO HHJMBU/YaJbHOTO BBIOOpa TEMbl IHCCEPTALUM, WHIUBUAYAIBHOTO
WHTEPHET-NIOMCKA JIUTEePaTypbl, WHAUBHUIYAIbHON OpPraHU3alMM 3a/1a4, Pa3BUTHUS
HaBBIKOB camooOyueHus. Cpean NepedyrciIeHHbIX TEXHHK 0Cco00e BHHUMAaHUE
yIensieTcss METoy Kelca.

HUccnenoBarensckast nporpamma TI'TY npenycmaTtpuBaer nBa BUAa case-
studies:
a)  aHaJU3 U OICHKA MPEIOo aBaHus MPOOIEM SHEProCOepPEIKCHHUS,
0) oOydeHHME IPUHATHIO PEIICHIH.

OpHUM M3 NMPUMEPOB NpUMEHEeHHs1 MeTofa case-studies B «IloBbleHnn
3HEeprod3(GEKTUBHOCTA B TNPHUPOAHBIX M IPOMBIIIICHHBIX CHCTEMax» SIBISIETCA
3a/jaya dHeprocOepekeHus Ha TOPOJCKUX TMPEeIIpUATHSX 10 BOJIOOYHUCTKE.
Pemenrie mpon3BoAnTCS MOCTENIEHHO. B Havame Kakaoro sTara IperojaBaTellb
OTIpefersieT Lelb paboThl CTYyJEHTOB-MAarkucTpoB. B KoHIe 3Tama ompenensercs
ycrnex / HEBBINOJIHEHHE 33/1aud. DTO IIeJIeco00pa3HO Kak Ul WHAWBUIYaTbHON
paboTsl, Tak ¥ 1715 paboThl B KoManze. PaccMoTpum 3TOT nipumep 6osiee oaApoOHo.

OOBEKT HCCIICA0BAHUA: TOPOACKUEC NPEATIPUATHA 110 BOAOOYUCTKE.

[IpobnemHast cuTyanmuss — C OJHOM CTOpPOHBI, YBEIWUYEHHE 3aTpar
Ha OJISKTPOIHEPIHI0  3a  cueT  OOeCHeYeHus  BHepruu, C  Jpyrod
CTOpPOHBI, 3HEProdhEeKTHBHOE MPHUHATHE PEIICHHH B paMKaX TOPOACKHX
HNPEeIIPUATUI 11O BOAOOUYHCTKE.
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Lenp keiica — 0Oy4HTH CTYIEHTOB pa3pabaThiBaTh 3HEprocOeperaroniie
MEpOTIPUATHS B paMKaxX TOPOJICKHUX MPEAIPUATHH 110 BOAOOUNCTKE

Wucturynnonaneras cucremMa — OAO «TamO0BBOJOKaHAI
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Kpurtepun ouenku
KpuTtepnu oneHKH pe3yJIbTATOB TECTOB
a) Kpurepuu oneHKH KOMICTCHIUH (Pe3yabTaToB)

TecToBbIe BOIIPOCHI TMOKa3bIBAIOT YPOBCHb OBJIAJICHUA CTYJACHTaAMH
3HAaHUSAMU, YMCHUSAMHU U HABbIKaMU B COOTBETCTBUH C KOMIICTCHUHUAMU. 3a4yeTHBIN
TECT BKJIFOHACT B cebst pa3InuHbIC 3aJa4u, IO3BOJIAOIINEC OLCHUTH
HpI/IO6p€TeHHBIG KOMIICTCHIIWHW JJIs:

- OmnpezneneHus TEXHUYECKUX KOHLICTILIHI;

- XapakTepuCTHK 3HeprocOeperaronyx npouneccos;

. Xapaktepuctuk GpakropoB 3¢ dexTHBHOCTH 000pYAOBaHUS;
- BpI06opa COOTBETCTBYIOLIETO CYKACHNUS;

CTyneHTHl JOJKHBI OTBETHTH Ha BOTIPOCHI 3aUETHOTO (9K3aMEHAIIOHHOTO)
TECTa B OMNPENCICHHBIA MEPUOJT BPEMEHHU, BBIOPAB OJUH W3 YCTHIPEX JaHHBIX
0TBeTOB. Pe3ynbTaThl pa3/ielioB M0 AUCHUILUIMHE TIPOBEPSIOTCS OTICIBHO.

b) Omnwucanue MIKAIbI OLICHUBAHUS

- 110 40 % npaBUIIBHBIX OTBETOB — KOMIICTEHIIMH HE IPHOOPETEHBI, TOBTOP
TecTa;

. 40 % — 60 % mpaBMIIBHBIX OTBETOB — YaCTUYHOE IPHOOPETEHUE
KOMIETEHIINH, IOOJHUTEILHBIC BONIPOCHI M0 pa3jeNnaM IpeaMera IpH
HaJIMYMH HU3KUX OLICHOK;

- 60 % — 80 % mpaBUIBHBIX OTBETOB — JOCTATOUHBIN YPOBEHb
HpHOOPETEHNS KOMITeTSHIH;

. bonee 80 % mpaBUIbHBIX OTBETOB — BBICOKUI YPOBEHb NPUOOPETEHHUS

KOMIIETEHIIU.
Kputepuu onenku Il kajia omeHKH
Pesynbratel Tecta coctaBnsitor 60-80%  — mokazaHo | «3aUeT»
3HaHUE NPEMETa, OTBETHl K OCHOBHBIM BOIIPOCAM BEPHBI
Tect He BBINOIHEH WK pe3ynbTaT MeHble 60% — mioxoe | «HE3A4CT»
3HaHUE NPEIMETA, OTBETHI HA JONOJHUTENBHBIE BOIPOCHI
JTaHbI C OIIMOKaMH
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Kpurtepuu oueHku 3K3amMeHa

Kpurepuu ouenku I kana oneHkKn

JaH nonHBI OTBET, NMPOJAEMOHCTPUPOBAHO 3HaHUE | COTIIMIHO»
MpeMeTa, OCHOBHBIE TEMBI PACKPBITHI, 33/1aua pellieHa

OTBeT MOCTPOEH  JIOTHYHO €  NpUMEHeHueMm | «XOpOHIo»
COBPEMEHHBIX TEXHHYECKHX TEPMHHOB, CJEIaHBI
HE3HAYMTEJIbHBIE HETOYHOCTH HITH OIIHOKH

OTBeT HEMOJHBIN, OTCYTCTBYET JIOTHKa, 3amada He | «YIOBJICTBOPUTCIBHO)
pelleHa WM ClIeNIaHbl CYIeCTBEHHbIE OTHOKH

1) OrBer pacrnbBUaTeIii € CyIIECTBEHHBIMH | «HEYIOBJICTBOPHTEILHO
ommrbOKamMu

2) Her otseTa

3) Ortxkas ot oTBeta

IIpounenypa npegBapuTeIbHOIO PACCMOTPEHHUS BBITYCKHOI
KBAJM(PUKAUMOHHOI padoThl (AuccepTaLN)

[MoaroroBneHHast ¥ BHINOJIHEHHAsI BHITYCKHAsl KBaJIH(UKannoHHas padora
(BKP) mpoxomuT mpomenypy NpeIBapUTEIBHOTO PAcCMOTPEHHS Ha 3acelaHWH
komuccud. Komwmccus cocTouT W3 3aBenylomero kadeapod, pyKOBOAWTES
Marucrepckoi mporpammsl, wieHoB ['OK (corpymankoB TI'TY), OTBETCTBEHHBIX 3a
BKP. CocrtaB koMHCCHM yTBEp)KIAaeTcs NPHKAa30M 3aB. Kadenpoi, Ha3zHadaeTcs
PYKOBOAUTETD MarucTepckon MIPOTPAMMBI. 3acenanue KOMHCCHHU
IpeJBapUTENLHOIO paccMOTpeHus mpoBoautTcs 3a Hexmenmo 10 I'OK. Cpoxu
IMPOBCACHUA 3aC€Z[aHHﬁ Ha3HA4YarOTCA MW JOOBOAATCA 0 CBEACHHUA CTYACHTOB
OJTHOBPEMEHHO.

Cnenyromue MaTepuanbl TpelHa3sHAaueHbl Ui NPEABAPUTEITHHOTO
paccmotpenusi BKP na 3acenanuu komuccuu:

BKP nonydaer o1ieHKy COOTBETCTBUS, IPOBEPSETCS HA IIaruar u
BoinosHseTcs B cootBercTBUU ¢ CTII TI'TY 07-97 «/lumiomusie u
KypCOBBIE ITPOeKTHI (paboTel). IlpaBuia perucrpanuu» 1 peKOMEHIAINIMHI
TIO BBITTOJTHCHHUIO JIUTUIOMHBIX paboT B 3JICKTPOHHOM BHJIC,
yTBepKaeHHBIMHU TprKa3oM pektopa TTTY ot 14.05.2010 r. Ne 125-04
(TIpeHOCTaBIISIOTCS CTYACHTAM);
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Peuiensus pykoBoautens (mpeaocTasisercs pykoBoautenem BKP);
Iposepka BKP na mnaruat (mpemocrasisercs pykooautenem BKP);
BeInrcka o akaeMU4IecKoi yCreBaeMOCTH CTyICHTa (TIPE0CTaBISICTCS
cekperapem BKP).

[Ipensapurensuoe paccmorpenue BKP Komuccueii:

OreHKa TOTOBHOCTH CTyzeHTa K 3amuTe BKP;

IIposepka nonHOrO Habopa MarepuaioB k 3amnure BKP;
[IpenocraBneHune cBeeHU yPOBHS KOMIIETEHIIMIM HA OCHOBE TEKYILLIUX
oneHok cryzaeHTa (s cryneHToB @I'OC BIIO mwm ©T'OC BO);

Ha ocHOoBaHMM pe3ynbTaTOB Ha IJIarMaT BBIJAETCS 3aKITIOYCHUE TI0
BEITTOTHEHHIO TpeboBanuii it BKP Ha Hamm4me 3anMcTBOBaHMIA;
®DopmupyeTcs 1 IPEJOCTABISAETCS 3aKIIF0YCHIUE TT0 YPOBHIO OOIINX 1
po(eCCHOHANTBHBIX KOMITIETEHIINH CTYICHTA WK JOMYCK K 3amure BKP
(ans crynentoB @T'OC BIIO wm ®I'OC BO) nnn morryck k 3ammre BKP
(mnst ctynentoB @I'OC).

IIpouenypa 3amursl BKP

3aceganus I'OK  nmo 3ammre BKP npoxomsT B COOTBETCTBHM C
pacnucaHueM ydeOHOTo Ipolecca, yIuThIBast:

IPOJODKUTENBHOCTh OJIHOTO 3aceaHus He Oojee 6 4acoB;

B T€UYEHHE OJHOTO 3aCe/laHus pacCMaTpHBaeTCs 3aluTa He 6oree 12
BBIITYCKHBIX KBATH(UKAIIMOHHBIX padoT;

Ha 3aIUTY BBITYCKHOM KBaJIN(HKAIMOHHOW paboThl oTBOoIUTCS 10 30
MUHYT.

[pouenypa 3ammtel BKP Brimrowaer nokman cryiaenta (ue Oosee 10
MHHYT) C JEMOHCTpalHeil Mpe3eHTAllH, aHaIW3 OT3bIBAa PYKOBOAUTENS U
PCeUCH3MHU, BOIPOCHI YJICHOB KOMHCCHUH, OTBCTHI CTYJACHTA. Mosxer 6I)ITI)
MPEIYyCMOTPEHO BBICTYIUICHHE PYKOBOAMTENS BBITYCKHOW pabOTBI, a TaKkKe
pElICH3eHTa.

3acemanus ['OK mpoTOKOIMpPYIOTCS CEKpeTapeM U TMOJIIHCHIBAIOTCS BCEM
coctaBoM [ OK.

Pemenne o0 omeHke 3a BemoxHeHHe W 3amuTy BKP, o mpucBoeHmn
kBanu¢ukanuy npuHuMaercs 'OK Ha 3aKkpbITOM COBEHIAaHWH ITI0CIE OKOHYAHUS
3alIMTBl BCEX HA3HAYEHHBIX HA [AaHHBIA JeHb paboT. PemeHune mpuHHMaeTcs
MPOCTBIM OOJIBITMHCTBOM T'OJIOCOB.
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Pemenne I'DK 00 omenke BKP, o mnpucBoeHnn KBalu(uKaINN
«bakanaBpa» mo croenuanpHoctd 280700.62 «TexuochepHas 0€30MaCHOCTEY
OOBSBIACTCS BBITYCKHUKAM B JICHb 3aIUTHI MOCIIE 3aKPBITOTO COBEILIAHHMS.

Kpurtepnu onieHKH ypoBHS BbINOJTHeHUs U 3a1uThl BKP

OOcyxkaeHne © 3akimounTenbHas ornenka BKP  BeicraBmsercs Ha
3aKPHITOM COBCIIAHWH [0 OaUIbHOW CHCTEME — «OTJIHYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIFHO», «HEYAOBICTBOPUTENBFHO». Kaxaplii OTBET CTyIeHTa
OIICHMBACTCI B COOTBETCTBMUM C OaTbHON CHUCTEMOH, yYHMTHIBas MPOTOKOI
3acemaHus, BBIIOJHEHHBIN cexpeTapem [ OK.

OTBeT cTyJeHTa olleHHBaeTcsa o cyMMe OayutoB. O0muit 6amr wiena 'OK
oIpesensieTcs KaK CpeIHnil 6asl, BKITIOYAIONINH TOKIa]] CTYJeHTa, OTBET CTyJCHTA
Ha KaXAblH JOTIOJIHUTENBHBIA BOIPOC, a TaKKe 3a ydacTHe B OOCYXKICHUH,
CIIOCOOHOCTH J1aBaTh apryMEHTHI M OTCTaUBATh ITO3MLHIO, IPHHIMAs BO BHUMAaHHE
mHenus wieHoB ['OK. OxoHuaresnbHast OI[EHKa OIPEAENeTCS B COOTBETCTBHU CO
cpemHuM OamioM Kaxaoro wiena ['OK:

- OreHka «2» — «HEYIOBIETBOPUTEIHHOY;
- OueHka «3» — «yIOBJIETBOPUTEIILHOY;

- OueHka «4» — «XOpoLIoy;

- OreHKa «5» — «OTIHIHOY.

Or1eHKa «OTINYHO)» IPUCBANBACTCS C YIETOM BBIOJIHEHHUS CIICAYIOIINX YCIOBHMA:

- BKP cootBerctByeT TpeboBanusiMm PI'OC;

- BKP nomHOCTBIO COOTBETCTBYET TEME, COAEPAKUT PEIICHHE JaHHON
3aa4H;

. TEOpEeTUYECKasi U MPAaKTHUECKast YaCTH B3aMMOCBS3aHBI;

- pabora nmpezacTaBisieT co00H MHANBUIYAbHBIH aHAIN3 PEabHOTO
Marepuasna Ha OCHOBE MCXOAHOTO HCCIIEJOBAHNS;

. paboTa npencTaBisieT coO0H MHANBULYaTbHbBIE BBIBOJBI CTY/ICHTA, CTYICHT
JIEMOHCTPHPYET 3HaHUE MaTepHaa, yBepeHHO OTBeYaeT Ha OOJIBIINHCTBO
BOIIPOCOB;

. paboTa npeioCTaBIIeTCs CBOEBPEMEHHO C OT3bIBAMU U MOJIHBIM 1AKETOM
JIOKyMEHTOB.

Or1ieHKa «XOPOLIO0» TIPHUCBANBACTCS C YUYETOM BBIIIOTHEHHUS CICAYIOINX YCIOBHMA:

- paboTa mpremiIeMa, HO UMCIOTCS He3HAYUTEITBHBIC HETIOCTATKH B
cootBeTcTBUH ¢ PI'OC;
- HEIOCTaTOYHOE U3JI0KECHHE TEMbI, HET OTBETa Ha HEKOTOPBIC BOIIPOCHI;
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- TeopeTHYeCKas U MPAaKTHYECKas YacTH JOCTaTOYHO B3aUMOCBSI3aHbI;

- BBIIYCKHUK OPUEHTHPYETCS B MaTepHalie YBEPEHHO, HO HE aeT
YIIOBIIETBOPHUTEIbHBIE OTBETHI HA BCE BOIIPOCHI;

- BBIIYCKHHUKY TpeOyeTcsl TOMOIIb BO BpeMsl aHaIn3a Marepualia u
HUCTOYHUKOB;

- pabora mpeaoCTaBsieTCsl CBOSBPEMEHHO C OT3bIBAMHU U TIOJIHBIM MTAKETOM
JIOKYMEHTOB.

OueHKka «yHAOBJIETBOPUTEJNbHO» IPUCBAUBAETCSI C YYETOM  BBIIOJIHEHHS
CJIEAYIOIINX YCIOBUI:

- paboTa npremiiemMa, HO UIMEIOTCsl HelocTaTku B cooTBeTcTBUH ¢ PI'OC;

- HESICHOE H3JIOKEHHUE TEMBI, HET YeTKUX OTBETOB Ha BCE BOIPOCHI (MHOTO
BOIIPOCOB K paboTe);

- KOJIMYCCTBO UCIIOJIB3YEMbIX UICTOYHUKOB JIMTEPATYPbI MECHEC 30,

. OTCYTCTBYET UHMBHIYaIbHBIN aHAIN3 HICTOYHUKOB YUeOHBIX PECYPCOB;

. BBIITYCKHUK HE IEMOHCTPHUPYET yAOBIETBOPUTEILHOE 3HAHHUE
TEOPETHYECKUX MOIXOJOB K PEIICHHIO IIPOOIEMBI 1 COOTBETCTBYIOIIUM
paboTaM BemyIHX yYEHBIX;

. 3amuTa paboThl HEyBepeHHas, WICHbI KOMHUCCHH HE YIOBJIECTBOPEHBI
OTBETaMU;

- pabora nmpeznocrasieHa nocie natsl perucrpanuu BKP, B congepxannn
pabOTHI MPHUCYTCTBYIOT 3HAYUTEIIFHBIE HEOCTATKH.

OneHka «HeyI0BJETBOPHTEIbHO» IIPUCBAUBACTCA C Y4YETOM BBINOJHEHUS
CIENYIOIIMNX YCIOBUM:

. paboTa npemocraBieHa mocie Aatel peructpanud BKP, B conepxanuu
paboTHI MPHUCYTCTBYIOT 3HAYUTEIEHBIC HEIOCTATKHY;

. OT3bIB HE IIPEJIOCTABIICH;

- pabota He cooTBeTcTBYeT TpeboBanusM PI'OC;

. BBIITYCKHUK HE MOXKET PUBECTH TOATBEPIKAAIONIE (HaKThl K
TEOPETUYECKUM YTBEPKICHUAM;

. BEIITYCKHUK HE 3HAET y4eOHBIE PECYpCHI;

. 3aKJIFOUYEHUE MPEACTABIECHO HEJIOTUYHO U HESICHO, BBIITYCKHUK HE OTBEYAET
Ha BOIIPOCHI;

. He cPOpMYITHPOBAHBI IPEATIOKEHUSI IS ITOCTISTYFOIIIX HCCIICAOBaHU,
He MPeI0CTaBICHBI PeICHNS IPOOJIeM 1 3aKITI0UCHHUS;

. B paboTe MPUCYTCTBYET OOJIBIIOE KOJINYECTBO IUIaruara 6e3 CChlIoK.
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Ecnu rosioca no npucyxAaeHUI0 OLIEHKH JENSTC MOPOBHY, Mpeaceaaresb
I"'OK BBIHOCHT OKOHYATEIHHOE PELICHHE.

Pesyneratel BKP pocTynmHBI CTyAeHTaMm IOCHE 3aKpBITOTO 3acelaHus
I'OK.

Ecimm CTYACHT MOJYYaC€T HCYAOBJCTBOPUTCIBbHYIO OIICHKY Ha 3alluTe
JAUccepranun, npeaycMaTrpuBacTcs HOBBIM 3K3aME€H B COOTBETCTBUH C IIpUKa3soM
HOPpOPEKTOpa 11O 06paBOBaTGHLHOI>'I ACATCIIBHOCTHU IOCJIC IIEPECMOTPa AUCCEPTALIUU.

IIpencenatens u cekperapp ['OK moarortaBmmBaroT oTdeT 3ammrthl BKP,
o100peHHBIN Ha KadeaparbHOM coOpaHuH.

142



u QUACING Agency
AC for the Quality Certification and EUR-ACE
Accreditation of Engineering Programmes

ING 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
P
e —e
2

Agenzia QUACING Www.quacing. it
Via XX Settembre 5 segreteria@gquacing. it
00187 ROMA
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W QUACING Agency
AC for the Quality Certification and EUR-ACE
Accreditation of Engineering Programmes

ING ENQA 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

Innovative Technologies for Energy Saving and
Environmental Control

of the
Tambov State Technical University, Tambov, 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 summarizes the results of the consultation of the
representatives of the labour market of reference and synthesizes the main educational
needs identified.

Then 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, are established and grouped according to the Dublin descriptors.

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 programme learning
outcomes are grouped under the headings ‘knowledge and understanding’, ‘applying
knowledge and understanding’ and ‘generic skills’.

Then the programme structure is presented, with the description of the learning
outcomes associated to each module of the programme, grouped under the headings
‘knowledge and understanding’, “practical skills’ and ‘generic skills’.

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

1

Agenzia QUACING WWww.quacing.it
Via XX Settembre 5 segreteria@quacing. it
00187 ROMA
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(educational objectives), followed by the definition of the programme learning
outcomes and of the programme structure, with the definition of the module learning
outcomes.

The results of the analysis of the identified educational needs of the labour market
of reference and of the educational objectives, of the programme learning outcomes
and of the module learning outcomes show that the established educational objectives
are substantially coherent with the identified educational needs, 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 ‘Innovative
Technologies for Energy Saving and Environmental Control’ of the Tambov State
Technical University, Tambov, Russia, with the student-centred approach, and

— the coherence among identified 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
Pl . W W
2
Agenzia QUACING Www.quacing.it
Via XX Settembre 5 segreteria@quacing. it
00187 ROMA
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GreenMA

‘ Textbook for the Master Programme -
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Tarasova

Green Technologies for
Sustainable Development

3eneHble TEXHONOru
Aans YCTOFI‘-WIBOI'O pa3BUuTus

Moga penakumei H. Tapacosoi

YuebHoe nocobue 418 MarucTepeKon Mporpammb
"MHHOBALIMOHHBLIE TEXHONOIA B COEPE
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Edited by N. Popov

Energy Efficiency Improvement in
Natural and Industrial Systems
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Moga pepakuueii H. MNonosa
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‘ Textbook for the Master Programme
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by L.A. Tagliafico

Basis of Thermodynamics and
Exergy Analysis
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“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Shiryaeva
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Edited by N. Popov

Energy and
Environmental Audit

JHepreTUYeCcKum
M 3KONOrM4YecKkum ayauTt

Mop pepakumei H. Monosa

YuebHoe nocobue Ans marucTepcKoil nporpaMmel
"MHHOBALUWOHHBLIE TEXHONOTUW B COEPE
OHEPIOCEEPEXEHUA N 9KONIOTMYECKOrO KOHTPONA” %

Project
TEMPUS
L Training and Master in
Innovative Technologies for
Energy Saving and
Environmental Control
for Russian Universities,
Involving Stakeholders
GREEN MASTER”

TEMNYC

“Oby4eHne

B TeYEHMUE BCEM XU3HU 1

marucTparypa B obnactu
VNHHOBALIOHHbIX TEXHOMOTNIA

B chepe 3HeprocbepereHns n
3KOMOTMYECKOro KOHTPOIS B
POCCUICKMX YHUBEPCUTETAX C

yyactuem paborogarteneit

.~ GREEN MASTER”

151



/;frlr
GreenMA
w Textbook for the Master Programme 4

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edit by S. Fedosov
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“INNOVATIVE TECHNOLOGIES FOR
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Edited by V. Semenov
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Tempus -

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

1.

2
3
4.
5
6

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;

c) 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;
ifi. 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;

=

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;

¢) 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; =
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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;

- besent in 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. Z/’\L({
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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

163



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.
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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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