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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:

o 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;

e exploration and field development of new north hydrocarbon deposits;

e use of alternative eco-friendly energy sources: solar, wind, geothermal
sources etc.;

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

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

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 easy
adaptation to concrete working situation and masters’ competitiveness at the labour
market. The realization of practice-oriented methods of study, using the student-
centred approach, is implemented in specialized innovative laboratories, formed at
universities within TEMPUS project.

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

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



valuable professional support: technicians, engineers, chemists, managers who
want to approach these topics.

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

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

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

e the GREENMA project celebrated during the mentioned event;

e 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:

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

e torealize an integrated local system for research, training and innovation;

e 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.



Introduction

Innovative development in education proved to be obvious as a part of its
modernization: achievement of conceptually new quality/level of education
requires innovative breakthrough in educational technology. So it is crucial to
involve new ideas and people who can think and act outside the box, are able
to create and manage other people activities to achieve socially important
goals.

Innovations as a rule emerge as a cross-sectoral issue to solve conceptually
new tasks, cause continuous updating of educational process.

Currently innovative education is a process and a result of such educational
and social activities which stimulate and design a new type of performance
both of an individual and a community as a whole. It could be proved through
the comparison of traditional and innovative education.

The main educational objective in the current economic situation in Russia is
to train an individual who has personal and professional abilities to solve the
problems in every kind of his or her activity and be responsible for the
solution. In this regard the primary pedagogic task at all the levels of education
is to find and follow some optimal ways of developing personality capable of
self-actualization in his or her intellectually active social and career
development.

Innovation is an implemented improvement coming with high efficiency. It is
an outcome of a person’s intellectual activity, his or her imagination,
creativity, discoveries, inventions and optimization in terms of new or different
from previous options. They are new products or services introduced in the
market as a result of intellectual activities of a person; they possess higher
research and engineering potential as well as new consumer characteristics
which in their turn become a subject for further development.

Innovative methods are those based on application of state-of-the-art scientific
and IT achievements in education. They are focused on training quality
improvement based on developing creative abilities and independence in
students (problem and project approaches, research and trainings on the basis
of creative potential and independence of students). Innovative methods can be
applied both in classic and distant education.

Modernization in education is natural, objective, and common to the whole
world. Application of innovative technologies makes it possible to implement
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student centered approach, provides individual and differential training, as well
as opportunities for independent knowledge creation.

The outcome of the programme in terms of application of innovative and
student centered approach is development of perception of the course as a
whole, personal development and aspiration to enhance quality of life.
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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, ltaly

VLADIMIR STATE UNIVERSITY NAMED AFTER ALEXANDER AND NIKOLAY STOLETOVS
2015
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General Entry

University

Vladimir State University named after Alexander And
Nikolay Stoletovs, Vladimir, Russia

Programme level

Master level

Status

Joint International Programme

Name of the course

Innovative Technologies for Energy Saving and
Environmental Control

Field and Energy and Resource Saving Processes in Chemical
classification code Engineering, Petrol Chemistry and Biotechnology (18.04.02)
Qualification Master
Web-site http://oms.vlsu.ru/index.php?id=86
Institute Institute of Applied Mathematics and Informatics, Bio and
Nanotechnologies
Address 87 Gorkiy St., Vladimir, 600000
Course length 2 years
Workload 120 credits (in accordance with ECTS)
4,320 academic hours (in accordance with Russian education
standard)
Start date September 2014
Professional Stakeholders consulted for the designing of the study-
recognition programme:
- BMT - Baromembrannaya Technologya Ltd in
Vladimir (BMT)
- Research and Manufacturing Plant “Technofilter”
- Federal Service on Customers' Rights Protection &
Human Well-Being in Vladimir
- Institute of Energy Saving of Sverdlovsk Oblast,
Yekaterinburg
- Union of Constructors of Sverdlovsk Region,
Yekaterinburg
- Tambov Regional Administration
- Energomera JSC in Stavropol
Teaching Semester modules, front lectures, field visits, laboratory works,
organization individual work, scientific supervising, Master thesis preparation.
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Preliminary statement:

The students' workload in the Russian Federation is based upon academic
hours. An academic hour means 45 minutes according to the regulations for
Higher Education. These measures are settled in order to harmonize the
Russian Federation academic system with the one of the Bologna Declaration.
The following methodology guidelines are suggested from the Russian
Ministry of Education and Science in order to boost the introduction of the
ECTS to Russian universities.

The term “Zachetnaya edinitsa” (“Passing unit”) was introduced and so-called
“Russian credit unit” (RCU) is considered to be equal to 1 ECTS credit unit.

According to the methodology suggested by the Russian Ministry of Education
and Science:

1 Russian credit unit (RCU) = 36 academic hours

1 academic week = 54 academic hours = 1.5 RCU

Discipline workload is calculated by dividing academic hours by 36
1 practical training week = 1.5 RCU

1 exam=1RCU

Final qualification work (project), (1 week = 1.5 RCU)
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Aims of the programme:
The programme aims to:

1. provide master students with the opportunity to deepen their
knowledge of innovative technologies for energy saving in chemical
engineering and environmental protection;

2. provide students with the special knowledge and understanding of
sustainable development concerning efficient use of energy resources;

3. provide students with the knowledge and skills needed to develop a
career in the field of alternative and renewable energy sources as well
as innovative membrane technologies

4. develop student competence in a range of research methodologies;

develop student problem solving abilities in a range of situations;

6. provide the analytical skills needed at an advanced level to manage,
critically evaluate and assess development in the area of energy
saving and efficient use of natural resources to improve
competitiveness due to cost reduction;

7. develop students’ ability to critically review the links between global
problems and policies and local management actions;

8. adopt a broad analytical approach to sustainable management in
energy saving and environmental control which integrates theory and
practice in a holistic manner

o

Programme languages: Russian and English
Admission criteria:

Bachelor or Specialist degree in a relevant branch of Science or
Engineering; work experience in the field is appreciated.

English language (to be assessed by an interview).

Foreign candidates are required to have the certificate of Russian
language course attendance.

Teaching methods

Lectures, seminars, practicals, laboratory classes and internships involve
academic advising, inquiry-based learning, group/cooperative learning,
creative workshops, problem-based learning, e-learning, discovery learning,
project-based learning, resource-based learning, as well as mobilities and
industrial placement.
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The peculiar feature of the programme is introducing the latest international
education achievements into it, with specific reference to:

1. Tuning methodology

2. Dublin descriptors

3. ECTS

4. Student-centred approach

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 based upon those associated with the
Bachelor’s level and are at the forefront of the field studied;

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;

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.

Considering the above-mentioned guidelines, the study-programme will
develop the following competences (or generic skills):

problem solving based on critical thinking and including ‘question
typing’ i.e. “how should I do this question?’ and decision making
based on scientific approach;

16



strategic, management and engineering skills in energy and resource
saving technologies necessary for employment;

understanding of the impact of innovative engineering solutions in
terms of environment and society;

teamwork, i.e. be able to communicate effectively and work in
multidisciplinary teams;

have an understanding of professional and ethical responsibility;
time management;

ability to learn on his/her own and realize the necessity of life-long
learning.

17



Programme structure
Compulsory subjects

Green Technologies and Sustainable Development
Basic Environmental Legislation and Audit
Economics and Natural Management Forecast
Energy Management and Making Best Decisions
Modelling of Engineering and Natural Systems

Optimization Approach and Methods of Energy and Recourse Saving
Processes Management

Current Methods of Environmental Objects Analysis
English Language
Approved Practical Research Experience

Elective subjects

Current Membrane Technologies
Membrane Processes Application for Energy and Recourse Saving
Recoverable Recourses. Application Problems.

Master Thesis

18



GREENMA programme learning outcomes

The possession of master key competences should be achieved through the
programme learning outcomes, given in the table.

Programme Outcomes

A. Knowledge and understanding

1. Knowledge of innovative
technologies in energy saving
and environmental control and

understanding of every aspect of
their application.

2. Understanding of optimization
approach and methods of energy
and resource saving processes.

3. Understanding of energy saving
as the basis of green technologies
development.

4. Knowledge of administrative
authorities and legislation in the
field of environmental protection.

5.  In-depth knowledge of energy
saving technologies.

g In-depth knowledge of
innovative membrane
technologies.

7.

Knowledge of the appropriate
theory, mathematical ~ and
analytical concepts and models
for solving energy saving
problems.

8. Critical evaluation of current

methods of energy production
and use.

Teaching/learning methods

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

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

B. Practical skills

1. Ability to provide engineering
and managerial input into
planning of energy and resource
saving projects and facilities

Teaching/learning methods

Students acquire cognitive skills
through participating in seminars and
laboratories, doing group and mini
group projects, making case study

19




(both in the Russian and English
language).

Ability to solve engineering
problems through the application
of theoretical knowledge and
practical skills in industrial
environment.

Ability to carry out laboratory
and field experiments, collect,
analyse and interpret data.

Select and wuse appropriate
methods and technologies for
energy and resource saving.

Use appropriate  Information

analysis, having field trips, preparing
student presentations.

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 classify,

Technology for engineering and | @ssess,  discuss, interpret  and
management purposes (e.g. risk | manipulate.
analysis).
Modelling of natural and
industrial systems optimization.

. Graduate skills Teaching/learning methods
Develop critical thinking and | Students acquire graduate skills

carry out research (e.g. compare
their views and those that differ
from their own both in Russian
and English).

Identify and use various learning
sources in learning activities.
Communicate and negotiate
effectively with different
stakeholders individually and in-
group using verbal, written, and
electronic ways of
communication (both in Russian
and English).

Make professional decisions
based on scientific knowledge
and appropriate criteria.

Work effectively individually or in
groups to accomplish assigned

through participation in seminars and
laboratories, doing group and mini
group projects, case study analysis,
field trips, student presentations,
completion of dissertation module,
and specific modules attendance.
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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groups to accomplish assigned
tasks.

Develop efficient time
management skills.

Evaluate social impact of
research and practical work in
the field of study.

Personal and peers’ reflection
and evaluation of learning
outcomes.

21




Module indication

COMPULSORY SUBJECTS
Module 1
Title Green Technologies and Sustainable
Development
Credits 4 ECTS credits, 144 academic hours
Module leader Professor Boris Kukhtin, PhD, Department of
and assistant (if any) Chemistry
Study terms Year I, semester I.

strategic
solving

Aim of the module
The main objective of the module is to form basis for understanding modern

concept of balanced development taking into account social interests,
economic  tasks, making environmental decisions and

developing green technologies as urgent need for the mankind to
survive and save environmental sustainability on the Earth.

Lectures 18 hours
Laboratory works 36 hours
Individual work 90 hours

Learning outcomes

Knowledge and understanding:

Gain knowledge of current state and dynamics of atmosphere,
lithosphere, hydrosphere and biosphere of the Earth and factors,
including anthropogenous, causing their changes

Acquire knowledge and awareness of social, economic and ecological
contradictions in mankind development means of their overcoming
Get knowledge of objective preconditions, main mechanisms and key
technologies of sustainable development

Study managerial, economic and legal means of sustainable
development support

Acquire knowledge of main international decisions in the field of
sustainable development including international conventions related
to the sphere of social and ecological problems solution.

Study international quality standards

Gain knowledge and understanding of geographical basis for
developing regional programs of sustainable development.
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Acquire knowledge of green technologies development.

Practical skills
Carry out complex research of regional, national problems in the field
of nature management
Evaluate human being impact on the environment
Develop and carry out monitoring in nature management
Analyse social and economic factors of regional sustainable
development
Correlate supposed activities in nature management and
recommendations of international conventions and other agreements
ratified by the Russian Federation
Develop green technologies to replace current ones taking into
account main statements of the sustainable development concept

Graduate (or Transferable) skills
Decision making
Identifying research tasks and their solving
Preparing research report, preparing materials for publishing
Team work
Time management
Carry out research and develop critical thinking

Assessment methods
Essays, presentations, exam
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Module 2

Title Basic Environmental Legislation and Audit
Credits 2 ECTS credits, 72 academic hours
Module leader Professor Evgeniy Lisitsin

and assistant (if any)

Study terms Year |, semester .

Aim of the module

The objective of the module is to gain knowledge of environmental legislation
and skills necessary for checking and evaluating activities of legal entities and
private businesses in terms of efficient nature management and environmental
protection including treatment and engineering equipment testing, fostering the
requirements of the Russian legislation, identifying environmentally
meaningful problems, developing recommendations for their solving.

Lectures 18 hours
Laboratory works 18 hours
Individual work 36 hours

Learning outcomes

Knowledge and understanding:
- gain knowledge of environmental legislation basics, major standards

for environmental protection
knowledge of history of the current environmental legislation
knowledge of procedures for planning and arranging environmental
protection management system
knowledge of environmental management systems, their structure and
functions, modern management mechanisms as well as main
standards of ecological audit

Practical skills
Evaluate activities of legal entities and private businesses in terms of
efficient nature management and environmental protection as well as
their compliance with the requirements of the Russian legislation
Determine the degradation level of the environment of the unit
carrying out activities causing harmful impact on the environment
Identify environment wasted, types and scale of contamination
Find out necessity for additional ecologically important data of the
object.
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Graduate (or Transferable) skills
Make considerate decisions resulted from ecological audit
Summarize professional activities in reports, prepare conference
minutes, etc.
Effectively work in a team

Assessment methods
Pass/fail exam, presentations, data analysis

25




Module 3

Title Economics and Natural Management Forecast
Credits 4 ECTS credits, 144 academic hours

Module leader Professor Nina Selivanova, Department of
and assistant (if any) Ecology

Study terms Year |, semester II.

Aim of the module

The module is aimed at studying ecological and economic problems arising at
different stages of investing design, construction, functioning and liquidation
of industrial enterprises; at economic, legal, regulatory and procedural,
managerial, information, economical and mathematical aspects of these
problems and means for their solving, The subject of the study includes current
forecasting and planning methodology, methods of analysis of ecological and
economic outcomes of nature management, functioning of different
manufacturers, application of low waste technology, implementation of nature
management.

Lectures 18 hours
Laboratory works 18 hours
Individual work 108 hours

Learning outcomes

Knowledge and understanding:
- Gain knowledge of economic methods and tasks for nature

management
Knowledge of economic and technological risks of introducing
innovative technologies
Understand the role of natural conditions and resources in the
development of society
Understand interdisciplinary character of problems and economic
mechanism in nature management
Get knowledge of main points and economic basis of efficient nature
management

Practical skills

evaluate environmental conditions; forecast and evaluate negative
consequences related to anthropogenic factor, classify and identify
natural resources

evaluate the level of natural resources management efficiency and
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environment pollution resulted from one’s personal and corporate
activities

evaluate technical and economic, functional and cost, ecological and
economic analysis of project effectiveness

carry out environmental assessment of engineering processes and
calculation of cost of environmental protection measures aimed at
reduction or elimination of harmful impact of the enterprise on the
environment

Graduate (or Transferable) skills
- make reports on professional activities at conferences and meetings,
participate in discussions, etc.
decision making
time management
research skills and critical thinking

Assessment methods
Pass/fail exam with grades, data analysis, test
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Module 4

Title Energy Management and Making Best Decisions
Credits 5 ECTS credits, 180 academic hours

Module leader Professor Alexander Khristoforov, Department of
and assistant (if any) Chemical Engineering

Study terms Year |, semester I1.

Aim of the module

The aim of the module is to introduce energy management as a combination of
managerial methods for enhancing energy efficiency of engineering processes.
Emphasising managerial (organisational, administrative) impact on energy
efficiency one should understand that it is the combination of different methods,
both managerial and engineering, identified particularly to match the case, which
can provide optimum result/ The module is aimed at studying main stages of
enterprise energy management development as well as managerial methods of
energy efficiency enhancement and energy consumption optimisation.

Lectures 36 hours
Laboratory works 36 hours
Individual work 108 hours

Learning outcomes

Knowledge and understanding:
gain knowledge of administrative and organisational methods of
impact on energy efficiency of technological processes
understand necessity of complex impact of managerial and
engineering measures on energy efficiency on technological process
gain knowledge of main stages in forming energy management

Practical skills
- apply managerial and engineering methods to enhance energy

efficiency of technological processes
evaluate efficiency of methods aimed at energy efficiency of
technological processes
make optimal decisions in terms of energy consumption

Graduate (or Transferable) skills
analyse research results and make new decisions
make revision of professional activities in reports, minutes, etc.

Assessment methods
Laboratory reports, essays, tests, exam
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Module 5

Title Modelling of Engineering and Natural Systems
Credits 5 ECTS credits, 180 academic hours

Module leader Associate Professor Valentina Zemskova,

and assistant (if any) Department of Chemical Engineering

Study terms Year I, semester .

Aim of the module

This module is aimed at getting skills in making mathematical models of particular
technological and natural systems; application of main methods of experimental data
processing, using advantages of IT in the process of solving technological tasks.

Lectures 18 hours
Laboratory works 36 hours
Individual work 126 hours

Learning outcomes

Knowledge and understanding:
gain knowledge and understanding of principles of modelling
technological and natural systems
acquire knowledge of methods used to assess settings of mathematical
models and identify their adequacy for real objects;
get knowledge of artificial intellect theory (Al theory)
knowledge of principles of mathematical modelling of reactor
processes
knowledge of principles of stochastics mathematical description of
chemical engineering processes
knowledge of principles of developing determined mathematical
descriptions of chemical engineering processes

Practical skills
apply methods and principles of modelling to develop energy saving
and ecologically safe technological systems
Graduate (or Transferable) skills
use applied software packs to solve energy saving tasks
use methods of comparative analysis of applied software
evaluate efficiency of applied software

Assessment methods
Laboratory reports, tests, exam
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Module 6

Title Optimization Approach and Methods of Energy
and Recourse Saving Processes Management
Credits 5 ECTS credits, 180 academic hours

Module leader
and assistant (if any)

Associate Professor Valentina Zemskova,
Department of Chemical Engineering

Study terms

Year |, semester Il.

Aim of the module

The module is aimed at providing students with knowledge of current optimization
methods for the design of new technological processes and reconstruction of
working enterprises; with IT skills for solving technological tasks.

Lectures 18 hours
Laboratory works 36 hours
Individual work 126 hours

Learning outcomes

Practical skills

Knowledge and understanding:
- gain knowledge of one- and multicriteria optimization methods for
energy saving processes
knowledge of state parameters, managing and disturb parameters
knowledge optimum parameters
knowledge of analytical optimization methods
knowledge of local and global minimum

apply methods and principles of optimization to design energy saving
and ecologically safe technological systems

apply MatLab system for optimization tasks

apply applied programmes for solving energy saving tasks

Graduate (or Transferable) skills
use applied software packs to solve energy saving tasks
use methods of comparative analysis of applied software
evaluate efficiency of applied software

Assessment methods

Laboratory reports, presentations, term paper, exam
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Module 7

Title Current Methods of Environmental Objects Analysis
Credits 6 ECTS credits, 216 academic hours

Module leader Associate Professor Valentina Alyoshina,

and assistant (if any) | Department of Chemical Engineering

Study terms Year |, semester II.

Aim of the module

The aim of the module is to provide students with knowledge of principles
of current chemical and physical methods for analysis of environmental
objects, to introduce natural science experiments based on chemical and
physical methods of research related to the field of major.

Learning outcomes

Knowledge and understanding:
- gain knowledge and understanding of chemical and physical
phenomena making the basis of research methods;
get knowledge and understanding of main methods for physical
research of the environment;

get acquaintance to particular examples of application of current
physical methods of research in natural sciences.

Practical skills
select and apply appropriate methods of analysis;
be able to select and prepare samples of environmental objects;
apply metrological basics of analysis;
solve research and applied tasks requiring depth-in professional
knowledge;
use modern IT methods to prepare and collect research and
methodological materials;
get information through research, popular books and journals, the
Internet and assess its scientific certainty;
solve theoretical and practical tasks;
process experimental data and make appropriate conclusions.

Graduate (or Transferable) skills
apply decisions made on industrial equipment usage;
understand social impact of the object;
work in team;
apply research results in practice.

Assessment methods
Laboratory reports, tests, summaries, exam
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Module 8

Title English Language

Credits 6 ECTS credits, 216 academic hours

Module leader and Associate professor Galina Zamaraeva, Department
assistant (if any) of Foreign Languages for Professional

Communication

Study terms Year |, semester I-11.

Aim of the module

This is an intensive programme for students for whom English is a second or
additional language. This intensive programme can help students to build
their English language skills for success at the university, in research or/and
in career involving energy and resource saving technologies in particular.

The course includes important energy and resource saving, as well as
membrane processes vocabulary and texts on Innovative Resource Saving
Technologies in  Chemical Engineering and Membrane Processes;
Mathematical Modelling and Sustainable Development topics.

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.

Lectures -
Laboratory works 36 hours
Individual work 180 hours

Learning outcomes

Skills and competences:

- demonstrate the confidence and listening/speaking skills necessary
to 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.

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

Assessment methods
Pass/fail exam, presentations, tests, essays
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Module 9

Title Approved practical research experience
Credits 27 ECTS credits, 972 academic hours

Module leader All the teaching staff involved in the programme
and assistant (if any) implementing

Study terms Year I, semester I,11. Year 11, semester IlI.

Aim of the module

The module will be carried out, in cooperation with a scientific supervisor, in
industrial organizations / research centres / university laboratories during all
the study terms. The student will be inserted into research and practical
activities, then in employment perspective. The student will undertake projects
and tasks assigned by the organizations. This experience will allow to the
student the opportunity to take initiatives as well as to develop the self-
confidence, interpersonal and adaptation skills.

Learning outcomes

To carry out projects and tasks given by a lead organization during the period
of Master’s internship. To conduct research-based experimental work, results
receiving, accuracy and authenticity proving, review of data, discovering
cause-effect relations, determination of research innovative and relevant
features.

Assessment methods
Data analysis, presentations, pass/fail exam
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Module 10

Title Master thesis

Credits 30 ECTS credits, 1080 academic hours
Module leader Every teacher involved in the Programme
and assistant (if any) implementing supervises several students
Study terms Year Il, semester IV.

Aim of the module
The aim of the final master thesis is to solve one of the following professional
tasks:

develop energy saving environmentally safe technologies based on
research results, processing and analysis of research and engineering
data;

develop new engineering and technological decisions based on research
results;

make theoretical model of technological processes providing opportunity
to forecast technological sets as well as se characteristics of equipment
operating and properties of resulted substances, materials and products;
develop algorithms and programmes, carry out applied research, process
and analyze the results obtained, represent conclusions and
recommendations;

develop intellectual systems for research;

solve tasks for optimization of technological processes and systems in
terms of energy saving.

Learning outcomes

Preparation of the Master's thesis.

Valuable practical results of the Master thesis research and their application for
the regional economy and the socioeconomic environment.

Assessment methods
Master thesis defending
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ELECTIVE SUBJECTS
Module 1E (1.1)

Title Current Membrane Technologies
Credits 6 ECTS credits, 216 academic hours
Module leader Professor Yury Panov, Department of Chemical

and assistant (if any) Engineering

Study terms Year I, semester II.

Aim of the module

The aim of the module is to provide students with fundamental knowledge
of membrane science and application of membrane technologies for
environmental protection and in energy saving processes. Topics of the
module include types of membranes and membrane construction, main
principles of membrane manufacturing, general theory of membrane
transport, membrane separation process, membrane impurity. Membrane
processes are to be studied in laboratories and industrial enterprises.

Lectures 36 hours
Laboratory works 72 hours
Individual work 108 hours

Learning outcomes

Knowledge and understanding:
gain knowledge and understanding of main physical, chemical and
physic-chemical membrane processes;
gain knowledge of different types of membranes and membrane
devices.

Practical skills
apply membrane processes;
carry out experimental research aimed at solving problems of
energy saving and environmental protection.

Graduate (or Transferable) skills
- make decisions on application of membrane equipment;
realise social impact of the subject studied;
work in team;
application of research results in practice.

Assessment methods
Laboratory reports, presentations, summaries, pass/fail exam
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Module 1E (1.2)

Title Water Engineering

Credits 6 ECTS credits, 216 academic hours

Module leader Professor Irina Khristophorova, Department of
and assistant (if any) Chemical Engineering

Study terms Year Il, semester 111.

Aim of the module

The aim of the module is to provide students with fundamental
knowledge of hydraulic principles and concepts necessary for studying
water and water treatment technologies. Topics of the module include
liquid properties, manometry, hydrostatics and liquid flow principles.
Pipe loss, pipe construction, flow parameters measurement and pipeline
systems are among issues to be studied. Students study surface drainage
and design of surface drainage system, transport phenomena in liquid
and porous media, consecutive and parallel processes; limiting factors;
principals of mass, fuel and energy balance and multiphase reactions.

Lectures 36 hours
Laboratory works 72 hours
Individual work 108 hours

Learning outcomes

Knowledge and understanding:

- gain knowledge and understanding of engineering processes relating
to water management such as hydraulic calculating, heat-balance
calculating;
gain knowledge of terms and theories of water supply engineering;
gain knowledge of hydraulic equipment of different types used in
water supply systems;
get understanding of main directions and potencials in water supply
development.

Practical skills
apply engineering processes relating to water management including
hydraulic calculating, heat-balance calculating;
carry out research in water supply engineering; collect, process and
analyse data;

apply information received, equations and formulae in water supply
engineering.
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Graduate (or Transferable) skills
- make decisions on the choice of standard equipment and

measurement and control methods for main processing parameters;
self-study;
transfer knowledge;
make reports on professional activities, prepare minutes at
conferences, etc.;
effective work in team.

Assessment methods
Laboratory reports, presentations, summaries, pass/fail exam
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Module 2E (2.1)

Title Membrane Processes Application for Energy and
Recourse Saving

Credits 9 ECTS credits, 324 academic hours

Module leader Professor Yury Panov, Department of Chemical

and assistant (if any) Engineering

Study terms Year 11, semester II.

Aim of the module

The module is aimed at providing students with practical knowledge and
skills in the field of membrane application in energy saving processes of
substance separation, controlled mass transport, in membrane reactors and
various conversion systems. The topics of the module include
fundamentals of one- and multistage membrane plants design; calculation
of membrane plants; selection of operating modes; economic
effectiveness of membrane systems; case studies on membrane
application in different fields of economics. Membrane processes
application is to be studied at industrial plants.

Lectures 18 hours
Laboratory works 54 hours
Individual work 252 hours

Learning outcomes

Knowledge and understanding:

- gain knowledge of fundamental processes in membrane plants;
acquire knowledge of methods of calculation and design of one- and
multistage membrane plants;
get knowledge of methods of separation process quality control

Practical skills
carry out calculations of one- and multistage membrane plants;
choose operating modes of membrane plants;
apply membrane technologies;
apply appropriate equipment for energy saving processes.

Graduate (or Transferable) skills
make decisions on membrane equipment use;
realise social impact of the subject studied;
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work in team;
apply research results in practice.

Assessment methods
Laboratory reports, project work, pass/fail exam, exam
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Module 3E

Title Recoverable Recourses. Application Problems
Credits 6 ECTS credits, 216 academic hours
Module leader Associate Professor Evgeniy Pikalov, Department

and assistant (if any) of Chemical Engineering

Study terms Year Il, semester IlI.

Aim of the module

The module provides students with knowledge of recoverable resources
including energy resources and principles of developing wasteless
technologies and their prospective implementation.

Lectures 36 hours
Laboratory works 36 hours
Individual work 144 hours

Learning outcomes

Knowledge and understanding:
gain knowledge and understanding of technological and economic
problems of usage of recyclable material and energy resources;
get knowledge of fundamentals of low-waste, waste free and energy
saving technologies development.

Practical skills
develop and implement technological processes involving complex
utilisation of secondary resources

Graduate (or Transferable) skills
realise social impact of the subject studied;
work in team;
apply research results in practice.

Assessment methods
Summaries, data analysis, exam
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Case-Study

COURSE “GREEN TECHNOLOGIES AND SUSTAINABLE
DEVELOPMENT”

1. Study different methods of hydrogen production:
- chemical;
- water electrolysis;
- thermal decomposition of water;
- photocatalytic decomposition of water.

Compare the effectiveness of the methods. Calculate hydrogen feed coefficient
if the volume of the raw material is 1000 m?; efficiency and hydrogen output.

2. Study different methods of producing fuel from biomass:
- gasification;
- spirits dissociating;
- anaerobic fermentation;
- photosynthesis.

Compare the effectiveness of the methods. Calculate consumption index for 1
m? of fuel produced, efficiency and output of fuel produced by various means.

COURSE “MODELLING OF ENGINEERING AND NATURAL
SYSTEMS”

1. Develop mathematical description of thermal conditions in an electric air
heater by means of Simulink in Matlab. Develop S-diagram for calculating
required power of electric heater and temperature changing under heating.

Background for calculations:

e inner radius of electric heating coil r = 0.25 m;

e length of electric heating coil | = 1.5 m;

e air volume consumption f=1 m%/sec;

e average density of the air p = 1.29¢10 kg/m?®; average heat capacity
of the air ¢ = 1010 J/(kgedeg.);

e length, diameter, density and heat capacity of nickel-chromium wire
in an electric heater Iy = 20 m, d = 0,002 m; p; = 7800 kg/m®; c,= 544
Ji(kgedeg);

e coefficient of heat transfer from heater to air oy = 55 Wt/(m?edeg);

o  coefficient of heat transfer of air space to environment Ky = 4
Wt/(m?edeg).
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2. Develop mathematical description of the batch reactor, for the reaction
which follows:

2A+B—X sCc—X2 5D

Develop S-diagram for solving equations of mathematic description. Calculate
changes Ca, Cg, Cc, Cp in time.
Develop graphs for changing components concentration.

Background:
1.  Ca"=1g/m?-inbound A component concentration
2. Cg"=1g/m®-inbound B component concentration
3. Speed constants: K; = 0,5 sec?, K, = 0,2 sec?

COURSE “RECOVERABLE RECOURSES. APPLICATION
PROBLEMS”

1. Calculate amount of recyclable waste generating at manufacturing of
1000 kg of plastic items.

Choose and calculate equipment for braking of recyclable wastes.

Calculate economy of fresh raw materials as well as their cost at the expense
of recyclable waste while manufacturing 1000 kg of products.

Come up with other options of the application of recyclable waste generated at
the particular manufacturing establishment.

Propose measures necessary to decrease the amount of recyclable waste
generated at the particular manufacturing establishment.

Background:

Polymer used: poliamide-6 indexed PA 6-210/310;
Processing method: moulding;

Product: fixing pole;

Mass of the item produced Miem = 0,935 g;
Permanent losses in raw material preparation @1 = 0.5 %;
Permanent losses during liquefaction @2 = 0.2 %;
Permanent losses in moulding ¢3 = 0.12 %j;

Reactive losses in moulding ¢4 = 1.6 %;

Permanent losses in machine processing ¢s = 0.08 %;
Reactive losses in machine processing ¢s = 1.1 %);
Amount of defective product ¢7 = 0.9 %;

Losses in braking wastes g = 0.15 %.
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Select non-preset parameters in conjunction with in accordance with standards
and reference data.

2. Calculate amount of biogas resulted from anaerobic waste water
treatment.

Carry out heat engineering calculations of methane tank.

Calculate gasholder for biogas capturing.

Propose possible application of biogas collected.

Propose ways of enhancing efficiency of the set treatment and recycling
scheme.

Background:

Sediment batch volume Qem = 200 m®/24 h;

Percentage of moisture in sediment batch wem = 28 %;

Ash content in sediment batch £ = 18 %;

PAV content in sediment PAV = 4.5 %;

Protein concentration in ash-free basis Cp = 0,062 g/g;

Fat concentration in ash-free basis Cra = 0,023 g/g;
Carbohydrates concentration in ash-free chemical Cg = 0,144 t/r;

Select non-preset parameters in accordance with standards and reference data as
well as taking into account standard dimensions of commercial methane tanks.

COURSE “MEMBRANE PROCESSES APPLICATION FOR ENERGY
AND RECOURSE SAVING”

1. To desalinate sea water with salt concentration (for NaCl) — 32 g/l there are
several membranes proposed:

1.  Salt holding polysulfone membrane L =90%;

2. Salt holding polyamide membrane R= 99.8%;

3. Salt holding polypropylene membrane R= 50%;

4.  Salt holding acetate cellulose membrane R= 98.5%;

Decide if these membranes can be used for production of portable water where
salt concentration is C = 500 mg/l. Assess filtration efficiency and choose the
most effective membrane.

2. Select a membrane for the plant which regenerates waste degreasing and
washing solutions containing 280 mg/I surface active substances (SAS) totally.
SAS product content in water is to be less than 120 mg/l. Explain the choice of
the membrane material and calculate its necessary porometric characteristics
for the most efficient filtration.
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Assessment strategy and methods

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

e  Oral presentations

e  Field practice reports

e  Professional portfolio

e  Written reports, essays (including references, etc.)

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

e  Posters

e  Peer review and evaluation by the group

e  Self-evaluation

Quality assurance

Internal
e  General expert evaluation by the Tempus project Evaluation board
e  Students feedback

External
e  Evaluation by European academics from partner universities
e  Accreditation of the programme by the Academic Council of Vladimir
State University
e  Ministry of Education and Science of Russian Federation official
recognition (licensing)
e  Evaluation by employers

Employment opportunities

Chemical Industry, Pharmaceutical Industry, Municipal and Communal
Service, Food Industry, Textile Manufacturing, Research and Quality Control
Processes; Public Administration related to environmental protection;
institutions and enterprises applying energy saving and membrane
technologies. Graduates can work as industrial consultants for environmental
protection.
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Learning resources

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

1. | 3eseHble TEXHOIOTUH /IJISl YCTOIYHMBOr0 Pa3BUTHA: yaecOHOE Tocobue
[Teker]/ 1.B. Areesa, O.B. benrora, C.1O. BaBuiioB u ap.; o o0, pex.
H.IT. Tapacogoii. — Tam60B: N31-Bo [lepmmna P.B., 2014. — 165 c.

2. |IloBbimeHue 3Heprod()peKTHBHOCTH MPUPOAO-TIPOMBIIIIJIEHHBIX
cucreM: yuebHoe nocobue [Tekcr] / H.C. Ilonos, B. besuko, 1.0.
JIsicenko u ap.; mox o6mr. pen. H.C. TTonoBa. — Tam60B: M31-Bo UIT
Iepmmna P.B., 2014. — 146 c.

3. | ®dyHaaMeHTaJIbHBbIE OCHOBBI TEPMOJAMHAMHUKH H IKCEPreTHYeCKHit
a”aau3: yaebnoe nmocobue [Tekct] / JI. Tarmuaduko, @. Cxapma, A.
MapuutTo u n1p.; nox oour. pex. JI. Tarnmuaduxo u H.C. ITonosa. —
Tamb6o0B: M3a-Bo [lepmmna P.B., 2014. — 143 c.

4. | JKu3HeHHBIH MK 3HePrUH. JHepreTHYecKuii MeHe)KMEeHT H
NMPUHSTHE ONTHMAJILHBIX pellennii: yueoHoe nocoodue [Tekcr]/
B.H. Anexun, K.B. Adponnn, T.H. Benornasosa u ap.; mox obul. pen.
B.H. Anexuna u H.II. Illupsesoii. — Tam6oB: 13n-Bo Ilepmmna P.B.,
2014. - 190 c.

5. | DHepreruyeckuii U 3Ko0rHYecKkuii ayauT: yaebHoe mocobue [Tekcr]/
H.C. Tlomos, A.B. Kosauek, b. MposurHCcKa 1 J1p.; o1 001, pej. mpod.
H.C. Tomosa. — Tam60B: M3n-Bo [lepmmna P.B., 2014. — 180 c.

6. | MnskeHepHBI M 9KOHOMHYECKHIT AaHAIM3 YHeprocoeperaImux
Meponpusi-Tuii: yueOHoe nocooue [Tekcr]/ P.M. AnosH, C.B.
®denocos, H.IO. Matseesa u np.; moz o6mr. pen. C.B. denocora. —
Tam608B: U3n-Bo Ilepumna P.B., 2014. - 171 c.

7. | Ixogormdeckasi 6€30MaACHOCTH U YHEPTOYCTOHYNBOE Pa3BUTHE:
yaebnoe nocobue [Teker]/ B.. Tpyxaues, H.W. Kopaunos, 1.0.
JIpicenko u ap.; mox oomr. pen. npod. H.U. Kopamnosa (oTB. pen.) u
npod. H.C. ITorioBa. — Tam60B: N3a-Bo Ilepmuna P.B., 2014. — 239 c.

8. |IIpakTHyeckoe NpUMeHeHHE JHepProcoeperaounX TeXHOJIO Hii:
yuebHOoe mocooue [Texct]/ I.H. Kutaes, I1. HoBakoscku, O.B.
CazonoB u 11p.; mop o6mr. pen. B.H. Cemenosa u H.C. Ilomoga. —
Tam608B: U3n-Bo [lepumna P.B., 2014. - 193 c.

9. |MoaeaupoBaHue NPHPOIHBIX H MPOMBINITEHHBIX CUCTEM: yieOHOE
mocobue [Texct]/ E.B. Epmomnaea, I'.H. 3amapaesa, B.T. 3emckoBa u
ap.; mox oour. pen. FO.T. [Tanosa u H.C. Tlonosa. — TamGoB: 131-B0
ITepmmna P.B., 2014. — 154 c.
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10.

I'noccapuii npoekta «FPUHMAY [Tekct]/ A. Mycaiio, JLA.
Mo3eposa; on o6mr. pea. H.C. ITomosa. — Tam60B: U3n-Bo Ilepmnna
P.B.,2014. - 196 c.

11. | Baker, Richard W. Membrane Technology and Applications. 2"
edition. — John Wiley&Sons, Ltd. John Wiley & Sons Ltd, The
Atrium, Southern Gate, Chichester, West Sussex PO19 8SQ, England,
2004. — 538 pp.

12. | Ibbotson, Mark. Cambridge English for Engineering. Cambridge
University Press, 2008. — 112 pp.

13. | AnekceeB E.B. OCHOBEI TEXHOJIOTHH OYHCTKH CTOYHBIX BOJT
¢oTanuei

14. |boiikoBa W.I'., Bommanuk B.B. Dkcrmyaranusi, peKOHCTPYKIHS U
OXpaHa BOJHBIX 00BEKTOB B TOPO/IE.

15. | bpsuckas 10.B. 'napaBnika BOJAHBIX U B3BECEHECYIITUX TOTOKOB B
KECTKUX U Ae(OPMHUPYEMBIX TPAHUIIAX

16. | Bommanuk B.B. Knaccudukarms ropoJcknx BOJIHBIX 0OBEKTOB

17. | Boponos 1O.B. BongooTBeaeHne U OUYUCTKA CTOYHBIX BOJT

18. | I'puropsesa JI.C. ®u3nKo-XUMIYECKast OIICHKA KadecTBa 1
BOJIOTIOITOTOBKA MIPUPOIHBIX BOJ

19. | Xyp6a M.I". Bono3abopHO-0UUCTHBIE COOPYKEHHSI U YCTpOIiCcTBa.

20. | Kyp6a M.I". Tom 1. Bogocuabxenue. [IpoekTipoBaHue cucTeM u
coopyxeHHui. /M.: Acconnanys CTPOUTEIbHBIX YHUBEPCUTETOB

21. | Kyp6a M.I'. Tom 2. Bonocuabxenue. IIpoekTupoBanne cucreM u
coopyxeruid. /M.: Accoranysi CTPOUTENFHBIX YHUBEPCUTETOB

22. | Xyp6a M.I'. Tom 3. Bogocuabxenue. IIpoekTnpoBanne cucTeM u
coopyxeHHui. /M.: Accolmanys CTPOUTENbHBIX YHUBEPCUTETOB

23. | Kuyuurus B.W. BogooTBoadime cHCTEMbI IPOMBIIIICHHBIX
NpEeANPUATUI

24. | Knunrun B.M. MonenupoBaHue MPOLECCOB OYUCTKU BOJBI: YUEOHUK
Iu1s By30B-M.: Acconanusi CTpOUTEIbHBIX

25. | KonecankoB B.A. Ananus, mpoeKTHpOBaHUE TEXHOIOTHH 1
000pyIOBaHUS ISl OYMCTKU CTOYHBIX BOJ

26. | M. Xenne, I1. Apmosc, 1. JIa-Kyp-Sucen, D. Appan Ouncrka

CTOYHBIX BOI: Bronorundeckne n xuMmuaeckue IIPOLECChI: VYuebHoe
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u3anue s By30B (1ep. ¢ aurit. Moconosoit T.I1.)/ Uza-Bo «Mupy,
2004. ISBN 5-03-003430-7

27. |M. Xenue, I1. Apmoac, U. JIa-Kyp-Aucen, O. ApBan. Ounctka
CTOYHBIX BOJI: bronorndyeckue n XUMUIECKUE MTPOLIECCHI

28. | Momnuanosa f.II. I'mapoxumuueckue Noka3aTeiay COCTOSIHUS
OKpYKaroIllel cpeibl

29. |Ilepos A.T'. CoBpeMeHHBIE BBICOKOI((HEKTUBHBIC TEXHOIOTUH
OYHCTKH BOJIBI C TPUMEHEHHEM MeMOpaH

30. | IIpakTiKyM 1O IEPEBOY C AHTJIMHACKOTO S3bIKA Ha PYCCKHI» Y4ueOHOe
mocobue. M3natenscTBo ®@munTa. Hayka. Mocksa 2009.

31. |IIyrages B.A. Ilponeccsl u anmaparsl 00pabOTKH 0CaKOB CTOYHBIX
BOJ

32. |IIyraueB B.A. Texnonorus 3¢)()eKTHBHOTO BOJOTIOIB30BAHUS B
MTPOMBIIIUICHHOCTH

33. | Psa6uukos, b. E. CoBpeMeHHbIE METOIHI TIOJITOTOBKHU BOJIBI JIJIsI
IIPOMBIIIUICHHOTO ¥ OBITOBOTO MCIOJIB30BAHUS: ITUTHEBAsK BOJIA;
TMUIIEeBast HPOMBIIIIEHHOCTD; dHepreTuka /leJIu [punt, ISBN 5-
94343-079-2

34. | Caitpunaunos C.III. 'mapaBivka cucTeM BOZOCHAOXKEHUS 1
BOJIOOTBEICHHUS

35. | Cadponenko O.U., Makaposa XK./, Manamenko M,B, AHrnmuiickuit
SI3BIK JUIS ACTIUPAHTOB €CTECTBEHHBIX (PaKyJIbTETOB YHUBEPCUTETOB.
M., Beicmas IIkosa. — 2005.

36. | CeprokpsioB H.C.OK01I0OTHsI O9UCTKN CTOYHBIX BOJ (DHU3-XUM
METOAaMH

37. | Coxkonos JI.U. PecypcocOeperaroiiye TEXHOJIOTHH B CHCTEME BOIHOTO
XO35IMCTBA IPOMBILUIEHHBIX TPEANPUATHHA

38. | ComoB M.A. Bonocnabxenne.Y.1

39. | ComoB M.A.BonocHatxenne.Y.2

40. | Typun O.I'. YipaBieHue NOTEHIMAIBHO ONACHBIMH TEXHOJIOTHSIMU

41. | Typosckuit U.C. Ocamku ctouHbIX BoJ. O0€3BOKUBAHUE H

00e33apaKuBaHue
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Programme outcomes:

Knowledge and understanding

B4

Select and use appropriate methods and
technologies for water use, reuse, recycling
and purification

Al

Knowledge of innovative technologies in
energy saving and environmental control
and understanding of every aspect of their
application.

B5

Use appropriate information technology for
professional and management purposes
(e/g/risk analysis)

A2

Understanding of optimization approach
and methods of energy and resource
saving processes.

B6

Modelling a variety of natural and industrial
water systems

A3

Understanding of energy saving as the
basis of green technologies development

Graduate skills

Ad

Knowledge of administrative authorities
and legislation in the field of
environmental protection

C1

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)).

A5

In-depth knowledge of energy saving
technologies.

Cc2

Identify and use various learning sources in
students’ scientific occupations

A6

In-depth knowledge of innovative
membrane technologies.

C3

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)

AT

Knowledge of the appropriate theory,
mathematical and analytical concepts and
models for solving energy saving
problems

C4

Make informed professional decisions
based on scientific knowledge and
appropriate criteria

A8

Critical evaluation of current methods of
energy production and use.

C5

Work effectively individually or in groups
to accomplish assigned tasks.

Practical skills

C6

Develop efficient time management skills

B1

Be able to provide technical and
managerial input into planning of water
projects and facilities (in native language
and in English)

C7

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

B2

Solve engineering problems through the
application of theoretical concepts and
practical knowledge in industrial setting

C8

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

B3

Conduct laboratory and field experiments,
collect, analyse and interpret data
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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 N. Popov
industrial systems

3. | Genoa University

Basis of thermodynamics and exergy analysis L. Tagliafico

4. | Ural Federal University n.a. Boris Yeltsin

Lifecycle of energy, energy management and N. Shiryaeva
optimum decision making

5. | Tambov State Technical University

Energy and environmental audit N. Popov

6. | Russian Academy of Architecture and Construction Sciences

Engineering and economic analysis of energy S. Fedosov
saving activities

7. | Stavropol State Agrarian University

Environmental safety and energy sustainable N. Kornilov
development

8. | Voronezh State University of Architecture and Civil Engineering

Practical application of energy saving V. Semenov
technologies

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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YYEBHASI MATUCTEPCKASI IPOTPAMMA
«MHHOBAIIMOHHBIE TEXHOJIOT MM SHEPTOCBEPEKEHUS
1 KOHTPO.ISI OKPY/KAIOILIEI CPEJBI»

«GREEN MASTER»

PA3SPABOTAHA B PAMKAX ITPOEKTA TEMITYC
530620-TEMPUS-1-2012-1-IT-TEMPUS-JPCR
"OBYYEHWE B TEYUEHUE BCEM XM3HU 1 MATUCTPATYPA
B OBJIACTH MIHHOBALIMOHHBIX TEXHOJIOT M
B COEPE DHEPI'OCBEPEXXEHMA 11 DKOJIOTUYECKOI'O KOHTPOJIA
B POCCUMCKNX YHUBEPCUTETAX C VYACTUEM PABOTOJIATEJIEN «GREEN MASTER»"

PYKOBOJACTBO 1O TPOI'PAMME

Iporpamma oOydeHus pa3paboTaHa B COOTBETCTBHH C CBPOIICHCKUM H3MEPEHHEM
(ITonxon Ha OCHOBE PE3yJIbTATOB OOYUCHHUS.)
Hnnosarun:
®  IIO/XOJ, OPHEHTUPOBAHHBII Ha CTY/ICHTA
®  COOTBETCTBHUE IIENIU
e pe3ynbTaThl O0YYEHHUS — YTO BBHIIIYCKHUK OyIeT 3HaTh, IOHUMATh U OYET CIIOCOOEH JenaTh Hocie
YCIEIIHOTO 3aBepIIeHHs JaHHOH 00pa30BaTeNbHON IIPOrpaMMEI
®  MEpONPUITHSA 110 JOCTIKSHHUIO OXKHAAEMOT0 pe3ylbTaTa

IMapTHEpH

Poccuiickuit xumuko-rexHonornueckuii yausepeutet uM. J[.1. Menneneesa, Mocksa
VBanOBCKHUI rOCY1apCTBEHHBIH apXUTEKTYPHO-CTPOUTEbHBIH YHUBEPCUTET

VBaHOBCKHMIT rOCY1apCTBEHHBIH XUMUKO-TEXHOJIOTHUECKUI yHUBEPCHTET
Cesepo-OceruHckuii rocyiapctentsiid yausepeurer uMm. K.JI. Xeraryposa, Bnagukaskas
INepMckuil HaLMOHAIBHBINA UCCIIEA0BATENBCKUM OJIUTEXHUYECKUN YHUBEPCUTET
CTaBpoOMnoIbCKUH TOCYAapPCTBEHHBII arpapHbIi YHUBEPCUTET

TamO0BCKHMi TOCYJAPCTBEHHBIH TEXHUYECKUI YHHUBEPCHTET

TroMeHCKHi ToCyJapCTBEHHBIH apXUTEKTYPHO-CTPOUTENBHBINA YHUBEPCUTET

Vpanbckuii penepanbHelit yausepeuter umenu nepsoro Ipesunenra b.H. Enbiuna, ExarepunOypr
Brnagumupckuii rocyrapersensbiii yausepeutet uM. A.I'. u H.I'. CtonetoBbix
Boponexckuil rocy1apcTBEHHBIH apXUTEKTYPHO-CTPOUTEIIbHBIA YHUBEPCUTET
Jlononckuit yausepeuter Cutu

Cute3ckuii TexHonorndeckuii yuusepeurer, Karosuue, IMonbiua

VHusepcuteT Anukanre, Mcnanns

Yuusepcurert r. I'enyn, Utanus

BJIAIIMUAPCKII TOCYIAPCTBEHHBIN YHUBEPCUTET
VMEHU AJIEKCAHJIPA TPUTOPBEBIUA 1 HUKOJIASI TPUTOPLEBIYA CTOJIETOBBIX

2015
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BBenenue

‘YHuBepcuter

®egepanbHoe rocy/iapcTBeHHOe Or01KeTHOE
o0pa3oBaTeabHOE yupexKaeHue BBICIIIEr0
npogeccHOHAILHOrO o0pa3oBanust «Biaagumupckuii

rocyapcTBeHHbIHi YHHBEPCHTeT HMeHH AJieKCcaHaApa
I'puropneBuua H Huxonas I'puropseBuua
CroaeroBbix» (Bal'Y), Poccus

YpoBeHb porpamMmal

Marucrpartypa

Cratyc CoBMecTHas1 MeXIYHAPOIHAsl IPorpaMma

HazBanue NHHOBALHOHHBIE TEXHOJIOTHH JHEProcoepeskeHuss M
KOHTPOJISI OKpPY KAaIoLeil cpeabl

Hanpasnenue JHepro W pecypcocOeperalomue mnpoueccbl B

MOJITOTOBKH U KOJI XUMHYECKOT TEXHOJIOTHH, HedTexumMun U
ouorexnosiornu 18.04.02 (mo OKCO)

Kpamundurkanns Maructp

Be6-caiir http://fhe.visu.ru/

Kagenpa XHMHYeCKHe TeXHOJIOTHU

Anpec Bal'y, Kadenpa «Xumuyeckune TeXHOJOTHI,
600000 r. Baagumup, yia. I'opbkoro, 87

IIponomxuTenbHOCTH 2 roga

VY4eOHast Harpys3Ka

120 xpeautoB ECTs (eBponeiickoii cucremMbl iepeBoa
U HAKOIUIEHHUS] KpeauToB) - 4320 akaxeMHYeCKHX
yacos (PI'OC BIIO)

Havano nporpammsl

ceHT0ps 2014

CBs3b ¢ IPEANPHUATUIMU
Y OpTaHU3anusIMU

- 3A0 «bapoMeMOpaHHbI¢ TEXHOJOTHU»

- Ynpasienue ®eaepanbHoii cy:KObI 10 HA30PY
B c(epe 3alMTHI MPaB MOTpedUTENE 1
Os1aromoJry4us 4yejoBeka no Biaagumupckoi
odnactu (peaepanbHoOe OI0IKeTHOE YUpeKIeHHe
3apaBooxpaHeHust «LleHTp ruruens! u
MHUAEeMHUO0JI0ruU B Biragumupckoii 00actn»)

- MuHucrepcTBo o0pa3oBanusi 4 Hayku P®

- YMO no HanpaB/eHUI0 «JHEPro- u
pecypcocdeperaloue npouecchl B XUMHYeCKOii
TeXHOJIOTHHU, He)TeXUMHUH U GHOTEXHOJIOT UMD

Opranusarust yueGHOro
nporecca

OOyuyeHne 1o cemecTpaM, JIEKIHOHHBIE 3aHATHS,
MPOM3BOJCTBEHHAsl MPAKTHKA, Ja0opaTopHble paldoThl,
caMoCTosITe/IbHAs paboTa, HAy4YHOEe PYKOBOJCTBO, pafdora
HaJl MarucTepcKoi auccepranueii
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IIpenBapureabHas HHOPMANUSL:

VYuebnas Harpy3ka B Poccuiickoit ®enepaunu usMepsercs B
aKaJeMUYECKHX YacaX. AKaJeMUYEeCKUN 9ac COCTaBIseT 45 MUHYT COINIaCHO
HOpMaTHBaM JIsl BhIciiero odpaszoBanusi. [locne npucoeannenus Poccuiickoi
@enepanun Kk bomonckoMmy mporieccy ObUTM MPEANPHHSATHI TOMBITKH 10
rapMoHHM3alMu 00pazoBaTesNbHBIX cucTeM. Poccuiickoe MwuHHCTEPCTBO
00pa3zoBaHus MPEUIOKUIO METOAUKY 10 BHEIPEHHIO CHUCTEMBI IEpEeBOjA U
HAKOIUIEHUS KPEIUTOB B POCCUMCKUX YHUBEPCUTETAX.

Beun BBemeH TepMHH «3adeTHas exuHHIa». bynem cumtate 1 3E
paBHbIM | KpeOUTHOM €IUHULE EBpPONEHWCKOM CHCTEMbI IEepeBoJa U
HakomeHust kpenutoB ECTs.

1 yaebnas Henens = 1,5 3E

1 nenens npaktuku = 1,5 3B

1 sx3amen = 1 3E

Jumnnomuas padora (npoekr) (1 venens = 1,5 3E)

e nporpamMmsl:

JlaHHasi mporpamMma CTaBUT CBOEil Lelibl0 00ecrevnuTh CTyAeHTa-
MarucTpaHra Hay4qHOU nHpopManune, Kacarolencs BOTIPOCOB
MHHOBALIMOHHBIX TEXHOJIOTWH, CBSI3aHHBIX C OJHEProcOEpeKeHUeM B
XUMHUYECKOW TEXHOJIOTUU U OXpaHe OKpyXkarouleil cpenpl. B pamkax naHHou
MarucTepckoi IporpaMMbl OCYIIECTBISIETCS OOy4YeHHE CIIEHHAINCTOB B
00J1acT MCHONB30BAHUS ANBTEPHATHBHBIX M BO300HOBIIIEMBIX HMCTOYHHKOB
SHEpPruyM, a TaKke  WHHOBAMOHHBIX  MEMOpPaHHBIX  TEXHOJIOTHH,
HCIIOJIb30BaHUEC KOTOPBIX IIOBBIIACT 3¢)¢)CKTI/IBHOCTB HCIIOJIb30BaHUA
sHepropecypcoB. IIpemocraBmsioTcst cHenuagbHbIE 3HaHUS B oOmacTu
YCTOMUMBOrO  pa3BUTHS, Kacalollecs palMOHAJIbHOTO  HCIIOJIb30BaHUS
SHEPrOpPECYPCOB.

Marwucrepckasi mporpaMma OpUEHTHPOBAaHA HA PBIHOK TPyna, T.K. €e
COJICpIKaHKUE COCPEIOTOUYCHO HAa MEHEKMEHTE B 00JIaCTH 3HEprocOepekeHus
U PAIMOHAIBHOIO MPUPOJIOINOIB30BAHKS, [MO3BOJSIOUIEM MPEIIPHITUSIM
MOBBICUTh KOHKYPEHTOCIIOCOOHOCTh 3a CYET CHIDKEHHS Ce0eCTOMMOCTH

TTPOIYKIIAH.
VYuebHass mporpamMma pa3paboTaHa Ha OCHOBE OOBCIUMHCHUS
TEXHUYECKAX W HAYYHBIX 3HAHHHA W TPHUKIAJHBIX aCMEKTOB WHHOBAIIHOHHBIX

UCCIEI0BAaHUH, TaKMM 00pa3oM, YTOOBI YKPENUTh CBSI3b MEX/y 0OydeHHuEeM U
npoQecCHOHANbHBIMHI HaBbIKaMU, HEOOXOAMMBIMU Ha PHIHKE TPY/a.
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KpenuTtHas cucrema, ucnonb3yemas Al OLEHUBAHMS MOIYYEHHBIX
KOMIIETCHIIMH M pe3ylbTaToB oOy4eHHs, OyJeT YYUThIBaTh yueOHbIE KypChI,
CTXHMPOBKHU U JTA00PATOPHBIC pabOTH MarnCTPAHTOB.

S3BIKM NpenoJaBaHusA: PyCCKUM U aHTTIHHCKUMA

BerynurenbHble KpUTEPHH:
. Cmenenb 0axanaspa; onbIT pabOTHI B TAaHHO# 001aCTH
MIPUBETCTBYETCS.
- VYpoBeHb BIaJCHUS aHTJIMHCKUM S3bIKOM OLICHUBACTCSI Ha
co0OeceTOBaHHH.
- MHOCTpaHHBIM 3asBHTEIISIM HEOOXOMMO HMETh cepTH(HUKAT,
MOJITBEPIKAAIOIIUI YPOBEHD BIAZCHHS PYCCKUM SI3BIKOM.

Opranunsanus y4e0HOro npounecca:

Bumst u  (opmel yueOHON [OEATEIBHOCTH: JICKIIUHM, CEMHHAPBHI,
MPaKTHKYMBI, JTab0opaTopHble paboThl, HAYYHOE PYKOBOJICTBO, TBOPYECKHE
MAaCTCpPCKHE, CICHUAIBHBIC 3aHATHUA 110 PCIICHHUIO IMOCTAaBJICHHBIX 3aaady,
CTXHUPOBKH, MOOHMIBHOCTh, TPOM3BOJICTBEHHAS MPaKTHKA, 3JIEKTPOHHOE
oOyucHuHe.

Ilenarornyeckne  TEXHOJIOTHH: JIMYHOCTHO-OPHEHTUPOBAHHBII
MOJXOJ, peau3anusi KOTOPOro JiaeT BO3MOXKHOCTH BBIITYCKHHKAM JaHHON
IpOrpaMMbl THOKO a/IallTUPOBATHCSI B MEHSIOIIMXCS JKU3HEHHBIX CUTYalUsX,
CaMOCTOSITENILHO MPUOOpeTass HeoOXOAWMBIC 3HAHWS, I'CHEPHPOBATH HOBBIC
WJIeH, TBOPYECKH MBICIUTH; T'PaMOTHO paboTaTh ¢ WHQopMauueil; ObITh
KOMMYHHKAOCIIbHBIMK; ~ CaMOCTOSITENIBHO ~ paboTaTh  Hajg  pa3BUTHEM
COOCTBEHHOW  HPABCTBEHHOCTH,  HMHTEIUIEKTa,  KYJIBTYPHOTO  YPOBHSL
Peanuzanus  JTMYHOCTHO-OPHMEHTHPOBAHHOIO  IOJXOAA IPH  OCBOCHUH
CTYJCHTaMH IIPOTPaMMBI OCYLIECTBISAETCS BO BCEX BHIAX M (opMmax y4eOHOM
JesTenbHOCTH. [Ipu uTeHHMH Jekuui mpuMeHsieTcs MpobieMHoe o0ydeHHe,
KOHTEKCTHOEe O0O0ydeHHe, OOy4eHHE Ha OCHOBE OIBITa, OIepeKaromas
camocTosiTenbHas pabota. IIpaktudyeckue u  J1abopaTOpHbIE 3aHATHA
HPOBOJATCS B ()OpPME POJICBBIX U ACIOBBIX UTP. AKTHBHO HCIIONB3YETCS METO
keiicoB. Bo Bcex Bumax u (opMmax caMOCTOSITENBHON pabOTBl CTYHZEHTHI
ucnoyib3ytoT | T-rexHomoruu.  BblmyckHble — paOTBl  JIEMOHCTPUPYIOT
Pe3yIbTaThl MEXKIUCHUILTHHAPHOTO 00YYCHHUS.

HenpeMeHHBIM YCIIOBHEM JTMYHOCTHO-OPHEHTUPOBAHHOTO OOYYCHUS
aBisieTcs UG QPEepEeHINPOBAHHBI TOIXOA, TO €CTh TaKas OpraHW3aIisd
y4eOHOTO Tporecca, IpU KOTOPOH CTYACHTHI Pa3HOTO YPOBHS OOYUCHHOCTH
00BenMHAIOTCS B y4eOHBIE TPYNNBI IO HEKOTOPHIM HWHAWBUAYAJIHHBIM
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NpU3HaKaM; WHAWBUAyaIbHBIE OCOOCHHOCTH CTYICHTOB YYHTBHIBAIOTCS B
IIpOLIECCE 3aHATUN B CBOEH IpyIIIe.

OCOOEHHOCTBIO MPOrPAaMMBbI  SIBIISIETCSI  MPUMEHEHHE TOCIIEHUX
JIOCTHKEHUM MEKTYHAPOTHOTO 00pa30BaHuUs:

- Merogonoruu npoexra TroHUHT
- JlyOnmHCKHX AECKpUIITOPOB
. EBponeiickoii cuctemMbl NEPEBOJA U HAKOIIJIEHUSI KPEAUTOB

CorisacHo onucanuio JIyGJIMHCKHX JIeCKPHNITOPOB, KBATH(UKAINN
BTOPOI0 HUKJIA MPEINOJaralT, 9To UX 00IaaTe’r crocoOHBI

- JIEMOHCTPUPOBATh 3HAHUS U IOHUMAaHNE, OCHOBAaHHbIC HA 3HAHMSX,
IIOJIy9YEHHBIX Ha YPOBHE OaKkasiaBpa, KOTOPBIE SIBISIFOTCSI OCHOBO Min
BO3MO’KHOCTBIO ISl OPUTMHAIBHOTO Pa3sBUTHA WM IPUMEHEHUS
nzel, 4acTo B KOHTEKCTE HAYYHBIX HCCIIeIOBAHUM,

- TIPUMEHATH 3HAHUS, TOHUMAaHHUE U CIIOCOOHOCTH PEMIaTh MPoOIeMBbI B
HOBBIX MJIM HE3HAKOMBIX CUTYaIMsIX U KOHTEKCTax B paMKax OoJiee
IIMPOKKX (MM MEXTUCIHIUTMHAPHBIX) 001aCTeH, CBA3aHHBIX C
001aCTBIO U3YUCHHS;

- MHTErpHpoOBaTh 3HAHUS, CIPABISATHCS CO CIOKHOCTSMH U BHIHOCUTH
CYXJICHUS] Ha OCHOBE HEIIOJIHOM MJIM OIPaHU4YEeHHOH MHpopManum ¢
YYETOM 3THYECKOH M COIMAIbHOM OTBETCTBEHHOCTH 3 MIPUMEHEHHS
ATUX CYXJIEHUW U 3HAHUU;

- HYEeTKO W SICHO COOOIIaTh CBOM BBIBOJIbI M 3HAHUS U X 000CHOBaHHE
CHenuanicTaM U HEeCTICHATHCTaM;

- TIPOJOJDKATh 00yUeHHE CaMOCTOSTENbHO

YuurpiBas BCe BbIIIICH3T0KECHHOEC MOKHO onpeaejanuTb oﬁume
MporpaMMHbIE€ KOMIIETCHIIUA

- CryzneHTHI IpHOOPETYT CTpATErnvecKue, ypaBieHUYECKUe 1
TEXHUYECKUE HABBIKH, KOTOPBIE UM HEOOXOAUMEI T pabOTHI B
cdepe sHEprocOepexeHus U pallMOHAIBHOIO UCTIONb30BAHUS
HPUPOJHBIX PECYPCOB;

- Bynyr cnocoOHbI MPUMEHSTH CBOU 3HAHHsI B 00JaCTH
WHHOBAIIMOHHBIX TEXHOJIOTHIA TSl pAlMOHAIEHOTO HCIOJIb30BaHUS
SHEPropecypcoB M OXPaHbl OKPY)KAIOLIEH cpeabl
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CMoOryT NpUMEHHUTH CBOW TEXHHUYECKHUM U yIPaBICHYSCKHHA
MOTEHLIMAJ JUTS TUIAaHUPOBAHUS, Pa3pabOTKH U BHEIPEHHS
HMHHOBALIMOHHBIX SHEPTO- U pecypcocOeperaromux TeXHOJIOTH;
OmnpenensaTs Bce COLU0-3KOHOMUYECKHE (PaKTOPBI, KOTOPBIE MOTYT
MTOBIIMATH Ha 3P PEKTUBHOCTH PEIIeHUH B SHEProcOepeKeHnN 1
MIOHUMATh CTPOCHHE U YIIPABIICHHE NHCTUTYLIUOHATBHBIMU CETSIMH,
CTOSIIIMMH B OCHOBE OXPaHbI OKPYKAIOIIEH Cpebl.
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CTpykTypa nporpaMmmbl
O0s13aTeILHBIE TN CIUIIIHHEI

36J‘IGHBIG TEXHOJIOTUH U YCTOP'I‘IPIBOG paBBI/ITI/Ie

OCHOBBI 3KOJIOTUYECKOT'O 3aKOHOJAATCIIbCTBA U ayAUT

DKOHOMHKA M TPOTHO3UPOBAHIE TPHUPOIOTIONH30BAHI
3HepFeTI/I‘{eCKI/Iﬁ MCHCIPKMCHT U l'[pI/IHSITI/Ie OIITUMAJIBHBIX peHIeHI/Iﬁ
MOI[GHI/IpOBaHI/Ie TCXHOJIOTHYCCKUX U HpI/IpO,I[HBIX CUCTEM

MGTOIII)I OIITUMU3AIIUN U opraHH3aan 3H€pF0- u
pecypcocOeperaroniux mpoeccon

7.  CoBpeMeHHBIE METO/Ibl AaHATHN3A OOBEKTOB OKPYXKAIOILIEeH CpeIbl

8.  MHocTpaHHBIN SI3BIK

9. Case studies

ok wmnpE

DJIEKTHBHBIE KYPChI

1. CoBpeMeHHbIE TEXHOJOTHU MeMOpaH

2. TlpuMeHeHue MeMOpPaHHBIX MTPOLIECCOB JUIS SHEPTO- U
pecypcochepexeHus

3. Bropuunsie pecypcrl. [Ipo6ieMbr HCTIONb30BaHS

Marucrepckas quccepTanusi.

61



Pe3yJ11>TaTI>I OCBOCHMUS IIPOTrpaMMbI

A. 3HaHusA U TOHUMAaHUSA

[Monyuenne pyHaaMEHTAIBHBIX
3HaHUH U TOHNMaHHE BCEX
ACIIEKTOB MHHOBAI[MOHHBIX
TEXHOJIOTHH SHEProcOepekeHNs 1
KOHTPOJISI OKPYKArOIIEeH CpeIbl.
[ToHnMaHNE IPUHIUIIOB ONTH-
MH3AIUN ¥ OPraHU3alM1 3HEPro-
1 pecypcocOeperaronmx
TIPOLIECCOB.

[Torumanue TOTO, YTO 3HEPTO-
cOepexeHue sIBISETCS OCHOBOM
CO3JIaHHMS «3ETICHBIX TEXHOJIOTHI.
3HaHUe OPTaHOB YIPaBIICHUS U
3aKOHOJIATEJILCTBA B 00JIACTH
OXpaHBI OKPY’KAIOIIEH CPeIBI.
[Ipuobperenne riryOOKUX 3HAHUH
9HEProcOeperaronix TeXHOJIOTHH.
I'myGoxue 3HaHUS
WHHOBAITMUOHHBIX MeM6paHHBIX
TEXHOJIOTUH.

3HaHne HEOOXOAUMBIX TEOPHH,
MaTeMaTHYECKUX U
AHAJIUTUYCCKUX KOHIICIITOB U
MoJIesIed JUIsl peleHus! mpooIieM
JHEpProcOepeKeHUsI.

Kputnueckas onenka
COBPEMEHHBIX METO/IOB
IMOJYYCHH U UCIIOJIb30BAHU A
SHEPTHUH.

MeTtoapl
npenoaaBaHus/o0yyeHust

CTyZaeHTHI OJTyJaloT 3HaHUs,
nocenias JEKLIH, CeMUHAPHI 1
naboparopun. Kpome toro,
MIPOBOAUTCS OOJIBIIOE KOJIMYECTBO
00y4aroIIUX MEPOTIPUATHIL: TPYyII-
TIOBBIE TIPOEKTHI, aHAITN3 KOH-
KPETHOTO CITy4asi, IPOH3BO/I-
CTBEHHas IPaKTHKa, CTY/ICHUECKHE
[IPE3eHTALIH.

Tak ke NpUBIICKAIOTCS
AIIEKTPOHHBIE PECYPCHI IS
VIIy4IICHHS Ka4eCTBA 00yqIeHHs
CTYIEHTOB.

CTyIeHThI HCIIONB3YIOT O0MIbIIOe
KOJIMYECTBO Pa3HOOOPA3HBIX yueoO-
HBIX MaT€pUAJIOB: KHUT'H,
JKYpHAJIBL, IIATCHTHI, a TAKKE
SIIEKTPOHHBIE PECYPCHI U HHTEPHET
CCBIJIKH.

MeTtoabl OLIeHKH

3HaHMs U IOHUMaHUE CTYJIEHTOB
OLICHUBAIOTCS PA3HOOOPa3HBIMI
METO/IaMH, TAKUMH KaK SK3aMEH,
TeCT, JIAOOPaTOPHBIEC OTYETHI, aHAIH3
KOHKPETHOT'O CITy4asi U [TPpe3eHTaln
CTYJICHTOB.

IIpakTHyeckne HABBIKU

CrocoOHOCTH BHOCHTH
TEXHUYECKUHN U aIMUHUACTPATUBHBII
BKJIaJ B pa3pabOTKy 3HEPro- U
pecypcocOeperaroIux MPOeKTOB 1
obopynoBaHus (Ha PyCCKOM U
AHTJIIIICKOM SI3BIKaX).

MeTtoapl
npenoaaBaHus/o0yyeHust

CTyneHTsI MpUoOpETatoT MBICIH-
TEJIbHbIC HaBBIKH, YIaCTBYS B
CeMMHapax ¥ J1abopaTOpHBIX
3aHTHUSX, BBIIOJIHSSA TPYIIIOBEIE
MIPOEKTHI U TPOEKTHl B MUHH-
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Pemenne nHx)eHepHBIX MpobIeM
IyTeM IPUMEHCHHUS
TEOPETUYECKUX 3HAHUN U
MPaKTHYECKUX HABBIKOB B
MPOMBIIIJIEHHOU cpefie.

rpynmnax, aHajau3 KOHKpPETHOTO
Clty4asi, IPOU3BOJACTBEHHON
TIPaKTHKE, TOTOBS CTYJICHUECKUE
TIPE3CHTALIUH.

Tak >xe mpuBIEKaTCs

3. TIpoBenenune 1abOpaTOpHBIX U AIIEKTPOHHBIC PECYPCHI IS
MIPOU3BOJICTBECHHBIX JYYIIEro Pa3BUTHUS MBICIUTEIHHBIX
SKCIIEPUMEHTOB, COOP, aHATIH3 U HABBIKOB CTY/ICHTOB.
WHTEPIpPETaNns JaHHBIX.

4. BsiOOp ¥ IPUMCHCHHE MeToapl OlIEHKH
MOIXOISAIINX METOIOB H
TEXHOJIOTUH JUTS SHEPro- U MBeICIHUTENBHBIC HABBIKH
pecypcocOepexeHusl. CTY/JICHTOB OI[CHHBAIOTCS

5. Hcnonp3oBaHUE MOIXOIAIINX pa3Ho0Opa3HBIMU METOIAMH,
WH(POPMAIIMOHHBIX TEXHOJIOTUH TaKAMU KaK 3K3aMCH, TECT,

JUTSL MHYKCHEPHBIX U mab0paTOPHEIE OTYETHI, aHAITU3
YIpaBICHIECKUX IIeTIeH KOHKPETHOTO CIIydas v
(HanmpuMep, aHAJIM3 PUCKOB). npe3enTaui. OcoObIil aKIeHT B

6. MopenupoBaHIe ONTHMHU3ANNN OIICHKE TIOCTABIICH Ha CIIOCOOHOCTH
MPUPOTHBIX U MIPOMBIIITICHHBIX CTY/ICHTa KJIACCH(UIINPOBATH,
CHCTEM. OIICHUBATh, JUCKYTHPOBATH,

HWHTEPIPETUPOBATH U YIIPABIATH
TEXHUKOM.

C. OOmue HaBBIKH MeTtoabl
NpenojaBaHus/00ydeHust

1. Pa3BuTHE KPUTHUYECKOTO
MBIIIJICHUS U TIPOBEICHIE CryzneHTsl IpuoOpeTatoT 001IHe
WCCTIeIOBAaHNUH (HapuMep, HaBBIKH, TIOCEIIas CEMUHAPH 1
CPaBHEHHUE CBOMX COOCTBEHHBIX J1a00PaTOPHBIC 3aHSATHUS, BBITIOTHSS
CYXJIEHHH C OTJIMYHBIMH OT HUX Ha | TPYIIIOBBIC POCKTHI, aHAIIH3
POIHOM ¥ aHIIIUHCKOM SI3BIKAX). KOHKPETHOTO CITyJasi,

2. BrI0op u KCHONB30BaHKE MIPOU3BOICTBEHHYIO MPAKTHKY,
Pa3IMYHBIX YYCOHBIX HCTOUHUKOB | MPE3CHTAINH, HATIHCAHKEC
B 00yYarOmMUX MEPOTPUATHIX JICCEPTAIMH U TIOCCICHHUE
CTYICHTOB. CTEHATBHBIX MOIYIICH.

3. VYcnemHoe HHIUBUAYAIbHOE WK | Tak e MPUBIICKAIOTCS

rpymnIoBoe oOIeHne u
MIEPETOBOPHI C YIACTHIUKAMH
Ipolecca ¢ UCIOJIb30BaHUEM
BepOaIbHbBIX, MIMCbMEHHBIX I
ANIEKTPOHHBIX CPEJICTB OOIIEHUS

AIIEKTPOHHBIE PECYPCHI IS
JYYIIEr0 Pa3BUTHUS MBICITUTEIHHBIX
HaBBIKOB CTYJICHTOB.
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(Ha pogHOM U

AHTIIUIICKOM SI3BIKaX).
[TpunsTHE NMpodeccroHaTbHBIX
penIeHuid, OCHOBaHHBIX Ha
HAyYHOM 3HAaHUU H
COOTBETCTBYIOIINX KPUTEPHSIX.
D¢ dexTrBHAS TPYNIIOBAS HIH
CaMOCTOSITeTIbHASL paboTa IS
BEITIOTHEHUS 3aJJaHHS.
BripaboTka HaBBIKOB

3¢ ($EeKTUBHOTO YIPABICHUS
BpPEMEHEM.

Or1eHKa COIUATTBHOTO
BO3JIEHCTBUS HAYyYHOU U
MIPAaKTUYECKOH paboTHI B
n3y4aeMoii oosacTu.
OTpakeHue U OIIEHKa CBOETO
00y4eHus u mpoheCcCHOHATbHAS
OLIEHKA COKYPCHHUKOB.

MeTtoabl OLIeHKH

BbInycKHBIE HABBIKH CTYJICHTOB
OILICHUBAIOTCS TAKUMH METOIaMU
KaK, HalkCcaHue JUCCEPTAIlUH,
n1abopaTopHbIe OTYETHI, ICCe,
IPYIIOBbIE POEKTHI U aHAIN3
JAHHBIX.
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Onucanue moxyJieu

Mopnyas 1
Ha3Banue 3eJieHbIe TEXHOJIOTHHU W YCTOHYNBOE
pa3BuTHE
Kpenursbi 4 3E, 144 akameMuyecKux daca
PykoBoanTens MoxyJist [Mpodeccop kadenpsr «Xumus» Kyxtun b.A.
Ilepuoanl 00yueHus 1-i1 cemectp oOyueHHS

Henu moxyns

OcCHOBHOM [enpl0 Kypca sBisgeTcss (OPMHPOBAHHWE Yy  CTYAEHTOB
MpEACTaBJICHU O COBPEMEHHOM  MEXJIYyHapOJIHOM  CTpaTeru4yecKoi
KOHIIENMIMK  COAJIAaHCUPOBAHHOTO  Pa3BUTHUA C  YYETOM  COIHAIBHBIX
HHTEPECOB, PELICHUS 3KOHOMUYECKUX 3a7ad, INPUHSATHEM SKOJOTHYECKUX
OTPAaHMYCHUH ¥ pa3BUTHEM 3€JCHBIX TEXHOJOTHHA Kak OOBCKTHBHOM
HEOOXOMMOCTH BBDKHBAHUS YEIIOBEUECCTBA H COXPAHEHHUS YKOIOTHYECKOTO
OanaHca IJTaHeTHI.

Jlexuun 18 yacos

JlabopaTopHble 3aHATHSA 36 yacoB

CamocrosiTenbHast padora | 90 gacos

Pe3yabTaTsl 00y4enust

3HaHMs U IOHMMAHMS
3HaHUs B 00JIaCTH COBPEMEHHOTO COCTOSHUS W JHHAMHUKHI
atMochepsl, murochepsl, ruapocdeps U Onochepsl MIAHETH U
(hakTOPBI, BBI3BIBAIOIINE X H3MCHEHUS, B TOM YHCIIC
AHTPOIIOTEHHOU MPUPOIBI
3HaHUe U NOHUMAaHHUE COLIMATIbHBIX, IKOHOMUYECKUX U
9KOJIOTHYECKUX IPOTUBOPEUHI B Pa3BUTHUU YEIOBEYECTBA U
c10co0O0B UX MPEOJOICHUSL
3HaHne 0OBEKTUBHBIX MTPEINOCHIIOK, OCHOBHBIX MEXaHU3MOB 1
KJIFOUEBBIX TEXHOJIOTUI YCTOWYUBOTO Pa3BUTHS
3HaHUE YIpaBICHYCCKAX, SKOHOMUYECKUX U TIPABOBEIX CIIOCOOOB
COJICHCTBUS yCTOMYMBOMY Pa3BUTHIO
3HaHWEe OCHOBHBIX ME&KTYHAPOIHBIX PEIICHHI B 00JIACTH YCTOHYHBOTO
Pa3BHUTHS, B TOM YHCIIE MEXTyHAPOIHbIE KOHBEHITH, OTHOCSIIECS K
00JIacTsM PEIICHUSI CONMATBHBIX U SKOJIOTUYCCKIX TIPOOIIeM
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3HaHUe MEXYHAPOJHBIX CTAHJAPTOB KayecTBa

3HaHMe ¥ NOHUMaHHe reorpaguIeckux OCHOB GOPMHUPOBAHHUS
PETHOHANBHBIX POrPaMM YCTOWYHUBOTO Pa3BUTHS

3HaHWe NPUHIMIIOB CO3JaHUS 3eTEHBIX TEXHOJIOT it

IIpakTHyeckne HABBIKU
YMeHne npoBOIUTh KOMILUIEKCHBIE HCCIEOBAHUS OTPACIIEBBIX,
PErHOHANBHBIX, HAITMOHAIBHBIX TPO0IEM B 0671aCTH
MIPUPOIOTIONIB30BaAHUS
‘YMeHue OLleHUBaTh BO3ICHCTBUE YENIOBEKA HA OKPYKAIOLIYIO CPENY
Ymenue pa3pabaTeiBaTh U OCYIIECTBIIATE MOHUTOPUHT B 001aCTH
MIPUPOIOTIOIB30BaAHUL
YMeHue aHaIH3UPOBaTh COIMAIbHO-3KOHOMHYECKUE (PaKTOPBI
YCTOIUUBOTO pa3sBUTHS TEPPUTOPUH;
YMeHre COOTHOCHTD TpeAToiaraeMble ISHCTBHS B 001aCTH
MIPUPOJIOTIONIL30BAHMS C PEKOMEHIALUAMH MEXTyHapOJHBIX
KOHBEHIIWI U IPYTUX JOTOBOPOB, paTu(UIMPOBAHHEIX PD
YMmenue pa3pabarbiBaTh 3eJI€HbIC TEXHOJIOTUU B3aMeH
CYIIECTBYIOIUX C Y4€TOM OCHOBHBIX MOJIOKEHUHA KOHLIEIIIH
YCTOWYUBOTO Pa3BUTHSL

OO0ume HaBBIKH
YMeHHe MPUHAMATD PEIeHUs
Ymenue GopMyarpoBaTh HAyYHO-UCCIIEA0BATEIbCKIE 3a1a4U 1
penath ux
YMeHHe COCTaBIATh HAyYHO-TEXHHYECKHE OTYETHI 110 Pe3ysIbTaTaM
BBINOJIHEHHBIX MCCIIE0BaHN, TOTOBUTH MaTEpHall K
OIyOJIMKOBAaHHUIO
YMeHue paboTats B Ipyrie
YMeHue ynpaBisiTh BpeMEeHEM
YMeHue poBOANTH NCCIIEJOBAHNE U PAa3BUBATh KPUTHUECKOE
MBIIIJICHUE

MeTtoabl OLIeHUBAHUS
BCCC, MMpEe3CHTAIINN, SK3aMCH
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Monyas 2

HasBanue OCHOBBI 3K0JI0THYECKOI0
3aKOHO/JATeIbCTBA U aAyJUT

Kpenursi 2 3E, 72 akageMHYeCcKHX Jaca
PyxkoBoauTesbs moay.as IIpodeccop JIncuupn E.
Iepuoabl 00yueHust 1-i1 cemecTp 00yueHUs

Henn moayns

B nmamHOM MoOnayme CTyAeHT mpuoOpeTaeT 3HaHHA B oOmacth
9KOJIOTUYECKOTO 3aKOHOJATENhCTBA W HABBIKM TI0O TPOBEPKE U OICHKE
COCTOSIHUS eI TeIbHOCTH IOPUINYECKUX JIHI] " TpaxKjaaH-
npeAnpUHUMATEICH o o0ecIeYeHHIO paLMOHAIBHOTO
[IPUPOJOIOJIB30BAHUS U OXpaHbl OKpYXKawoled Cpeabl OT BPEIHbIX
BO3JICHCTBUM, BKIIOYAas COCTOSHHE OYHCTHOIO M TEXHOJOTUYECKOro
000pyIOBaHUs, WX COOTBETCTBUE TPEOOBAHUSAM 3aKOHOJATEIHCTBA
Poccuniickoit denepanuu, BEISBICHHE HKOJIOTHYCCKH 3HAYMMBIX IpoOIIeM,
MOJATOTOBKH PEKOMEHAAIUMN 110 UX YCTPaHEHHUIO.

Jleknuu 18 gacos

JlabopaTopHble 3aHATHUS 18 gacos

CamocTosiTe1bHast padorta | 36 4acos

PesyabTaTnl 00yuenust

3HaHUSA ¥ NOHUMAHMSA

- 3HaHMe COJep>KaHUS OCHOBHBIX NPUPOJIOOXPAHHBIX 3aKOHOB,
OCHOBHBIX CHCTEM CTaHAAPTOB, OMPEACIISIOMNX PHPOJOOXPAHHYIO
JIESITETbHOCTD

- 3HaHUE UCTOPUH PA3BUTHA ACHCTBYIOIIEH HOPMATUBHO-IIPAaBOBOM
9KOJIOTHYECKO 6a3bl

- 3HaHuMe npoluenyp IUIAHUPOBAHUS U OPraHU3aLMH CUCTEMBI
YIPaBICHUS IPUPOIOOXPAHHON NESITENBHOCTHIO

- 3HaHHE CHCTEM 3KOJIOTHYECKOTO MEHEKMEHTA, UX ONTUMAJIbHON
CTPYKTYpPBI M (HYHKIIMH, COBPEMEHHBIX MEXaHU3MOB MEHEIDKMEHTa, a
TaK)Ke€ OCHOBHBIX CTaH/IapTOB, OTPEACISIONIUX IPOLETYPY
skonorugeckoro ayaura (TOCT P ICO 14010 u 1SO 19011, EMAS,
BS 7750)

HaBbBIKH ¥ KOMIIETEHIIUH
- OIICHKA COCTOSIHUS ESTSIBFHOCTH MPEIIPUSATHS WIN TPakJaHWHA-

67



MpeaIpUHIMATENS [0 OXpaHe OKPYXKaIOLIeH cpebl U
palMoHaIbHOMY UCIIOIB30BAHUIO IIPUPOJHBIX PECYPCOB H €€
COOTBETCTBUS TPEOOBaHUSIM 3aKOHOAATENbCTBA PD;

BBISIBIICHUE CTETICHH JIeTpaJallii OKpY)KaloIIel cpepl 00beKTa,
JIESITEIBHOCTh KOTOPOTO CBsI3aHa C BPEAHBIM BO3JICHCTBUEM Ha
OKPYKaIOIIYIO Cpeny;

OIIPEJECJICHNE YIACTKOB 3arpsA3HEHHOM OKpPY’KaroL el Cpeibl, BUIOB U
MacmTaboB 3arps3HEHNS;

BBISIBJICHUE NTOTPEOHOCTEN B IOTIOTHUTETBHON 3KOJIIOTHYECKA
3HAYUMOH HHpOpMaIMU 00 OOBEKTeE.

OO01mMe HABBIKH

YMeHue npuHUMaTh 00lyMaHHbIE PEILICHUs] Ha OCHOBE MTPOBEJCHHOTO
aHanm3a

YMeHnue aenath 0030p nMpodeccnoHaTbHOM NEATENBHOCTH B OTUETAX,
IIPOTOKOJIAaX KOH(EpeHIHit U T. 1.

Ymenne 3pPekTuBHO paboTaTh B IPYIINE

MeTtoabl OleHUBAHUA
3auer, mpe3eHTalN!, aHAIN3 JaHHBIX
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Moayab 3

Ha3sBanue DKOHOMHKA U MPOrHO3MPOBaHHUeE
TMPHUPOIOTIOTH30BAHMSA

Kpenursi 4 3E, 144 akameMu4ecKHX Jaca

PykoBoanTeab Mooy IIpodeccop kadenper «Ixomorus» Huna
CenuBaHoBa

Ilepuoas! 00yueHus 2-if cemecTp 00y4eHUS

Henun moayas

Lenbto xypca ABISETCA PAaCCMOTPEHHUE HKOJIOr0-3KOHOMUYECKUX IpolieM,
BO3HUKAIOIUX HA PA3INYHBIX 3Tallax WHBECTHLMOHHOTO IPOCKTUPOBAHUS,
CTPOUTENbCTBA, (YHKIMOHUPOBAHUS W JIMKBUAALMU HPOMBIIUICHHBIX
00BEKTOB, a TakkKe HKOHOMHUYECKHX, [PAaBOBBIX, HOPMATHBHO-
METOANYECKUX, OPTraHW3alMOHHBIX, HH(POPMAIMOHHBIX M 3KOHOMHKO-
MaTeMaTUUeCKHX aCIeKTOB U METOJOB UX pelieHus. [IpeaqmeTom u3ydeHus
ABJIAIOTCA COBPEMEHHBIE METOABI IPOTHO3MPOBAHWS, IUIAHWPOBAHUSA U
aHaJgu3a JKOJOrO-dKOHOMUUYECKHX pe3yldbTaTOB IMPHUPOAOINONb30BAHHUS,
() yHKIIMOHMPOBAHUS PA3IUYHBIX IPOU3BOJICTBEHHBIX O0BEKTOB, BHEAPEHUS

MaJOOTXOAHOH  TEXHOJOTMH,  OCYIIECTBICHHS  INPHPOJTOOXPAHHBIX
MEPOINPUSITUH.

Jleknuu 18 gacos

JlaGopaTopHble 3aHATHS 18 vacos

CamocrosiTebHast padora | 108 gacos

Pe3yabTaThl 00yueHus

3HaHUA ¥ NOHUMAHUSA
- 3HaHHEe METOJ0B SKOHOMHKH MPHPOIOTIONB30BaHMS, €€ 3a1a4
- 3HaHNe DKOHOMHUYECKNX H TEXHOJIOTHYECKHUX PHUCKOB IIpU BHCAPCHUU
WHHOBAIIMOHHBIX TEXHOJIOTHI
. IToHnMaHue posiu IPUPOIHBIX YCIOBUI U PECYPCOB B
9KOHOMHUYECKOM Pa3BUTHU;
- TloamManme MEXOTpPACIEBOTO XapakTepa MPoOIIeM B XO3SIHCTBEHHOTO
MeXaHU3Ma 3KOHOMUKH IPUPOAOIOIb30BAHNUS;
- 3HaHMe OCHOBHBIX MOJIOKEHUH pallMOHAIBHOTO IPHPOAONIONb30BaHU
1 SKOHOMHYECKHX OCHOB IPHUPOIOTIOIH30BAHMUS
HaBBIKM 1 KOMIIETEHIIUH
. YMeHne OneHUBaTh SKOJIOTHIECKYI0 00CTaHOBKY OKpYKaromen
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cpezbl; IPOTHO3UPOBATH U OL[EHNBATh HETaTUBHBIC TIOCIEICTBHS,
CBSI3aHHBIC C aHTPOIIOT€HHOMN JIEATEIBHOCTEIO YETIOBEKa;
KJIaccu(pUIMPOBaTh, PA3IEIsATh U ONPEACIATH IPUPOAHBIC PECYPCHI.
YMeHHUe OLIEHUBATh CTENIEHb PALIOHAIBHOCTH HUCTIOIH30BAHHS
MIPUPOJIHBIX PECYPCOB U 3arpsi3HEHUE OKPYXKAIOIIEH cpe/ibl B
pesyabTare ero npo(ecCHOHANBHON ASSATENBHOCTH M ACSTEIEHOCTH
TIPEATPUSATHS.

YMeHue MpoBOANTH TEXHUKO-3KOHOMUYECKHH, (PyHKIIMOHAIBHO-
CTOMMOCTHOM M DKOJIOT0-9KOHOMHUYECKUH aHali3 3P (PEeKTHBHOCTH
MPOEKTA

YMeHHe ITPOBOUTE SKOJIOTHYECKYIO OLIEHKY TEXHOJIOTHYECKOTO
IIpoIiecca M pacyeT 3aTpaT Ha MPUPOI00XPAaHHbIE MEPOIIPUSATHS,
HalpaBJlieHHbIE Ha CHI)KEHHUE WJIM UCKIIFOUSHUE BPETHOTO
BO3JICHUCTBUS NPEINPHATHS HA OKPYKAIOLIYIO CpEey

OO0mme HAaBBIKH

YMeHHe OTYUTBIBATHCS O CBOEH NMPO(eCcCHOHAILHON IESTEIBHOCTH B
Pa3IMYHBIX AUCKYCCHAX, KOH(DEPEHIX U T. 1.

YMeHue NpuHUMAaTh peleHHs

YMmenue paboTarts B rpyIie

YMeHue ynpaBisiTh BpeMEeHEM

YMeHHe TPOBOIUTE UCCIICAOBAHHE U Pa3BUBATh KPHTHYECKOE
MBILIJICHUE

MeToabl OlleHUBaAHUS
3auer ¢ OHCHKOﬁ, aHaJIn3 JaHHBbIX, TCCT
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Moayasb 4

Ha3Banue JHepreTuyecKuii MEHeI)KMeHT U MPUHATHE
ONTHMAJILHBIX pelIeHuH

Kpenursi 5 3E, 180 akageMHYECKHX YaCOB

PyxkoBoauTesbs moay.as IIpodeccop kadenpsr «XuMHIECKHE
TexHoJioruu» Xpuctohopos A.U.

Ilepuonas! 00y4yeHust 2-i1 cemecTp 0Oy4eHuUs

Henun moayas

PaccmarpuBaercss — JHEpreTMYECKHH  MEHE/DKMEHT  KaKk  COBOKYITHOCTb
YIPaBJIEHYECKUX METOIOB HOBBIIICHHUS SHEProd(hHEKTHBHOCTH TEXHOJIOTHUSCKHUX
MPOIIECCOB, B OTIMYME OT WHKCHEPHBIX, TEXHWYECKHMX, TEXHOJIOTMYECKUX W
npounx. Beigensis ynpaBieHueckre (OpraHU3alMOHHBIE, AIMUHUCTPATHBHBIC)
CrOCOObI BIMSHUS HAa SHEPreTHYECKYIO 3((PEKTUBHOCTD, CIEAyeT MOHUMATh, YTO
JIMIIb COBOKYITHOCTh Pa3jIM4HBIX MEp — KaK YIPaBJICHUECKHUX, TaK M CIEYIOLINX
32 HAMH TEXHHYECKHX, — WHIMBHIYAIbHO MOAOOpaHHAs i KaXI0ro
KOHKPETHOTO CITydasi, JACT ONITAMAJIBHBIN pe3ynnbTaT. JlaHHBINH MOTYIIh HAMIPABIICH
Ha W3y4eHHE OCHOBHBIX OTalmoB  (POPMHUPOBaHUS — SHEPrOMEHEPKMEHTa
NOpeMIPUSITHS, 4  TaKKe  YIPaBICHYECKMX  METOJOB  TOBBIIMICHUS
3HEPro3hHHeKTHBHOCTH M ONTUMHU3AIMH SHEPTOMOTPEOICHUSL.

Jleknuu 36 yacoB

JlaGopaTopHble 3aHATHS 36 gacos

CamocrosiTebHast padora | 108 gacos

Pe3yabTaThl 00yueHus

3HaHMSA U NOHUMAHUS
- 3HaHKNE aIMHHUCTPATUBHBIX M OPTraHU3AIMOHHBIX CIIOCOOOB BIMSHUS
Ha 53HEepProd3¢pPeKTUBHOCTH TEXHOJIOTHYECKUX TIPOLIECCOB
- INornmanue HEOOXOANMOCTH COBOKYITHOTO BIIMSTHUS YIIPABICHIECKUX
W MH)XEHEPHBIX Mep Ha SHEProdPeKTHBHOCTH TEXHOJIOTMIECKUX
IIPOLIECCOB
. 3HaHNe OCHOBHbBIX 3TalloB (JOPMUPOBAHHS SHEPIOMEHEKMEHTA

HaBbIKM 1 KOMIIETEHIIUH
- YMeHHe IPUMEHSATH YIIPABJICHYECKHE U HHKEHEPHBIE METObI IS
TIOBBIICHUS SHEPTro3(pPEKTUBHOCTH TEXHOJIOTHIECKHX ITPOIIECCOB
- YmeHue onieHuBaTh 3Q(QEKTHBHOCTE Mep BO3ICIHCTBHS Ha
9HEprod¢pPeKTUBHOCTD TEXHOJIOTMYECKUX IIPOLIECCOB
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- YMeHHe NPHHUMATh ONTHMAJIbHBIE PEIICHUS B BOIPOCAX
SHEPronoTpedIeHns

OO0mme HAaBBIKH

- Ymenue AHAJIU3UPOBATL PE3YJIbTAThI UCCICAOBAHUA U IPUHUMATDH
HOBBIC PCIICHUA

- YMeHue paboTaTh B IpyIie

- YMmenue MMPOBOAUTH UCCICAOBAHUE U pa3BUBATb KPUTUYCCKOC
MBIIIJICHUEC

MeToapl onleHMBaHUA
JlabopaTopHbIC OTYETHI, 3CCE, TECTHI, SK3aMEH

72




Moayab 5

HasBanue MogaeaupoBaHie TEXHOJIOTMYECKUX U
NMPUPOJAHBIX CUCTEM

Kpenursi 5 3E, 180 akageMHYECKHX YaCOB

PykoBoauTenb Moayist JouenT xadeapsr «XUMUIECKUE TEXHOIOTHI
3emckoBa B.T.

Ilepuonas! 00y4yeHust 1-#t cemecTp oOyueHMs

Henun moayJis

JlaHHBIH MOAyJh HamNpaBieH Ha NPUOOpETEeHHE HABBIKOB COCTaBIICHUS
MaTeMaTU4YECKUX MoOAeNlell KOHKPETHBIX TEXHOJIOTMYECKUX M HMPUPOJHBIX
CUCTEM; MPUMCHEHHUS OCHOBHBIX MIPHEMOB 00paboTkn
9KCIIEPUMEHTAIBHBIX JaHHBIX, WCIIOJIb30BAHUS BO3MOXHOCTEH
BBIUMCJIIUTEIbHON TEXHUKH U HOBBIX KOMIBIOTCPHBIX TEXHOJIOTUH npu
pEelLIeHUH TeXHOJOTHUYECKUX 3ajad.

Jleknuu 18 gacos

JlabopaTopHble 3aHATUS 36 gacos

CamocTosiTebHast pabora | 126 yacos

Pe3yabTaThl 00yueHust

3HaHUA ¥ IOHUMAHUS

- 3HaHI/IC U IIOHUMAHHEC l'[pI/IHI_II/IHOB MO}IeJ’II/IpOBaHI/IS{ TEXHOJIOTHYCCKUX
U MPUPOAHBIX CUCTEM

. 3HaHNe METOJIOB OIIEHKH TTapaMeTPOB MaTeMAaTHUECKIX MOJETIeH 1
YCTaHOBJICHUS MX aJICKBATHOCTH PEATBHOMY OOBEKTY

. 3HaHHE METO/I0B TEOPUH UCKYCCTBEHHOIO MHTEJUIEKTA

. 3HaHue MPUHIUTIOB MATEMaTHYECKOTO MOICIIMPOBAHUS PEAKTOPHBIX
MPOLIECCOB

. 3HaHMe NPUHIUIIOB CO3JaHMs CTOXaCTUYECKUX MAaTEMaTHUYECKUX
OINUCAHUM MPOLECCOB XUMUYECKON TEXHOJOTUU

- 3HaHUe MPUHITUIIOB CO3/IaHUs IETEPMUHUPOBAHHBIX MaTEMATHUYECKUX
OINMUCAHU MPOLIECCOB XUMUUYECKOHN TEXHOJIOTUU

HaBbIKH M KOMIIETEHIIUU
- YMeHne mpUMEHSITh METOIBI ¥ IPUHIUIIEI MOICTTHPOBAHUS JIIS
CO3JIaHUS FHEPTOCOEPETAIOIINX B SKOJIOTHIECKA 0e30TIaCHBIX
TEXHOJOTHYECKHUX CUCTEM
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- YMeHHe NPUMEHSATh MTaKeThl IPUKIAAHBIX IPOTPaMM VIS PEIICHUS
3aj1a4 SHEProcOepeKeHMUs

OO0mme HABBIKU

- Bramenue MeTonamMu CpaBHHUTEIIEHOTO aHAIH3a

- YmMmenue GopMynHpOBaTh HAYYHO-UCCIICAOBATEIBCKHIE 3aJa9H H
pemars ux

- YMeHHE COCTaBJIATh HAYYHO-TEXHUYCCKUE OTYETHI IO PE3yJIbTaTaM
BBIMOJHEHHBIX UCCIICIOBAHMIM

- Ymenne paboTaTh B rpyIne

- YMeHue ynpasiTb BpeMEHEM

MeToabl OLIeHUBAHUS
JlabopaTopHbIC OTYETHI, 3CCE, TECTHI, 3K3aMCH
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Monyan 6

HasBanue MeToabl ONTHMH3ALMH U OPraHU3alUH
JHEPro- 1 pecypcocdeperarumx Npoueccon

Kpenursi 5 3E, 180 akageMHYECKHX YaCOB

PykoBoauTenb Moayist JouenT xadeapsr «XUMUIECKUE TEXHOIOTHI
3emckoBa B.T.

Ilepuonas! 00y4yeHust 2-i1 cemecTp 0Oy4eHuUs

Henun moayas

Monyne HampaBiieH Ha TNpuoOpeTeHHe CTyACHTaMW 3HaHWW oOmnactu
COBPEMEHHBIX METO/I0B ONITUMHU3AIMHY TIPH CO3/JaHUM HOBBIX TEXHOJIOTHIECKUX
MPOLIECCOB M PEKOHCTPYKLUUHU JICHCTBYIOIIUX IPEANPUATHH; MPHOOpeTeHHe
HaBBIKOB UCIOJIb30BaHMS BO3MOXKHOCTEN BBIUUCIUTEIBHON TEXHUKU U HOBBIX
KOMITBIOTEPHBIX TEXHOJOTUH MPH PEIICHUH TEXHOJIOTHIECKUX 3a/1a4.

Jexkuun 18 yacos

JlaGopaTopHble 3aHATHS 36 gacos

CamocrosiTenbHast padora | 126 yacos

PesyabraTnl 00yuenust

3HaHua ¥ NIOHMMAHUA

- 3HaHUe NPUHIUIIOB MOCTAHOBKH 337a4 ONTUMU3ALUU

. 3HaHue MapaMeTpOB COCTOSHISL, YIPABIAIOMINX U BO3MYIIAOIIIX
rapameTpoB

- 3HaHUe KPUTEPUEB ONITUMAIBHOCTH

. 3HaHME aHATUTHYECKUX METOJ0B ONTHUMU3AINH: IOUCK SIKCTPEMYMa,
METO/1 HeoNpeIeJIeHHbIX MHOXUTeNeH Jlarpanxka, BapualiuoHHOE
HCYHCIICHHIE

- 3HaHKE JIOKAJIIFHOTO U II100aIbHOTO MUHUMYMa

- 3HaHUE 0JJHO- 1 MHOTOKPUTEPHUATBHBIX METOJ0B ONTHMU3AIIH
SHEprocOeperaroInuX MPoIecCoB

HaBbIky U KOMIETEeHIHH
- YMeHre NpUMEHSITh METOIbI ¥ IIPUHIAITHI ONTUMU3AIH TS CO3IAHUS
BHEProcOEPEraroNIfX U SKOJIOTHIECKH 0€30TaCHBIX TEXHOJIOTHUECKIX
CHCTEM
. YMeTh NPUMEHATH METO/Ibl IMHEHHOTO U HEJIMHEWHOTO
MIPOrPaMMHPOBAHUS TS PEIICHHS 33724 ONTHMHU3AIUH

75



VYmenne npumensts cucremy MatLab st pemenust 3amau
ONTHMHU3AIUN

YMeHue MpUMEHSTh NaKeThl PUKIIAJHBIX TPOTPaMM JJIsl PELICHHSI
3aj1a4 SHEProcOepeKeHUs

O0mMe HABBIKH

Brnanenue MeToamMu CpaBHUTENILHOTO aHAIM3a
YMmenue oneHuBaTh YPPEKTHBHOCTD PEIICHUS

Ymenue hopMyIupoBaTh HAYIHO-UCCICIOBATEIBCKHIE 339 H
pemaTs ux

YMeHue cocTaBlIsITh HaYYHO-TEXHUYCCKHUE OTUYETHI 110 pE3yJibTaTaM
BBITIOJIHCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ

Ymenne paboTaTh B rpyIine

MeTtoabl OLeHUBAHUS
JlabopaTopHbIe OTYETHI, TPE3CHTAIIMU, KypcoBas paboTa, SK3aMeH
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Monyas 7

HaszBanue CoBpeMeHHbIE METO/IbI AHATN32 00HEKTOB
OKPY:KaIOIIeil cpeabl

Kpenursi 6 3E, 216 akageMHYECKHX YaCOB

PykoBoanTeab Mooy JouenT xadeapsr «XUMUIECKUE TEXHOIOTHI
Jlemmunua B.A.

Ilepuonas! 00y4yeHust 2-i1 cemecTp 0Oy4eHuUs

Henun moayas

JlaHHBIil MOIYNTh MMEET 1ENbI0 COPMUPOBATH COBPEMEHHOE TPEACTaBICHHUE O
NPUHLUIIAX COBPEMEHHBIX XHMHYECKMX W (HM3MYECKHX METOJOB aHaIM3a
OOBCKTOB  OKPYXKAIOIICH  CpeIbl; CIHOCOOCTBOBaTh  KBATM(DHITMPOBAHHON
MOJITOTOBKE CTYAEHTOB, Co3/laBas 0a3y 3HaHWA, HEOOXOIUMBIX JJIsI YCBOSHUS
CIICIMAIBHBIX IUCIHUILUINH 10 BRIOPaHHOMY HAIPaBIICHUIO; COPMHUPOBATH BUIBI
NpO(ECCHOHATBHON ~ JIEATENILHOCTH, CBSI3aHHOM €  HCINOJBb30BaHHEM
€CTECTBEHHOHAYJYHOTO AKCIEPUMEHTa HA OCHOBE XUMHYECKHX M (PU3UIECKUX
METOJIOB UCCIIEA0OBAHHUSI.

Jleknuu 36 yacos

JlabopaTopHble 3aHATHUS 90 gacoB

CamocTosiTeTbHast padora | 90 yacos

PesyabTaTnl 00yuenust

3HaHUs ¥ NOHUMAaHUS

- 3HaHME ¥ IOHMMaHHE XMMUYECKHX U (PU3MUECKUX SBICHUH,
JIeXKAIINX B OCHOBE METOIOB MCCIICIOBAHUS

- 3HaHMe M TOHUMAaHHE OCHOBHBIX METOJIOB (DPM3MYECKHX
HCCIIEIOBAaHUN M METOJIOJIOTHIO Hepa3pyIIaoniero KOHTPOJIs
OKPY’KaIOIEro Mupa

- 3HaHME KOHKPETHBIX IPUMEPOB NPUMEHEHHUS COBPEMEHHBIX
(HU3MYECKUX METOMOB HUCCIICIOBAHMUS B PA3IMYHBIX 00JIaCTIAX
€CTECTBO3HAHUS

- 3HaHHe COBPEMEHHBIX (pM3MUECKUX U (PU3UKO-XUMHUECKIX METOI0B
UCCIIEJOBaHMS: XpoMaTorpagus, CIEeKTPOCKOITHUS, SIIePHO-MarHUTHBIH
pe3oHaHC

HaBbIKH ¥ KOMIIETEHIIUH
- Brnagenue MeToonoruei BBIOOpa METOZOB aHaJN3a, HABBIKA X
HpI/IMeHeHI/IH
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Bnagenne npuemamu npo6ootTbopa U mpoOOTIOArOTOBKH 00BEKTOB
OKpYXaroliei cpeabl

Brnagenme MeTpoornieckiMi OCHOBaMH aHAIN3a

YMeHHe UCTI0Ih30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH
JUIsl TIOATOTOBKY 1 cOopa

HayYHO-METOANICCKAX MATCPHATIOB

YMmenne paboTaTh ¢ HAy9HOW, HAYIHO-TIOMYIISIPHOM TUTEpaTypoi, a
TaKke Noyy4ats nHpopMaruo n3 ceti «VIHTepHeT» U OlleHnBaTh €€
HAyYHYIO TOCTOBEPHOCTD

YMeHue penrats TeOpeTHUECKUe U MPAKTUIECKUe 3a1a41

Ymenue o0pabaThIBaTh HOIyYEHHBIE SKCIIEPUMEHTANIBHBIE TAHHBIE 1
JIeNIaTh COOTBETCTBYIOIINE

BbIBO/IbI

OO01me HABBIKH

YMeHHe pelaTh HayqHO-IIPUKJIAAHBIC 3aJa4Ul, TPEOyoIune
yrTyOneHHBIX PO (hecCHOHABHBIX

3HaHUI

Ymenne paboTaTh B KOMaH[IE

[IpakTHueckoe MPUMEHEHHE PE3YIIbTATOB UCCIIEIOBAHHS

MeToabl OLIEHUBAHUS
JlabopaTopHbIE OTYETHI, TECTHI, IK3aMEH
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Moayab 8

Ha3Banue HNHocTpaHHbIi A3BIK

Kpemnrni 6 3E, 216 akageMHU4ecKux 4acoB

PykoBoanTens MoxyJist JoueHT kadenpbl HHOCTPAHHBIX S3bIKOB
npodeccHoHaNbHOI KOMMYHUKaMK [ anrHa
3amapaeBa

Ilepuoas! 00yueHus 1-i1, 2-#1 cemecTpsl 00ydeHUS

Henun moayas

JlaHHBI MOTYTb SIBJII€TCSI HUHTEHCUBHBIM KYPCOM JJISl CTY/A€HTOB, H3yJarOIUX
AQHTIMICKUKA Kak BTOPOil. JTa mporpaMma NOMOTaeT CTYAEHTaM pa3BHBATh
KOMMYHHUKATUBHYIO KOMIIETEHIMIO HAa aHTTIMICKOM SI3bIKE ISl HCIIOJIb30BAHUS
ero B yueOe, Hay4HbIX MCCIIEIOBAHUIX WM B JAIbHENIIEH Kapbepe.

Ocoboe  3HageHWe B  JaHHOM  MOJyJIe€  TPHIAETCS  Pa3BUTHIO
BBICOKOA((DEKTUBHBIX KOMMYHHMKAaTHBHBIX HAaBBIKOB B YTEHHH, IIHCHME,
TOBOPCHMH U ay[UPOBAHMH. YUEOHBIN MPOILECC BKIOYACT KOMMYHHKATHBHbIC
BUABl JCATENIBHOCTH, IPAKTHUECKUE YIPAXHEHUs, TPYNIIOBYI0 pabory,
MPE3EHTAlMH U IPYTUe 3a1aHusl.

Jlekuuu -

IpakTHyeckne 3aHATHA 36 vacos

CamocrosiTenpbHas padora | 180 gacos

Pe3yabTaThl 00yueHus1

HaBbIKM 1 KOMIIETEHIIUH

. HaBbixn aymmpoBaHus/TOBOpPEHUS, HEOOXOIUMBIE TSI YCIICITHOTO
y4YacTHs B CIIOHTAHHBIX OecelaX ¢ HOCUTESIMH aHTJTMHACKOTO SI3BIKA B
JUYIHOM, TIPO(ECCHOHATBHOM W/WIN y91e0HOM KOHTEKCTE.

. YMeHue yuTaTh U HOHUMATh aHTJIMHACKUE TEKCThI
po(heCCHOHATBFHOTO COAEPIKaHUS MPOJBHHYTOTO YPOBHS

- YMeHue npaBWIbHO MUCATh aHHOTAINH, pedepaThl, CTaThbH, OTYETHI,
YETKO BBIPAXKAIOLIKE MBICITH.

OO01mme HAaBBIKH
- Ymenue aenath npodecCuOHaTbHBIC TPE3CHTAIMH HA aHTTHHCKOM
SI3BIKE

. YMeHue 00ImaThCs U BECTH NEPEeroBOPHl Ha aHTIIMHCKOM S3BIKE C
JIF00BIMHU coOece THUKAMU
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- YMeHue HaxoAuTh, 00pabaThIBaTh M UCIIOJIB30BaTh HH(HOPMAIIHIO Ha
aHTIIUICKOM SI3BIKE JUIs O0YYEHUS, HCCICOBATEIIECKON U
poeCcCHOHATIBHON ESITENbHOCTH

MeTtoabl OLIECHUBAHUS
3auert, mpe3eHTaluu, 3¢ce, TECThI

80




Moayab 9

Ha3Banue CraxxupoBKa (Hay4Ho-uccienoBare/bcKas
padoTa marucrpa)

Kpenursi 27 3E, 972 akageMHYECKHX daca

PykoBoauTesb Moayasi | Bce npenonasarenu mporpaMMel pyKOBOIAT
HCCIIEIOBAaHUSIMU CTY/EHTOB

Ilepuonas! 00y4yeHust 1-#1, 2-#, 3-i cemecTpBI MPOTPaMMBI

Henun moayas

B nmanHOM MOJyNe KaxI0My CTYACHTY HA3HAYACTCSI HAYYHBIH PYKOBOJUTEIH B
MTPOMBIIIITICHHOH opraHuzanuu/ HCCIIEN0BATEIHCKOM eHTpe/
YHHUBEPCHTETCKOW JTa0OpaTOpUH Ha BeCh MEPUOJ OOYUCHHUS JUIS BKIFOUCHUS B
HCCIICIOBATEIBCKYI0 U IMPAKTUYCCKYIO ACATSIBHOCTh M Ui HMOATOTOBKU K
OyaymeMy TpyIOYCTpOMCTBY. 3ITO JaeT WM BO3MOXHOCTH MPOSBUTH
WHUIIMATUBY, Pa3BUTh YBCPEHHOCTh B ceO€, HABBIKH MEXJIMYHOCTHOTO
0oOILIIEHNS 1 aanTalnH.

PesyabraTnl 00yuenust

YMeHue BbINOJHATH MPOEKThI U 3aJaHusl, JaHHbIE BeAylllel opraHu3aunueil Bo
BpeMss OOy4eHHs. YMEHHE TIPOBOJWUTH WCCIECIOBAaHMS, OCHOBaHHBIE Ha
JKCICPUMCHTANBHBIX Pab0TaxX, MPOSBIISAS TOYHOCTh M JIOKA3bIBask UCTUHHOCTh
pe3yiapTaToB. YMEHHE JenaTh 0030p [aHHBIX, BBIIBIATh IPUYUHHO-
CJIEICTBCHHBIC OTHOIIICHHS, OIpEAEIIATh MHHOBAILIMOHHBIC "
COOTBETCTBYIOIIME XapaKTEPUCTUKU UCCIETOBAHUS.
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Moayab 10

Ha3zBanue Marucrepckasi AuccepTanust

Kpemnrni 30 3E, 1080 akanemuueckux 4acoB

PykoBoanTesb monynsi | Kaxelii mpernoiaBaTess sBISETCS HAyIHBIM

PYKOBOAUTEIIEM HECKOJIBKUX CTYACHTOB

Ilepuoanl 00yueHus 4-ii cemecTp 00yueHHUs

Henn moayns
Hempro BBITyCKHON KBaXH(PUKAIMOHHOW pabOTHI MOIDKHO OBITH pelIeHue
OJTHOM M3 CIEeAYIONUX IPO(EeCCHOHAIBHBIX 3a/1au:

peLIeHne 3a/1a4 Mo pa3pabdoTKe SHEProcOSPeraroInX IKOIOTHICCKH
0e30macHBIX TEXHOJIOTHH Ha OCHOBE PE3YJIBTATOB ITOUCKA, 00pabOTKHU U
aHaIN3a HAy4YHO-TEXHHMYECKOW HH(pOpMALINH;

Pa3pabOTKy HOBBIX TEXHHYECKUX M TEXHOJIOTHUECKUX PEIICHUIT Ha
OCHOBE PE3yJIbTaTOB HAY4YHBIX UCCIICAOBAHHI;

CO3/IaHUE TEOPETHYECKUX MOJIEIIei TEXHOIOTHYECKHX POLIECCOB,
MI03BOJISIONIMX NPOTHO3HPOBATH TEXHOJIOIHYECKUE apaMeTpHl,
XapaKTepUCTUKU paboThI anmapaTypsl ¥ CBOMCTBA MOTyYaeMbIX
BEILIECTB, MaTEPUAJIOB U H3JIEITHH;

pa3paboTKy aJrOpUTMOB M IIPOTPaMM, BBITIOIHEHNE MPUKIIATHBIX
HayY4HBIX HCCIIEIOBaHNH, 00paboTKa M aHAIN3 UX PE3yIbTaTOB,
(bopMyJIHpOBaHUE BBIBOJIOB M PEKOMEHIAIHNH;

Pa3paboTKy MHTEIUIEKTYATBHBIX CHCTEM IS HAyYHBIX HCCIICIOBaHHI;
pelIeHHe 3a1a4 ONTHMHU3ALUH TEXHOJOTHYECKHUX MIPOLECCOB U
CHCTEM C IO3ULUH YHEProcOePEIKEHUS.

Pe3yabTaThl 00yyeHust
Maructepckas quccepranus. LleHHble npakTHYECKUE pe3yIbTaTbl MaruCTEPCKOM
nucceprauuu. X npuMeHeHue Al perMoHanbHON SKOHOMUKH .

MeToapl onleHUBaHUS
3aimTa MaruCTepCKOM IMCCepTalum
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SJIEKTUBHBIE JUCHUIIJINHBI

Moayas 1
Ha3Banue CoBpeMeHHbIE TEXHOJIOTHH MeMOpaH
Kpeantsi 6 3E, 216 akageMHYECKHX YaCOB
PykoBoauTesb MOTyJIst IIpodeccop kadeapsr «Xumudeckue
texnosorun» Ilanos FO.T.
Iepuoabl 00yueHUust 3-#1 cemecTp 00y4yeHUs

Henn moxyns

JlaHHBI MOIy/Ib HampaBjIeH Ha NPHOOpETEHHE CTYACHTAMH (DyHJaMEHTATBHBIX
3HaHU# B cepe MeMOpaHHOW HAyKH M NPUMECHEHHS MEMOpaHHBIX TEXHOJIOTUH B
3alUTe OKPYXKAIOMIEH cpefbl U sHeprocOeperaronyx npomneccax. TeMbl MOmyIL:
THITBI MEMOPaH M MEMOPAHHBIX KOHCTPYKLHI, OCHOBHBIC TIPUHLIMIIBI IIPOM3BOICTBA
MeMOpaH, oOImas Teopus MEMOPAaHHOTO MEepPeHOca, MPOIEeCC MEMOPaHHOTO
paszeneHs, 3arpsRHEHne MeMOpaH, SKUIKOCTHBIe. MeMOpaHHBIE TIPOIIECCHl OyIyT
U3y4JathCsl B 1aOOPATOPUSIX U HA MPOMBIIILICHHBIX TPSIPUITHSIX.

Jleknun 36 yacos

JlaGopaTopHble 3aHATUS 72 qaca

CamocrosiTe1bHast padora | 108 gacos

Pe3yanTaThl 00yueHus

3HaHUs ¥ TOHUMAaHUS
3HaHKNE TEOPETUYECKUX OCHOB M METOJIOB MOJIYYEHHsI TOJTUMEPHBIX
MeMOpaH
3HaHHE U IOHMMaHUE OCHOBHBIX (PM3NYECKUX, XUMHYECKHX U
(U3MKO-XUMUYECKIX MEMOPaHHBIX IIPOIIECCOB
[NoHnMaHue 1 yMEHHE IPUMEHATh MEMOpPaHHbBIE IPOLIECCHl U
UCIIOJIb30BATh COOTBETCTBYIOLIEE 000PyI0BaHUE
3HaHMe Pa3IMYHBIX TUIIOB MEMOpaH U MeMOpaHHBIX YCTPOHCTB
3HaHME 3KOJIOTHYECKUX PUCKOB IPH MOJIydYeHUH MeMOpaH

HaBpIkn 1 KOMIIETEHIINH
Ymenue pa3pabaThiBaTh TEXHOJIOTHUH TIOTYYCHHUS MEMOpaH
Pa3sITUYHBIMU CTIOCO0aMHU
YMeHue MpoBOAUTb PACUEThI PELEHTYp JUIs TOJTy4eHUs] MeMOpaH
Pa3IUYHBIX TOPOMETPUYECKUX XaPAKTEPUCTHUK
YMeHue mpoBOANTh IKCIIEPUMEHTAIIbHBIE UCCIICIOBAHUS,
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HalleJICHHbIE Ha pellleHue Mpo0JieM PHEProcOepeKeHHs U OXPaHb
OKpYXarollen cpeapbl

J YMeHue OLleHUBATh SKOJOTMYECKHE PUCKH TP MOJyYeHHH MEMOpaH
Pa3IMYHBIME CIIOCO0aMHU

O0mme HABBIKH
e  VYmMmenue GopMyTHpOBaTh HAYIHO-UCCIICAOBATEILCKUE 3a1a91 U
pelaTh ux
e  YMeHHE COCTaBJIATh HAYYHO-TEXHUYCCKUE OTUETHI IO PE3yJIbTaTaM
BBITTOJIHEHHBIX MCCIIEI0BAHMIA
° YMeHnue paboTatb B KOMaHE

MeToabl OLIEHUBAHUS
JlabopaTopHbIE OTUYETHI, IPE3CHTAIMH, 3a4ET
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Moayab 2

Ha3Banue IIpumeHeHne MeMOPAHHBIX MPOLIECCOB /IJIS
IHeprocoepekeHHs

Kpenursi 9 3E, 324 akageMHYEeCKHX Jaca

PyxkoBoauTesbs moay.as IIpodeccop kadpenpsr «XuMHUIECKHE

texnosorun» Ilanos FO.T.

Ilepuonas! 00y4yeHust 3-it cemecTp 0Oy4eHust

Henun moayas

JlanHBIil MOIyNnb HampaBieH Ha NMPHOOPETEHUE CTYJEHTaMH HPaKTHYECKUX
3HaHUH ¥ YMEHHH B 00JIaCTH MCIIOJIB30BaHHUS MEMOPaH B 3HEProcOeperarommnx
IpoIleccax pa3jesieHus BEUIECTB, KOHTPOJHMPYEMOTO MaccollepeHoca, B
MCM6paHHBIX pCaKkTopax M PA3JINYHBIX KOHBCPCHMOHHBIX CUCTEMax. Temnbl
MOJIYJISl: OCHOBBI IIPOEKTHPOBAHMS OIHO- ¥ MHOTOCTYIIEHYAThIX MEMOpaHHBIX
YCTaHOBOK, pacyeT MeMOpaHHBIX YCTAHOBOK, BEIOOP PEKMMOB 3KCILTyaTAIUH,
SKOHOMIYecKas 3(p(peKTHBHOCTE MEMOPAHHBIX CHCTEM, H3YUCHHE KOHKPETHBIX
IPUMEPOB TPHUMEHEHHS MeMOpaH B pa3iMYHbIX OTPAacisIX HapOIHOTO
xo3sictBa. IlpuMeHeHne MeMOpaHHBIX IpolieccoB OyaeT Hu3ydaTbCs Ha
MIPOMBIIUICHHBIX MPEAIPHATHIX.

Jleknun 18 gacos

JlaGopaTopHble 3aHATHS 54 ygaca

CamocrosiTeibHas padora | 252 gaca

PesyabraTnl 00yuenust

3HAHUSA U MOHUMAHHS

. 3HaHKe KITacCH(PHUKAIUUA MEMOPAHHBIX MPOIECCOB U 00IaCTeH UX
MIPUMEHEHHS

. 3HaHWe ¥ MOHUMAaHKNE OCHOBHBIX MPOIIECCOB, MPOTEKAIONIUX B
MEMOpaHHBIX YCTaHOBKaX

. 3HaHKE METOJIOB pacyeTa ¥ MPOSKTHPOBAHUS OJTHO- U
MHOTOCTYIICHYATHIX MEMOPaHHBIX YCTAHOBOK

- 3HaHue METOIOB KOHTPOJIS KaueCTBa MPOIIECCOB Pa3/IeIeHuUs

HaBbIku U KOMIeTeHIIMT
- YMeHHe IPOBOJUTH PAacUEThl OJTHO- U MHOTOCTYIEHYATBIX
MEMOpaHHBIX YCTaHOBOK
- YMeHHe BBIOMPATh PEKUMBI DKCILUTyaTallul MEMOPaHHBIX YCTAHOBOK
- YMeHHe UCIIOIb30BaTh MEMOpaHHbIE TEXHOJIOTHH
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e  VMeHHeE HCIIOIb30BaTh COOTBETCTBYIONIEE 000PYAOBAHUE VIS
3HEprocOeperarouux IporeccoB

O01mue HABBIKH
e  VYwMenue GOpMYyIHPOBATh HAYYHO-HCCIIEIOBATENLCKHE 3a1aUH U
pemarh ux
e  YmMmenwue paboTaTh B KOMaH/IE

MeToabl OLIeHUBAHUS
JlabopaTopHbIC OTYETHI, TPOEKT, 3a4YET, IK3aMEH

86




Moayab 3

Ha3zBanue Bropuunsie pecypcnl. IIpoGiaembl
HCI0JIb30BAHUS
Kpeantsi 6 3E, 216 akageMHYECKHX YaCOB

PykoBoauTenn Moay.ist

HouenT xadenprsr «XuMHUIECKHAE TEXHOIOTHI
ITuxanos E.C.

Ilepuoanl 00yuenunst

3-ii cemecTp oOy4eHuUs

Henun Mmopys

Monyine TpeAHa3HAuYCH JUIS  MOMYYCHWsS CTYICHTAMH 3HAHWA B 0ONacTd
WCTIOB30BaHMST BTOPHYHBIX MATEPHATGHBIX W 3HEProOpecypcoB. 3HAKOMCTBO C
TIPUHIIMTIAME CO3/IaHs O€30TXOMHBIX TEXHOIOTHI U TIEPCTICKTHBAMI HX BHEIPCHHSL.

Jlekuuu 36 gacos
IpakTHyeckne 3aHATHA 36 yacos
CamocrosiTeibHas padora | 144 gaca

Pe3yabTaThl 00yueHus

3HaHud ¥ NIOHMMAHHUA

pecypcos

HaBbikn n KOMIICTCHIINHA

OO01mme HAaBBIKH

peuiats ux

MeTtoabl OLIeHUBAHUA

- 3HaHHE ¥ IOHUMAHHUE TEXHOJOTHYECKUX U SKOHOMUYCCKUX HpO6HCM
HCIOJIb30BAHUA BTOPUYHBIX MATCPUATIbHBIX U SHCPI€TUICCKUX

. 3HaHKE OCHOB Pa3pab0OTKU MAJIOOTXOHBIX, 0C30TXOTHBIX,
SHEProcOeperaronX TEXHOJIOTHI

- YMeHwue pa3pabaTsIBaTh U BHEAPSTH B IPOU3BOACTBO
TEXHOJIOTUYECKHE MPOLIECChl, XapaKTEPU3YIOLIHECs] KOMILIEKCHON
yTUIn3auei BTOpHYHBIX PECYPCOB

- Vmenue pa60TaT}, B KOMaHJAC
- Vmenne q)OpMyJ'II/IPOBaTL HAYYHO-UCCJICAOBATCIIbCKUEC 3a/1a41 U

- ‘VYMeHHe coCTaBIsITh HAayYHO-TCXHUYCCKUC OTUCTHI 110 PE3YyJIbTaTaM

BBITIOJTHEHHBIX UCCIICIOBAaHUN
- YmMmenue YIpaBJIsATh BpEMCHEM

JlaGopaTopHBIE OTYETHI, 3CCE, TECTHI, IK3aMEH
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Case-studies
Hucyunnuna «3enenvle mexHonocuu U yCmouuueoe pazeumue»

1. PaccMOTpeTh pa3InIHbIC METOIBI IIOTYYCHHS BOJAOPOIA!
- XUMHUYECKUH;
- 3JEKPOJIU3 BOJBI,
- TEPMHUYECKOE Pa3JI0KEHUE BObI;
- (dhoToKaTamTUIeCcKOe Pa3I0KEHHIE BOIBI.

CpaBHHTB 3PPEKTHBHOCTh METOJIOB. PaccunuTaTh pacXoaHbIH KODMUIIHMESHT
BOJIOPOJIA, €CTIH 0OBEM HCXOIHOTO ChIphs cocTapnseT 1000 M3, KITJ 1 BBIXOX
BOJIOPOJIA.

2. PaccMOTpeTh pa3inyHbIe METO/IbI MTOJYUSHHUS TOIUTHBA U3 OHOMAacCHI:
- ra3uQuKanms;
- JIMCCOIMAIUS CIIUPTOB;
- aHa’poOHOe cOpakMBaHUE,
- (doTocuHTE3.

CpaBHUTB 3P PEeKTUBHOCTH METOJIOB. PaccunTarh pacxonHblil KO3 GHUIUESHT Ha
1 % monyuaemoro toruea, KI1J| 1 BEIXOX TOIIHMBA, TIONYYEHHOTO
Pa3IMYHBIMU CIIOCO0aMHU.

Hucyunnuna «Moodenuposarnue mexnoaocuueckKux u RPUPOOHbIX CUCHEM

1. CocTaBUTh MaTEMaTHYECKOE OTIMCAHHE TEIIOBOTO PEXXUMa
anekTpokaiopudepa B cpeae Matlab cpencrsamu Simulink. Pazpaborars S-
JarpaMmmy JUisl pacdeTa HeoOXO0IUMOM MOIITHOCTH 3JICKTPOHArPEBATENIS 1
M3MEHEHHUS TEMIIEPATYP B IIPOLIECCE HATPEBa.

Hcxoouvie oannvle 0ns pacuema:

e  BHYTPCHHHUH paamyc MeKTpokamopudepa I = 0,25 m;

e uTMHA dyeKTpoKanopudepa |=1,5 m;

e  00bBeMHBIH pacxon Bozayxa f=1wm%/c;

e CpesHSAA IIOTHOCTH Bo3ayxa p = 1,29¢107% kr/m®; cpemuss TemmoeMKocTh
Bo3ayxa ¢ = 1010 x/(xrerpan);

e  UIMHA, TUAMETp, IUIOTHOCTh U TEIUIOEMKOCTh HUXPOMOBOH IIPOBOJIOKH
snexTponarpesarens i = 20 m, d = 0,002 m; p1 = 7800 xr/m3; ¢y = 544
JIx/(krerpan);

e K03 OHUIMEHT TEIUIOOTAAYN OT HarpeBaTess K BO3AYXy o1 = 55
Br/(m%erpan);

¢  KO’pHUIMEHT TeIUIoNepeayr OT BO3AYITHOTO IPOCTPAHCTBA B
okpyxaromyto cpeny K; = 4 Br/(m%erpan).
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2. CocTaBUTh MAaTEMaTHYECKOE ONIMCAaHNE PEaKTOpa MepHOANIECKOTO
JIeHCTBUSA, B KOTOPOM IIPOTEKAET PeaKIiys BUA:

2A+B— sCc—X2 5D

Paspaborars S-auarpaMmy Juisi pelieHus ypaBHEHUH MaTeMaTHIeCKOTO
onucanus. Paccunrars usmenenue Ca, Cp, Cc, Cp BO BpeMeHH.

Ioctponts rpaduky N3MEHEHNS KOHIIEHTPanii KOMIIOHEHTOB.

Ucxoouvie oannvle:
1. Ca¥ =1 r/™® - BxomHas KOHIICHTpAIKs KOMIIOHEHTa A
2. Cg*™=1r/m®- BxoaHnas KOHLEHTpAaLKsl KOMIIOHEHTa B;
3. KoncranTs ckopoctr: K = 0,5 ¢, K2 =0,2 ¢,

Hucyunnuna «Bmopuunwie pecypcwi. Ilpodaemur ucnonvzosanusn»

1. PaccunTarh KOJIMYECTBO BO3BPATHBIX OTXO0B, 00Pa3yOMNXCS IPH
npousBoacTee 1000 kr nznenuil U3 miacTmacc.

BeiOpath u paccunTarh 000pyA0BaHKE JUIS H3MEIbYEHUS BO3BPATHBIX
OTXO/IOB.

PaccunTaTh SKOHOMHIO IEPBUYHOTO CHIPbS U 3aTpaT Ha MEPBHYHOE CBIPHE 3a
cYeT BTOPHYHOTO pH mpomsBozacTBe 1000 Kr u3ennid.

[Ipeanoxuts npyrue BapuaHThl HCHOJIB30BaHUS 00pa3yIOIINXCsl BTOPUIHBIX
pecypcoB 3aJJaHHOTO IIPOU3BOJICTBA.

[IpeanoxuTe Mepbl MO CHI)KEHHIO KOJIMYeCcTBa 00pa3youXcsl Ha 331aHHOM
MPOU3BOJACTBE OTXOJIOB.

Hcxoonvle dannvie:

e  IIpumeHsieMsblii onuMep: mojauamua-6 mapku ITA 6-210/310;
Meron nepepaboTKH: JINThE MO/ AaBICHHEM;
Wznenue: Kponmreity;
Macca u3roraBiamBaeMoro u3aesust Mys; = 0,935 r;
Be3Bo3BparHbIe OTEpH IPH OATOTOBKE ChIpbs ¢1 = 0,5 %;
be3Bo3Bparnbie noTepu npu cymike ¢z = 0,2 %;
be3Bo3BpaTHbie motepu npu Juthe ¢3 = 0,12 %;
BosBparnbie notepu npu autke ¢4 = 1,6 %;
Be3Bo3BparHbIie OTEpH NpU MexaHn4eckoi oopabdoTtke @s = 0,08 %;
BosBpaTHbIe moTepu mpu MexaHmdeckoi oopadoTke ¢s = 1,1 %);
KommaectBo 6paka ¢7 = 0,9 %;
IToTepu npu u3MenpueHnn 0TX010B g = 0,15 %.

He?)a,HaHHLIC napamMeTpbl no;[o6pan,, PYKOBOJACTBYSACH HOPMAaTHBHBIMHU U
CIIPaBOYHBIMH JaHHBIMH.
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2. PaccunTaTth KOMMYECTBO OHOTa3a, 00pa3yroIIerocs B pe3ypTare
aHa’poOHON 00PaOOTKH CTOUHBIX BOJI.

[IpoBecTH TEMIOTEXHUYECKHI PACUeT METAHTEHKA.

Paccuunrath rasronep it coopa ororasa.

[IpeAnoxuTh MyTH UCIOJBL30BAHMUS MOJYYSHHOTO OHoTrasa.
Ipeanoxuts crnocoObl moBbIIIeHUs 3QPEKTUBHOCTH 33IaHHOM CXEMBI
OYHCTKH U TIepepabOTKH.

Hcxoouvie oannvle:
e O6weM cMecH ocankoB Qe = 200 M%/cyT;
BiaxHOCTh CMECH OCATKOB Wcy = 28 %0;
3oapHOCTH 0caaKoB { = 18 %;
Conepxanue [1AB B ocanke Cras = 4,5 %);
Konuentpanus 6enxoB B 6e3301pH0M BemectBe Cor = 0,062 1/T;
Konnentpanus xupos B 6e330:16H0M BemectBe Cra = 0,023 1/t
Konuentpanust yriieBooB B 6e3301bH0M BemiectBe Cqi = 0,144 /T

He3aI[aHHLIC napamMeTpbl noz[o6paT},, PYKOBOJACTBYSACH HOPMATHBHBIMHU U
CIIPaBOYHBIMH JaHHBIMH, a TAKXKE C YIHETOM THUIIOBBIX pasMEPOB 3aBOACKUX
MCTAHTCHKOB.

JAucyunnuna «Ilpumenenue memopanHsix npoyeccos 01 IHep2o- u
pecypcocoepescenun»

1. Jlis onpecHeHHst MOPCKOM BOJBI ¢ KoHIeHTpanueii coneit (mo NaCl) — 32
/11 IPETIOKEHO HECKOJIBKO MeMOpaH:

1. nosmcynbdoHoBas MemOpana c conesanepxxannem L=90%;

2. mommamugHas MeMOpaHa ¢ cone3anepxkanuem R=99,8%);

3. momumponuicHoBas MeMOpaHa ¢ cone3aaepkanuem R= 50%);
4. ameraTIeInIIoNio3Has MeMOpaHa ¢ coneszanepxanneM R= 98,5%;

OnpenenuTs TPUroJHOCTh JTAaHHBIX MEMOpaH JUIsl OJIy4eHHsI MTUTHEBON BOBI
¢ KoHIeHTparuei coiu B Heit C = 500mr/i1. OueHuts 3QpPeKTHBHOCTD
(unpTpanuu u BEIOpaTh Hanbomee 3PPEKTHBHYIO MEMOpaHy.

2. [TopoOpath MeMOpaHy JJIsl HCIIOJIb30BaHMUs €€ B YCTAHOBKE 10 PEreHepaluu
0TpaboTaHHBIX 00€3KUPUBAIOIINX U MOIOIINX PACTBOPOB C OOIIIM
COJIep’KaHHEM MTOBEPXHOCTHO-akTUBHBIX BenlecTB (ITAB) 280 mr/n. Koneunoe
coaepxxanne [TAB B Bosie He n0/mbkHO TipeBbimarh 120 mr/ia. O60cHOBAThL
BBIOOp Marepuasia MeMOpaHbI ¥ pacCYUTaTh HEOOXOIMMbIE TOPOMETPHUUECKHE
XapaKTePUCTHKH ee st Hanbostee 3 dexkTuBHOM HUIBTpaIIny.
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MeTtoanl oieHKH

BuyTpeHHH TEKyIIHHA KOHTPOJIb 3HAHUI CTYIEHTa COIIACHO
nporeaypam mo 1Qnet u ISO- 9000 (B KOHIIE KaXI0TO ceMecTpa)
YCTHBIC Ipe3eHTAITUH

OT4eTsl 0 MPOU3BOICTBEHHON TIPAKTHKE

IIpodeccronanbabie TOPTHOINO

[TucbMeHHBIE OTYETHI U 3¢ce (BKIIOYAIOIINE CIHCOK JIUTEPATYPhl)
TecTbl MoCIe KaXI0H TEMBI, IK3aMEHBI 110 ITPEAMETaM, OLlEHKa U
3aIIiTa MaruCTePCKON ANCCepTaAN

ITocrepst

OueHuBaHuE CTYICHTAaMH APYT ApYra

CamooneHnka

O0ecneuyeHne Ka4yecTBa

BHyTpeHHee

O6m1as nmpodeccroHanpHas orieHka OICHOYHOW KOMHCCHH TTPOSKTa
OT3BIBBI CTYZICHTOB

Buemnee

OueHka eBpONeHCKIMHI YY€HBIMH U3 YHUBEPCUTETOB- TAPTHEPOB
Axxpennrarus nporpammel AKKOPK (ArenTcTBoM o
00111eCTBEHHOMY KOHTPOJIIO KauecTBa 00pa3oBaHus U Pa3BUTHIO
Kapbephl)

Odunmnanbaoe npuzHanue MuHUCTEpCTBa 00pa3oBaHus U Hayku PO
Orenka pabotonateneit

Bo3Mo:kHBIE 06/1aCTH TPYA0YCTPOiicTBA

Xumuyeckasi POMBIIIIIEHHOCTh, (GapMalieBTHUECKOe MPOU3BOACTBO,
MYHHLIUIAIbHOE ¥ KOMMYHAIBHOE XO3SHCTBO, MHUINEBAsi HMPOMBIIIICHHOCTD,
TEKCTHJIbHBbIE IIPOU3BOJICTBA, UCCIENOBAHUS U MPOLECCH KOHTPOJII KayecTBa.
Opranpl OOLIECTBEHHOIO YIIPABJICHUs, CBSI3aHHBIE C BOIPOCAMU OXPaHbI
OKpy»Katoeil cpezipl. B opranuzanusx u Ha NPeANpUSATHAX, T1e TPUMEHSIOTCS
sHeprocOeperamome W MeMOpaHHBIE TEXHOJOTHH. BBITYCKHUKH MOTYT
paboTaTh TPOMBIIIICHHBIMH KOHCYJIBTAaHTAMH TI0 BOMPOCAM  OXPaHBI
OKpYKaroIlen cpeabl.
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Pe3yabTaThl IpOrpaMmel

3HaHUA ¥ NIOHUMAaHHS

HOJ’Iy‘ICHI/Ie FJ'Iy6OKI/IX 3HAHUI 1 IOHMMAaHHE BCEX aCIICKTOB

Al
MEHEDKMEHTA BOJHBIX PECYPCOB

A2 [NoHnMaHue NPUHIUIIOB YIIPAaBICHUS BOAOCHA0KEHHEM, OUHCTKON
CTOYHBIX BOJI M IPOEKTaMHU rOPOACKON HH(PACTPYKTYpPEI

A3 [IpuHsTHE BO BHUMAHHUE TOTO, YTO COLUATIBHO-IKOHOMHUYECKHE
(hakTOpBI MOTYT BIUATH Ha 3PPEKTUBHOCTD PEIICHHUS

Ad 3HaHNe OPraHoB YIIPABJICHUS U BEIOMCTBEHHBIX OpraHU3alHNi,
YIIPaBJIAIOIINX BOAHBIMHA PECYypCaMu

AS [IprobOperenne riry0OKUX 3HAHUHA TEXHOJIOTHA OYUCTKH CTOYHBIX
BOJ

A6 | ['myOokue 3HaHMSI ”HHOBAlIMOHHBIX MEMOPaHHbBIX TEXHOJIOT U

A7 3HaHNe HEOOXOAUMBIX TEOPHA, MATEMAaTHUECKUX U aHATNTHYECKUX
KOHIIENTOB U MOJEINEH JUIsl peleHns] BOAHBIX poOsieM

A8 Kpurnueckast orieHKa COBPEMEHHBIX METOJIOB BOJIOOYUCTKH (B OBITY

¥ TIPOMBIIIJICHHOCTH )

l'[palcanecmle HaBBbIKHA

CriocoOHOCTh BHOCUTH TEXHUYECKUH M aJMHUHUACTPATHBHBIN BKJIAJ B

B1 | pa3paboTKy BOJHBIX IIPOSKTOB M 000PYAOBaHHMS (HAa POJHOM U
AHTJIMICKOM SI3BIKAX)

B2 Pemenne nmxeHepHbIX MpoOJIeM MyTeM MPUMEHEHHUS] TEOPETHYECKUX
3HaHUH 1 MPaKTHYECKUX HABBIKOB B IIPOMBIIIUICHHON cpefie

B3 [IpoBenenne mabopaTOPHBIX U MPOU3BOJACTBEHHBIX SKCIIEPUMEHTOB,
cOop, aHANM3 U UHTEPIIPETALNS JaHHBIX

B4 Br100p 1 mprMeHeHNe NOAXOAAIINX METOAOB 1 TEXHOJIOTHH [UIs
BOJIOTIOJIb30BaHMs1, BTOPHYHOTO MOJIB30BAHUS U OYUCTKU BOJIBI

B5 Hcnonn3oBanue IOAXO AN NX I/IH(I)OpMaHI/IOHHBIX TEXHOJIOT Ui JUISL
WH)XEHEPHBIX M YIPaBICHYECKUX IieJiel (HanpuMep, aHaIn3 PUCKOB)

B6 MozenupoBaHue psijia IPUPOAHBIX U MPOMBIIUICHHBIX BOIHBIX

CUCTEM
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O01Me HAaBBIKH

PaszButne KPUTUYCCKOI'O MBITIJICHUA U IIPOBECACHNUE NCCICA0OBAHUA

C1 | (mampmmep, cpaBHEHHE CBOMX COOCTBEHHBIX CY>KICHHU C
OTJIMYHBIMHU OT HUX Ha POJJHOM U aHTJIMHCKOM SI3bIKaX)

P Br100p 1 HCIOIb30BaHKE PA3TUYHBIX YUEOHBIX HCTOYHUKOB B
00y4aromux MEpONpUsITHSIX CTYICHTOB
Ycnemnoe HHAMBUAYaIBHOE HITH TPYIIIOBOE OOLIEHHE U

C3 | MEPEroBOpbI € yHACTHHKAMH MPOLECCa C HCNONb30BAHHEM
BepOaJIbHBIX, MUCbMEHHBIX MM JIEKTPOHHBIX CPEICTB 00IIeHHs (Ha
POJIHOM ¥ aHIJIMHCKOM S3bIKAX)

C4 [punsiTre npodecCHOHATIBHBIX PEIICHHH, OCHOBAHHBIX Ha HAYYHOM
3HaHUH ¥ COOTBETCTBYIOIUX KPUTEPHIX

cs DddexTuBHAS TPYNIIOBas WK CAMOCTOSITEIbHAS paboTa s
BBIMOJIHEHUS 3aJaHUS

C6 | BripaboTtka 3(h(eKTHBHBIX HABBIKOB YIPABJICHHUS BpEMEHEM

7 OreHKa CONMAIBHOTO BO3ACHCTBUS HAYYHON U MIPAKTUIECKOM
paboTsl B m3ydaemoii o0macTi

Cs OtpakeHne 1 OIIEHKa Ybero-1ndo o0y4deHust 1 npodeccuoHanbHas

OII€HKa COKYPCHHUKOB
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JAuaakTuyeckne MaTepualibl MPOrpaMMbl

Cepust yueOHUKOB Oblia pa3paboTaHa W HaleyaTaHa CICIUANBHO JUIS HOBOM
MpOrpaMMbl MPU B3aUMOJICUCTBUM POCCUICKUX U €BPONEHCKUX MpernogaBaTeseii u
BKITIOYAeT 9 y4eOHUKOB U TIIOCCApHUl IPOEKTa.

Ha3sBanue yyeOHuKa Penakrop
KHUTH
1. | Poccuiickuii XUMHKO-TEXHOJIOTHYECKUH YHUBepcuTeT uMeHu [1. 1.
MenneneeBa
3eseHble TEXHOJIOIMHU ISl yCTOWYMBOrO pa3BUTUS ‘ H. Tapacosa

2. | TamOoBcKHUif TOCYHapCTBEHHBIH TEXHHIECKHIT YHIBEPCUTET

IToBsItenue 3HEProd3PpHeKTHBHOCTH IPUPOIO- H. TTonor
[IPOMBIIUICHHBIX CHCTEM

3. | Yuusepcurerr. ['enyun

OCHOBBI TEPMOJIMHAMUKHU U DKCEPreTUYECKUI aHATN3 JI. Tanbsaguko

4. | Ypanbckuii dpenepanbhblii yausepcuteT uM. b.H. Enbiyna

Ku3HeHHbIH MK SHeprun. DHeprerudeckuil MeHepkmeHT | H. IMupsieBa
W NPUHATHE ONTHUMAIBHBIX PEIIECHUI

5. | TamOoBCKUi TOCyapCTBEHHBIN TEXHUYECKUH YHUBEPCUTET

DHepreTuyecKuil U IKOIOTUUECKUI ayauT H. ITonos

6. | Poccuiickas akageMust apXUTEKTYPhI U CTPOUTEIBHBIX HAYK

WmxeHepHbIil 1 PKOHOMUYECKHI aHaIn3 C. dengocoB
JHEeprocOeprarIuX MEPOITPUITHIA

7. | CraBpononbCcKuii rOCyJapCTBEHHBINH arpapHblii YHUBEPCUTET

Dkosoruyeckasi 0€30MacHOCTh U SHEPrOyCTOWIHBOE H. KopHuiios
pa3BuTHE

8. | BopoHexckuii rocyiapCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIH YHUBEPCUTET

[IpakTHyeckoe NpUMEHEHHE 3HEProcOeperarImx B. Cemenon
TEXHOJIOTUH

9. | Bmagumupckuii rocynapctBeHHbIH yHuBepenTeT uM. A. I. u H. T,
CToneroBbIxX

MopenupoBanue NpUPOAHBIX U IPOMBIIUIEHHBIX CHCTEM 1O. TTanoB

10. | Yuusepcuter r. I'enyn n TamOoBCKHit rocynapCTBEHHBIH TEXHIIECKHI
YHHUBEPCHUTET

I'noccapuii npoexkta GREENMA A. Mycano
JI. Mo3zepoBa
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Que AL QUACING Agency
\G AC QU for the Quality Certification and EUR-ACE
ING! Accreditation of Engineering Programmes

au
AL NG ENQA Affiliate
Prot. n. 54/16 del 27/07/2016 Universita degli Studi di Genova

Area Ricerca, Trasferimento tecnologico e
Internazionalizzazione

Servizio Relazioni Internazionali

Via Balbi, 5

16126 Genova

Ref.: Assignment of tasks for accreditation of the Programme handbook,
GREENMA Tempus Project

The present letter to confirm that on July 2016 we completed the overall
revision of the programme handbooks of the following six Master programmes in
“Innovative Technologies for Energy Saving and Environmental protection (GREEN
MASTER)”:

— ‘Innovative Technologies for Energy Saving and Environmental Protection’, D.
Mendeleyev University of Chemical Technology of Russia, Moscow, Russia;

— ‘Innovative Technologies for Energy Saving and Environmental Control’,
Stavropol State Agrarian University, Stavropol, Russia;

— ‘Innovative Technologies for Energy Saving and Environmental Control’,
Tambov State Technical University, Tambov, Russia;

— ‘Innovative Technologies for Energy Saving and Environmental Control’,
Vladimir State University n. a. Alexander and Nikolay Stoletovs, Vladimir,
Russia;

— ‘Design, construction and maintenance of power effective and eco-friendly
buildings’, Voronezh State University of Architecture and civil Engineering,
Voronezh, Russia;

— ‘Design and operating of heating system, gas supply, ventilation and air
conditioning’, Ural Federal University n.a. the First President of Russia B. N.
Eltsin, Yekaterinburg, Russia;

with specific reference to the ‘Identification of the educational needs of the labour

market and other stakeholders’, ‘Definition of the educational objectives’, “Definition

of the learning outcomes’, ‘Definition of the educational process’.

Agenzia QUACING WWww.quacing.it
Via XX Settembre 5 segreteria@quacing. it
00187 ROMA

103



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
T
2
Agenzia QUACING WWW.quacing.it
Via XX Settembre 5 segreteria@quacing. it
00187 ROMA
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” QUACING Agency
for the Quality Certification and EUR-ACE
QU NG| Accreditation of Engineering Programmes

ACLiNG 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

Vladimir State University n. a. Alexander and Nikolay Stoletovs,
Vladimir, Russia

developed in the framework of the Tempus Project 530620-TEMPUS-1-2012-
1-IT-TEMPUS-JPCR "LLL Training and Master in Innovative Technologies
for Energy Saving and Environmental Control for Russian Universities,
involving Stakeholders - GREENMA”

The programme handbook lists the educational objectives of the programme,
expressed in terms of general competences to be developed and obtained by students
at the end of the educational process, established in agreement with the Dublin
descriptors.

The programme handbook prosecutes with the list of the programme learning
outcomes to be achieved by the students at the end of the educational process in order
to develop and obtain the established educational objectives. The learning outcomes
are grouped under the headings ‘knowledge and understanding’, ‘practical (or
disciplinary) skills’ and ‘graduate (or transferable) skills’.

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

The steps of the design of the programme evidenced by the programme handbook
are substantially consistent with the student-centred approach, which requires the
definition of the programme aims (educational objectives) in agreement with the
educational needs of the stakeholders (in this case, with the Dublin descriptors),

1
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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 educational objectives, of the programme learning
outcomes and of the module learning outcomes show that the established educational
objectives are coherent with the Dublin descriptors, 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 substantial conformity of the design process of the Master programme
‘Innovative Technologies for Energy Saving and Environmental Control’ of the
Vladimir State University n. a. Alexander and Nikolay Stoletovs, Vladimir, Russia,
with the student-centred approach, and

— the coherence among educational objectives, learning outcomes and educational
process of the Master programme.

Roma, 27/7/2016 Vito Cardone
President
/
,// N . S SV
2
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GreenMA
‘ Textbook for the Master Programme \M.z/
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Tarasova

Green Technologies for
Sustainable Development

3eneHble TexHonornu
ANnA yCTOMYMBOro pa3BuTusi

Mop pepnakuueit H. Tapacoson

YyebHoe nocobue Ana MarucTepcKoi nporpaMmbl
"MHHOBALIMOHHBLIE TEXHONIOMMU B COEPE
OQHEPITOCBEPEXEHUA N SKONOrMYECKOIro KOHTPONSA”

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

MpoekT
TEMNYC
“Oby4eHne
B TeYEHWe BCEN XU3HU U1
marucTparypa B obnactu
VNHHOBALMOHHbIX TEXHOMOriA
B cchepe aHeprocoepexeHus n
3KOMOrNYECKOro KOHTPOns B
POCCUVICKMX YHUBEPCUTETAX C
 yyactuem pab Tenen
- GREEN MASTER”
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GreenMA \ |
w Textbook for the Master Programme \'\//

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Popov

Energy Efficiency Improvement in
Natural and Industrial Systems

MNMoBbiweHne aHeproadheKTUBHOCTHU
NpUpPOAO-NPOMBbILLNIEHHBIX CUCTEM

Mog pepakuueii H. MNonosa

YuebHoe nocobue Ans MarucTepckoin nporpammei
"MHHOBALUMOHHBLIE TEXHONTOrMU B COEPE
OHEPITOCBEPEXEHUA N SKONOrMYECKOIroO KOHTPONA”

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

TEMMYC
“Oby4yeHune
B TEYEHVE BCEW XKU3HU U
maructparypa B obnactu
VNHHOBALIOHHbIX TEXHOMOrNIA
B cdhepe aHeprocobepexeHns u
3KOMOrM4YECKOro KOHTPOIs B
POCCUMCKIX YHUBEPCUTETAX C
n
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GreenMA

‘ Textbook for the Master Programme 4/
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by L.A. Tagliafico

Basis of Thermodynamics and
Exergy Analysis

OcHOBbI TEpMOAUHAMUKHU
M 3KCepreTM4ecKum aHanus

Mog penakumeit J1.A. Tanbsduko

YuebHoe nocobue Ans MarvcTepcKoil NporpaMmbi
"MHHOBALIMOHHBIE TEXHOIIOIU B COEPE
SQHEPITOCBEPEXEHUSA U 3KONMOTMYECKOIO KOHTPOINA”

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

TEMMNYC
“ObyyeHne
B TeYEHVe BCEN XKU3HU U
marucTparypa B obnactu
VNHHOBALMOHHBIX TEXHOMNOMI
B cdhepe aHeprocbepexeHns 1
3KOMNOrMYECKOro KOHTPOrsi B )
POCCUIACKMX YHMBEPCUTETAX C
i6oTopatenen
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GreenMA

w Textbook for the Master Programme /./
“INNOVATIVE TECHNOLOGIES FOR —t
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Shiryaeva

Lifecycle of Energy,
Energy Management and
Optimum Decision Making

XKU3HEHHbIN LUUKI 3Heprun.
OHepreTM4YecKkUn MeHeAXKMEHT
U NPUHATME ONTUMaNbHbIX pPeLleHnN

Mop pepakumeit H. Wnpseson

YuebHoe nocobue Ansi MarucTepcKon nporpammb
"MHHOBALUMOHHBIE TEXHONOTMU B COEPE i
OHEPIOCBEPEXEHWUA U 3KOJIOTMYECKOIO KOHTPOIS:

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

TEMMYC
“Oby4yeHune
B TEYEHVE BCEW XKU3HU U
maructparypa B obnactu
VNHHOBALIOHHbIX TEXHOMOrNIA
B cdhepe aHeprocobepexeHns u
3KOMOrM4YECKOro KOHTPOIs B
POCCUMCKIX YHUBEPCUTETAX C
n
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GreenMA
‘ Textbook for the Master Programme 4

‘INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Popov

Energy and
Environmental Audit

dHepreTUYeCcKum
M 3KONOrM4yecKkum ayauTt

Mop pepakumeit H. Monosa

YyebHoe nocobue Ana maructepckoil nporpaMmbl
"MHHOBALUMWOHHBLIE TEXHONOTUA B COEPE
OHEPTOCBEPEXEHUA N SKOJNTIOTMYECKOIro KOHTPONA™

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

TEMNYC
“Oby4eHune
B TEYEHWNE BCEN XKU3HU U
marucTpaTypa B obnactu
VNHHOBALIOHHbIX TEXHOMOMNIA
B chepe aHeprocbepexeHns n
3KOIOTMYECKOro KOHTPONS B )
poccwwcmx yHuBepcutetax c
 ywactuem aGomqa*renew y
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GreenMA
# Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edit by S. Fedosov

Engineering and Economic Analysis of
Energy Saving Activities

WUH)XXeHepHbIA N 3KOHOMUYECKUW aHanus3
3Heprocbeperarowmx MepPoOnpUATUN

Mop pepakumei C. ®epocosa

YuebHoe nocobue Ans MarncTepcKoi nporpaMmel
"MHHOBALUMOHHbIE TEXHONOIMN B COEPE
OQHEPIOCBEPEXEHWUA U 3KONOTrMYECKOIro KOHTPONA”

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

TEMNYC
“ObyyeHne
B TEYEHWE BCEN XU3HU U
marvucTparypa B obrnacTu
VHHOBALIMOHHbIX TEXHOMOTNiA
B cdhepe aHeprocoepexeHus n
3KOINOTMYECKOro KOHTPOIS B
POCCUICKMX yHMBEPCUTETAX C
yyacTuem paGotoparenen
~ GREEN MASTER"
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GreenMA W
‘ Textbook for the Master Programme - /

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Kornilov

Environmental Safety and
Energy Sustainable Development

Jkonorun4yeckasa 6e3onacHoOCTb
n 3HeproyCToﬁ'-|MBoe pa3BuTue

Mop pepakuueit H. KopHunosa

YuebHoe nocobvie Ans MarncTepCcKoii MporpaMmb!
"MHHOBALWOHHLIE TEXHONOIrN B COEPE
QHEPITOCBEPEXEHUA N 3KONOTMYECKOIo KOHTPOJIA™

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

TEMMNYC

“ObyyeHune

B TEYEHUEe BCEeW XN3HU U
marucTparypa B obnactu

VHHOBALIMOHHbIX TEXHOMOMNIA

B cdhepe aHeprocbepexeHus n

9KOMOrM4ECKOro KOHTPONs B

POCCUICKUX YHUBEPCUTETAX C

y4actvem pabotoaatenen

- GREEN MASTER”
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GreenMA (
‘ Textbook for the Master Programme \-,,,,;/

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by V. Semenov

Practical Application of
Energy Saving Technologies

MpakTnyeckoe npumMmeHeHue
3HeprocoeperarowUX TEXHONOIMHN

Mop pepakuven B. CemeHoBa

YuebHoe nocobue Ansi MarncTePCKoi Nnporpammb|
"MHHOBALIMOHHBIE TEXHONOTUN B CPEPE
QHEPTOCBEPEXEHUA U SKONOrMYECKOIo KOHTPONA™

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

TEMIYC

“Oby4eHune

B TeYEHMWE BCEM XI3HU U

mMarucTparypa B obnactui
VHHOBALMOHHbIX TEXHOMOTN

B cchepe aHeprocbepexeHus n
3KOIOMMYECKOro KOHTPOSs B
POCCUICKMX YHUBEPCUTETaX C

yyactvem paﬁoronaTenew

GREEN MAS [ER’
_dy

y
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GreenMA
‘ Textbook for the Master Programme -

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by Y. Panov

Modelling Technological and
Natural Systems

MogenupoBaHue NpPUPOOHbLIX
U NPOMbILLUIIEHHbIX CUCTEM

Moga pepakumen tO. MNaHoea

YyebHoe nocobue Ans MarucTepcKoi NporpaMmbi
"MHHOBALMOHHBLIE TEXHONOIr'Mn B COEPE
SHEPITOCBEPEXEHWUA U SKONMOTMYECKOIo KOHTPONA™

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

TEMMNYC

“Oby4eHune

B TEYEHVE BCEW XKU3HU U
marucTpatypa B obnactu

MNHHOBALMOHHbIX TEXHOMOI

B chepe aHeprocoepexeHuns n
3KOJIOrMYECKOro KOHTPOrs B

POCCUICKMX YHMBEPCUTETAX C

yyactuem pabortoparenein
GREEN MASTER” !/
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GreenMA
w Textbook for the Master Programme W

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by A. Musaio, L. Mozerova

Glossary for GREENMA Project

Mmoccapun npoekta GREENMA

Mop pepakuueit A. Mycaiio, I1. MosepoBoii

YyeBHoe nocobue Ans MarncTepckoi nporpaMmbi
"MHHOBALUUMOHHBLIE TEXHONMOIrNU B COEPE
OHEPIOCBEPEXEHUA U SKONOrM4YECKOIo KOHTPONA”

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

TEMMYC
“ObyyeHne
B TeYEeHMEe BCEN XKNU3HU U
marucTpatypa B obnactu
VNHHOBALIOHHbIX TEXHOMOTUM
B cdhepe aHeprocobepexeHns
3KOIOTM4ECKOro KOHTPOTS B
POCCUNCKUX yHMBEpCUTETAX C
yyactvem paboTtoga
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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
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possible claims to property rights made by personnel belonging to one of the Parties
or by those in contact with such personnel.

All the partners listed in the preamble have equal right to use the GREENMA
trademark as registered and recognized by the competent Russian Federation’s

authorities.

Article 8: Confidentiality of Information
The Parties shall take all reasonable steps not to divulge to third parties any
confidential data or information acquired in relation to or in the carrying out of the

activities foreseen by this agreement.

Article 9: Costs, assistance and support

With the aim of carrying out the activities foreseen by this agreement, the Parties shall
raise the necessary economic resources within the limits of and in accordance with
legislation in force in their countries. Each Party shall provide, in accordance with their
respective laws and regulations, all necessary assistance and support to visiting
students, teaching staff, researchers, and technical and administrative personnel as
established in the specific implementation agreements mentioned at article 2.

The costs related to the initial stipulation of the network will be on charge of the

GREENMA project budget.

Article 10: Safety
As regards safety in the workplace for visiting members of staff of the partner
University, where the host University belongs to an EU Member State, the host
University shall conform to applicable European Union legislation; where the host
University belongs to a non-EU Member State, the host University shall conform to

applicable national legislation.
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Article 11: Insurance
In accordance with the applicable provisions in force of their respective countries, both
Parties shall verify the insurance cover, including healthcare, of participating
personnel.
Where the implementation agreements set forth in Article 2 foresee scientific and
laboratory activities, such implementation agreements shall specify the details of

insurance cover.

Article 12: Handling of Personal Data
The Parties shall handle and store data held on computer and on hard copies relating
to the carrying out of the activities foreseen both by this agreement and the
implementation agreements set forth in Article 2 in accordance with their applicable

national legislations.

Article 13: Incompatibility
The Parties declare that none of the personnel participating in the activities foreseen
by this agreement find themselves in a situation that might give rise to incompatibility
or conflicts of interest pursuant to applicable national legislations and that the related

provisions of such legislations shall be respected at all times.

Article 14: Disputes and Final Provisions
The Parties consider this agreement as a declaration of intent that does not have the
legal force of a formal legal contract. The Parties agree therefore, wherever possible, to
seek an amicable resolution of any dispute.
The specific cooperation initiatives described shall be started only if sufficient
economic resources are available; no Party shall be obliged to participate in or develop

an activity for which external or internal resources are not already available.
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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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Genoa, 31* May 2016 London, _{I ik Aozt 20) [

For the University of Genoa For the Partner n° 13 [CULUK]
. City University of London
Rector «/" < DeloTy vie crpscer ol

. il ; Aa
Professor COMANDUCCI Paolo PlofetCeg coms A~ TImE AL co v M4

1%»—/’ L\\ &@ W’EX—\ o

&, The City University
School of Enginaering
and Mathematical
Scienoces

£k
L7l |

Seal
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Genoa, 31% May 2016 Stavropol, e

For the University of Genoa For the Partnef n° 21 [ENERG]
Cvy 505 ENERGOMERA JSC
A Clettore

Rector 3‘&:( IUNE 20/(€

Professor COMANDUCCI Paolo
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Genoa, 31 May 2016

For the University of Genoa

@)
Rector j?g?”‘%”

Professor COMANDUCCI Paolo

st
Yekaterinburg, 2t June 20416
For the Partner n° 16 [INES]

Institute of Energy Saving of Sverdlovsk Oblast

o
e
S
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1 JUN 20

Genoa, 31% May 2016 Ivanovo,
For the University of Genoa For the Partner n° 8 [ISUCT]
j? (7‘..7)/ Ivanovo State University of Chemistry and Technology
Rector Tlettore Rector
Professor COMANDUCCI Paolo Prof. BUTMAN et

Seal
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Genoa, 31# May 2016

For the University of Genoa

Rector jf Q@{'dw
Professor COMANDUCCI Paolo
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Genoa, 31*t May 2016

For the University of Genoa

Rector ,.% ;

2

Professor COMANDUCCI Paolo

Seal

B

Moscow, _ 7% Jime Aoty
For the Partner n° 10 [MUCTR]
D.Mendeleyev University of Chemical Technology of Russia

£y S
D O
SRR
WRGSE7
TN &o)
YIS o8
VWV
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Genoa, 31 May 2016 Vladikavkaz, 07 o 2016

For the University of Genoa For the Partner n° 9 [NOSUK]

North Ossetian State University n.a. K.L. Khetagurov

Rector j? @a{'ﬁm& Rector

Professor COMANDUCCI Paolo Profi(jiéNOV Valeriy

Seal Seal
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Genoa, 31** May 2016

For the University of Genoa

Rector

Professor COMANDUCCI Paolo

3 JUN 2016

/

For the Partner n° 11 [PNRPU]

Perm National Research Polytechnic University

Rector

Prof. TASHKINOV Anatoly

' S50 R
& ‘\\‘\‘\‘\‘wﬁcapaméﬁf& by R

"':i“/ %

ey
o
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Genoa, 31* May 2016

For the University of Genoa

T Dettme

Rector

Professor COMANDUCCI Paolo

Vladimir, _ 0 6. © 7 2076
For the Partner n° 17 [ROSPONVL]

Federal Service on Customers' rights protection &
Director of the Service

FHOe YUpg”
avonory;
SAN

Seal
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Genoa, 31+ May 2016 Stavropol, M

For the University of Genoa For the Partner n® 5 [SSAU]

. o Stavropol State Agrarian University
Rector ._/7 b ,-‘/,’/,‘ o Vice Rector for Academic and Educational Work

Professor COMANDUCCI Paolo

Seal
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Genoa, 31 May 2016 Gliwice, £Y. 08. 2016

For the University of Genoa For the Partner n° 14 [SUTPL]
Silesian University of Technology

Rector l-?? QZ{”T’:’.’/.—T&

Professor COMANDUCCI Paolo

AT,

WYDZIAL TRANSPORTU
POLITECHNIKA SLASKA

RT 40-019 Katowice. ul Krasinskiego 8

tel 603-41-0%, 603-41-30
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Genoa, 31 May 2016

For the University of Genoa

C % A .
Rector &/? v/.z/\rjﬁzi‘,/’)ld
Professor COMANDUCCI Paolo
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Genoa, 2wl TUNE 2018
For the Partner n° 20 [TICASS]
TICASS Consortium 3 \

4,

TICAsSs S.c.r.l.
TECNOLOGIE INNOVATIVE pER IL CONTROLL
AMBIENTALE £ LOS

VILUPPO SOSTENIBILE
-
&

Sede Legale
-~

seal % Via B. Bosco 57/

16121 Genove

R, IVA; 81955020003



Genoa, 31 May 2016

For the University of Genoa

Tambov Regional A« ]
Rector ,b% @ orss Head of Nature Mngt m&”&nmmmﬂ’romon Dept.
Professor COMANDUCCI Paolo Mrs. PETROVA Nadezhda
7.06.2076
Seal
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Genoa, 31* May 2016 Tambov, 7. 06. 2076
For the University of Genoa For the Partner n° 2 [TSTU]

Tambov State Technical University
Rector g% %@ o Vice-Rector for International Relations _,/7

Professor COMANDUCCI Paolo Prof. MISHCHENKO Elena
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Genoa, 31 May 2016 Tyumen, 1. 09 . 207¢

For the University of Genoa For the Partner n° 7 UACE]]

For the Partner n° 7 UACEand
Tyumen State University of Architecture and Civil Engineering
Rector J/ '%)m”
Professor COMANDUCCI Paclo u*

ww s
Prof. NOVO!

Seal
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st ;
Genoa, 31t May 2016 Yekaterinburg, 21 Jbt ne 2ole

For the University of Genoa For the Partner n° 18 [UCOSR]

Rector ‘%%

Professor COMANDUCCI Paolo

JLNL

Union of Constructors of Sverdlovsk Region
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Genoa, 31* May 2016 Alicante, M ol

For the University of Genoa For the Partner n°® 15 [UDAES]
Universidad de Alicante
Rector jf/% Hedd ot DNTERNAT oNAL s oRemation
Profi P ;
v ul SR P
] >, .. b $
Seal / i
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st
Genoa, 31%t May 2016 Yekaterinburg, 21 Jun e 2016

For the University of Genoa For the Partner n° 3 [URFU]

Ural Federal University n.a. Boris Eltsin
Rector j/ % Rector
Professor COMANDUCCI Paolo Prof. KOKSHAROV Vighgf™s Wi,

o
S bl

0%aS0? Y40 O
¢ fos S Pocen, e s, SN

e <

S RN
Neaz G

1553

e

H
1Ex 8
LH
Seal o/ &
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Genoa, 31 May 2016 Vladimir, .0, & 6.29 {6

For the University of Genoa For the Partner n° 4 [VLSU]

Rector '.% -%{éw Rector

Professor COMANDUCCI Paolo Frof. SARALIDZR |

Seal
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For the University of Genoa For the Partner n° 6 [VSUACE]
Voronezh State University of Architecture and Civil Engineering

s
Rector TP G stoes

Professor COMANDUCCI Paolo

Mf/@/\uﬁowsw Igor
T ,%w:( 2
A 0.4 X

Rector
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VyebHoe u3nanue
MATHUCTEPCKAS IPOTPAMMA. UTHHOBAIIUOHHBIE
TEXHOJIOTUU DHEPTOCBEPEXEHUS U KOHTPOJISA
OKPYKAIOIIEN CPEJIBI «<GREEN MASTER»

Vuebnoe nocooue

00O «Pekon»,
392000, r. Tam60B, yi1. YpoxkaiiHas, 2 1.,
e-mail: print@435300.ru
ten. 8 (4752) 43-53-00

®dopmar 60x90/16. Bymara odcernast. [ledars anekrporpadudeckas.
Tapautypa Times. Yen. neu. 1. — 9,25. Tupax 100 9k3.
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