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Foreword to Compendium

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

Energy security of Russia is guaranteed by several opportunities:

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

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

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

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

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

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



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

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

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

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

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

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



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

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

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

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

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

the GREENMA project celebrated during the mentioned event;

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

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

1.

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

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

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

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

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

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

structural support to the process of curricular reform by publishing of

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



equipped with modern pilot plants;

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

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

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

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

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

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

Thank you for your attention and for your contribution.

Tambov, September 2016 Dr: Liliva Mozerova

Mpr. Angelo Musaio
Prof. Nikolay Popov

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

University

Stavropol State Agrarian University, SSAU, Russia

Programme level

Master level

Status

Joint International Program

Name of the course

“Innovative Technologies for Energy Saving and
Environmental Control” (05.04.06 Russian education
classification code)

Field and classification code

“Ecology and Nature Management”
(05.04.06 Russian education classification code)

Qualification Master of Ecology and Nature Management
Faculty Faculty of ecology and landscape architecture
Address str, Zootechnichesky 12, Stavropol, 355017, Russia
Course length 2 years
Workload 120 credits (in accordance with ECTS)
4320 academic hours (in accordance with Russian
education standard)
Start date September 2014
Professional Stakeholders consulted for the designing of the study-
recognition program:

- Institute of Energy Saving of Sverdlovsk Oblast,
Yekaterinburg

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

- Union of Constructors of Sverdlovsk Region,
Yekaterinburg

- Tambov Regional Administration

- Energomera JSC in Stavropol

Teaching organization

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

Preliminary statement:

The process of introducing the two-level education system in the Russian Federation
results in changing the workload unit. These measures are settled in order to
harmonize the Russian Federation academic systems with the European ones. The
term “Russian credit unit” (RCU), in Russian ‘““Zachetnayaedinitsa” (‘‘Passing
unit””) was introduced for the State Education Standard of the Third generation
developed in recent years. One RCU is considered equal to 1 ECTS credit unit. Now

the workload of:

e  Master program — 120 RCU
e  Bachelor program — 240 RCU
e  Specialist program — 300 RCU




Preface

The program GREEN MASTER proposes a combined approach of environmental
protection and control with the ecology and technology management of energy and
sustainability issues. The master program in Energy Saving and Environmental
Control is a program that proposes a multi-disciplinary educational approach to
train next-generation managers and professionals interested in leading the change
towards a sustainable future.

The master program aims to give graduate students an in-depth knowledge of energy
and resource fundamentals, natural resource management, complex approach to
innovations, monitoring techniques and environmental control of emissions and
work environment for evaluating real environmental conditions and preserving
environmental heritage. The program final aim is the harmonization of academic
approaches to Energy Saving for environmental protection and control by means of
analysis and best practices, building a system of socially and professionally resilient
and competitive specialists.

Agriculture as a basis for the development of energy saving and ecological balance in
the program is GREEN MASTER Stavropol State Agrarian University with master’s
degree program in the direction of “Ecology and nature”. The effectiveness of the
new educational master’s program is largely dependent on the centrifugal force of
the Agrarian University and its practice with a strategic partner of JSC “Concern”
Energomera. ““At the core of the program - a multidisciplinary educational approach
for the preparation of a new generation of managers and professionals interested in
innovative changes towards sustainable future. Thus, the ultimate goal of the program
- the harmonization of academic approaches to energy saving, environmental
protection and management through analysis and best practices.

Study-programme model:
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Identification of educational needs of labor market and other
stakeholders and definition of educational objectives

A survey amongst the local employers have been carried out in order to develop a new
Master’s program “Innovative Technologies for Energy Saving and Environmental
Control” and facilitate co-operation between the University and local enterprises in
the preparation and implementation of the program as well as facilitate employment
of newly-graduated Masters.

The survey involved representatives of industrial, environmental, scientific and
agricultural fields. All respondents had previously co-operated with educational
institutions and confirmed that their companies run practical training programs for
students. Such experience is considered an essential aspect of practical training
contributing greatly to successful employment of graduates.

The majority of respondents named practical experience, efficiency and educability
among the most important factors that have the greatest impact on the career
development of a young specialist.

According to employers, the University should focus on the following areas in
order to increase the level of professional competence of graduates: increase the
efficiency of the hands-on training and practical component of the curriculum,
development of team and communication skills, analysis of the existing business
models, arrangement of team building events and improvement of language skills
of graduates.

Nearly all respondents noted an increased demand for the graduates trained in the
fields of sustainable energy management and development. The employers also
demonstrated keen interest in the various forms of cooperation with the University, in
particular through participation in the educational process by giving lectures, seminars
etc.; providing placement for work experience and internship and participation in
the assessment process of graduates’ dissertations. Almost all respondents expressed
their willingness to contribute to the development of educational programs, pointing
out that the major problem of interaction between business and education is the lack
of the state programs on fusion of business practices with educational studies and
as the result the lack of incentive for employers to commit to educational programs.

In summary, we can conclude that there is a significant demand for graduates with
Master’s degree in the fields of sustainable energy management and development.
In addition, employers are interested in providing placement for practical training of
graduates and are ready to participate in the learning process.

Aims of the program

The program GREEN MASTER proposes a combined approach of environmental
protection and control with the ecology and technology management of energy and
sustainability issues. The master program in Energy Saving and Environmental
Control is a program that proposes a multi-disciplinary educational approach to



train next-generation managers and professionals interested in leading the change
towards a sustainable future.

The master program aims to give graduate students an in-depth knowledge of energy
and resource fundamentals, natural resource management, complex approach to
innovations, monitoring techniques and environmental control of emissions and
work environment for evaluating real environmental conditions and preserving
environmental heritage. The program final aim is the harmonization of academic
approaches to Energy Saving for environmental protection and control by means of
analysis and best practices, building a system of socially and professionally resilient
and competitive specialists.

Programme languages: Russian and English
Admission criteria:

e  Bachelor or Specialist degree in a relevant branch of Science or
Engineering, with specific reference to Ecology and Environmental
Management; 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:

The teaching process will consist of seminars, research supervision, practices,
creative workshops, problem solution classes, laboratory classes, internships,
mobility, field practice, e-learning.

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

1. Tuning methodology
2. Dublin descriptors
3. ECTS

Learning assessment
For the assessment of learning outcomes following methods

Tests;

Independent work;

Responses to questions (written and oral);
An essay on a given topic;

Report;

Presentation;

Role play;

Group work;

Discussions;

Case-study;

15



e  Colloquium;
e Examination.

Key competencies of the program

Based on the discussion and the survey of employers were formulated and distributed
to the appropriate cluster the following key competencies of the program:

Subject-related (Specific) competences
Knowledge and Understanding

Knowledge and understanding of subject area and profession
Understanding of the principles of Green Master, their responsibility and
role in society

e Knowledge and understanding of essential facts, concepts, processes,
principles and theories of ecology and philosophical concepts of natural
science

Applying knowledge and understanding

e  Ability to define strategic directions of solving environmental problems
with respect to regional needs
Ability to use information and communication technologies
Ability to find, process and analyses information
Ability to select and apply necessary tools for analyzing and processing
environmental information

e  Ability to effectively apply basic principles and laws of basic sciences to
the solution of modern environmental problems

e  Ability to apply knowledge of methods of processing, analysis and
synthesis of field and laboratory environmental information on practice

e  Ability to develop and implement a plan for the solution of environmental
problems

e Applying knowledge of theoretical bases of maintenance of ecological
and energy security of the enterprises on the basis of ecobalancing
development

Generic competences
Making Judgment Skills

e  Ability to make sound and informed decisions
e  Ability to integrate knowledge and handle complexity, to formulate
judgements with incomplete or limited information

Communication and Team-working skills

Ability to work independently and in a team

Ability to work in an international environment

Ability to independently or jointly with other specialists to conduct
research in the field of energy saving and environmental control



Skills of doing presentations and discussions on environmental issues with

experts in various industries

Ability to interact with

representatives of other directions in solving

important strategic tasks in the sphere of energy saving and environmental

control

Ability to lead or initiate activity, and take responsibility for the

intellectual activities of individuals or groups.

Learning skills

Ability to self-educatio

n

In the table mapped to key competencies identified in the survey of employers with
key competencies of graduates according to the Russian educational standard

Key competencies identified
in the survey of employers

Competencies of graduates according to the
Russian educational standard

Knowledge and Understandi

ng

1. Knowledge and
understanding of subject area
and profession

Knowledge about the philosophical concepts

of natural science and the fundamentals of
methodology of scientific knowledge in the study
of different levels of organization of matter,
space and time (GPC-1)

2. Understanding of the
principles of Green Master,
their responsibility and role
in society

Readiness to act in emergency situations, bear
social and ethical responsibility for the decisions
taken (CC'-2) Ability to active social mobility
(GPC’-5)

3. Knowledge and
understanding of essential
facts, concepts, processes,
principles and theories of
ecology and philosophical
concepts of natural science

Knowledge about the philosophical concepts

of natural science and the fundamentals of
methodology of scientific knowledge in the study
of different levels of organization of matter,
space and time (GPC-1)

Practical skills

1. Ability to define strategic
directions of solving
environmental problems with
respect to regional needs

Ability to use profound knowledge of legal and
ethical norms in the assessment of the impact of
their professional activities, the development and
implementation of socially significant projects
and to use in practice skills and abilities in the
organization of research and scientific-production

work in the management research team (GPC-7)

!CC - Cultural competence (according to the Russian educational standard)

2GPC - General professional competence (according
3PC -Professional competence (according to the Rus:

to the Russian educational standard)
sian educational standard)
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2. Ability to use information
and communication
technologies

Ability to apply modern computer technology
in the collection, storage, processing, analysis
and transfer of geographic information and

for solving research and production and
technological challenges of professional activity
(GPC-2)

Understanding the basics of designing, expert-
analytical work and perform research using
modern approaches and methogis, instruments
and computing complexes (PC™-3)

Ability to use modern methods of processing and
interpretation of environmental information for
scientific and industrial research (PC-4)

3. Ability to find, process and
analyses information

Ability for abstract thinking, analysis, synthesis
(CC-1) Possession of methods of assessing
representativeness of the material, the volume of
samples when conducting quantitative research,
statistical methods of comparing data and
identifying patterns (GPC-6)

4. Ability to select and
apply necessary tools for
analyzing and processing
environmental information

Ability to use profound knowledge of legal and
ethical norms in the assessment of the impact of
their professional activities, the development and
implementation of socially significant projects
and to use in practice skills and abilities in the
organization of research and scientific-production
work in the management research team (GPC-7)

5. Ability to effectively apply
basic principles and laws of
basic sciences to the solution
of modern environmental
problems

Ability to use profound knowledge of legal and
ethical norms in the assessment of the impact of
their professional activities, the development and
implementation of socially significant projects
and to use in practice skills and abilities in the
organization of research and scientific-production
work in the management research team (GPC-7)

6. Ability to apply knowledge
of methods of processing,
analysis and synthesis

of field and laboratory
environmental information
on practice

Ability for abstract thinking, analysis, synthesis
(CC-1) Ability to use modern methods of
processing and interpretation of environmental
information for scientific and industrial research
(PC-4)




7. Ability to develop and
implement a plan for the
solution of environmental
problems

Ability to use profound knowledge of legal and
ethical norms in the assessment of the impact of
their professional activities, the development and
implementation of socially significant projects
and to use in practice skills and abilities in the
organization of research and scientific-production
work in the management research team (GPC-7)

8. Applying knowledge

of theoretical bases of
maintenance of ecological
and energy security of the
enterprises on the basis of
ecobalancing development

Ability to creatively use the scientific and
production and technological activities
knowledge of fundamental and applied topics of
special disciplines graduate programs (PC-2)

Graduate skills

1. Ability to make sound and
informed decisions

Ability for abstract thinking, analysis, synthesis
(CC-1)

2. Ability to integrate
knowledge and handle
complexity, to formulate
judgements with incomplete
or limited information

Ability to formulate problems, objectives and
methods of scientific research, to obtain new
reliable facts on the basis of observations,
experiments, scientific analysis of empirical data,
abstracted scientific papers, prepare analytical
reviews of the accumulated information in the
world of science and production activities,
summarize the results obtained in the context
of previously accumulated science knowledge
and to formulate conclusions and practical
recommendations on the basis of representative
and original research results (PC-1)

3. Ability to work
independently and in a team

Ability to active social mobility (GPC-5)

4. Ability to work in an
international environment

Ability to use the state language of the Russian
Federation and a foreign language as a means of
business communication (GPC-4)

5. Ability to independently or
jointly with other specialists
to conduct research in the
field of energy saving and
environmental control

Readiness for independent research work and
work in team capacity to generate new ideas
(creativity) (GPC-8)
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6. Skills of doing
presentations and discussions
on environmental issues with
experts in various industries

Ability to actively communicate in scientific,
industrial and social spheres (GPC-3)

7. Ability to interact with
representatives of other
directions in solving
important strategic tasks in
the sphere of energy saving
and environmental control

Ability to actively communicate in scientific,
industrial and social spheres (GPC-3)

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

Ability to actively communicate in scientific,
industrial and social spheres (GPC-3) Willingness
to lead a team in the sphere of their professional
activity, tolerant perceiving social, ethnic,
confessional and cultural differences (GPC-9)

9. Ability to self-education

Ability to self-development, fulfillment, using
creativity and imagination (CC-3)

Thus, as a result of the development of this master’s program graduate in accordance
with the requirements of employers and educational standard should possess the
following set of core competencies:

Knowledge and Understanding

Knowledge and understanding of subject area and profession
Understanding of the principles of Green Master, their responsibility and

role in society

e Knowledge and understanding of essential facts, concepts, processes,
principles and theories of ecology and philosophical concepts of natural

science

Practical skills

e  Ability to find, process and analyses ecological information and to use
communication technologies

e  Ability to effectively apply basic principles and laws of basic sciences to
the solution of modern environmental problems

e  Ability to develop and implement a plan for the solution of environmental

and energy problems

Graduate skills

e  Ability to integrate knowledge and handle complexity, to formulate
judgements with incomplete or limited information
e  Ability to independently or jointly with other specialists to conduct
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research in the field of energy saving and environmental control

Ability to interact with representatives of other directions in solving
important strategic tasks in the sphere of energy saving and environmental
control

Ability to self-education
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Programme structure

Basic subjects

Philosophic problems of natural sciences

English Language for Environmental Studies

Computer technologies and statistical methods in ecology and
environmental management

Modern environmental problems and environmental management
International cooperation in the field of environmental protection
Sustainable development

Compulsory subjects

Introduction to thermodynamics of open systems

Modern “Green” protection and energy saving technologies

Practical using and methods of optimization of energy and resource saving
technological systems

Environmental Safety and Energy Sustainable Development
Environmental laboratory experiment

Elective subjects

Energy saving and ecological audit

Organic agriculture

Modeling of Technological and Ecosystems
Energy and environmental management
Monitoring of natural and technogenic systems
Ecological reconstruction of urban areas

Scientific and Research Practice
Master Thesis
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GREENMA programme learning outcomes

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

Programme Outcomes

Key competences | Program Learning Outcomes

Knowledge and Understanding

Knowledge and Al To know the basic laws of development of

understanding of subject nature and society

area and profession A2 To understand the importance of their
profession

Understanding of the A3 To understand actual problems of ecology and

principles of Green nature management

Master, their responsibility A4

. . To understand the legal basis of professional
and role in society

activity
AS To know the basics of international cooperation
on addressing environmental problems
Knowledge and A6 To know the basic scientific directions and
understanding of essential concepts of natural science

facts, concepts, processes,

S . A7
principles and theories of
ecology and philosophical
concepts of natural science | A8 To know fundamental and applied branches of
ecology, nature management, environmental
protection, impact assessment on the
environment, ecological design, energy saving

To know the principles and methods of system
analysis

Practical skills

Ability to find, process Bl To be able to independently use modern
and analyses ecological computer technology to solve professional
information and to problems

use communication B2 To be able to find, process and analyse
technologies

information

B3 To be able to apply methods of assessing and
modeling different processes occurring in
natural and anthropogenic systems

23



Ability to effectively B4 To be able to apply knowledge of theoretical
apply basic principles and bases of maintenance of ecological and energy
laws of basic sciences to security of the enterprises on the basis of
the solution of modern ecobalancing development
environmental problems B5 To understand interrelations of energy and
ecology
B6 To understand methods of system approach to
analysis and synthesis of energy consumption
processes
Ability to develop and B7 To be able to identify the strategic directions of
implement a plan for the solving environmental and energy problems
sol(;mon of env;)rlonmental B8 To have experience in the development
and ehergy probliems of the action plan on environmental audit,
environmental control, environmental design
and environmental management of production
processes
B9 To be able to choose criteria for solution
assessment in environmental and energy
systems analysis and energy saving options
Graduate skills
Ability to integrate Cl To be able to generalize the results obtained in
knowledge and handle the context of previously accumulated science
complexity, to formulate knowledge
judgements with
incomplete or limited
information
Ability to independently C2 To have experience of working in a scientific
or jointly with other team
SP ec1ahs§s to conduct C3 To be able to plan and deliver a science
research in the field . :
: experiment on environmental assessment of
of energy saving and
. natural and man-made systems
environmental control
C4 To have the experience of organizing creative
group integrated control of industrial processes,
development of work plans in energy saving
Ability to interact with Cs5 To be able to logically true, reasoned and clear
representatives of other to build oral and written language in Russian
directions in solving and English
important strategic tasks C6 To have experience of doing presentations and
in the sphere of energy di - : tal matt ith
saving and environmental iscussions on environmental matters wi
experts in various industries
control
Ability to self-education Cc7 To be able to identify and use various sources

of learning professional knowledge and skills
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Module indication
Basic subjects

Module 1 Title Philosophic problems of natural sciences
Credits 1 ECTS credit, 36 academic hours
Module leader and Zolotarev S.P.

assistant (if any)

Study terms Year 1, semester 1

Aim of the module

The formation of ideas about the unity of philosophical and scientific worldviews
based on the identification of deep connections of philosophy and science,

as well as in-depth study of fundamental ontology-epistemological and
philosophical-methodological ideas and principles as the Foundation of scientific
research.

Module Learning QOutcomes
Knowledge and understanding
e to understand the science in the temporal development of the current
philosophical problems of the foundations of modern science
to know forms and methods of scientific knowledge
to know directions of scientific knowledge
to know the principles and methods of analysis of the problems of
scientific and technological development of the modern society
Practical skills
e to be able to choose and implement methods of scientific research
Graduate (or Transferable) skills
e to be able logically formulate, present and argue to defend their own
vision of the problems under consideration

Content of the Module

The relationship of science and philosophy.

Modern concepts of natural science.

Scientific rationality.

Modern physical picture of the world.

The concept of space and time in modern physics.

Quantum mechanics: determinism, indeterminism, probability.
Synergetics paradigm of non-linearity in modern science.
Philosophical problems of modern natural history.

System approach in modern science.

WX ANR WD~

Teaching Methods Lectures — 6 hours
Seminars — 9 hours
Individual work — 22 hours

Learning Assessment Presentation, discussion, colloquium,
examination.
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Module 2 Title English Language for Environmental Studies

Credits 3ECTS credit, 108 academic hours

Module leader and Kalugina E.N.
assistant (if any)

Study terms Year 1, semester 1

Aim of the module

This is an intensive program should help students to build their skills of English
proficiency to succeed at the University, environmental studies or a career.

The aim of the course is the improvement of foreign language communicative
competence necessary for scientific and professional activities and enable them
to use English in scientific work.

Module Learning Qutcomes
Knowledge and understanding
e  know the cultural differences of conducting research activities in the
field of energy saving and environmental control
Practical skills
e to be able to read and understand original literature in a foreign language
e to be able to draw lessons from foreign sources in the form of a
translation, abstract
e to be able to produce various logical operations (analysis, synthesis,
establishment of cause-effect relationships, reasoning, generalization
and conclusion, commenting)
Graduate (or Transferable) skills
e to use language to think and reason, as well as to access, process and use
information for learning
e to be able to respond appropriately to written or spoken English by
writing paragraphs or a short essay, to Express thoughts clearly
e make professional presentations in English

Content of the Module

The emphasis in the program is made for a highly effective academic

communication skills by focusing on four skill areas — reading, writing, speaking

and listening, and academic skills.

Intonation making sentences, word stress.

Conversation on environmental topics.

Look-reading the translation of scientific texts.

Presentation prepared presentation (argument).

Introductory reading.

Listening: general and special information.

The formation of a dictionary of specialized vocabulary for topic:

general scientific vocabulary and terms.

8. Learners reading: a complete and accurate understanding of the content
of the text.

9. Letter: abstracting of texts.

A el e
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Teaching Methods

Lectures — 2 hours,

Seminars — 52 hours,

Individual work — 54 hours

The learning process includes communicative
activities, practical exercises, group work,
presentations and assignments.

Learning Assessment

Examination:

1.

Learners read the original text from a
narrow specialty with a volume of 2500-
3000 characters using the generated
master dictionary-glossary.

Look-up the reading of the text without
the vocabulary of 1000-1500 characters
in the profession, and the retelling of its
content in English.

Conversation in English on issues
related to energy conservation and
environmental control.
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Module 3 Title Computer technologies and statistical methods

in ecology and environmental management

Credits

2ECTS credit, 72 academic hours

Module leader and Gudiev O.Yu., Shlaev D.V.

assistant (if any)

Study terms Year 1, semester 1

Aim of the module

The aim of the module is to prepare highly qualified specialists who know the
basics of modern computer technologies of information processing by methods
of mathematical statistics in ecology and environmental management.

Module Learning Qutcomes
Knowledge and understanding

to understand the science in the temporal development of the current
philosophical problems of the foundations of modern science

to know forms and methods of scientific knowledge

to know directions of scientific knowledge

to know the principles and methods of analysis of the problems of
scientific and technological development of the modern society

Practical skills

to be able to independently use modern computer technology to solve
professional problems

to be able to apply quantitative and statistical research methods to
compare the received data and identifying patterns

to be able to analyze spatial information using computer technology

Graduate (or Transferable) skills

to be able to apply methods for assessing the representativeness of the
material, the volume of samples when conducting quantitative research,
statistical methods of comparing data and identifying patterns

to be able to compile statistics using information from the literature

Content of the Module

1.

One-dimensional statistical models as a tool for processing and analysis
of information in ecology and environmental management.

2. Statistical estimation of parameters of environmental objects.
3. Statistical research of dependences.
4. Processing of environmental data.
5. The calculation of the statistical parameters of the distribution of
environmental data.
Teaching Methods Laboratories work —16 hours

Individual work — 20 hours

Learning Assessment Check individual homework, examination.
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Module 4 Title Modern environmental problems and
environmental management

Credits 1 ECTS credit, 36 academic hours

Module leader and Zelenskaya T.G.
assistant (if any)

Study terms Year 1, semester 1

Aim of the module

The aim of the module is to develop students basic ecological thinking,
providing a comprehensive approach to analyzing and solving environmental
and energy problems of modern management and sustainable development
of system ‘“‘nature-economy-society”, as well as professional competence in
research activities.

Module Learning Outcomes
Knowledge and understanding
e to know the importance of ecology and its role in the formation of
harmonious relations between nature and society
to know the basic principles of environmental management
to know the processes and consequences of anthropogenic
transformation of the environment
Practical skills
e to be able to analyze the impact of social and economic characteristics
of the regions and countries on the specific character of the interrelations
in the system ‘“‘nature - society - economy”’
e to be able to understand the relationship between human development
and the emergence of energy and environmental issues
Graduate (or Transferable) skills
e to have experience of doing presentations and discussions on the issues
of interaction between society and nature

Content of the Module
1. Conceptual foundations of modern ecology and environmental sciences.
2. Natural resource potential of the Earth.
3. Global ecological problems.
4. Regional system of nature management

Teaching Methods Lectures — 4hours

Seminars — 10 hours

Individual work — 22 hours

The learning process includes business and role
games, case studies, collective mental activity,
discussion, project work research nature.

Learning Assessment Presentation, discussion, colloquium,
examination.
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Module 5 Title International cooperation in the field of
environmental protection

Credits 1ECTS credit, 36 academic hours

Module leader and Serikov S.S.
assistant (if any)

Study terms Year 1, semester 2

Aim of the module

The aim of the module is the formation of ideas about the main directions and
forms of international cooperation in the field of environmental protection, the
need for international cooperation in the field of environmental protection and
its main directions; the formation of ideas about Russia’s role in international
cooperation in the field of environmental protection.

Module Learning Outcomes
Knowledge and understanding
e to understand the role of ecologists in solving global energy and
environmental problems
e to know the directions and forms of international cooperation in the field
of energy saving
e to know the main international environmental organizations
Practical skills
e to be able to identify the main strategic directions of solving
environmental and energy problems in the world
Graduate (or Transferable) skills
e have the skills of collecting and analyzing information about the state of
the environment in different regions of the world
e to formulate environmental problems and challenges in the field of
international cooperation

Content of the Module
1. Global environmental policy and global environmental development.
2. International legal principles of environment protection.
3. International environmental organizations.
4. International cooperation in the field of energy saving and environmental
protection.

5. Information services, systems and databases.
6. International transition program to sustainable environmental
management.
Teaching Methods Lectures — 4hours

Seminars — 18 hours

Individual work — 14 hours

In the process of teaching the module uses the
following learning technologies: lectures with
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the use of modern technical means of training;
practical training in the form of workshops-
trainings; individual homework; individual
counselling of teacher.

Learning Assessment

Check individual homework assignments,
creative work, work with electronic teaching
materials and sites, final control testing.
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Module 6 Title Sustainable development

Credits 3ECTS credit, 108 academic hours

Module leader and Zelenskaya T.G.
assistant (if any)

Study terms Year 1, semester 2

Aim of the module

The aim of the module is the formation of modern ideas about sustainable
development as scientific ideology and applied field based on the development
of scientific ideas about a particular subject area, as well as the synthesis and
reinterpretation of previously acquired knowledge. On the basis of previously
acquired knowledge and concepts in the study of the basic disciplines of natural
science cycle (bachelor’s degree) to teach masters to analyze critically the
emerging environmentally friendly situation, to find causation, and solutions to
problems in the field of nature management and environmental protection.

Module Learning QOutcomes
Knowledge and understanding
e to know basic laws of development of nature and society
e main principal, indices and indicators of sustainable development
e to know the history of the formation of the concept of sustainable
development
e to understand the methods of systems approach to the analysis of global
problems, including the problem of energy production and consumption
processes
Practical skills
e to be able to assess the existing natural, social and economic structure
from the standpoint of the concept of sustainable development
e to be able to develop work plans in energy saving for sustainable
development
e to be able to assess the natural, economic and socio-cultural factors of
sustainable development
Graduate (or Transferable) skills
e to be able to organize the creative team for complex inspection of social
and industrial processes

Content of the Module

1. The scale and possible consequences of the ecological crisis at the
present stage.

2. The stability of the biosphere.

The growth of human population: the demographic transition.

4. The demographic situation in countries at different levels of
development: the growth and decline.

5. The principles of sustainable development in relation to natural
resources.

6. The consumption of mineral resources. Energy progress.

W
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7.  Water and environmental issues in the context of sustainable
development. Environmental policy and international cooperation in
the field of environmental security. Kyoto and the Montreal Protocol:
examples of decision-making at the international level.

8. Environmental education for sustainable development.

9. Global and regional parameters of sustainable development.

Teaching Methods

Lectures — 8hours.

Seminars — 10 hours.

Individual work — 18 hours

In the process of teaching the module uses the
following learning technologies: lectures with
the use of modern technical means of training;
practical training in the form of workshops-
trainings; individual homework; individual
counselling of teacher.

Learning Assessment

Check individual homework assignments,
creative work, work with electronic teaching
materials and sites, final control testing.
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Module 7 Title Introduction to thermodynamics of open
systems

Credits SECTS credit, 180 academic hours

Module leader and Kornolov N.I.

assistant (if any)

Study terms Year 1, semester 1,2

Aim of the module

The aims of module are study of functional relations between components of
natural and industrial systems; value of mass flows and properties of operational
liquids in different parts of the system; levels of energy, and irreversibility; fuel
and other resources consumption; interrelations between technical qualities of
loss energy. Master students study thermodynamic analysis method, its link with
economic indexes of the quality of different engineering systems, which help

to compare various variants of energy efficiency solutions. Generally, module
materials help the students to develop mathematical models of energy consuming
systems and pay their attention to project decisions optimization.

Module Learning Qutcomes
Knowledge and understanding
e to know problem “areas” of energy consumption systems
e to understand energy balances in energy consumption systems analysis
e to know the methods of exergy calculation
Practical skills_
e to be able to evaluate energy life cycle in engineering system
e using the laws of thermodynamics to be able to assess energy efficiency
as a separate process units and entire technology
e to be able to analyze structural systems engineering
Graduate (or Transferable) skills
e be able to perform scientific research in the field of thermodynamics of
biological systems for various industries
e to own skills of independent work with educational, reference and
scientific literature

Content of the Module

1. Zero law of thermodynamics and its corollaries.
2. First, second, third law of thermodynamics. Entropy.
3. Methods of thermodynamics.
4. Equilibrium and stability of thermodynamic systems.
5. Phase transitions. Basic concepts and methods of equilibrium statistical
mechanics.
6. Microcanonical distribution. The canonical distribution.
Teaching Methods Lectures — 46 hours

Laboratories work — 52 hours
Individual work — 82 hours
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The learning process includes case studies,
collective mental activity, discussion, project
research work.

Learning Assessment

Check individual homework assignments,
creative work, test, examination.
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Module 8 Title Modern «Green» protection and energy
saving technologies

Credits 6ECTS credit, 216 academic hours

Module leader and Shemyakin V.N.
assistant (if any)

Study terms Year 1, semester 1,2

Aim of the module

This module makes possible to introduce to the students examples of renewable
energy production (wind and sun energy, bio fuel, etc.), rise of traditional fuel
efficiency, improvement of energy consumption systems, residential spheres
and other trends of human household activity. These, above all include “green
technologies” (environmentally friendly) aiming at decrease of negative

effect on environment by means of decreasing wastes, reduction of resources
consumption, substitution of toxic and dangerous materials by non-toxic and
low-hazard ones, etc.

Module Learning Qutcomes
Knowledge and understanding
e to know the organizational, technical, economic mechanisms of energy
saving
e to know ways of reducing harmful emissions and pollution through the
introduction of energy saving technologies
e to know the general regularities of the impact of energy production on
the environment
Practical skills
e to be able to assess the effectiveness of implementation of energy saving
measures aimed at improving the environmental situation
e to have experience in the development and implementation of measures
to ensure ecological safety of the enterprises
e to be able to choose “green” technologies to improve energy efficiency
in industrial systems
e to be able to analyse industrial problems and defects detection in energy
and resource efficiency of processes
Graduate (or Transferable) skills
e to be able to cooperate in interdisciplinary specialists group
e to be able to make decisions in the field of energy and resources taking
into account environmental conditions

Content of the Module
1. Overall human impact of technologies on the environment.
2. The role of energy processes in environmental pollution.
3. Reducing the harmful impact of energy processes in environmental
pollution.
4. Modern energy technologies.
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5. Energy surveys.
6. Non-traditional renewable energy sources.
7. Effective energy saving technology.

Teaching Methods Lectures — 54 hours

Laboratories work and seminars — 54 hours
Individual work — 108 hours

The learning process includes case studies,
collective mental activity, discussion, project
research work.

Learning Assessment Check individual homework assignments,
creative work, test, examination.

37




Module 9 Title Practical using and methods of optimization
of energy and resource saving technological
systems

Credits 3 ECTS credit, 108 academic hours

Module leader and assistant | Emelyanov S.A., Samoilenko V.V., Lysenko I. O.
(if any)

Study terms Year 1, semester |

Aim of the module

The aims of the module are the formation of legal knowledge in the field of energy
saving and energy efficiency; knowledge, skills and abilities for the rational use

of energy resources, energy inspections, choosing the most effective activities in
production, transportation and consumption of energy resources.

Module Learning Outcomes
Knowledge and understanding
e to know the specifics of natural and man-made mathematical description
e to know the methodology of complex macrosystems research
e to understand features of environmental and technogenic system
interrelation
Practical skills
e to understand methods of system approach to analysis and synthesis of
energy consumption processes
e to be able to choose the methods and criteria of estimation of efficiency
of use of energy
Graduate (or Transferable) skills
e to have experience of doing presentations and discussions on the issues
of energy and resource saving technological systems
e to be able logically formulate, present and argue to defend their own
vision of the problems under consideration

Content of the Module
1. The relevance of the rational use of energy resources in Russia and the
world.
2. Methods and criteria of assessment of efficiency of use of energy.

Rationing of energy consumption.

Energy balances of fuel-energy resources consumer.

Methods of energy saving at production of thermal energy.

Energy saving in systems of transport and distribution of thermal energy.
Secondary energy resources. Energy-saving heat technologies.

Rational use of energy in building.

The savings for electricity consumers. Accounting of energy resources.
Fundamentals of energy auditing.

XA N B W

Teaching Methods Lectures — 24 hours
Laboratories work and seminars — 26 hours
Individual work — 58 hours

Learning Assessment Presentation, discussion, colloquium, examination.
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Module 10 Title Environmental Safety and Energy Sustainable
Development

Credits 10 ECTS credit, 360 academic hours

Module leader and assistant

(if any)

Study terms Year 1, semester 2; Year 2, semester 3

Module Learning Outcomes
Knowledge and understanding
e to know the basics of ecological safety as component of national security
e to understand the importance of solving the problems of energy saving
for sustainable development of the region and country
Practical skills
e to be able to identify the relationship between human development and
the emergence of energy and environmental issues
e to be able to estimate prospects of development of the energy consuming
systems
e to be able to search for and analyze analogues of efficient energy
consumption world wide
Graduate (or Transferable) skills
e to be able to organize the creative team for complex inspection of social
and industrial processes

Content of the Module

1. The concept of environmental security.

2. Environmentally sound development and ecological risk.

3. Prospects of ecological safety in the conditions of increase of energy
consumption.

4. Environmental security as a component of national safety of Russia.

5. The search for adequate models of coexistence of man and nature.

6. The political aspects of the use of energy and natural resources of the
Earth.

Teaching Methods Lectures — 80 hours

Laboratories work and seminars — 80 hours
Individual work — 200 hours

In the process of teaching the module uses the
following learning technologies: lectures with
the use of modern technical means of training;
practical training in the form of workshops-
trainings; individual homework; individual
counselling of teacher.

Learning Assessment Check individual homework assignments, creative
work, test, examination.
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Module 11 Title Environmental laboratory experiment

Credits 3ECTS credit, 108 academic hours

Module leader and MandraYu.A., Emelyanov S.A.
assistant (if any)

Study terms Year 1, semester 1

Aim of the module

The aim of the module are formation of theoretical knowledge and practical
skills needed by the researcher-ecologist, broadening scientific horizons,
developing capacity for formulation and implementation of environmental
experiment, analysis and critical understanding of the achievements of modern
science.

Module Learning QOutcomes
Knowledge and understanding
e to know methods and ways of determination of pollutants in the
environment
e to be able to take into account the achievements of modern natural
Sciences, the physical principles of modern technical devices
Practical skills
e to be able to identify the relationship between human development and
to be able to assess the environment with the use of modern methods of
physical-chemical and biological quality control
e to be able to use the basic instruments, methods and methods of
determination of pollutants in the environment
e to be able to assess the natural resource potential of territories, their
physical and energy characteristics
e to be able to use modern methods of processing and interpretation of
environmental information for scientific and industrial research
Graduate (or Transferable) skills
e to be able to cooperate in interdisciplinary specialists group
e to be able to plan a scientific experiment

Content of the Module

The system of rationing of quality of environment.
Technology control of environmental pollution.

Modern methods of control of pollutants in the environment.
Technical means for ecological and analytical control.
Monitoring of ambient air quality.

Monitoring of water quality of water bodies.

Quality control of soil.

Documentation and use of information environmental control.

PNAN R W

Teaching Methods Lectures — 18 hours
Laboratories work — 18 hours
Individual work — 72 hours
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In the process of teaching disciplines are used the
following educational technologies: lectures with
the use of modern technical means of training;
workshops training; independent research work,
individual consultations of the teacher.

Learning Assessment

Examinations, tests, laboratory reports, case
study analysis and student presentations.

41




Module 12 Title Energy saving and ecological audit

Credits 3 ECTS credit, 108 academic hours

Module leader and MandraYu.A., Samoylenko V.V.
assistant (if any)

Study terms Year 1, semester 2

Aim of the module

The aim of this module is theoretical and practical preparation of the master to
the solution in their professional activity problems of evaluation of efficiency
of equipment of enterprises, development of key recommendations and
energy conservation measures prevailing in the world and Russian practice
environmental procedures.

Module Learning QOutcomes
Knowledge and understanding
e to know the basic legal documents in its activities
e to know of methods of systematic inspection of industries for energy
efficiency and environment safety
e to know fundamental concepts and laws of electricity supply of
industrial enterprises and electric drive; the fundamental basis of heat
supply systems of industrial enterprises
e know the basics of management, certification and innovation
Practical skills
to be able to organize energy and ecology audit
to understand technologies of energy saving in branches
to know how to use the audit tools
to be able to apply methods of ecological management and audit
to be able to inspect energy consumption systems to improve their
energy efficiency and ecological safety
Graduate (or Transferable) skills
e to be able to choose assessment criteria for inspection results
e to own modern methods of formulating and solving tasks of energy audit
and environmental audit; to have skills of search and study of world and
Russian practice
e to own modern methods of formulating and solving tasks of energy audit
and environmental audit; to have skills of search and study of world and
Russian practice

Content of the Module

The basics of energy audit.

The energy passport of the enterprise.

Energy surveys.

Fundamentals of environmental auditing.

Indicators of environmental performance of the enterprise.

MRS
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Teaching Methods

Lectures — 24 hours

Laboratories work and seminars — 26 hours
Individual work — 58 hours

In the process of teaching the module uses the
following learning technologies: lectures with
the use of modern technical means of training;
practical training in the form of workshops-
trainings; individual homework; individual
counselling of teacher.

Learning Assessment

Check individual homework assignments,
creative work, test, examination.
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Module 13 Title Organic agriculture

Credits 3ECTS credit, 108 academic hours

Module leader and Zelenskaya T.G.
assistant (if any)

Study terms Year 1, semester 1

Aim of the module

This module depicts objective demands- of the development of EU and Russian
market in organic agriculture, establish a system of voluntary certification of
organic products, encourage and support the supply and demand of organic food,
organic products.

Module Learning Qutcomes
Knowledge and understanding
e to know the ecological principles and environmental management
e to know modern methods of production of ecologically pure products
and to reduce energy consumption
Practical skills
e to be able to analyze organic agricultural problems and defects detection
in energy and resource efficiency of processes
to be able to the creation of sustainable agricultural systems
to be able to contribute to the sustainable use of natural resources and
the production of safe for health of food consumers
Graduate (or Transferable) skills
e to be able to plan and deliver a science experiment on environmental
assessment of agroecosystems
e to be able to cooperate in interdisciplinary specialists group

Content of the Module

Sustainable agriculture.

Ecological bases of rational use of biological resources.
The greening of agriculture.

The preservation of land resources

Resource-saving technologies in agriculture.
Standardization and certification in organic farming.

AR e

Teaching Methods Lectures — 24hours

Laboratories work — 26 hours

Individual work — 58 hours

In the process of teaching disciplines are used the
following educational technologies: lectures with
the use of modern technical means of training;
workshops training; independent research work,
individual consultations of the teacher.

Learning Assessment Examinations, tests, laboratory reports.
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Module 14 Title Modeling of Technological and Ecosystems

Credits SECTS credit, 180 academic hours

Module leader and Okrut S.V.
assistant (if any)

Study terms Year 2, semester 3

Aim of the module

The aim of the module is to prepare masters for organizational management
activities in the field of environmental protection. The goal is carried out through
the study of methods and models for calculating the environmental conditions of
natural-technogenic systems and assess possible isks of anthropogenic activities.

Module Learning Qutcomes
Knowledge and understanding
e to understand problems energy saving and environment safety problems
e to understand methods of system approach to analysis and synthesis of
energy consumption processes
e to know the methods of mathematical modelling
Practical skills
e to be able to apply the methods of carrying out environmental studies on
natural and man-made objects
e to be able to assess the environmental consequences of energy saving
activities
e to be able to develop models of contaminant behavior in the
environment
Graduate (or Transferable) skills
e to be able to cooperate in interdisciplinary specialists group
e to have skills of cooperation with experts in various fields

Content of the Module
1. Systems and regularities of their functioning and development. The
purpose of the systems.
Methods and models of systems theory.
Mathematical models.
The basis for the development of methods of system analysis.
Special methods of system theory and system analysis.
The basic principles of management.
Basic concepts of the theory of risk management.
Principles and methods of risk management.

PNANR WD

Teaching Methods Lectures — 36 hours

Laboratories work and seminars — 44 hours
Individual work — 100 hours

In the process of teaching the module uses the
following learning technologies: lectures with
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the use of modern technical means of training;
practical training in the form of workshops-
trainings; individual homework; individual
counselling of teacher.

Learning Assessment

Check individual homework assignments,
creative work, test, examination.
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Module 15 Title Energy and environmental management

Credits SECTS credit, 180 academic hours

Module leader and
assistant (if any)

Study terms Year 2, semester 3

Aim of the module

The aims of the module are to learn students the basic provisions of legislative
and normative documents on energy management, the formation of skills

of carrying out of examination of objects of different purposes with the
development of necessary activities and documentation, preparation for
implementation of production and management type of professional activity,
awareness of the need for real opportunities for improving the management of
environmental protection by using new methods of production management.

Module Learning Outcomes
Knowledge and understanding
e to know the basic legal documents in its activities
e to know the principles of implementation of the environmental
management system at the enterprise
e to understand SWOT — analysis of enterprises activity
Practical skills
e  be able to identify the relationship between level of consumption and
level of pollution
e to be able to develop effective design solutions that meet the
requirements of energy saving
e to be able to objectively evaluate possible positive and negative social,
economic, environmental and technical implications of decisions
e to be able to plan the activities of the environmental service of enterprise
Graduate (or Transferable) skills
e to have skills of study, analysis of best practices in energy management
and environmental management
e to be able to develop strategic recommendations

Content of the Module
1. Regulatory framework of energy saving and environmental
management.

2. The advantages of the enterprises from implementation of
environmental management systems.

3. The stages of development of the environmental management system

and energy saving systems.

The energy efficiency of enterprises.

The environmental performance of enterprises.

Planning resource-saving and environmental measures.

A
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Teaching Methods

Lectures — 36 hours

Laboratories work and seminars — 44 hours
Individual work — 100 hours

In the process of teaching the module uses the
following learning technologies: lectures with
the use of modern technical means of training;
practical training in the form of workshops-
trainings; individual homework; individual
counselling of teacher.

Learning Assessment

Check individual homework assignments,
creative work, test, examination.
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Module 16 Title Monitoring of natural and technogenic
systems

Credits 3ECTS credit, 108 academic hours

Module leader and Stepanenko E.E.

assistant (if any)

Study terms Year 2, semester 3

Aim of the module

The aim of the module are formation of fundamental knowledge of natural and
technogenic systems and methods of environmental assessment; the acquisition
of theoretical knowledge and practical experience addressing problems and
principles of the organization and the introduction of environmental monitoring
systems at global and local levels.

Module Learning Outcomes
Knowledge and understanding
e to know the basic concepts, categories, laws and rules of ecology and
environmental monitoring
e to know integrated approaches to observing the objects and criteria of
evaluation
e to know the basics of different types of monitoring: bio-ecological, geo-
ecological, biosphere, local
e to know methods of identification and comprehensive assessment of the
impact on the environment
Practical skills
e to be able to apply environmental control instruments
e to be able to diagnose the problems of nature protection, to develop
practical recommendations on conservation and sustainable
development
e to be able to provide interested organizations and population of current
and emergency information on changes in the environment
e to be able to assess the impact of planned facilities or other forms of
economic activity on the environment
Graduate (or Transferable) skills
e to be able to predict its state of natural and anthropogenic systems
e to have experience developing a programme of monitoring of industrial
enterprise, monitoring a local source of pollution, point (impact)
monitoring

Content of the Module
1. The scientific basis of integrated environmental monitoring.
2. Priority control parameters of natural environment and recommended
practices.
3. Types of monitoring and how it can be implemented.

49




4. Background monitoring of pollutants in natural environments.

5. The world meteorological organization and the international monitoring
of pollution of the biosphere.

6. National monitoring of the Russian Federation.

7. Regional monitoring.

8. The basics of biological monitoring.

9. Local monitoring, organization and objectives.

10. Monitoring the source of pollution.
11. Environmental modeling and forecasting.

Teaching Methods Lectures — 24hours
Laboratories work and seminars — 26 hours
Individual work — 58 hours

Learning Assessment Examinations, tests, laboratory reports.
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Module 17 Title Ecological reconstruction of urban areas
Credits 3ECTS credit, 108 academic hours
Module leader and assistant | Pospelova O.A.

(if any)

Study terms Year 2, semester 3

Aim of the module

The aim of the module is formation of competences in the field of ecological
reconstruction of urban spaces of different types and their elements: understanding
of the architectural and artistic activities aimed at environmental engineering as
part of the reconstruction of the urban environment, modeling environmental urban
design.

Module Learning Outcomes
Knowledge and understanding
e to know the ecological and energy-saving approaches to designing the
urban environment
e to know the specifics of the architectural and artistic activities
Practical skills
e to be able to design urban spaces
e to be able to develop recommendations in energy efficiency improvement
of reconstruction of urban areas
e to be able to apply methods of project modelling in the environmental
reconstruction of the urban environment
Graduate (or Transferable) skills
e to have skills of work in team
e to have skills in collaboration with multidisciplinary professionals groups
e to have experience of the presentation of the developed projects

Content of the Module
1. Urban environment as a research object and environmental design.
2. Functional basis of protection: the elements and objects of the integrated
landscaping.

3. Composite foundation design of the urban environment.
4. Technology and environmental approaches to organization of urban space.
5. Pre-project analysis of the urban area.
6. Sketch project landscape organization of urban space.
7. Conceptual design landscape organization of urban space.
8. Working draft landscape organization of urban space.
Teaching Methods Lectures — 18 hours
Laboratories work and seminars — 18 hours
Individual work — 72 hours
The learning process includes case studies,
collective mental activity, discussion, project
research work.
Learning Assessment Check individual homework assignments, creative
work, test, examination.

51




Assessment strategy and methods

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

Oral presentations

Field practice reports

Professional portfolio

Written reports, essays (including references, etc.)

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

Peer review and evaluation by the group

Self-evaluation

Quality assurance

Internal

General expert evaluation by the Tempus project Evaluation board
Students feedback

External

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

Evaluation by employers

Employment opportunities

Master program graduates have the opportunity to be employed at power branches
of industries, employees of regional administrative authorities in ecology and
environmental management, in Environmental monitoring laboratories, scientific
and research centres dealing with the problems of energy saving and Environmental

protection and control of ecosystems.
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10.

11.

12.
13.
14.
15.
16.

17.

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

Artamonov V.S. Resource saving technologies of solid waste treatment. —
M. Gumanistika. 2008. — 192 p.

Drugov Yu. S., Rodin A.A., MuravyevAG. Express analysis of ecological
samples. practice guidelines — M. : BINOM. Laboratoriaznanyy, 2013. —
424 p.

DrugovYu.S. Monitoring organic environmental pollution. 500 methods:
practice guidelines — M.: BINOM. Laboratoriaznanyy, 2013 — 893 p.

Taratorkin V. M.,.PetrovE. B. Resource saving technologies in dairy farming
and fodder production. — M.,Kolos, 2009. — 376 p.

Environmental monitoring and assessment. Textbook / M.G. Yasoveev, E.V.
Kakareka, N.L. Strekha.— M.: Infra-M,Novoyeznanye, 2013

Methods and devices for environmental control and environmental
monitoring. Textbook / A. Z. Vartanov, A. D. Ruban,V. L. Shakuratnik —
M.: Gornayakniga, 2009. — 640 p.

GolitsinA.N.Industrial ecology and monitoring environmental pollution. —
M. Oniks, 2010. — 336 p.

Practical course on agroecology. Textbook. —SPSU Publishing house, 2011.
— 148 p.

Moscalenko A.P. Environmental and resource saving economics. — M.:
Phoenix, 2013. — 478 p.

Sidorenko O.D., Kutrovsky V. N. Bioconversion of agricultural wastes.
Textbook. — M.:Infa-MYu 2013. — 160 p.

Kashkarov A.P. Wastes for income. Rules and projects of lossless
management. —2012. — 152 p.

Jesse Russell. Biofuel — VSD, 2012. — 104 p.

Jesse Russell. Landfill gas. — VSD, 2013. — 116 p.

Jesse Russell. Alternative energetics. — VSD, 2013. — 105 p
ShubovL.Ya. et al. Waste technology. Textbook. — M., 2013

Borisova M.I. Environmentally safe enterprise operation: features,
challenges, perfection. — M.:Vuzovskayakniga, 2009. — 116 p.

Ignatov V.G. Kokin A.V Baturin L.A. Sustainable management of natural
resources. — Rostov-on/D: Rostov publishing house, 2012.
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18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.

29.

30.

Resource saving technologies in agribusiness [[Text] :] : Textbook / [I. L.
Vorotnikov, K. A. Petrov, E. A. Kotelnikova] ; Ministry of agriculture of
the RF, Federal State Budget Educational Institution of Higher Professional
Education “Saratov State Agrarian University named after N.I. Vavilov”
Saratov : Saratovskyiistochnik , 2013. — 115 p.

Resource saving technologies: state, outlook, efficiency [[Text] :] : scientific
publication / Ministry of agriculture of the RF, Federal State Budget
Scientific Institution “Russian Scientific Research Institution of Information
and Technical Economic Research for Engineering and Technical Supply
of Agribusiness” (FSBSU «Rosinformagrotekh») ; [E. L. Revyakin et al.]
Moscow :Rosinformagrotekh, 2011. — 155 p.

Federov O.V. Resource saving in energy supply: monograph / O. V. Federov,
N. V. Golubtsov, I. I. Grebenuk. — M.: Infra-M, 2011. — 246 p.

Power supply and power saving in agriculture. V. 1. Electrical energy
industry, electric engineering, thermal physics and thermal engineering,
power saving in engineering and technologies. — 2010. — 168 p.

Power supply and power saving in agriculture. V. 2. Energy saving
technologies in crop farming and portable energy supply. — 2010. — 330 p.

Power supply and power saving in agriculture. V. 3. Energy saving
technologies in cattle breeding and stationary energy supply. —2010. — 340 p.

Power supply and power saving in agriculture. V. 4: Renewable power
sources. Local power sources. Ecology. —2010.

Power supply and power saving in agriculture. V.5 Nanotechnology and
infocommunication technologies. — 2010. — 260 p.

Power and resource saving. Issues of ecological safety. —2010. — 79 p.

Environmental monitoring and assessment: textbook for students of Higher
Professional Education of “Geography. Nature protection” Faculty / [M. G.
Yasoveev et al.] ; edited by M. G. Yasoveev Moscow : INFRA-M ; Minsk :
Novoyeznanye, 2013. — 303 p.

Fedyaeva O. A. Production environmental control : KOHCHEKT jexkuuii /
O. A. Fedyaeva; Feera. Agency for Education, SEI HPE OSTU — Omsk:
OSTU Publishing House, 2009. — 50 p.

Basics of ecological safety and environmental protection : textbook / G.
V. Kozmin [et al.] ; [edited by G. V. Kozmin] ; Ministry of Education and
Science of the RF, Federal State Budget Scientific Institution of Higher
Professional Education «National Research Nuclear University « MEPhI»,
Obninsk Institution of Nuclear Energy, Faculty of advanced vocational
training and retraining. Obninsk : INTE SRNU MEPhI, 2011. — 151 p.

Methods of ecological research and environmental monitoring : Textbook /
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N. Yu. Polomoshnova, E. V. Konovalova ; Ministry of agriculture of the RF,
Department of Scientific and Technological Policy and Education FSBEI
HPE «Buryat State Agrarian Academy named after V. R. Filippov» Ulan-
Ude : Publishing House of BSAA named after V. R. Filippov, 2013. —220 p.

31. English-Russian Dictionary of Energy and Environmental Protection, 2001.
-776 p.

32. New English-Russian, Russian-English dictionary of technical terms and
phrases for Heating, Ventilation, Refrigeration, Air-Conditioning, Heat
Supply and Building Thermal Physics
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10.

I1.

Recommended literature

Aquatic ecology and anthropogenic influence on state of water resources:
study guide / under general editorship of G. B. Volodina, N. S. Popov. —
Tambov: Self-employed publisher A. V. Chesnokova, 2011. — 230 p.

Ecomonitoring and analytical control of water quality: study guide / under
general editorship of N. V. Yakunina, N. S. Popov. - Tambov: Self-employed
publisher A. V. Chesnokova, 2011. — 236 p.

Membranes and membrane process : study guide in 2 volumes / under
general editorship of Yu. T. Panov, N. S. Popov. — Tambov: Self-employed
publisher A. V. Chesnokova, 2011. — 148p.

Research methods and project management: study guide / under general
editorship of N. S. Popov. — Tambov: Self-employed publisher A. V.
Chesnokova, 2011. — 72 p.

Natural and waste water treatment. V. 2: Water treatment. Drinking and
industrial water treatment: study guide / under general editorship of N. S.
Popov. — Tambov: Self-employed publisher A. V. Chesnokova, 2011. — 174
p.

Aquatic engineering: hydraulic processes, equipment and control tools :
study guide / under general editorship of N. S. Popov. — Tambov : Self-
employed publisher G. P. Pavlikhin, 2011. — 128 p.

Greening of agriculture (transformation of tradition-bound farming into
organic farming) / C. Shchyukin, A. Trufanov et al. / Series of educative
handbooks “RUDECQO”. Vocational Training in Rural Development and
Ecology. — M.: 2012 — 196p.

Koshelev V. M. Organic farming: economic aspect of transformation :
monograph / V. M. Koshelev, A. V. Peshkova. — M. RSAU-MAA Publishing
House, 2013. — 140 p.

Vasiltseva O. N. Classification of natural waters of hydrocarbonate chloride
type (mathematic model and formation rules of its composition and
properties) : monograph / O. N. Vasiltseva, N. I. Kornilov, E. N. Kornilova
: Stavropol State Agrarian University. — Stavropol, AGRUS, 2009. — 180 p.

Podkolzin O. A. State and protection of agricultural ecosystems from
pollution in the Central Fore-Caucasus: monograph / O.A. Podkolzin. —
Stavropol, Self-employee V. L. Syrovets: Publishing and printing center
“Paragraph”, 2009. — 352 p.

Semenchenko B. A. Physical meteorology: Textbook / B. A. Semenchenko.
— M.: Aspect Press, 2002. — 415 p.
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12.

13.
14.

15.

16.
17.
18.

19.
20.
21.

Environmental safety and energy of sustainable development —Prof. N.
Kornilov

Green technologies for sustainable development - Prof. N. Tarasova

Energy efficiency improvement in natural and industrial systems - Prof. N.
Popov

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

Energy and environmental audit
Basis of thermodynamics and exergy analysis- Prof. L. Tagliafico

Engineering and economic analysis of energy saving activities - Prof. V.
Shutenko

Practical application of energy saving technologies - Prof. V. Semenov
Modelling technological and natural systems - Prof. Y. Panov

Bologna Issues and Glossary - Dr. Lilia Mozerova Mr. Angelo Musaio
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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 saving | S. Fedosov
activities
7. Stavropol State Agrarian University
Environmental safety and energy sustainable N. Kornilov
development
8. Voronezh State University of Architecture and Civil Engineering
Practical application of energy saving technologies | V. Semenov
9. Vladimir State University n.a. Stoletovs
Modelling technological and natural systems | Y. Panov
10. Genoa University and Tambov State Technical University
Glossary for GREENMA project A. Musaio

L. Mozerova
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Meton Case-Study B nporpamme Green Master

Tema: BemecTBeHHO-IHepreTuieckne MNOTOKH
B COIMONPUPOAHBIX IKOCHCTEMAX

Onucanue curyanuu: Jepragera E. A. (2012) B cTatse « TeXHOr€HHOCTH
B mrobanu3aluu couMymMa M OHocdepbl» OTMEYaeT, 4TO MOJA BO3JACHCTBHEM
PBIHOYHO-TEXHOKPATHYECKHX (haKTOPOB M TEXHOTCHHBIX MOJCPHHU3ALMN MEXIy
TEXHOTE€HHBIM COLILYMOM, TeXHOC(hepoi u brnocdepoil CKialbIBaIOTCsl IMHAMUYHBIC
B3aMMOCBSI3H, MTOTOKM BEUIECTB, SHEPTUH M WH(POPMAINH, KOTOPHIE COCTABIISIOT
OCHOBHBIE OCOOCHHOCTH 3IOXH COBPEMEHHOTO HH()OPMAIHOHHO-TEXHOTEHHOTO
pasBuTHs. B mponecce TMHAMUYHOTO HAYYHO-TEXHUYECKOTO PAa3BUTHUS U DKCIIAaHCHU
MIPOU3BOJICTBEHHON NEATETHLHOCTH B OMOc(hepy B OTPOMHBIX MAacCIITabax MOCTYMAIOT
HCKYCCTBEHHBIE BEILIECTBA U CO3/IAI0TCSI CUCTEMBbI HEOMOC(EPHOTro IPOUCXOXKICHHS,
KOTOpBIE SIBJISIIOTCSI 3arps3HUTENSIMU Onocdepbl ¥ opraHu3ma 4ejoBeka. B urore
MIPOMCXO/INT CMEHA ECTECTBEHHOW, OmocdepHol Mopenn >KHU3HH, ONpesesieMon
MHOTOBEKOBOH 3BOJIIONMEH OHOC(Epsl, Ha TEXHOTCHHYIO COLMONPUPOIHYIO, BO
MHOTOM HCKYCCTBEHHYIO, HACAXKIEHHE KOTOPOI HENPEAHAMEPEHHO OCYILECTBIISIET
TEXHOTCHHBIM COLMYM, PacCUIMPSIIOIIMNA MEXaHHU3M TEXHOICHHONH SKOHOMMKH Ha
OCHOBE BHEPEHHSI HCKYCCTBEHHBIX IPOIIECCOB.

Buactaoctu lepraueBa E. A. ormeuaer: « HakarmiBaromniecs B TeXHOChepe
CTPYKTYPHBIE H3MEHEHMs YCIIOXKHSIOT €€ «UCKYCCTBEHHOCTB» M (DOPMHUPYIOT
HACIICICTBEHHYIO U3MEHYUBOCTh. OTOOP, KOOPAMHAIIMIO U HANIPABICHNUE PA3BUTHL
TeXHOC(EPhI TOKa CIlIe OCYIIECTBISICT TEXHOTCHHBIN colnyM. BrioiHe BO3MOXKHO,
YTO B NEPCHEKTUBE C PACHIMPEHUEM aBTOMATHU3HMPOBAHHBIX MPOLIECCOB peann3anus
TEXHOPBOJIOIMH OyJeT OCYIIECTBIATHECS Oe3 BMeEIIaTelIbcTBA 4elOoBeKa. B
XOJIE TEXHOZBOJIONMHU IIPOMCXOAWUT pa3pacTaHWe TeXHOC(hEepbl B EIMHCTBE C
TPAHCIIOPTHBIMU HMH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIMUA MarucTpajisiMH, YTO H
OTIpe/IeIIsIeT CeTeBOI KapKac (IeMb) e pacpoCTPAHEHHSI IO TOBEPXHOCTH 3€MHOTO
mapa. Ho TeXHOABOIONMS — 3TO HE TOJBKO BHEIIHSS (BUAMMAsl, KOJIMYECTBEHHAS )
TeppUTOpUATIbHO-TeorpaduuecKast SKCIaHCHs TeXHOC(Eepbl BIINPH, KOTOpas AajieKa
OT CBOCH 3aBEPIICHHOCTH. TEeXHOABOMIOIMS pa3BUBacTCs BIIyOb. TeXHOBEIIECTBO
BO3JICHCTBYET Ha COLMAIbHBIE W OHOC(EpHBIE CHCTEMBI, BCTYMAaeT C HUMHU B
CIIOJKHBIE B3aUMOCBSI3H, H3MEHSET X KaUeCTBEHHBIE TAPAMETPHI.

C omHOW CTOpOHBI, Bce CQepbl OOIICCTBCHHON IKH3HH JIHOICH
MTOJICTPAMBAIOTCSL T0J] YCKOPCHHBIC PUTMBI (PYHKIIMOHUPOBAHUS TEXHOChEpHl U
CBSI3aHBI C WCIIOF30BAaHIEM €€ TEXHOJOTHI U MPOAYKTOB, YTO KOPEHHBIM 00pa3oM
U3MEHSET TPUBBIYHBIA 3aMEJICHHBIM XOJI KU3HEJEATEIbHOCTH, CBOMCTBEHHBIN
3eMJICICIIBYCCKUM uBMM3anusaM. C apyroil CTOPOHBI, AJisi OHOC(Ephl BECh UK
BOCIIPOM3BOJICTBA TeXHOC(hEPBhI, HAYMHAS OT MPeoOpa30BaHUs BCIICCTB, CO3AAHUS
MIPOTYKTOB, UX HCIIOJIH30BAHUS COLIMYMOM, ITPEBPAILICHHS B OTXO/IbI, 000padynBacTCs
HENPEPHIBHBIM IMOCTYIUICHHEM KOHIICHTPHPOBAHHBIX CHHTETHYCCKHAX BEIICCTB B
€CTECTBEHHBIE DKOCHCTEMBI.
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[TockonbKy TEXHOBELIECTBO OTIMYHO OT ECTECTBEHHOro OHOC(EpHOro
OMOJIOrNYecKoro BemiecTBa (CTPYKTYpHOH equHUIbI Onocdepst), To rmodanu3anus
TEeXHOC(EPbl ~ CONMPOBOXKIACTCSA  COLMAIBHO-DKOJIOTHYSCKUMU ~ KPU3UCAMH |
Tparcopmarmerr 6mochepsl B TexHobnocdepy. IlomeiTkn pasBUTOrO Ccommyma
HCIIONB30BaTh HEOMO CEePHBIE TEXHOIOT UK U151 BOCCTAHOBIICHU S )KU3HECIIOCOOHOCTH
ouocepbl 000paYMBAIOTCS BHEIPCHHEM HOBBIX HMCKYCCTBCHHBIX —BCILICCTB,
TEXHOJIOTHH, MarepuasoB. X pa3zBuThe, OecCOpPHO, COKpallaeT dHEpPro3arparsl
1 OTXOJBI ITPOM3BOJICTBA U OJHOBPEMEHHO IIPEBpaIIaeT eCTECTBEHHYIO IPUPOAY B
CHCTEMY, 3aBHCHMYIO OT TEXHOIBONIOLMU TeXHOC(hepsl. Bee 3T0 cBUIETENHCTBYET
0 TOM, YTO TIPOJBHIaeMasi COLIMYMOM TEXHOIBOJIOLHS ITpHoOpeTaeT HeoOpaTHMBIH
XapakTep, IIOCKOJIbKY HA OCHOBE MCKYCCTBEHHBIX IIPOLECCOB U CHCTEM
MepecTpanBaecTCs pa3BUBAIONIUICA connonpupoAnbiii Mup. CylecTBoBaHHE MHpa
W JlaKe YaCTUYHOE, HACKOJIBKO 3TO BO3MOXKHO, BOCCTAHOBJICHHE W NPOIOJDKECHHE
KHU3HN OMOC(ephl CBA3BIBAIOTCS C JAJbHEHIINM COBEPIICHCTBOBAHHEM «TEXHO»,
ero 0e30IacHBIM BILICTEHHEM B OHochepy.

W3 Bexka B Bek (O4YEHb MEUIGHHO) Ha TPOTSIKEHUH HECKOIBKHX
COTCH MWJUTHOHOB JIET OHMOJBOJIIONUHU COXPAHSIOCH, MO HccienaoBaHusM B.W.
BepHackoro, OTHOCHTEIBHOE ITOCTOSTHCTBO JKHBOTO BEIIECTBa OMOCHEpHI BILIOTH
IO Hayala TPOMBIIUICHHONW pPEBONIOMUH. TpaauIOHHO-3eMIICACTFICCKAN
COLIMYM, OCYIIECTBIIAA COITHATN3AINIO ONOC(EPHI, MPAKTHIECKH MaJI0 U3MEHST ee
Ka4eCTBEHHBIH COCTaB, COXpaHssl PETYISITOpHbIE MeXaHU3Mbl. B nHopmannoHHo-
TEXHOTCHHYIO DJIOXYy TIOJl BO3JEHCTBHEM TEXHOTEHHBIX MOJEpPHHU3AIUN U
TEXHOKPATHYCCKUX (AKTOPOB HAYMHACTCS TCEXHOTCHHAS  COIMANU3AIMs U
TexHoc(epusamyst Ouocdeprl. B mporecce peannzanuy IHKIA TEXHOTEHHOTO
XO3HCTBOBAaHMS JETPATUPYIOT CSCTCCTBEHHBIC JKOCHCTEMBI, MPOAYIHPYIOTCS B
MacCOBBIX MaciTabax HCKYCCTBEHHBIC BEIIECTBA M IPOIECCHL, YTO IMPHBOAUT
K HapylIeHHI0 OMoc(epHBIX OHOTCOXMMHYECKUX ITHKIOB, KOJIWYECTBEHHOMY H
KAaueCTBCHHOMY OCKYIHCHHIO pPecypcoB OHochepbl, BBI3BIBACT KIMMATHYCCKUC
HU3MEHCHHS, CO3/IaeT yTPOo3y CYIICCTBOBAHUIO OMOC(HEPHBIX OPraHU3MOB U 370POBBIO
YermoBeKa. Takod IMKII TEXHOTCHHOTO XO3SWCTBOBAHUS SIBIISCTCS Pa3OMKHYTBIM,
MTOCKOJIBKY TIPOAYLHPYyEeMbIe Ha Ka)KIOM 3Talle BOCIIPOM3BOJNICTBA MCKYCCTBEHHBIC
BEIIIECTBA M OTXOJIBI HAKATUTMBAIOTCS B On0ChepHOl cperie, Tak Kak IyIst OONbITHHCTBA
13 HUX HE CYIIECTBYET MEXaHU3Ma UX €CTECTBEHHOTO Pa3lIOKEHHS.

3amaua: ObocHyiiTe nanHoe ompezaeneHue TexHochepsl: «TexHocdepa —
9TO HOBOE HBOJIOIMOHHOE COCTOSTHIE OHOC(hEeph».

BO]'[pOCbI U 3aJaHUA:

1. Yto monmpasymeBaet aBTop (eprauesa E. A.) mon m3meHeHneM
KaueCTBEHHBIX NapaMeTpoB cucTteM: « TeXHOBEIIeCTBO BO3IEHCTBYET
Ha COLMAJIbHbIE U OMOC(EPHBIC CHCTEMBI, BCTYIIACT C HUMH B CIIOXHBIC
B3aUMOCBSI3H, U3MEHSET X KaueCTBEHHbIC ITapaMeTphD»).

2. B cBoeii crarbe eprauesa E. A. otmeuaet, uto «B npornecce peanuzauuu
IIUKJIA TEXHOT'€HHOTO X03HCTBOBAHHS ACTPAIUPYIOT €CTECTBCHHBIC
9KOCHUCTEMHI ... . CormacHsl i BeI ¢ maHHBIM onoxennemM? OO00CHyHTE.
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3. Uewm 00ycCIIOBIIEH PUPOTHO-TEXHOT€HHBIH OMOTreoneHo3?
4. Ha uem OCHOBaH IPOTHO3 MUTPAIMU PUPOIHBIX U TEXHOTCHHBIX
9JIEMEHTOB MEXTy KOMIIOHEHTaMU OGrocdepsr?

AN

Omnpenenute 0co6eHHOCTH POPMUPOBAHHS YPOOIICHO30B.
Hcrnonp3yst TabnuILy, ONpeienuTe poib TEOXUMHUUECKUX 0aphepoB.

7. KaxkoBa poib OIIEHKH TEXHOC(HEPHBIX MPOIECCOB?

Tadaunma

leoxumuueckue 6apbepsl

XapakTepucTHKa

buoreoxumuueckue

Dusnko-XxuMHUECKHUE

MexaHnngeckne

.HaHI[H.Ia(i)THO-FCOXI/IMI/I‘IeCKI/IC
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I'noccapmii

AHTpONOreHHOe 3arPsi3HeHHE — 3arPs3HEHNE, BO3HUKAIOIIEE B PE3YIIbTaTe
JEeSTeIbHOCTH JIOACH, B TOM YHCJIE MX MPSIMOrO WM KOCBEHHOTO BIIMSHUS Ha
WHTEHCUBHOCTb 3arpsi3HEHHs MPUPOJHOro. SIBisieTcs OAHOM U3 OCHOBHBIX
9KOJIOTHYECKHUX XapAKTEPUCTUK COBPEMEHHOH OHoChepsl.

Buocepa — COBOKYITHOCTH BCETO JKHMBOTO Ha 3emiie, BKIIOYArOIIas
nutocepy, ruapocdepy u Tpornochepy.

Buoreoneno3 — cucreMa, BKIIOYAIOIIAs COOOIIECTBO KUBBIX OPTaHU3MOB U
TECHO CBA3aHHYIO C HUIM COBOKYITHOCTh aOMOTHYECKHX (DAKTOPOB CpeIbl B peaeax
OJIHOW TEPPUTOPHH, CBSI3AHHBIE MEXKJY COOOH KPyroBOPOTOM BELIECTB M TTOTOKOM
SHepruu (MpUPOJHas IKOCUCTEMA).

leoxumMuyeckue Oapbepbl — yYacTKH, T€ HAa KOPOTKOM pAaCCTOSHHUU
MIPOUCXOIUT PE3KOe CHIDKCHHE MHTPAIIOHHONH CIIOCOOHOCTH XHMHUYECKHX
9JIEMEHTOB, BEAYIIUX K UX HAKOIUICHHIO.

3arpsi3HeHHe — DOTO TIPUHECEHWE B OKPYXAIOUIYI0 Cpeay WIn
BO3HHKHOBEHHE B HEW HOBBIX, OOBITHO HE XapaKTEPHBIX (PU3MUECKUX, XUMHUIECKHX,
MHQOPMALMOHHBIX MJIM OHOJIOTMYECKMX AareHTOB MM MpEBBIMIEHHE HUX
€CTECTBEHHOTO CPEIHEMHOTOJIETHETO YPOBHSI B PA3JIMUHBIX CPElax, MPUBOAAIICE K
HETraTUBHBIM BO3ACHCTBUSIM.

Hoocdepa — Hooe coctosame Omocdepsl, CBA3aHHOE C pa3yMHON
JeATEIHOCTBIO YEJIOBEKA — pelIaronuM (hakTopoM €€ pasBUTHSA; BCE, CO3JaHHOE
4eJI0BEYECKUM Pa3yMOM, B OTIIMYUE OT IPHPOIHOTO0, IEPBO3AaHHOTO.

CHHaHTpOHHbIe BUAbI — JXWUBOTHBIC, PACTCHHUSA W MHUKPOOPTraHU3MBI, B
pa3H0171 CTCIICHU CBA3aHHBIC C YCJIIOBECKOM. H(PIBHQHHBIQI_II/IKHLI CHUHCTPOITHBIX BUIOB
HpI/ICHOC06HCHH K YCJIOBHAM, CO3aHHBIM HJIU BUJIOU3MEHEHHBIM JEATEIbHOCTHIO
YCJIOBCKA.

CunypOuM3anmsi — 3TO camasl BBICOKAasl CTENEHb CHHAHTpomM3amuu. Ee
KPHUTEPUEM SIBIISIETCS TIEPEXO KUBBIX CUCTEM K COCYIIECTBOBAHMUIO C UEIIOBEKOM

Texnocdepa —dacTb Onocdepsl, mpeodpazyeMast ¢ TOMOIIBIO TEXHUIECKIX
CPEJICTB B COIMATbHO-DKOHOMHUUECKHUX IEISX.

YpooueHo3b! — HanOoIee M3MEHEHHBIE YEJIOBEKOM YKOCUCTEMBI, B KOTOPOH
¢iopa u hayHbI BEDKMBET M Pa3MHOXKAIOLIAETCSI B YCIIOBHSX TOPOJIA.

IKOJIOrH4YeCKH# MOHMTOPHMHT — 3TO KOMIUICKCHAs CUcTeMa HaOmoneHuit
32 COCTOSTHMEM OKPY>KaloIeh Cpe/bl, OIEHKH U MPOTHO3a U3MEHEHUH COCTOSHUS
OKpYIKaroIleH cpelibl MO BO3ACHCTBHEM IIPUPOIHBIX U aHTPOIIOTCHHBIX (haKTOPOB
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Tema: A.]'leep]-[aTl/lBH])Ie HUCTOYHHUKH IHEPIruu

Onucanne cutyanum: Brl paboraete 3xonmorom B 3A0 «lBaHOBCKOEY
OCHOBHOW JIESITEJIbHOCTBIO KOTOPOI'O SIBJISIETCS HPOM3BOJCTBO, IepepadoTka
W peamm3anis  CeIIbCKOXO3SMCTBEHHOH  MPOMYKIMH, TOBAapOB  HAPOIHOTO
moTpeOIeHNs, OpraHMW3alus TOPrOBIM W OKa3aHWe yciayr wwieHam 3A0 u
MPEANPUATHIM, CTPOUTEIHCTBO OOBEKTOB IMPOU3BOICTBEHHOTO W COIHAIBEHOTO
Ha3HauCHUsl, OObEIUHEHHE YCHIMH U CPEICTB B HAyYHO-TEXHHMYECKOM Pa3BHTHH,
opraHM3anysi CHaOKeHUSI M CObITA, BHEIIHEOKOHOMHYECKOH, KOMMEpUYECKOH u
JPYTHX BUJIOB JESATEIBHOCTH B MHTEpECcax KOONEpaTHBa, a TAKKe OCYIIECTBICHHE
MIPUPOAOOXPAHHBIX MEPOTIPHSTHH.

B Xx0341icTBO MMEET )KUBOTHOBOIUECKYIO HAPABICHHOCTbD.
Hanunume cxkora B xo3s1licTBe

e KPC-25c2o0nBT.u4. KOpoBBl — 11; HETENn — 5 TOJI; TETIKU POXKICHHBIC
MIPOIIOro roja — 4; TeysATa TeKyIEero rojga poxaeHus — 5

o Ceunvu — 6cezo 200 2ox, B T.4. XpSIKA-TIPOU3BOAUTENH — 3 TOJI; OCHOBHBIE
CBUHOMATKHU — 24 roi; nopocsrta 2-4 mecsa — 108 romn; peMOHTHBIH
MOJIOAHSK — 12; MOJIOMHSIK U B3POCIBIC HA OTKOpPME — 53 1o

3apaua: [logymaiite, moxaiyiicta, 1 IPUBEANTE apTyMEHTHI CIIOCOOHBIE
yOeIUTh PYKOBOJMUTENSI U aKIIMOHEPOB B MPUOOPETEHUN OMOTa30BOM YCTAaHOBKU U
KOMITJIEKca NSl mepepaboTKu opranudeckux otxoaoB ABDY -20 paccumtaHHyo
Ha (20-25 ronoB KPC wmim 200-250 rosoB cBUHEI), 4TO MO3BOJHUT OOECIICUHTH
nepepaboTKy OpraHMYECKHX OTXOAOB B OHMOTra3 (Kak aJbTepHATUBHBIA HMCTOYHHK
SHEPIur) U BEICOKOA(PPEKTUBHBIC OPTaHUUECKUC YIOOPEHUS.

HUcnonb30BaHue 0HOra3a: HEMHOTO HCTOPUH

OTnenbHBIC CIyYad NCTIONB30BaHMs OHOTa3a M3BECTHEI C TaK HAa3hIBAEMBIX
«HEe3anmaMATHBIX» BpeMEH — B IHIMKM 1 ACCUPHN €ro UCTIONB30BAIN eII€ 10 HaIlei
9pbl. Ho Hayamo Hay4yHOTO M3Y4YEeHHUS BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS
Ouorasza Obu10 TONOXKeHO benmkxamuunom @®pankiauHoMm B 1764 romy: oH ommcan
CBOH 9KCIIEPUMEHT € TI0JDKOTOM 3200JI09E€HHOTO 03epa.

OTtkpeiTHE HOPMYIBI OOJIOTHOTO Ta3a Jal0 TOMYOK ISl MPOBEIECHUS psiia
OTIBITOB IO MCTOJIB30BaHUIO OMOTa3a B OCBEIIECHUH YJIHI U OTOIIJICHUH ITOMEIICHUH.
Vxe B koHue XIX Beka ynuunble GoHapu ropona Dkcerep (AHIINS) 3aPaBIsuINCh
ra3oM, a B bombee ero mcIop30Balii Kak TOIIMBO B PA3IMYHOTO POJIA JIBUTATEIISX.

IlokazarenbHO, uTO, K npumepy, Bo @panuuu Bo BpeMs Bropoil MupoBoi
BOWHBI AKCILTyaTHPOBAJIOCH OOJIee IBYX ThICSY OMOTra30BbIX yCTAHOBOK, U ATOT OIIBIT
pacnpoctpansics o Bceit EBpore.

Ho Bo BTOpO#i N0OJ0BUHE MPOLUIOrO BEKa JKUIAKOE TOIUIMBO U IPUPOAHBIN
ras, Kak 6oJiee nenéBble YHEPrOHOCUTENN, OMOTa30Bble YCTAHOBKH BBITECHUIIH, XOTS
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1 HCHAJI0JIro. ITocne SHECPreTUYCCKOIo Kpru3unca OHOTra30BLIE TEXHOIOTUH BO MHOTHUX
CTpaHax MHpa CTaJIU CTaHAAPTOM nepepaGOTKH OTXOJ0B M OYHMCTKH CTOYHBIX BOJ.

BuorazoBsie cTaHImy ¢ ycrnexom pabdoraioT B EBpore.

W3BecTHO, 4TO JIOOBIC [OJIE€3HBIE HAYMHAHUS, €CIIH OHH HMEIOT
rOCYJIapCTBEHHYIO MOAJICPIKKY, 0OpedeHsl Ha ycrex. [Ipumepom ciyxar HIBerus,
Asctpust, OUHISIHIMS, B KOTOPBIX HCIOJIb30BaHHE OMOra3a CTUMYIHpYeTCs Ha
rOCyIapCTBEHHOM ypoBHE. B 3Tux ctpanax okono 20 % npou3BeAEHHON YHEPTHH —
13 Ouorasa, UM OTaIUIMBAIOT JIOMa U OCBEIIAOT YJIHIIBL.

OKOJI0 IByXCOT OMOTa30BBIX YCTAHOBOK paboTaroT B ABCTpHH, a B [ epmannn
—mourtu 10 TeIcsad, a k 2020 roxy UX KOIWYECTBO IIAHUPYIOT YBEITHIUTH BABOE. A
B AHIIMHU, K TIPUMeEpY, UCIIOJIb30BaHNe OMOraza MOKPHIBAET BCE YHEPro3arparsl B
CEJIbCKOM XO3HCTBE.

[IBerus canTaeTCA IUACPOM IO ITPOIAKE MAIIIHH, 3aIIPABIIICMBIX ONOTa30M.
B cpaBuuTensHO HeOombiioM ropoake [€rebopre padortatoT 19 3ampaBoYHBIX
CTAHIMH, CO3MaH MEPBbIA paboOTaroOIUil Ha OHOrase IOoe3[q U MOCTPOCH CaMbIil
00JIBIION OMOTa30BEII 3aBOI.

IToxa B Poccmm OmorazoBBle CTAaHIMHM HEJOCTATOYHO TOMYISPHBI, XOTS
MEePCIICKTUBBl I Pa3BUTHUSA OHOTa30BBIX TEXHONOTHH ecTh. Exeromno 773
MUJJTHOHOB TOHH OPTaHMUYECKUX OTXOJOB CEIBCKOTO X034HWCTBA MO ObI AaTh 66
MUJLTHAP/IOB KyOOMETPOB OMOTasa M, COOTBETCTBEHHO — AJIEKTPOIHEPTruu okouro 110
MiIpa KB1/gacos.

DddexkTuBHOCT HCIIONB30BaHMS OHOrasza O4YeHb BbICOKA: 24 % s
JBUTaTeNe BHYTpeHHero cropanus, 55 % nans rasoBeix miuut. Ho HambGonee
5 PEeKTUBHO UCTIONB30BaHKE OMOTA3a B OIyYSHNH TeTlJIa M SHEPTHH OJTHOBPEMEHHO.
B stom ciydae addektuBHOCTE nocturaet 88 %. DTH HUQpPHI IPKO WILTIOCTPUPYIOT
BBIBOJIBI: MCTIONb30BaHNE OMOTa3a BHITOAHO, KaK JUIS BCEX XO3SMCTB U IPEIPHUITHH,
TakK ¥ JJIsl TOCYJapCTBa B IIETIOM.

Bonpocs! u 3aganus:

1.  Ompenenute rpymiy (pakTopoB KOMICHCUPYIOIIUX HU3KUN KO PHUIIMESHT
noje3Horo feictus (3-5%) npu cenbCKoX03sHCTBEHHOM MPOU3BOJICTBE.

2. TlpoBenute aHamU3 1EICCOOOPA3SHOCTH BBEICHUS OC30TXOIHBIX
TEXHOJIOTHH YTHIIN3alUU OPraHMYECKUX OTXOZOB B
CEJIbCKOXO3SICTBEHHOM MTPOM3BOJICTBE, YKAKHUTE «H» H «-».

3. Kaxona sxoHOMHIUecKas 3(p(heKTHBHOCTH MCIIONB30BaHUS OHoTrasa B
xo3siicTBe?
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IIpuioxenue

Tabmuma 1. Berxox ra30B U3 pa3iandHBIX CyOCTpaToB

Cyo6crpar Beixon raza us 1t cy6crpara, M
Hago3 KPC 55
HaBo3 cBuHeit 60
[Ttramii momet 130
Cunoc KyKypy3HbIi 400
Caexas TpaBa 500
OTX0/IbI MOJIOKO32aBOJIA 50
3epHO 560
DpyKTOBBII )KOM 70
CBEKOJIBHBIN KOM 50
Memnacca 430
CBekoiibHast 60TBa 400
Bapna 3epHoBas 70
[MuBHas npobuHa 160
Kup 1300
Otxonpl 0OiHI 300

Tabnuua 2. Bexox 6uorasa, noimyyaeMoro pHu aHa3poOHOM cOpaknBaHUU
Pa3IMYHBIX BHJOB HCXOIHOTO CyOCTpaTa

Hcxonnblii cyderpar Conepixanue cyxoro Boixon 6norasa, m3
BelecTBa, %

Hago3 KPC 8 22

HaBo3 cBuneit 6 25

[ITrauii momet 22 76

Comnoma:

STIMEHb 86 300

MIIEHNUIA 86 280

CutocHast Macca:

TpaBa 40 200

KyKypy3a 35 208
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Inoccapmii

Be3oTxoaHble TEXHOIOTMU — TEXHOJOTHs, MOApa3yMeBaolias Hanboiee
paIMoHaIBbHOE MCTIONB30BAHNE MPUPOIHBIX PECYPCOB M SHEPTHU B NMPOU3BOJICTBE,
o0ecIeunBarollee 3aluTy OKpysKaromeil cpebl.

Buoras — ra3, momywaemblii BOIOPOIHBIM WM METAaHOBBIM OpOXKEHHEM
6uomaccel. MeraHOBOE pa3iioKeHHe OHMOMAacChl MPOUCXOMUT IO BO3JEHCTBHEM
TpEX BUJIOB OaKTEpHiA.

buonuiam — xadecTBEHHOE yz[06peH1/Ie, q)aKTI/I‘IeCKI/I CTCPUIIN30BAHHOC U
TOTOBO€ K MCIIOJIb30BAHHIO.

BnoaﬂepreTuquKaﬂ YCTaHOBKA — YCTAaHOBKa IpPCAHA3HA4YCHHAA I
nepepa60T1<1/I PA3INIHBIX OTXO40B CEIIbCKOXO3SIMCTBEHHOTO IPpOU3BOACTBA.

Meaacca — 3TO TeMHas, BfA3Kas >KUAKOCTb, MPOAYKT IPOM3BOACTBA
CTOJIOBOTO CaxXapa M3 CBEKJIbI HIIM CaXapHOI'0 TPOCTHHKA-CHIPIIA.

Opranuyeckoe 3emiiefelie — OTO METOH BENCHHUS CEIBCKOTO
XO34HCTBA, KOTOPBIM HWCKJIIOYaeT MPUMEHEHHWE NEeCTUIUA0B, TIepONINIOB,
XUMHUYECKUX YIOOpPEHHH, pa3IUYHBIX PETYIsSTOPOB POCTAa PACTCHHU, a Tak ke
TeHHOMOIU(PHUIIMPOBAHHOTO IOCEBHOTO MaTepuaia.

Opranuyeckoe yao0peHuss — ynoOpeHHs, COIEpKAIIUE SIEMEHTHI
MTUTaHKsI pACTEHUH NPEUMYIIIECTBEHHO B ()OpME OpraHnveckux coeaunennii. K aum
OTHOCAT HaBO3, KOMIIOCTBI, TOP(], conomy, 3enéHoe ynoOpeHue, Ui (Carporens),
KOMIUIEKCHBIE OpraHWYecKUe YJAOOpEHUs, IMPOMBIIUICHHBIE W XO35HCTBEHHBIC
OTXOJIBI U JIP.

Ipouecc pepMeHTH3ANUM — METAOOINYESCKUHA MPOIECC, MPOTEKAIOIINI
C BBIIEJICHUEM JHEPIuH, B PE3ylbTaTe KOTOPOro MOJEKYIbl caxapa M Kpaxmala
pasziararoTcs Ha yIJIEKUCIHbIA ra3 U ATaHOII.

Cuitoc — 3enéHble 4yacTh pacTeHuit (O0O0TBa, JIMCTBS, CTEONW W T. T11.),
IMPUTOTOBJISACMBIC 3aKBAILIUBAHUEM.
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Tema: JHepro- u pecypcocoepexenue
B JKHJTHIITHO-KOMMYHAJIbHOM X03s1ficTBe

Onucanue cutyanuu: Bac kak pyKoBOAWTENSI TPEIIPHUSTHS KUIHUIITHO-
KOMMYHAJIbHOTO KOMITJIEKCA TPUTITACHII IIPHHSATH y4acTHE B Pa3padOTKe IPOrpaMMbl
«DHepro- 1 pecypcocOepeKeHNS B KUIUITHO-KOMMYHATBHOM XO3SHCTBEY.

B 3apauy Bxonmt:

€O03/1aTh MHUIIMATHBHYIO TPYTIITY U3 YHCIIa KOJUIET;
pa3paboTarh U BHECTHU MPEIIOKCHIUS HAIIPABICHHBIC HA CHIDKCHHE
9HEpPro- u pecypco3arpar B JKKX.

O ueau mporpammsl: llensio obecredenus 6mochepHo-nanamadTHON
0e30macHOCTH W JHeprocOeperaromero  passutusi  npennpustuid  KKX
ypOaHM3UPOBAHHBIX M CEIIbCKOXO3SIMCTBEHHBIX TEPPUTOPHUIA SIBISETCS OXpaHa
U paluoHANbHOE, HAyyHO OOOCHOBAaHHOE HCIIOJIb30BaHHE BOJHBIX PECYPCOB,
pPacTUTENBEHOTO M JKMBOTHOTO MHpa, COXpaHEHHE KauecTBa MPUPOJHBIX BOA H
OYHCTKA CTOYHBIX KOMMYHAJIBHO-OBITOBEIX BOII, 00€CTICUCHUE TPUPOIHBIX PECYPCOB
1 YCTOHYHBOE Pa3BUTHE OKPYKAOIICH YeTIOBeKa Cpe/ibl B MHTEPECax HACTOSIIETO U
OyayImuX MOKOJICHUH JIIOEH, COXpaHEHHE 30POBBS JIIONIEH.

DHEpro- U pecypcocOeperkeHre B IKIIHUIIHO-KOMMYHATBHOM XO3SIHCTBE
BO3MOKHO KaK Ha dTarle IIOATOTOBKE MTUTHEBOI BOIBI TAK M HA CTATUM BOIOOTBEICHUS.

Ob6mass undopmanusi: bazoBoil cxeMoil OYHCTKH JJsl TOJABIISIFOIIETO
OOJIBIIIMHCTBA BOJOIPOBOIHBIX CTAHIUH SIBIISICTCS KIIACCHUYCCKAs IByXCTYyIEHYATas!
CXeMa, 0CHOBaHHAsI Ha KOATyJTHPOBAaHUH CEPHOKHCITBIM ATFOMHHUEM C TIOCIICTY FOIITUM
OTCTanBaHueM, GUIBTPOBAHUEM 1 00e33apakuBaHUEM BOJIbI XJ10poM. [Tpumensiemas
TEXHOJIOTHsI ObLIa paccuuTaHa Ha 0OpabOTKY MPHUPOIHBIX BOJA C HE3HAYUTEIHHBIM
AHTPONOI¢HHBIM U TEXHOTCHHBIM 3arpA3HECHUEM BOJJOUCTOYHUKOB. Ha COBPEMEHHOM
9Tare CyIIeCTBYIONIAsi TEXHOJIOTHsI HE MOXKET 00eCHeYnTh HEOOXOUMYIO CTEHEeHb
OYHCTKHU BOJIbI, & UHTCHCU(UKAIIHS MIPOIIECCOB 00PaOOTKH 3a CYCT MOBBIIICHUS 103
XJIOpa W KOArylIsTHTa MPUBOJIUT K 00pa30BaHUIO Psifia HOBBIX COCIWHCHHU, Ooiee
TOKCHUYHbIX, YE€M HX MPE/IICCTBEHHUKH, U MOSBICHUIO B TUTHEBOM BOJIE OCTATOYHBIX
KOHIICHTPAIMH TPUMEHSIEMbIX PEareHTOB.

MupoBasi TpakTHKa BOJOMOATOTOBKH IIOKA3bIBACT, YTO JUIA KPYITHBIX
CTAHIMI B HAMOOJBIIEN CTENEHH OAXOIUT TEXHOIOTHS, OCHOBAHHAS HA COYETAHNHI
TPaJUIIMOHHBIX METOJI0B OOpabOTKH C O30HHPOBAHHWEM MW copOmmeil, a Tarke
HCIONB30BAHHEM MEMOpPaHHBIX TPONECCOB. HameKHOCTh 3TOW TEXHOJIOTHU
OLICHHBAJIaCh B Xoae MHOTOYUCJIICHHBIX HpeHBapI/ITeHBHBIX I/ICCJ'Ie)IOBaHI/If/'I,
BBITMIOJIHEHHBIX crienuaiuctamMu poccuiickux HUU. Pesynbrartel ucclienoBaHuit
MOATBEPAWIA  BO3MOXKHOCTH  JIOCTIDKCHHS ~ HOPMATHBHBIX  TpPCOOBaHHIA,
JIUMUTHPYIOIUX COJIEPKAHUE HE TOJIBKO OPraHOJNENTHUYSCKHMX U XUMUYECKUX
3arpsiI3HEHUM, HO W OOECIeUeHHs €€ SIUIEMHOIOrnYeckoi Oe3omnacHocTu. Jlis
MTOBBIIICHUS] CAHUTAPHO-THTHCHUYCCKOW HAJIECKHOCTH OYUCTKM BOJBI B HOBBIX
HpOGKTHBIX pemeHI/mx 000606 BHUMAHUC y/:[eneHo OIITUMU3ALTUN yC.]'IOBI/Iﬁ

73



IpOoBEACHUA KanyHHHHOHHOﬁ o6pa60T1<1/1 BOJAbI, OTCTaBaHUA U (bPIHI)TpOBaHI/IH.

Hanpumep: Macmrabsl moTpeOieHUss yCcayr BOAOCHAOXKEHUS U
KaHAJIM3aIMH B MOCKOBCKOM MeErarojifce orpoMHsl. 3xech, Ha 0,3% Teppuropun
Poccumn, ckonnientpupoBano 10% Bcero Hacenenus ctpanbl. MI'TI «MocBomokaHam»
Oecriepe0oiiHO 00eCTIeYrBACT yCIIyraMy BOJIOCHAOKCHUS U KaHATH3aluu MOCKBRY,
a TaKKe ONHU3JNEKAIIUEe TOpPOAa W HACCICHHBIC MYHKTHI MOCKOBCKOW 007acTu.
B MockBe exenHeBHO HaxomuTcs okono 13,0 muH demoBek. s oGecnieueHus
MTUTHEBOH BOJIOH CTOJB OOJIBIIOTO KOJIMYECTBA JIFO/IEH B TOPO €XKEIHEBHO MOIAETCs
oostee 5,0 MiH M3 MUTHLEBOM BOABI. Takoe K€ KOJIMYECTBO CTOYHOM BOIBI KaXKIbIe
CYTKH IIPOXOIUT OYMCTKY Ha COOPYKCHUSIX KaHAJIHM3aluu ropoaa. BogocHabxenue
MocCKBBI OCYHIECTBIISIETCS U3 ABYX cucTeM: MockBoperkoi 1 Bomkckoil ¢ ouucTkoi
BOJIBI HA YETHIPEX BOIAOMPOBOIHBIX CTAHIUAX. MOCKBOPEIIKUI MCTOYHHK HanOoee
MTOJIBEPKEH aHTPOIIOTEHHOMY 3arps3HEHHIO, B TOM YHCIIEC OMOIOTHYCCKOMY, YTO
BBI3BIBAET HEOOXOIUMOCTE TPUMEHEeHH Ha PyOneBckoil 1 3armaJHOM BOZOIIPOBOAHBIX
CTAHIUAX HAaHOO0JIee THOKUX U CIIOKHBIX TEXHOJIOTHIA C 00€CIICUCHHEM OTIEPAaTHBHOTO
W3MEHEHUS PEKUMOB OUHCTKH.

Bonpocs! 17151 06cy:k1eHus1 B rpynme:
1. TexHojornueckue 0COOEHHOCTH CXEM OYMCTKH BOJIBI.

VYuuteiBaeM, 4T0 «Ba)KHBIM 31€MEHTOM B JKH3HEOOCCIIEUCHHH Topoaa
ABTISIETCA BOAOMpPOBOAHAs cucTeMa. Cpeau OCHOBHBIX COOPYKEHHH CHCTEMBI
BOJIOCHAOKCHUSI HamOoJiee OTBETCTBCHHOW SIBJIICTCS CHUCTEMa MOJaYd U
pacrpeeneHus BObl.

OCHOBHBIMU TpPeOOBAHUSIMHU, KOTOPBIM JIOJDKHA YAOBIETBOPSITH CETh,
SBIISTIOTCSL:

JOCTAaTOYHAsl CTEIIEHb CAHUTAPHO-TEXHUUECKON HaJICKHOCTH;
OecriepeOoiiHas momada BOIEI B TPEOyEMBIX KOJMYIECTBaX (C yIeTOM
obecrieyeHns1 BHYTPEHHETO U Hapy’>KHOTO MOKapOTYILECHUS) 1
JOJDKHOTO Ka4ecTBa K MECTaM ee MOTPEeOIeHNS;

e  SKOHOMHYHOCTSH B IIPOLIECCE €€ CTPOUTEIHCTBA U IKCILTyaTalUu.»

2. Pa3paboTka KOHIIEIIIHA MOJCPHHU3AINN BOAOMPOBOAHON CETH B MEIAX
MTOBBIIICHUS HAZIGKHOCTH €€ (D)YHKIMOHUPOBAHHS.

VYuuThIBaEeM: Ha 3HEPro- U pecypco 3aTparhl BIUSET TO, 4TO «B nuTheBoi
BOJIE, TI0/IaBaEMOH 110 TPyOOIPOBOAM BOJOIIPOBOHON ceTH, comepxutcs 10 4%
HEepacTBOPEHHOI0 BO3myxa. IIpucyrcTBHE BO3IyXa B TPaHCIOPTHPYEMOH Boze,
U OCOOCHHO €ro CKOIUICHHE B IOBBIIICHHBIX TOYKAX, CO3MaeT psAx mpobieM B
9KCIUTyaTallul TPyOOIPOBOAOB: — CYIIECTBEHHO YBEJIMYMBACTCS TUAPABIMYECKOE
CONPOTHUBIICHUE TPYOONPOBOAA, YTO TPHBOJUT K JIONOJHHUTEIBHBIM 3aTparam
SNIEKTPOIHEPTHH TIPH T0Ja4e BOABI MOTPEOUTENIO; — CO3MaeTCs MOTCHIUATbHAS
ONACHOCTh BO3HMKHOBECHHS THAPABIHYECKOTO yrnapa; — YCKOpsSeTCs IpoLecce
Koppo3uu TpyO 1 obopynoBanus. B cBs3uU ¢ 3THM 0c00yI0 BaKHOCTH MpHOOpeTaeT
o0ecriedeHre BOAOBO3AYIIHOTO PEXUMA BOIOIPOBOAHON CETHY.
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OHpeZ[eJ'II/ITI) IMPUOPUTCTHBIC HAITPABJICHUA BOAOIIOATOTOBKH U
BOJOOTBCACHUA.

PaCCMOTpeTB 1 MPEATTOKUTD TEXHUYCCKNUE PCIICHUA, OCHOBAHHBIC HA
MepEeNIOBBIX JOCTHKEHUSIX B 00JIACTH SHEPTO-HM pecypcocOepekeHne B
JKHJTAITHO-KOMMYHATTBHOM XO3sHCTBeE.
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Toccapmii

Bl/lOpr}Jbl — OMOXMMHMYECKasT OUNCTKA CTOUYHBIX BOJI OCHOBaHa Ha MCITOJIb-
30BAHUMN KHUBHCIACATCIBbHOCTH MUKPOOPraHU3MOB, KOTOPBIC OKHCIIAIOT OpraHu4eC-
CKHEC BCIICCTBA, HAXOAAIIHUCCS B CTOYHOM KUIKOCTH.

BoponoaroroBka — 06paboTKa BOAIbI, IIOCTYMAIOIIEH U3 TPUPOTHOTO BOIO-
HCTOYHHUKA, JUIS IPUBE/ICHHs e€ KadecTBA B COOTBETCTBHE C TPEOOBAHUSIMU TEXHO-
JIOTUYECKUX TIOTPEOUTEICH.

BomooTBenenne — 3TO CIOKHBINA MPOLIECC, BKIFOYAIOIINN B ceOsl ps JCii-
CTBHIA: OTBEICHIE CTOUYHBIX BOJI, TaJbHEUIIIee HX TPAHCIIOPTUPOBAHHUE HAa OYHCTHEIE
coopykeHus. Vcxoms U3 3TOro, BCe )KUTEIN MHOTOKBAPTUPHBIX U YACTHBIX JIOMOB,
HMMEIOIINE BOAOOTBEIEHUE CTOUHBIX BOJ, 00SI3aHBI TUTATUTH 32 3Ty BAXKHYIO YCIYTY.

KyabTypHO-0bITOBOE BOJOMOIB30BAHNE — ITO HCIOIB30BAHKE JIFOABMU
BOIHBIX O0BEKTOB JUTSA KyNaHWs, OTABIXA U 3aHATHHA criopToM. Ha Bce BomHBIE 00B-
€KTHI, KOTOPbIC PACIIOIOKCHBI B YePTE HACEICHHBIX MYHKTOB, PACIIPOCTPAHSIIOTCS
TpeOOBaHUs, MPUMEHUMBIC K 3TOMY THITY BOAHBIX OOBEKTOB.

OO01me-caHMTapHBINH MOKa3aTeJb — JACT NPEACTABIECHUE O BO3IEHCTBUU
BEIIECTB Ha MPOIECCH CAMOOYHIIEHHS BOZOEMa Ha OCHOBE XUMHUYCCKUX U OMOXH-
MHUYECKHX TPOIIECCOB MPH YIACTUH MUKPOOPTAHNU3MOB.

Pr100X03s1iiCTBEHHOE BOAOITIOJIB30BAHHEC — OTO UCIIOJIL30BAHUEC BOJIHBIX 00b-
CKTOB, OTHOCAIIUXCA K TPEM KaTCTOPUAM:

1. Belcmas kareropusi. To0 MecTa HEPECTHIIMI IEHHBIX BUJIOB PHIO,
MacCOBOTO HaryJja ¥ 3MMOBbsI IIGHHBIX BHJIOB pbIO. Takxke, crona
OTHOCSITCSI OXPaHHBIC 30HbI XO35HCTB, 3aHIMAIOIINXCS PA3BEICHUEM 1
BBIPAILIMBAHUEM PBIO U JPYTHX BOAHBIX KHUBOTHBIX.

2. Tlepsas kareropus. 9T0 BOJOEMBI, KOTOpPBIE IPEAHAZHAYEHBI JUTS
COXpAHEHHUS IICHHBIX BHJIOB PHIO U UX BOCTIPOM3BOICTBA. J[71s
LIEHHBIX BU0B PBIO, KOTOPBIE UMEIOT BBICOKYIO UyBCTBUTEIBHOCTD K
KOHLIEHTPAIUH B BOJE KUCIOPOJA.

3. Bropas xareropus. 3T0 BOIOEMBI, KOTOPBIE TPETHA3HAYCHBI IS IPYTHX
PYOOXO3SICTBEHHBIX HYXI.

CrouHbIe BOJAbI — JII00bIE BOJbI U aTMOC(l)epHLIe OCaaKu, OTBOAUMBIC B BO-
JI0EMBI C TeppI/ITOpI/Iﬁ MPOMBIIIICHHBIX Hpe,HHpI/IHTI/Iﬁ M HaCeJIEHHBIX MECT qyepes cu-
CTCMY KaHaJIM3allu1 Ui CaMOTéKOM, CBOICTBa KOTOPBIX OKa3aJIMCh YXYAIICHHbIMH
B pE3YyIbTATE ACATEIIBHOCTHA YE€IIOBEKA.

D0KyJSHTBI — BEIIECTBA, BBI3BIBAIOLINE B JKHJKUX JUCIIEPCHBIX CHCTE-
Max (QIOKYJISIHIO - 00pa3oBaHKE PHIXJIBIX XJIONMBEBUIAHBIX arperaroB ((iioxyin) u3
MEJIKHX YaCTHUII AUCTICPCHON (a3l

X0351iCTBEeHHO-NTUTHEBOE BOOMOJIL30BAHNE — OTO Mpouecc UCIoJIb30Ba-
HUWSA BOAHBIX 00BEKTOB JJIA ,HO6I>I‘{I/I BOJbI, HpHMeHI/IMOﬁ B XO3SIIICTBE B JUISL IIAThS, a
TaK¥XKC HCHOHBByeMOﬁ OpeaAnpuATUAMU HI/IIHGBOﬁ MPOMBIIIIJIICHHOCTH.
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(05.04.06 DxoJi0orusi U NPUPOAONOJIL30BAHNE)

KraccnuxaoHHbIH KoJ

«05.04.06 Dxo0J10rus1 M NPUPOAOIIOIH30BAHUE)

Keanuduxarus MarucTp 3K0JI0rid ¥ IPUPOA0I0JIb30BAHUA
dakynbTeT IK0JI0THHU U JAaHAMA(THOH apXUTEKTYPbI
Anpec Iep. 300Texunuecknii 12, CtaBponoJs, 355017,

Poccust

Cpox oOyueHus

2 roxa

Harpy3ska

120 kpeauToB

Hauano oGyuenust

4320 akageMHYeCKHX YacoB

IpodeccrnonanbHOE
[pH3HAHUE

- MucruryT 3Heprocoepexenuss CpepaioBeKoii
obsnactu, Ekatepunoypr

- ®enepaabHas ciy:xk0a 10 3a11UTe U IIPAB
yeaoBeka, Biaaumup

- Coro3 cTpouteneii CBepa10BcKoii 001acTH, I.
Exarepun0Oypr

- Tam0oBckasi o01acTHAsi AIMUHUCTPALUS

- Duepromepa OAQO, r. CtaBponoJib

O0yuenne

CemecTpbI MOTYJIs1, TeKIHH, BbIE3/IbI,
JnadopaTopHble padoThl, caMocTosATe/IbHasl padoTa,
HAYYHBIH KOHTPOJIb, MATHCTEPCKAsT THCCEPTAIMS

[Iporecc BHEIPEHUS IBYXYPOBHEBOM CHCTEMBbI 00pa3oBaHus Poccuiickoit
denepauyy MPUBOAMT K H3MEHEHHIO €AMHHIBI pabodeil Harpys3ku, B HEIsX
coracoBaHus akafgeMudeckux cucreM Poccun ¢ EBponeiickumu. Tepmun «Pycckas
3aueTHasl €IMHUIA» ObUI BBEJCH B TOCYIApCTBEHHBIH CTaHAApT O0Opa3oBaHMS
TPETHETO TTOKOJICHNSI.

Harpyska:

Marwuctepckas mporpamma — 120
BbakamaBpckass mporpamma — 240
Crenmanutet — 300
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IIpeauciaosue

Cenbckoe XO3SHCTBO Kak OCHOBY pa3BUTUSI JHEProcOCpeKeHUs W
skoorndeckoro paBHoBecusi B mporpamme GREEN MASTER  mnpencraBmser
CraBpononbcknii [AY ¢ MarucTepckoit mporpaMMoOi 110 HAIPaBIEHUIO « DKOJIOTHS
U [IPUPOJIOTIONB30BAHUEY.

D¢ deKTuBHOCTH HOBOW 00pa30BaTeIbHON MarucTepckoil IMporpaMmbl
BO MHOTOM 3aBHCHT OT IEHTPOOEKHOH CHIBI ATrpapHOTO yYHHUBEPCHTETa M €TO
MPAKTUIECKON JIEATENBHOCTH cO crparerndeckuM maptHepom OAO «KonmepH
«OHepromepay.

B ocHoBe mporpamMMbI — MHOTOTIPO(HITEHBIH 00pa30BaTeIbHBIN ITOIXO/ IS
MIOATOTOBKH HOBOTO MOKOJIEHHS MEHEPKEPOB U CIIEHHAINCTOB, 3aMHTEPECOBAHHBIX
B MHHOBAIIMOHHBIX U3MEHEHUSIX Ha MYTH K YCTOHUMBOMY OymyIeMy.

Takum 00pa3zomM, KOHEWHas Iedb MPOTPaMMbl — TapMOHH3ALUSI
aKaJIeMUIECKNX ITOAXOJIOB K IHEProcOEpPEeKEHUI0, OXpaHa OKpPYXKarollel Cpensl 1
yTIpaBJeHUE MOCPEACTBOM aHAIM3a U HAWIYUIIeH IPaKTHKH.
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Omnpenenenue 00pa3oBaresIbHbIX NOTPEOHOCTEH PHIHKA
TPYAa U IPYrUX 3aHHTEPECOBAHHBIX CTOPOH M ONpe/iesieHne
o0pa3oBaTeJIbHbIX LeJei

Omnpoc cpean MEeCTHBIX paboTonareseil ObUT POBEAEH C IEIbI0 pa3paboTKu
HOBOWM Marmcrepckoil mporpammbsl «lHHOBaIMOHHBIE TeXHOJIOTUH B cdepe
9HEProcOepe eHHss U HKOJOTMIECKOTO KOHTPOISH U CONEHCTBHS COTPYAHHUYECTBA
MEXJIy YHUBEPCUTETOM U MECTHBIMH HPEANPHATHAMHI B MPOIECCEe TOATOTOBKU U
peanu3anuy NporpamMmel, a TaKkKe TPYI0yCTPOHCTBO MaruCTPOB.

B ompoce mpuHANM ydYacTHe TPEACTABHTENH  IPOMBIIIICHHBIX,
SKOJIOTUYECKHUX, HAYyYHbIX U CEJIbCKOXO3SIIICTBEHHBIX OTpacieil. Bece pecrioHaeHTb
paHee COTpYAHHYAIHd C Y4YCOHBIMH 3aBCACHHSIMU M IOATBEPIMIIMA, YTO HX
OpraHu3aIlMK PEaTU3YIOT JaHHBIC yueOHbIC MPOTrpaMMbl. Takol OMBIT CYMTACTCS
OJTHHM U3 BOKHCHIITIX ACTICKTOB IMPAKTHUCCKON MOJTOTOBKH KOTOPBINA CITIOCOOCTBYET
YCIEUTHOMY TPYIOYCTPOUCTBY BBIITYCKHUKOB.

BonbummHCcTBO PECIIOHIEHTOB Ha3BaIu MpaKkTUYECKUI OIIBIT,
3G GEKTUBHOCTh M 00y4aeMOCTh CpEIU HanOoJee BaXKHBIX (PAKTOPOB, KOTOPHIC
OKa3bIBAIOT HAUOOJIbIIICE BIUSHIE HA PA3BUTHE KaPbEPhl MOJIOJIOTO CIICIIUAIIUCTA.

Ilo mMHeHuto paboropaTenel, YHHBEPCUTET MOIDKEH COCPEIOTOUHTHCS
Ha CIEIYIOMUX O00NacTsAX C Lelblo TOBBIMICHHS YPOBHS Npo(ecCHOHaIbHOU
KOMIIETEHTHOCTH  BBIIIYCKHHMKOB: IIOBBICHTh J((EKTHBHOCTH IMPAKTUUYECKUX
3aHATHH W MPAKTHYECKONH COCTABISIONICH Y4eOHOTO IUIaHa, Pa3BUTHE KOMaH]IbI
U KOMMYHHKATHBHBIX HABBIKOB, aHaINW3 CYIIECTBYIOIINE OM3HEC-MOJEIH,
PACIIONOKEHNE TPYIIBl CTPOUTENBHBIX MEPONPUATHH U YIYUIICHUS S3BIKOBBIX
HaBBIKOB BBIITYCKHUKOB.

[TouTtu Bce pecroHAEHTHI OTMETHIIN MOBBIIIEHHBIH CIIPOC HA BBIITYCKHUKOB,
MPOLICAIINX MMOATOTOBKY B OOJACTH YCTOHYMBOIO SHEPreTHYECKOIO YIIPABICHHUS
u pasBuTHA. Paboromareny Taike NPOJEMOHCTPUPOBAIKM OOJIBIION HHTEpeC K
pa3auyHbIM  (hopMaM COTPYAHHYECTBA C YHHBEPCHTETOM, B YAaCTHOCTH, IMyTEM
ydacTuss B y4eOHOM TMpoliecce, JaBas JICKIIMH, CEMUHApPhl M T.J.; 00ecleunBas
pa3MelieHre Ul OrbiTa padoThl U CT@XKUPOBKH M YYacTHE B MPOLECCE OLEHKH
JICCepTalii BBITyCKHUKOB. [lo4TH Bce pEeCHOHAEHTHI BBIPa3HIM TOTOBHOCTH
BHECTH CBOH BKJIaJ B pa3BUTHE 00Pa30BaTeNIbHBIX [IPOrpaMM, yKa3biBasi Ha TO, YTO
IJIaBHAS MpoOIeMa B3anMOJICHCTBUS OM3HEeca U 00pa30BaHUS SBISETCS OTCYTCTBHE
TOCYJapCTBEHHBIX MPOrPpaMM 110 CIUSHUIO JIEJIOBOH MPAKTHKU C Y4YeOHBIMHU
HCCJICAOBaHUAMU U, KaK CJICACTBUC OTCYTCTBUE CTUMYJIOB IJIsA pa60To,uaTeJ1e171 B3ATb
Ha cebst 00513aTeNbCTBO 00pa30BaATEIBHBIX ITPOTPAMM.

BuTore, MOJKHO Cl1es1aTh BEIBOJ] O TOM, YTO CYIIIECTBYET 3HAUUTEIBHBIH CIIPOC
Ha BBIITYCKHUKOB CO CTETIEHBIO MAarkucTpa B 00JIACTH yCTOWYHBOIO YHEPTeTHIECKOTO
yhnpaeieHuss W pa3ButHs. Kpome Toro, paboTonmarenu 3auHTEPECOBaHBI B
o0ecIieueHNH pa3MeIeHH s U IPAKTUIEeCKOH MOJATOTOBKH BBIITYCKHUKOB U TOTOBBI
Y4acTBOBATh B TIpoliecce 00yUeHusI.
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Hean nporpaMmmsl

Marucrepckas mporpaMmma Io3BoJIsIET CTYAE€HTaM BBIITYCKHUKAM IOJIy4YUTh
ITyOOKHE 3HAHHUS DHEPreTHYECKHX OCHOB, pPAlMOHAJIBHOTO HCIIOIB30BAHUSA
NPUPONHBIX PECYpPCOB, KOMIUJIEKCHBIM MOAXOA K WHHOBAIMSM, METOJIaM
MOHHUTOPHHI'A M 9KOJIOTHYECKOTO KOHTPOJISI BHIOPOCOB U paboue cpeibl sl OLEHKN
pEeaNbHBIX YCIOBUI OKpYXAroIell Cpeibl U COXPaHEHHE MPHUPOAHOTO HACIEIUS.
KoHeuHOM 1enpl0 HporpamMmbl sBIASETCS TapMOHM3ALUsl HAyYHBIX IOJXOAOB
K 9HEpProcOepexeHHIo B OOJIACTH OXpPaHbl OKPY’KAaroUmeH Cpeibl U KOHTPOIS C
MIOMOIIBIO aHANIN3a U MEPEIOBON MPAKTHKH, MOCTPOCHHE CHUCTEMBI COIMAIBHO U
npodecCHOHAIBHO YCTONUUBBIX M KOHKYPEHTOCIIOCOOHBIX CHELUATMCTOB.

[porpamma GREEN MASTER mnpemmaraer KOMIUIEKCHBIH TIOIXO,
OXpaHbl OKPYIKAOIIEH CPelbl ¥ TEXHOJIOTHH YIPaBICHHUS BOIPOCAMU SHEPTETUKU U
YCTOMYUBOIO pa3BuTHsi. Marucrepckas mporpaMma B 00JIaCTH dHEProCcOCpeKeHHUs
U 3KOJIOTHUECKOTO KOHTPOJIS IPEACTABIISIET COO0 MporpamMmy, Kotopas Ipejiaract
MHOTOIPO(MIBHBINA 00pa30BaTEeIBHBIN MOAXOA K OOYUYCHHIO MCHEKEPOB HOBOTO
MOKOJICHUSI U TPO(ECCUOHATIOB, 3aNHTEPECOBAHHBIX B M3MEHEHUSIX B HAIIPABICHUU
YCTOHYMBOTO OyIyIIero.

S3pIKM MPOrpaMMBbI: PyCCKUH U aHIIMHACKUI
Kpurepuu npuema:

e  Jluruiom GakajiaBpa WM CIIEIIMAINCTA COOTBETCTBYIOLIECH OTpaciyu HayKn
WJIN TEXHUKH, C 0COOBIM YIOPOM Ha 3KOJIOTHIO M OXpaHy OKpY Karomiei
CpenBbl.

OmnsIT paboTEHI.

AHTIHACKU 361K (Oy/IeT OIIEHUBATHCS HHTEPBHIO).

WHocTpaHHbIe KaHAMIATHI IOJDKHBI UMETh CEPTU(QHKAT POCCUHCKOTO
SI3BIKOBOTO Kypca.

MeToas! o0ydenus:

VYueOHbIil mponecc OyaeT COCTOSTh M3 CEMHMHApOB, MPAKTHKH, MacTep-
KJIaCCOB, JTaOOPATOPHBIX 3aHATHI, CTAXKUPOBOK, MOOMIIBHOCTH, ITOJIEBOM IPAKTHKH,
AIIEKTPOHHOTO O0YUYCHHS.

JlJ1s1 oleHKHU pe3y/1bTaToB 00yUYeHHs cJelyIouIue MeToIbl

TECTBI,

OTBETHI Ha BOTIPOCHI (TMCHMEHHO U YCTHO);
Jcce Ha 3a/IaHHYI0 TEMY;

OTYET;

TIPE3eHTAaIINS;

poseBast urpa;

rpymmoBas padoTa;

o0cyxeHue;

TeMaTH4eCcKoe IIaHUPOBAHNUE;
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L4 KOJUIOKBHUYM;
° OK3aMCH.

KiaroueBnie KOMIIETCHIUHN

Ha ocnoBe ompoca paboTonareneil Oblu chOpMyIHPOBAHBI CIICITYOLIHE
KITFOYEBBIE KOMITCTEHIINU ITPOTPAMMBI:

IIpenMeTHBIE KOMIETEHIIUH
3HaHue ¥ MOHMMAHHE

3HaHMe ¥ NOHMMaHKE NPEIMETHOH o0nacT nmpodeccun
[Tonnmanue npununos Green Master, 1 UX poIb B 00IIeCTBE
3HaHUE U IOHMMaHHE OCHOBHBIX (haKTOB, IIOHATHI, IIPOLIECCOB,
NPUHIMIIOB M TEOPUIT SKOJIOTHH B PHIOCOPCKUX KOHIEIINH
€CTECTBO3HAHMS

e VMeHHeE OlPE/CNATh CTPATErnYeCKUe HalPaBICHUs PELICHUs
9KOJIOTHYECKHX MTPOOJIEM B OTHOIIEHUH PETHOHAIBHBIX MTOTPEOHOCTEH

e  B03MOXHOCTb MCIIOIb30BaHUS HHPOPMAIMOHHBIX 1 KOMMYHUKAIIMOHHBIX
TEXHOJIOT U
‘YMeHne HaXOAuTh, 00padaThIBaTh M aHAIM3UPOBATH HHPOPMAITHIO
B03MOXHOCTB BEIONPATh M IPUMEHSTH HEOOXOTUMBIC HHCTPYMEHTBI /IS
aHaJM3a ¥ 00padoTKK HHPOpPMAIK 00 OKpYXKArOIIEH cpe/e

e VYmenue >pHeKTHBHO IPUMEHSITH OCHOBHBIE TPUHIIHITBI M 3aKOHBI
(dyHIaMEHTaIBHBIX HAYK K PEIICHUIO COBPEMEHHBIX IKOJIOTHYECKUX
npobieM

e  CrocoOHOCTh IPUMEHATH METOIBI 00paOOTKH, aHAIN3A H CHHTE3a
TIOJIEBBIX U JIADOPATOPHBIX UCCIICIOBAHUI Ha MTPAKTHKE

e B03MOXKHOCTb pa3pabOTKH U peaIn3aliy IIaHa 110 PELICHUI0
9KOJIOTHYECKHX MpOoOIIeM

e [IpumeHeHne TEOPETHUECKUX OCHOB 00CCIIEUEHHS HKOJIOTNIECKOM 1
JHEPreTHYCCKON OE30IIaCHOCTH PEINPUSITHI

OO0mme KOMNEeTEHIMHA

e  B03MOXHOCTb IPHHUMATh OOOCHOBAHHBIC M B3BCLICHHBIC PEIICHHUS
e B03MOXHOCTb HHTETPALlUK 3HAHUH U (OPMYITNPOBATE CY)KIACHHS
OrpaHMYCHHON MH(pOPMAIUU

HaBbikn KOMaH/IHOI padoThI

YMmeHue paboTarth CaMOCTOSTEIBHO M B KOMAH/IE
YMmenue paboTaTh B MEXIyHapOIAHON cperie
Bo03MOXXHOCTB CAMOCTOSITENIEHO MJIM COBMECTHO C IPYTHUMHU
CIICTIMAIICTAMU [T IPOBEICHISI NCCIICIOBAHNN B 00JIaCTH
9HEProcOepeKeHNS M SKOTOTUIECKOTO KOHTPOIIS

e  HagbIku BeJIeHUs NPE3EHTALUN U JJUCKYCCUH 110 SKOJIOTHYECKUM
BOIIPOCAM C KCIIEPTAMHU B PA3JIMUHBIX OTPACIISIX POMBILIIEHHOCTH
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e  CrocoOHOCTH B3aMMOACHUCTBOBATH C MPEICTABUTEISIMH APYTHX
HaTpaBJICHUH B PEIICHUN BAKHBIX CTPATETHYECKHX 3a/1ad B 00JIacTh
AHEProcOepeskeHusT U IKOJIOTUIECKOTO KOHTPOJIS

e  CrnocoOHOCTh PYKOBOAMTH MITH HHUITUHPOBATH JCSITCIBHOCTD, U B35Th Ha
ce0sT OTBETCTBEHHOCTD 33 MHTEJUICKTYaIbHOU JCATSIIEHOCTH OTACITBHBIX

JIMIL{ WK TPYIIL.
Hagwiku oOygenus

CrocoOHOCTh K caMO0OPa30BaAHUIO

B Ta6n1/1ue OTOGpa)KeHLI KJIKOUCBBIC KOMIICTCHIIMH, BBIABJIICHHBIC B XOAC
06CJ'[CL[OBEIHI/IH pa60Toz[aTeJleﬁ 1 BBIITYCKHHMKOB B COOTBETCTBHUU C O6pa30BaT€J'IBHI)IM

CTaHAapToOM

KaroueBbie KOMIIETCHIINH, BbI-
fiIBJICHHbIC B X0/1€ Oﬁc.l'lelIOBaHl/Ifl
pa6oroaareJeii

KomneTeHumnu BBIIIYCKHUKOB B COOTBET-
CTBHUHU C 06pa30BaTeﬂbHLlM CTaHJapTOM

1. 3Hanue ¥ MOHUMaHUE MTPEIMET-
HOI obyacTu u mpodeccun

3uanue GpunococKkux KOHIETIHUAX eCTe-
CTBO3HAHUS M OCHOB METOJIOJIOTHH HAYIHOTO
MO3HAHUS [TPU U3YYCHUH PA3JIMYHBIX YPOB-
Hell opraHu3alyyu MaTepuu, NPOCTPaHCTBA U
BpeMEHHI

2. [lonnmanue npunnunos Green
Master, UX OTBETCTBEHHOCTb U POJIb
B o01IecTBe

['oToBHOCTE K AEWCTBUSAM B UPE3BBIYANHBIX
CUTYyalUsiX, COLMAIbHAS M ATHYECKAst OTBET-
CTBEHHOCTD 32 IIPUHUMAEMbIe PELICHUS
CriocOOHOCTB K aKTUBHOM COIMAILHON MO-
OMILHOCTH.

3. 3HaHI/IC U MMOHUMAHHUE OCHOBHBIX
(akTOB, MOHATHUI1, IPOLIECCOB,
MIPUHIUIIOB M TEOPUN KOHIICTIIIHIA
€CTECTBO3HAHMUS

3HaHus 0 GuIocoPCKUX KOHLEIIUIX ecTe-
CTBO3HAHUSI U OCHOB METOIOJIOIUY HAyYHOIO
ITO3HAHUS TIPU U3YUCHNUHU PA3IMYHbBIX YPOB-
Hell opraHu3aluy MaTepuu, IpOCTPaHCTBa U
BpPEMEHU

HpaKTl/I‘leCKI/le HaBbIKH

1. YMeHue onpenensars cTparernye-
CKHE HANPABJICHUSI PEIICHHUS KOJIO-
THYECKUX TPOOJIEM B OTHOILIICHUU
PErHoHaIbHBIX NOTPEOHOCTEN

YMeHune UCIob30BaTh y0OKHe 3HAaHHS
MIPABOBBIX M THYECKUX HOPM IPH OLIEHKE
BO3/ICHCTBHS X MPO(ECCHOHAIBLHON JIeATEIb-
HOCTH, pa3pabOTKHU U peaau3aluy COLHUAIBLHO
3HAUUMBIX IPOEKTOB, & TAKIKE JUIS UCTIONB30-
BaHMS B IPAKTHIECKUX HABBIKOB I YMEHUI B
OpraHM3aIM{ HayYHO-HUCCIIEe0BATEIbCKON U
HAy4HO-IIPOU3BOJICTBEHHOM! JI€ATEIILHOCTH B
HCCIIeI0BaTeNbCKast KOMaH/1a YIIpaBICHHS
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2. BO3MOXHOCTB MCITOJIb30BaHUS
MHPOPMAIIOHHBIX 1 KOMMYHUKAIIH-
OHHBIX TEXHOJIOTHIH

Bo3M0OXXHOCTE TIPUMCHCHUSI COBPEMCHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHI B 00mactu coopa,
XpaHeHHus1, 00paboTKH, aHaIH3a U TIepeaadn
reorpaduyeckoii HHGpOpPMAIMU U JUIs pelie-
HYSI HAyYHO-HCCIIEI0BATENIbCKUX U IIPOU3BOJI-
CTBEHHO-TEXHOJIOTHIECKHX 3a/1a4 IPO(eccH-
OHAJIbHOM JesiTenbHOCTH. [loHMMaHne 0OCHOB
IIPOCKTUPOBAHUS, IKCIIEPTHO-aHATUTHIECKOH
paboThI U MPOBEJECHUS UCCIIECAOBAHUM C
HCIIOJIF30BAHIEM COBPEMEHHBIX ITOIXOIOB H
METOIOB, HHCTPYMEHTOB 1 BHIYUCIIUTEILHEIC
KOMIIJIEKCHI. BO3MOXHOCTB HCTIONB30BaTh
COBPEMEHHBIE METO/IBI 00Pa0OTKH U UHTEP-
MPETaLH YKOJIOTHUSCKOW HH(POPMALIUH ISt
HayYHBIX U IPOMBIIIICHHBIX HCCIIEIOBAHUI

3. CnocoOHOCTh HaXOKUTh, 0Opada-
TBHIBATh M QHAIN3UPOBATH HHPOP-
MaIHI0

Cr10coOHOCTb K a0CTPaKTHOMY MBIIUICHHUIO,
aHanmM3y, cuHTe3y. [IpenMyIecTBO METO0B
OLICHKH PEIPE3eHTaTUBHOCTH Marepuala,
HPOBE/ICHHE KOJIMYECTBEHHBIX UCCIICA0BAHMUIA,
CTaTUCTUYCCKHUC MCTOAbI CPAaBHCHU JaHHBIX.

4. BO3MOXXHOCTb BEIOMPATh U
HIPHMEHATH HEOOXOUMBIE HHCTPY-
MEHTBI JUIs aHaJu3a U 00paboTKu
undopmarmu 06 okpyskarouen
cpene

YMeHue UCIob30BaTh Iy0OKKHe 3HAaHUS
MIPABOBBIX M THYECKUX HOPM IPH OLICHKE
BO3/ICHCTBHS X MPO(ECCHOHAIBHON JICATEIb-
HOCTH, pa3pabOTKHU U peau3aliy COLUAIBLHO
3HAUUMBIX IPOEKTOB, & TAK)KE HCIIOJIB30-
BaHMS MPAKTHYECKUX HABBIKOB M YMEHUH B
Hay4YHO-HCCIIEA0BATENbCKOM U HayYHO-IIPOU3-
BOJICTBEHHOH JIESITEILHOCTH

5. CnocodHOCTh 3((HEeKTHBHO
MIPUMEHSTH OCHOBHbIE TIPHHIIHIIBI H
3aKOHBI (DyHJaMEHTAIbHBIX HayK B
PCIICHUH COBPEMEHHBIX IKOJIOTHYC-
CKUX mpobiem

YMeHune UCIoabp30BaTh y0oKKHe 3HAaHUS
MIPABOBBIX U 3TUYECKUX HOPM IIPU OLICHKE
BO3/ICHCTBHS X TPO(ECCHOHAIBHON JIeSATEIb-
HOCTH, pa3pabOTKHU U peau3aliy COLUAIbLHO
3HAUUMBIX IIPOEKTOB, A TAKIKE JUIs UCTIONB30-
BaHMs NPAKTUYECKUX HABBIKOB M YMEHUI B
Hay4YHO-HMCCIIE[0BaTEIbCKON U HAyUHO-TIPOU3-
BOJICTBEHHOM JESTEILHOCTH

6. CriocoOHOCTh TPUMEHSTh METO-
JIbl 00paOOTKH, aHAJIM3a U CUHTE3a
TIOJICBBIX U J1a00PATOPHBIX SKOJIOTH-
YeCKUX MCCIIEIOBAaHUI Ha MPAKTHKE

CrnocoOHOCTh K aOCTPaKTHOMY MBIIIICHHIO,
aHanu3y, CuHTe3y BO3MOKHOCTB HCIIONB-
30BaTh COBPEMEHHbIE METO/IbI 00PadOTKH U
UHTEPIPETALHU SKOJIOTMIECKON HHpOpMaLUK
JUTSL HAYYHBIX 1 TPOMBIIUICHHBIX HCCIIe0Ba-
HHH
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7. CnocoOHOCTh pa3zpadarbiBaTh YMeHue HCIosb30BaTh IIyO0OKHE 3HAHHS

Y peanr30BbIBATH MIAH PEIICHHUS MPABOBBIX U THYECKUX HOPM MPH OLICHKE
9KOJIOTHYECKHX MPOOIIeM BO3/IEHCTBUS UX MPO(ECCHOHAIBHON [IeSTENb-
HOCTH, Pa3pabOTKU U pealn3aiiy COLUATbHO
3HAYMMBIX TIPOEKTOB, @ TAKXKE /IS UCTIOIH30-
BaHMs MPAKTUYECKUX HABBIKOB M YMEHHUI B
HAy4HO-UCCIICIOBATEICKON U HAYyIHO-IIPOU3-
BOJICTBEHHOI1 ICSITCIIBHOCTH

8. IIpumMeHeHNne TEOPETHUECKUX YMeHune TBOpUeCcKU UCIIOIb30BaTh HAyUHYIO
OCHOB 00€CIHEeYEHUs] HKOJOTUUECKOH | ¥ IPOU3BOACTBEHHO-TEXHUUECKYIO JIESTElb-
U DHEPreTUYecKoi 6e301macHOCTH HOCTh

TIPEeNPHUITHNA

Takum o0pa3om, B pesyJbTare pa3BUTHSI MPOrPaMMBl BBITYCKHUKH MarucTpbl B
COOTBETCTBHM ¢ TpeOoBaHMsAMH paborozjareneil M 00pa30BaTEIbHOIO CTaHAApTa
JIOJDKHBI 00J1a/1aTh CICAYIOINM HA0OPOM KITFOUEBBIX KOMITETCHIIUH:

3HaHHe ¥ MOHUMAHHE

3HaHNe ¥ TOHUMaHNE TIPEIMETHOH 001acTH 1 podeccun
[Tonnmanue npunnunos Green Master, IX OTBETCTBEHHOCTb H POJIb B
oO1ecTBe

e  3HaHME M IOHMMaHNE OCHOBHBIX (DAKTOB, MOHSTHH, ITPOIIECCOB,
MIPUHIMIIOB ¥ TEOPUH HKOJIOTHU U GHI0CO(PCKUX KOHIICIIINI
€CTECTBO3HAHUS

HpaKanecxne HaBbIKHN

e  YMeHHe HaXOIUTh, 00padaThIBaTh M aHAM3HPOBATH SKOJIOTHYECKYIO
UH(OPMALUIO U UCIIONB30BaTh KOMMYHHKAIIMOHHbIE HABBIKH

° YMmenune 3(b(beKTPIBHO IMPUMEHATH OCHOBHBIC MMPUHIUITBI U 3aKOHBI
(byHIaMEHTAILHBIX HAYK K PEHICHUIO COBPEMEHHBIX IKOJIOTHYCCKHIX
npobem
B03MOXXHOCTB pa3paboTKK M peaiu3aliy IUIaHa PeLICHHs 3a/1a9
BeImyckaronye HaBbIKH
B03MOXHOCTB MHTETpaly 3HAHUH, POPMYITUPOBATh CY)KACHUSA
OrpaHMYeHHON MH(pOPMAIUU

e  BO3MOXHOCTb CAMOCTOSITEJILHO UM COBMECTHO C APYTUMU
CIELHATUCTAMHU TS TPOBEICHHUSI UCCIIEIOBaHHU B 00IacTH
9HEProcOCPEKCHUS U IKOJIOTUUECKOTO KOHTPOJIS

e  CnocoGHOCTH B3aUMOACHCTBOBATH C PEACTABUTEISAME APYTHX
HAaIpaBJIeHUH B PEIICHUH BaXKHBIX CTPATETHYSCKHX 3a/1a4 B 00JIaCTH
9HEProCcOEPEKEHNUS U HKOIOTHUECKOTO KOHTPOJISI

e  CrocoOHOCTh K CaMOOOPa30BaHHIO
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Pe3yabTaThl 0CBOCHUSI IPOIPAMMBbI

KuioueBble PesyabTarsl nporpaMmbl 00y4eHHs
KOMIIeTeHIIHH
3HaHue U moHUMaHue npea- | Al 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHUS
METHOH o0s1acTu 1 mpodec- NPUPOABI U 00IIecTBa
cnn A2 Js1st TOTO, YTOOBI MOHATH BAXKHOCTH CBOCH
npodeccun
[ToHnmMaHue NPUHLIUIIOB A3 Jli1st TOrO, 4TOOBI MTOHSTH, IPABOBLIE OCHOBBI
MarucTepcKoi MporpamMmel, npodeccHoHaNBHOI NeITeNbHOCTH
Hg OTBETCTBEHHOCTD M POIIB B | A4 J151s TOTO, 4TOOBI MOHSTH, IPABOBLIC OCHOBBI
obmecTBe po¢eCCUOHATIBHOM JIeSITeIbHOCTH
AS 3HaTh OCHOBBI MEKAYHAPOJAHOTO COTPY/IHH-
YecTBa B PEIICHUH YKOJIOTIECKUX TIPOOIeM
3HaHMe U TOHUMaHHe OCHOB- | A6 3HaTh OCHOBHBIE HAayYHbIE HAIIPABICHUS U
HBIX (paKTOB, MTOHSTHH, ITPO- KOHUETIINU €CTECTBO3HAHUS
11eCCOB, TIPHHIHIIOB H TCOPHH | A 7 3HAaTh MPUHIUIIBI U METOABI CUCTEMHOTO
OKOJIOTHH 1 (dunocopckux AHATI3A
KOHIICNIINHI €CTeCTBO3HAHUS
(yHIaMeHTaJIbHBIC U IPUKIIaJHbIE OTPacIn
9KOJIOTUH, TIPUPOJIOTIONB30BAHHS, OXPaHbI
OKpY>KaOILEH Cpeabl, OLIEHKA BO3ICHCTBUS
Ha OKPY’KAIOIIYIO CPEy, YKOTOTUUESCKUH
JTU3aiiH, SHEeprocOepeKeHne
IIpakTHyeckne HABBIKU
‘YMeHue HaxoauTh, 00pada- Bl CaMOCTOSITENILHO MCIIOIb30BaTh COBPEMEH-
TBHIBaTh U aHAJIU3UPOBATDH KO- HBIE KOMITBIOTEPHBIE TEXHOJIOTHHU JIJIsl pelie-
JIOTUYECKYI0 HH(POPMALIUIO 1 HUS IPO(heCCHOHANTBHBIX 3319
HCTOJIE3OBAHIT KOMMYHUKA- | B HaiTH, 00pabaTkiBaTh U aHAJTM3UPOBATh
LIUOHHBIX TEXHOJIOTUH HH(OPMAIIHIO
B3 HUMETh BO3MOYKHOCTh IPUMEHSTH METO/IbI
OLIEHKH ¥ MOJICIIUPOBAHHMSI PA3INIHBIX
MPOLIECCOB, TPOUCXOAAINX B IPUPOTHBIX U
AQHTPOIIOTCHHBIX CUCTEM
Ymenue addextuBHO mpume- | B4 HUMETb BO3MOKHOCTb IPUMEHSTH 3HAaHHE

HATh OCHOBHBIE NIPUHLIUIIBI U
3aKOHBI (DyHAaMEHTAIbHBIX
HayK K PEIICHUIO COBPEMEH-
HBIX SKOJIOTUUECKHUX IIPOOIIEM

TEOPETHYECKUX OCHOB 00EeCIEUeHNS IKOIO0-
TMYECKOH 1 SHEPreTH4ecKoi 6e30MacHOCTH
HPEANPHUATUI
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B5 UYtoObI HOHATH B3aUMOCBSI3H SHEPTETHKH U
9KOJIOTHHU
B6 YToObI MOHATH METOIBI CHCTEMHOTO MTOAXO0/a
K aHAJIM3y ¥ CHHTE3Y MPOLECCOB MOTpediie-
HUS SHEPrUU
Crioco6HOCTB pa3pabareiBath | B7 OIIPE/ICNUTh CTPAaTErHYeCKNe HAITPABICHHS
1 peaar30BbIBATH IUIAH pellle- PELIeHUsT YKOJOTUUECKUX U SHEPTeTHIECKUX
HYSL IPO0OJIEM OKpyXKaromei pobieM
CPCAbL M SHEPTETHKH B8 UMETb OIBIT B Pa3pabOTKe M1aHa AeHCTBUI
TI0 SKOJIOTHYECKOMY ayJIUTY, SKOJIOTHIECKOTO
KOHTPOJISI, 9KOJIOTHYECKOTO MPOSKTUPOBAHUS
1 9KOJIOTMYECKOTO YIIPABJICHUS POU3BO/I-
CTBEHHBIMH IPOLIECCAMHU
MUMETh BO3MOXKHOCTB BBIOpaTh KPUTEPUH
JUISL OLIGHKH PelIeHnH B 001acTH aHaIHn3a
9KOJIOTUYECKUX U SHEPreTUYECKUX CUCTEM U
sHeprocOepeKeHust
Beinyckamoniue HaBbIKH
B03MOXHOCTH HHTETPHPO- Cl J1nist Toro, 9TOOBI UMETHh BO3MOKHOCTD
BaTh 3HAHHS U POPMYIHPO- 0000IINTH MOJTyYCHHBIC PE3YyJIBTaThl paHee
BaTh CY)XICHHUS OIPaHUYCH- HAKOIUICHHBIX HAYYHbIX 3HAHUHU
HOU MHpOpMaLUU
B03MOXHOCTB CaMOCTOSI- C2 J11st Toro, 9TOOBI UMETH OITBIT PA0OTHI B
TEJIHO MJIM COBMECTHO C Hay4YHOM KOMaHJe
ApYTUMH ClelaIMcTamn C3 Jlyst TOro, 4TOOBI MMETh BO3MOXHOCTh
HEOBeHeHHﬂ HCCHgHOBaHHH B [UTAHUPOBATH U OCYILECTBISATh HAyUHBIN
OOIACTH SHEProcOHEPEKCHI IKCIIEPUMEHT 10 SKOJIOTHIECKO OIleHKe
1 SKOOrHICCKOTO KOHTPOIIA MIPUPOAHBIX U TEXHOTEHHBIX CUCTEM
C4 JIi1st TOTO, 4TOOBI KIMETH OTIBIT OPraHU3AINN
TBOPYECKOH TPYTITbI HHTETPUPOBAHHOTO
KOHTPOJISI TIPOMBIIIIIEHHBIX TIPOLIECCOB, pa3-
paboTKH TIIaHOB pabOTHI B 00JIACTH YHEProC-
OepexeHus
CriocoGHOCTH B3aUMOJICH- C5 J11st TOro, 4TOOBI OBITH JIOTMYECKH BEPHO, ap-
CTBOBATb C MIPEICTABUTENS- TYMEHTHPOBAHO H SICHO TOBOPHUTH HA PYCCKOM
MU JPYTUX HalpaBiIeHUH B Y aHIJIMHACKOM SI3bIKaxX
PCLICHHH BOXKHBIX cgpaTe- C6 Jli1st Toro, 4TOObl UMETh OIBIT BEICHUS
mqecxng 3ajiat B 0bIacTH Mpe3eHTalMi U TUCKYCCHIT TIO SKOJIOTHYEe-
OHCProCOEPEKCHHI 1 SKOJIO- CKHM BOIIPOCAM C 3KCIIEPTaMU B PA3ITHMYHBIX
THHECKOro KOHTPOIIA OTpacisiX IPOMBIIICHHOCTH
CrocoOGHOCTh Cc7 Jliis Toro, 4ToOBl MACHTUPHUIUPOBATH U UC-

K CaMOO6pa3OBaHI/IIO

TMIOJTE30BaTh PA3INYHbIE HCTOYHUKH O0yUCHUS
npodeccroHaNbHBIX 3HAHUH 1 HABBIKOB
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CTpykTypa nporpaMmmsl

OcHoBHBIE NIpeAMeThI

durnocodckue npodIeMbl €CTECTBO3HAHUS
AHruiickuit
KoMmbioTepHbIe TEXHOIOTUH 1 CTAaTUCTUIECKNE METOBI B 00J1acTH
9KOJIOTHU M OXPAHBI OKPY’KAIOIIEH CPesIbl

e  CoBpeMeHHBIE IKOJOTHUECKUE TPOOIEMBI B PalliOHATBHOE
HCIONB30BaHUE OKPYIKAIOIIEeH cpesibl

e  Mex/IlyHapOJHOE COTPYTHHYECTBO B 0OJIACTH OXPAaHBI OKPYIKAIOIIEH
cpesl

e  VYcroilunBoe pa3BUTHE

O0s3aTesbHbIE MPeAMEThI

BBeneHue B TepMOANHAMUKY OTKPBITBIX CHCTEM
DHeprocOeperaronme TEXHOIOTHH
[TpakTHyeckoe MpUMEHEHHE H METObI ONITHMH3ALHN SHEPTro- U
pecypcocOeperaroix TeXHOJIOTHIECKUX CHCTEM

e OoOecreueHne KOJIOTHUECKOIl 0E30IaCHOCTH U SHEPTeTUKH YCTOWYHNBOTO
pa3BUTHSA

e  HayuyHO-1a00paTOpPHBIN SKCIEPUMEHT

(I)aKyJ'lLTaTPIBHLle InpeaMeTnbl

DHeprocOepesKeHne U SKOIOTHUSCKUH ayuT
DKOJIOTHUECKH YHCTOE CEILCKOE XO3SIHCTBO
MonenrpoBaHHue TEXHOIOTHUECKUX U 3KOCHCTEM
DHepreTrka 1 3K0JIOTUYECKOTO0 MEHEKMEHTa
MOHHUTOPUHT NPUPOIHBIX U TEXHOT€HHBIX CHCTEM
DKOJIOTHUECKasi PEKOHCTPYKIIUS TOPOACKUX TEPPUTOPUI

HayuHno-uccieaoBarebckas NPpaKTHKA

Marl/ICTepCKaﬂ AUccepranusa
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Onucanue moxayJiei
OcHoBHbBIE NpeAMeThI

MoayJs 1 ®unocodcekue NpodaeMbl eCTECTBO3HAHUS
Kpenursi 1 xpenuT, 36 akaIEMHUIECKHIX YaCOB
Koopaunarop 3onorapes C.I1.

Cpoxk 1 xypc, 1 cemectp

Henb moxyJist

dopMupOBaHKE MPEACTABICHUHN 0 €TUHCTBE (PHITIOCOPCKUX U HAYYHBIX MHPO-
BO33pPCHUI Ha OCHOBE MIYOMHHBIX CBsI3ei (hrmitocouu U HaAyKH, a TAKKe YITy-
OneHHOE M3ydeHUe (PYHIaMEHTAIBHBIX (HI0COPCKO-METOMOIOTHICCKUX HICH U
MIPUHITUIIOB KaK OCHOBA HAyYHBIX UCCIICIOBAHHN.

Pe3ysbTarhl 06y4eHust
®  TOHMMAaTh HayKy BO BPEMEHHOM Pa3BUTHH GHI0CcO(CKUX PodiIeM
OCHOB COBPEMEHHON HayKH
3HaTh (POPMBI U METOJBI HAYYHOTO ITO3HAHUS
3HATH HAIPABJICHUS HAYYHbIX 3HAHMUIT
3HATH MPUHIMIBI K METOBI aHAIN3a IPOOIEM HAYYHO-TEXHUYESCKOTO
Pa3BHUTHS COBPEMEHHOTO 00IIeCTBa
IpakTHYecKne HABBIKH
®  BO3MOXXHOCTH BBIOMpATh U MPUMEHSITH METO/IbI HAYUHBIX HCCIICIOBAHMUIT
®  yMeTh JOTUYECKH C(HOPMYITHPOBATH, OTCTAUBATH CBOE COOCTBEHHOE
BHJICHHE TIPOOIIEM

Conep:xkanue Moy

B3anmocss3p Hayku 1 purocoduu.

CoBpeMeHHbIE KOHIIENIINY €CTECTBO3HAHMS.

Hayunas pauinoHajiIbHOCTb.

CoBpeMeHHasi pu3nveckasi KapTUHa MUPA.

KoHnernmus npocTpaHcTBa U BpeMEHHU B COBPEMEHHOH (pH3HKe.
KBaHTOBasI MeXaHHKa: IETEPMUHN3M, HH/ICTEPMUHN3M,TEOPHST BEPOSIT-
HOCTH.

7.  ®unocodcekre mpodIeMbl COBPEMEHHOTO €CTECTBO3HAHNS.

8. CucTeMHBIH MOIXO0 B COBPEMEHHOM HayKe.

A e

Mertonabl 00y4eHust Jlexun — 6 gacos
[IpaxTndeckue — 9 yacoB
CamocrosTenbHas padora — 22 Jaca

KonTpoub 00yuenns MIPE3EHTALNs], IUCKYCCHs, KOJTIOKBUYM, SK3aMEH.
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Monyab 2 AHITIMICKHH A3BIK

Kpenursi 3 kpenuTa, 108 akageMUueCKuX 9acoB
Koopaunarop Kanyruna E.H.

Cpox 1 kype, 1 cemectp

eas moxyas

3TO HUHTCHCHUBHAA nporpaMMa JOJI’)KHA TIOMOYb CTy)IeHTaM CTpOI/ITI) CBOHM HABBIKHU
BJIAJICHUSI aHIJIUHCKUM SI3BIKOM, YTOOBI IIPEYCIICTh B YHUBEPCUTETE, IKOJIOTHYC-
CKHX UCCJIEZIOBAHUSX WU Kapbepe.

Lembro JaHHOTO Kypca SBISICTCS COBEPIICHCTBOBAHNE MHOS3BITHON KOMMYHHKA-
TUBHOW KOMIICTEHIINH, HEOOXOIMMEIC /T HayYHOH U PO ECCHOHANBHON Aes-
TEIBLHOCTH U JaTh UM BO3MOKHOCTb MCIIOIL30BaTh aHTJIMUCKUH SI3bIK B HAYYHOUN
pabore.

Pe3ysbTarsl 00yueHust
®  3HATH KYJIBTypHBIE PA3IMUUs BEJCHH HAyYHO-UCCIIEI0BATENbCKON
JIESITEJIbHOCTH B 00JIaCTH 3HEPrOCOEPEKEHNS U HKOTIOTHIECKOTO
KOHTPOJIS
IIpakTHyeckHne HABBIKH
e  MMETbh BO3MOXHOCTb YUTATh U IOHUMATh OPUTHHAIIBHYIO JINTEPATypy Ha
HMHOCTPAHHOM SI3bIKE
®  HMMETbh BO3MOXKHOCTb U3BJIEYb YPOKH U3 HHOCTPAHHBIX HICTOYHHKOB B
BHJIE NIEPEBO/IA, AaHHOTALIHSA
e  1MeTh BO3MOXXHOCTH IPOU3BOIUTH PA3JIMUHBIC JOTHYECKUE ONepanun
(aHanu3, CUHTE3, YCTAHOBICHUE IPUUYUHHO-CIICICTBCHHBIX CBS3€ii,
paccyxJeHus1, 0000IICHNUS U 3aKIIIOUCHHS, KOMMEHTHPYSI)
®  HCIIOJIB30BaTh A3bIK, YTOOBI [yMaTh U PacCyXkIaTh, a TAKKE
00pabaThIBaTh W UCTIONB30BaTh MH(POPMAITHIO T 00YICHHUS
®  UMETh BO3MOKHOCTH HaUISKAIIUM 00pa30M pearupoBarsb Ha
[IMCbMEHHBIN WM Pa3rOBOPHBII AHIVIMIMCKUH S3bIK B IUCbMEHHOM BUIE
KpaTKOTO 3¢Ce, BHIPAXKATh CBOU MBICIH SICHO
e npodeccroHaIbHBIC IPE3CHTAINHN HA aHIJIMICKOM SI3bIKE

Conep:xanne Moay.Is

AKIICHT B ITPOrpaMMe CHIEIaH sl BHICOKOI()(DEKTUBHBIX aKaJIeMUYCCKUX HaBbI-
KOB 06IJleHI/IH, COCPCAOTOYUB BHUMAHUC HA YETBIPEX O6J'IaCTHX HAaBBbIKOB - YTEC-
HUeE, IMCbMO, PA3rOBOP M ayANPOBAHUE.

PasroBop 1o 3KOJIOTHYECKOM TEMaTHKe.

YTEHHE IIePEeBO/ia HAyYHBIX TEKCTOB.

[TonroroBka npe3eHTanuu.

Urenue.

Caywanue: o0mias ¥ crienuaibHasi HHpopMarus.

®dopmupoBaHue CI0Bapsl CHEHUATH3NPOBAHHON JIEKCUKH JUTS TEMBI:
oO0IeHayYHast JIEKCUKa U TSPMHHBI.

[TonHOE M TOUHOE TIOHNMAHUE COAEPIKAHUS TEKCTa.

PedepupoBanme TEKCTOB.

AR e

Sl
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MeToab! 00y4yeHHs

Jleknum — 2 gaca,

IIpaktuueckue — 52 yaca,

caMoCTosITeNbHas paboTa — 54 vaca

[Iporecc 0OyueHHs BKITIOYACT B Ce0s1 KOMMY-
HUKATUBHBIC MEPOTIPHSITHS, IIPAKTHICCKUC
YIpaKHEHUsI, TPYIIIIOBast padoTa, MPE3CHTAIH U
3aIaHwsL.

KonTtpoJb 00yuyenus

JK3aMeH:

1. YreHue UCXOAHOIO TEKCTa Y3KOM CHelH-
anbHOCTH 00BeMoM 2500-3000 3HaKOB,
HCIIOJIB3Ysl NIOCCApUM.

2. Urenue Texcta 6e3 ciosaps 1000-1500
CHMBOJIOB O IPO(ECCHH, U TIEPECKa3 ero
COJIepKaHUs HA AaHIJIMHCKOM SI3BIKE.

3. Pa3roBop Ha aHIIMICKOM SI3BIKE 11O
BOTIPOCAM, CBSI3aHHBIM C COXPaHEHUEM
SHEPTHUU M SKOJIOTUIECKOTO KOHTPOJIS.
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Moayas 3 KommnbloTepHbIe TEXHOJIOTHI
Kpenursi 2 xpenuta, 72 akaleMUYeCKUX Jaca
Koopaunarop I'yaues O.10., [lnaes JI.B.

Cpox 1 xypc, 1 cemectp

enb monyJis

Llenbro MOZYIIS SIBJISIETCS IOATOTOBKA BHICOKOKBATU(DUIIUPOBAHHBIX CIIEIIHAIIHU-

CTOB, 3HAIOIIMX OCHOBBI COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH 1 00padoT-
K1 MH(OPMAIMHN C IOMOIIBIO METOJIOB MaTEMaTHYECKOI CTAaTHCTUKH B 00IaCTH
9KOJIOTHU M OXPAHBI OKPY’KAIOIIEH CPEIIBI.

PesyabTarnl 00y4eHus
®  3HAaTh METOJBl MAaTEMaTHUECKOTO MOJICITUPOBAHHMS
®  3HaTh, COBPEMECHHBIC KOMITBIOTEPHBIC TEXHOJIOTHH JJIsl cOOpa, XpaHeHHs,
00paboTKH, aHAIH3a U TIepefadl HHPOPMALIUU 00 OKpPYIKAFOIIEH CpelIb
IIpakTHYecKHe HABBIKH
®  CaMOCTOSITENILHO MCIIOJIb30BaTh COBPEMEHHbBIE KOMITBIOTEPHbIC
TEXHOJIOTHH JIJIsl pelieHus npodeccroHa bHbIX 3a1a4
®  [PUMEHSTH KOJIMYECTBEHHBIE U CTAaTUCTUYECKUE METOBI NCCIIEJOBAHNUS
JUISl CPAaBHEHMS TIOJTyYCHHBIX JIaHHBIX
e  aHANM3MPOBATh IPOCTPAHCTBEHHYIO HHPOPMALHIO C HCIOJIB30BAHHEM
KOMITBIOTEPHBIX TEXHOJIOTHI
®  yMETbh PUMEHSITh METO/IbI JJIsl OLICHKH PETIPEe3eHTaTHBHOCTH
Marepuaia, IpoBe/IeHHe KOJTMYECTBEHHBIX NCCIIC0BAHNU,
CTaTHCTHYECKHE METO/IbI CPAaBHEHUSI JAHHBIX
e  coOMpaTh CTATHCTHUYECKHE JIAHHbIE, HCTIONIB3Ys! HH(OPMAIINIO U3
JHUTEPATYPBI.

Conepixanue Moays
1. OpHOMEpHBIE CTATHCTHYECKHE MOJIEIH B KaUeCTBE MHCTPYMEHTA JUIS
00paboTKN M aHANIH3a HHPOPMAIIH B 00JIACTH YKOJIOTHH U OXPaHBI
OKpY’KaloIlei cpe/ibl.

2. Craructuyeckast OIICHKa ITapaMeTPOB 00BEKTOB OKPYIKAIOIICH CPEIIbI.
3. Craructudeckoe UCCIeI0BaHUe 3aBUCUMOCTEH.
4. OO6paboTka JaHHBIX 00 OKpPYXKAIOLIEH cperie.
5. Pacder cTaTHCTHYECKHX ITapaMeTPOB PACIPEICICHIUS YKOIOTHUCCKUX
JTAaHHBIX.
MeTtoab! 00y4ueHHs JlaboparopHble 3aHITHSA —16 HacoB

CamocrosrenpHas pabota — 20 gacoB

KonTtposas o0yuyenns JlomarHee 3a1aHue, SK3aMeH.
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Monyab 4 CoBpeMeHHbIE IKOJIOTHYECKHEe MPOdJIeMbl U
PauMoOHAIbHOE UCII0JIL30BAHUE OKPY:KAIOLI e
cpenbl

Kpenursi 1kpenut, 36 akaeMUYECKHUX YaCcOB

Koopaunarop 3enenckas T.T.

Cpox 1 xype, 1 cemectp

Heas MmoxyJis

Llesnpto MOYJIS SIBJSIETCS Pa3BUTHE Y CTYACHTOB SKOJIIOTHYECKOTO MBIIIUICHUS,
obecnieunBasi KOMILICKCHBIN MOIXOM K aHAJM3Y M PEILCHUIO YKOJIOTHYECKUX
HHEPTeTHYECKHX MPOOIEM COBPEMEHHOTO YIIPABICHUS U YCTOMYMBOTO PA3BUTHS
CHCTEMBI «IIPUPOAA-IKOHOMHKA-00IIECTBOY, a TAKXKE IIPO(ECCHOHATBHON KOM-
MIETEHTHOCTH B HAyYHO-UCCIIEI0BATEILCKON IS TEIbHOCTH.

Pe3yabTarsl 00yueHust
®  3HAaTh O BAXHOCTH KOJIOTHH U €€ posin B (POPMUPOBAHUH T'APMOHUYHBIX
OTHOLICHUN MEXIY PUPOION U 0OIIECTBOM
3HaTb OCHOBHBIC MPUHIIUIIBI SKOJIOT'MYECKOI0O MCHEPKMCHTA
3HATh MPOIECCHI U MOCIEACTBUS aHTPONIOT€HHOH TpaHchopmalu
OKpY Karolien cpebl
IIpakTHuyecKkne HABBIKU
®  HMETh BO3MOXKHOCTb ITPOAHAIN3UPOBATH BIUSHUE COLUAIBHO-
HKOHOMHYECKHUX XapaKTePUCTUK PETHOHOB U CTPaH Mo crenuduke
B3aUMOOTHOILEHUH B CUCTEME «IPUPOAA - OOILECTBO - SIKOHOMHKAY
®  [IOHSTH B3aUMOCBSI3b MEXK/y UEJIOBEUECKUM Pa3BUTHEM U MOSBICHUEM
9HEPIreTUYECKNX M HKOJIOTHIECKHUX MPoOIieM
®  UMETH OMBIT BEACHUS NPE3EHTALNN U JUCKYCCHI IO BOIIPOCaM
B3aMMOJICHCTBUS MEKIY OOIIECTBOM M MIPUPOIOH

Conep:xanue MoayJIst
1. KonnenTyanbHbIE OCHOBBI COBPEMEHHOMN 3KOJIOTHH U HAyK 00 OKpYy’Karo-
el cpene.
2. TlpupomHo-pecypCHBII MOTEHIHAT 3eMIIN.
3. T'mobGanbHbIE SKOJIOTHYECKUE MTPOOIIEMBI.
4. PeruonanbHas cucTeMa IPUPOAOIOIb30BaHUS.

MeToabl 00y4yeHus Jlexnuu — 4 gaca

IIpaxruyeckue — 10 gacos

CamocrosrenbHas padora — 229aca

[Iporecc oOyueHns BKITIO4aeT B cedsi polieBbIe
UTPBI, TEMATHYECKUE NCCIIEJOBAHNUS, KOIJICKTUB-
HYIO MBICIUTEIBHYIO JeATeIbHOCTD, 00CYKe-
HHE, paboTy HaJ IPOEKTOM HCCIIEIOBATEIbCKOIO
Xapakrepa.

KonTpoans o6yuyenus [pe3eHTarus, IUCKYCCHs, KOJIUIOKBHYM, SK3aMEH.
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Mopyas 5 Me:xayHapoaHoe COTPYIHHYECTBO B 00J1aCTH

O0XpaHbl OKPY:KaIOLIel cpeabl

Kpenursl 1xpeaurt, 36 akaJeMUYECKUX 4acOB
Koopaunarop Cepuxos C.C.
Cpox 1 xypc, 2 cemecTp

Henb monyJis

Lenbro Moyt siBisieTcst (POPMUPOBAHKE TPEICTABICHUH 00 OCHOBHBIX HalpaB-
JeHUAX 1 (hopMax MEXKITYHAPOIHOTO COTPYIHHUYECCTBA B O0OJIACTH OXPaHBI OKPY-
JKaromIeit cpenbl, HeOOXOMMOCTh MEXKTyHaPOIHOTO COTPYAHUYIECTBA B 00JIaCTH
OXpaHBI OKPYKAOIIEH cpeasl M €€ OCHOBHBIX HaNpaBlIeHH; (hOpMHpPOBaHUE
Npe/ICTaBICHUI 0 pos Poccuu B MeXIyHApOJHOM COTPYAHHUYECTBE B 00IaCTH
OXpaHbl OKPYKaroLEel Cpeibl.

PesysbTarsl 00yueHust

MOHUMATh POJIb YKOJIOTOB B PEIICHUHU INI00ATbHBIX YHEPreTUIECKUX U
9KOJIOTHYECKUX MTPoOIieM

3HATh HAIPaBJICHHsI ¥ (DOPMBI MEKTYHAPOHOTO COTPYIHUYECTBA B
o0nact SHEeprocoepeKeHHs

3HaTh OCHOBHBIC MCKIYHAPOIHBIC SYKOJIOTHICCKUE OPTaHN3aI[UI

IIpakTHyeckne HABBIKU

OIPE/ICTIUTH OCHOBHBIC CTPATETHUECKUE HAITPABICHHS PEIICHHS
9KOJIOTMYECKUX U DYHEPreTHYECKUX MpodIeM B MUpe

MMETh HaBBIKK cOOpa 1 aHaau3a MH(OOPMAIMK O COCTOSIHUH
OKpYIKAIOIIEH Cpelbl B Pa3IUYHBIX PETHOHAX MUPA
c(hopMyITUpOBaTh KOJIOTHUECKUE MTPOOJIEMBI B TTPOOIEMBI B 00JIACTH
MEKIYHAPOHOTO COTPYTHUICCTBA

Conepixanue Moays

1.

I'mobanpHast IKoMOTHYecKas TIONUTHKA U TII00ATBHOTO Pa3BUTHSA OKPY-
JKAIOLLEN cpeibl.

2.  MexIyHapoaHbIe TPABOBBIE PUHITUIIBI OXPAHBI OKPYKAIOIIEH Cpebl.

3.  MexIyHapOIHbIC YKOJOTHUCCKUE OPTaHU3aIlHH.

4. MexayHapoaHOE COTPYIHUYCCTBO B 00JIACTH IHEProCOSPEKEHUS U
OXpaHBI OKPYKAFOIICH CPEIIbl.

5. WHubopMannoHHBIEC yCIYTH, CHCTEMBI U 0a3bl JAHHBIX.

6. MexmyHapomHas mporpamma repexoa K yCTOMYMBOMY YIIPaBICHHIO
OKpY’Karolieu cpenoi.

Mertoabl 00y4eHust Jlexmuu — 4 gaca

ITpaktuaeckue — 18 gacon

CamocrosTenbHas padota — 14 yacos

B mpoiiecce 00ydeHHsT MOIYITb HCIIOIb3YET
CIIE/TyOIIME TEXHOIOTUH O0yUCHHUS: JICKIUHU C
UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHHUYESCKUX
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CpelCTB 00yUCHHMS; PaKTHIECKoe 00ydeHre B
(hopmMe ceMHHaPOB-TPEHUHTOB; HHIUBHIyaJIbHOE
JIOMaIIHEeEe 3aJaHNe; MHIUBUIYaIbHbIE KOHCYIIb-
TaIIH MPEroaBaTens.

KonTtpoub o0y4yenns

IIpoBepka MHAMBUAYAJIBHBIX JOMAIIHUX 3a7a-
HU,TBOpUecKas paboTa, pabOTHI C ANEKTPOH-
HBIMH Y4eOHBIMU MaTepualiaMu U caiiTamu,
TECTHUPOBAHUE.
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MonyJs 6 YcroitunBoe paspuTHe

Kpenursi 3 kpenuTat, 108 akageMuuecKux 4acoB
Koopaunarop 3enenckas T.I.

Cpox 1 xypc, 2 cemectp

enb monyJis

Llenbro Moyt siBisieTcst (GOPMUPOBaHHE COBPEMEHHBIX TIPEICTABICHUN 00
YCTOWYMBOM pa3BUTUH KaK HAyYHOW MJCOJIOTHN M NPUKIIQIHON 001acTH Ha
OCHOBE Pa3BUTHS HAyYHBIX NPE/ICTABICHUH O KOHKPETHON TpeJMETHOH 00acTy,
a TaK)Ke CHHTE3a U IIePEOCMBICIICHHS paHee MOyIeHHbIX 3HaHuH. Ha ocHOBe
paHee MOTy4eHHbIX 3HaHUH 1 MOHATHH B N3y4EeHUH 0a30BbIX IUCLUILINH €CTe-
CTBEHHOHAYYHOTO IIMKJIa (CTerneHb OakanaBpa), YTo0bl HAyUYUTh MaruCTPOB KPH-
TUYECKH aHAJIM3UPOBATh CKJIA IbIBAIOIIYIOCS SKOJIOIMUYECKYIO CUTYallUI0, HAWTH
MIPUYNHHO-CIIC/ICTBEHHBIE CBSI3H, a TAK)XKE ITyTH PEIICHHUS PooieM B 001acTi
MIPUPOJOONIB30BAHMS U OXPAaHA OKPYKAIOIIEH CPeJIbl.

PesyabTarhl 00y4yeHust
3HaTb OCHOBHBIC 3aKOHBI PaA3BUTHA IPUPOABI U O61HeCTBa
OCHOBHBIE IT0Ka3aTell U WHANKATOPbl yCTOWYNBOTO Pa3BUTHS
3HAaTh UCTOPHUIO (POPMHUPOBAHMS KOHLETIIIUH YCTOHUYNUBOTO PA3BUTHS
MOHATH METO/IBI CHCTEMHOTO ITOAXO0/1a K aHAIHM3Y II00aIBHBIX
mpoOeM, B TOM 4HCIIe POOIEMbI IIPON3BOACTBA SHEPTHU U IIPOLIECCOB
MOTpeOIeHUS
IIpakTHYecKne HABBIKH
®  UMETh BO3MOYKHOCTb OLIEHUTH CYIIECTBYIOLIYIO IIPHUPOIHYIO,
COIIMATIBHYIO U SKOHOMHYECKYIO CTPYKTYpPY € TOUKH 3PESHUS KOHIICTIIIN
YCTOWYHBOTO Pa3BUTHUS
®  HMeTh BO3MOXXHOCTH pa3padaThIBaTh ITAHEI PAa0OTHI B 00IACTH
9HEProcOEpeKEHHs B MHTEPECAaX yCTONUYUBOTO PA3BUTHSI
o HUMCTb BO3BMOKHOCTb OLUCHUTH ITPUPOJHBIC, SKOHOMHUYCCKUEC U
COLMATILHO-KYJIBTYpHBIE (DAaKTOPBI YCTOHYMBOTO PA3BUTHS
®  UMETh BO3MOXKHOCTH OPTaHU30BATh TBOPYECKYIO KOMAHLY JUIs
KOMIIJIEKCHOTO 00CIIEJOBaHNS COIIMAIBHBIX M IPOU3BOJICTBEHHBIX
MIPOLIECCOB

Conep:xanue MoayJIst

1. MacmraOsl # BO3MOKHBIE TIOCTIEICTBISI SKOIOTUIECKOTO KPH3HCca Ha
COBPEMEHHOM JTalle.

2. CrabunbHOCTh OHOChEpHI.

3. Pocr uenoBeueckoro HaceneHus: ieMorpaduueckuii nepexon.

4. Jlemorpaduueckas CUTyalys B CTpaHax, HAXOSIIIUXCS Ha Pa3HBIX yPOB-
HSX Pa3BUTHSA: POCT U TaJICHHE.

5. IIpuHUHMIIBI YCTOWYMBOIO Pa3BUTHUS B OTHOILLIEHUY IPUPOAHBIX PECYP-
COB.

6. Tlotpebnenue MUHEPAIBHBIX pecypcoB. Progress Energy.
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7. Bopna n sxonornueckue npooaeMbl B KOHTEKCTE yCTOHYNBOTO PA3BUTHSL.

8. Dxomormueckas MOJIUTHKA U MEXTyHAPOIHOE COTPYIHHYECTBO B 00Ia-
CTH SKOJIOTHYECKOH Oe3omacHocTH. [TpruMepsl MpHHATHS peleHu Ha
MEXTyHapOIHOM YPOBHE.

9. Dxonoruueckoe 0Opa30BaHUE B UHTEPECAX YCTOMYNBOIO Pa3BUTHS.

10. I'moGanbHBIE ¥ perHOHAIBHBIC TAPAMETPHI YCTOHYNBOTO PA3BUTHSL.

MeToas! 00yueHust

Jlekuun— 8 yacos.

[IpaxTnyeckue — 10 gacos.

CamocrosrensHas padora — 18 yacos

B npouecce o0yueHnst MOIYIIb HCIOJIB3YET
CJIELyIOIINE TEXHOIOTUH O0yUCHHUS: JICKIUN C
HCIOJTb30BAaHIEM COBPEMEHHBIX TEXHUYECKHIX
CpelcTB 00yueHHUsT; IpakTHIecKoe o0yueHHne B
(opmMe ceMHUHapOB-TPEHUHTOB; WHIUBHyaJIbHOE
JIOMAIlIHEE 33 JaHHe; UHIUBUAYAIIbHbIE KOHCYIb-
TaINX TPETIOAABATEIIS.

KonTtpoJas o0yuyenns

[IpoBepka HHIMBHYATBHOTO JOMAIITHETO
3aJ[aHusl, TBOpPYECKUE PaOOTHI, paboTa ¢ HeK-
TPOHHBIMHU Y4E€OHBIMHU MaTepuallaMH 1 caiTamu,
TECTUPOBAHUE.
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Oos3aTebHbBIE IPEAMETHI

Monyas 7 BBegenue B TepMOAUHAMUKY OTKPBITBIX
cucTeM

Kpenursi 5 kpenuToB, 180 akageMHIECKUX YacOB

Koopaunarop Kopuuinos H.H.

Cpox 1 xype, 1,2 cemecTpbl

Heab moayJis

LensiMu MOLyIist SIBISIFOTCSL M3yueHHE (PyHKIMOHAIIBHBIX CBS3EH MEXY KOMIIO-
HEHTaMH IPUPOIHBIX U MPOMBIIUICHHBIX CUCTEM; 3HAYEHUE MACCOBBIX IOTOKOB
1 CBOWMCTB 9KCILTyaTallMOHHBIX JKUIKOCTEH B Pa3IMYHBIX YaCTAX CHCTEMBI;
YPOBHH 3HEPrHH M HEOOPATUMOCTH; TOIUTHBA U IPYTHX PECYPCOB MOTPEOICHUS;
B3aMMOCBSI3H MEX/y TEXHHYECKHUMH Ka4eCTBaMH IIOTEPH SHEPTUH. MarucrpaH-
TBI H3y4al0T METOJ TePMOAMHAMHYECKOTO aHAJIM3a, €r0 CBA3b ¢ IKOHOMHUYCCKH-
MM I10Ka3aTeIsIMU KauecTBa Pa3InuHbIX HHIKCHEPHBIX CHCTEM, KOTOPbIE TIOMOTa-
10T CPaBHHUTH Pa3IMuHbIE BAPUAHTHI PEIICHUH B 00JIacTH SHEPTrod(PPEeKTHBHOCTH.
Kaxk npaBuiio, Marepuaibsl MOIYJISI TOMOTAIOT CTYJICHTaM Pa3BHBaTh MaTeMarHye-
CKHE MOJICJIU CUCTEM SHEProeMKUX M 0OpPaTUTh CBOC BHUMaHHE Ha ONTHMH3ALHU
MPOEKTA.

PesyabTarnl 00y4eHus
e  3HaTh NPOOJIEMHBIC «30HBI» CUCTEM MOTPEOJICHUS SHEPTUH
®  TIOHMMAaTh SHEpPreTHYecKHe OalaHChl B aHAJIN3E CUCTEM MOTPEOICHUS
SHEPTUH
e  3HAaTh METOJBI pacyeTa SHEPTUH
IIpakTHyeckue HABBIKH
OLCHUTH JKU3HCHHBIN IUKJI SQHEPI'UU B I/IH)KeHepHOI‘/II CHCTEMC
UCIIOJIb3YSI 3aKOHBI TEPMOIMHAMUKH, OLEHUTH 3PPEKTUBHOCTH
UCTIOJIb30BaHMs YHEPTUU B KAUE€CTBE OTAEIBHBIX TEXHOJIOTHYECKHUX
YCT@HOBOK M BCEH TEXHOJIOTHH
BO3MOXXHOCTb aHAJIN3UPOBATh CTPYKTYPHBIE HH)KEHEPHBIX CHCTEM
HUMETHb BO3BMOXXHOCTD IPOBOANUTHL HAYYHBIC UCCIICTIOBAHUSA B obacTu
TCPMOJUHAMUKU OMOJIOTHYECKUX CUCTEM JJI pa3JIMYHbIX 0Tpacnel71
MPOMBIIIIEHHOCTU
®  BIIAJICTh HABBIKAMU CAMOCTOSITEIbHON paboThI ¢ yueOHOM, CIpaBOYHOM
W HAay4YHOH JIUTEpaTypbl

Conepixanue Moays

HyneBoii 3akoH TEpMOTMHAMUKHY.

3aKOHBI TEPMOIMHAMUKA. DHTPOITHS.

MeToasl TEPMOIUHAMUKH.

PaBHOBecHe U yCTOMUNUBOCTL TEPMOJUHAMUYECKUX CUCTEM.
OCHOBHBIE OHATHSI U METO/Ibl PABHOBECHOM CTAaTUCTUYECKON MeXaHU-
KH.

Nk v
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MeToab! 00y4yeHHs

Jlexuuu — 46 yacos

JlaboparopHsie — 52 gaca

CamocrosTenbHas padora — 82 gaca

IIporecc 0OyueHus BKIHOUACT B ceOsl TeMaTnye-
CKHUE MCCIICIOBAHMS, KOJJICKTUBHYIO MBICITUTECIIb-
HYIO JICITEIBHOCTh, 00CYXKIICHUE, HAYIHO-HC-
CJICZIOBATEIBCKYIO padoTYy.

KonTtpoJb 00yuyenus

[TpoBepka MHIMBHyaIbHBIX TOMAIIHHUX 33713~
HUH, TBOPUECKUE PAOOTHI, IK3aMEH.
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Monyab 8 3amuTa 3eJ1eHbIX TEXHOJI0TUH
Kpenursi 6 KpeauToB, 216 akaleMUYECKUX YaCOB
Koopaunarop Ilemsixun B.H.

Cpox 1 xypc, 1,2 cemecTpsr

enb monyJis

DTOT MOAYJb MO3BOJSET NPEACTABUTH CTYIEHTaM IIPUMEPHI TPOU3BO/ICTBA
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUH (SHEPTUH BETPA U COJIHIIA, OMOTOIIIIMBE
U T.71.), HOBBIIICHHE TPAJUIIMOHHON TOIUIMBHON 3((QEKTUBHOCTH, YIydIIeHHE
CHCTEM HHEPronoTpeOICHNs, KIIBIX U APYTHX chepax HAIPaBICHNH NesITeNb-
HOCTH JIOMAIIIHETO X035HCTBa YenoBeka. K HuM, B IepByro 04epeib BKIIOYAOT B
cebs «3eNeHbIe TEXHOJIOTHN» (IKOJIOTHYECKH YHCTHIX ), HAIIPABJICHHBIE HA CHU-
JKEHIE HETaTUBHOTO BO3/IEHCTBUS Ha OKPYXKAIOILYIO Cpey IIyTeM YMEHbIICHUS
OTXOJIOB, COKpaIlleHHe NOTPeOJICHNsI PECYPCOB, 3aMeHa TOKCHYHBIX U ONAaCHBIX
MarepHaoB, HETOKCHYHBIX U MAJIOONACHBIX U3 HUX U T.JI.

PesyabTarhl 00y4yeHust

o 3HaTb OpraHn3alMOHHBIC, TCXHUYCCKUEC, DKOHOMHNYCCKUC MEXaHN3MbI
9HEprocOepeKeHus

e  3HATh CIIOCOOBI CHI)KEHHS BPEIHBIX BEIOPOCOB U 3arps3HCHUS
OKpY’KaloIIei Cpesibl 3a CYeT BHEAPEHUS YHEProcOeperammx
TEXHOJIOTHIA

o 3HaTh O6HII/Ie 3aKOHOMECPHOCTH BJIHUAHUA IPOU3BOACTBA DOHEPIUH HaA
OKPYKaIOILyt0 Cpey

IIpakTHyeckHne HABBIKH

®  UMETh BO3MOXKHOCTbH OLCHUTH 3P(PEKTUBHOCTH BHEAPCHUS
9HEprocOeperaIrx Mep, HalpaBICHHBIX HA YITyUIICHNE
9KOJIOTMYECKOH CUTyaluu

®  1METh OMBIT B Pa3pabOTKe U OCYIIECCTBICHUN Mep 0 00ECTICYCHUIO
IKOJIOTMYECKON 0e30MacHOCTH MPEANPUSTHIA

®  UMETh BO3MOYKHOCTbH BBIOPATh «3€JICHBIE» TEXHOIOTHHU B LIEJISX
MOBBIIIEHUST 3P (PEKTHBHOCTH HCIIOJIB30BAHMS YHEPTHH B
MIPOMBIIIJIEHHBIX CHCTEMaX

®  HUMETh BO3MOKHOCTb aHAIM3UPOBATH MPOU3BOJCTBEHHBIE IIPOOIEMBI B
9HEPTHH U PecypcoB IHEKTUBHOCTH TPOLIECCOB

o HUMCTb BO3BMOKHOCTb COTPYAHUYATH CO CIICHHUAIUCTaAaMU
MEKANCIMIUIMHAPHBIX TUCIUIIITHH

®  UMETh BO3MOKHOCTh NPUHUMATh PELICHUS B 00JIACTH YHEPTETUKHU 1
PECYPCOB C Y4ETOM YCIIOBHI OKpYKaIOIIEH Cpesibl

Conepixanue Moays
1. B menom aHTPOIOTEGHHOE BIHMSHHUE TEXHOJIOTHI Ha OKPY)KAIOLIYIO CPELy.
2. Pomb 3HEpreTHYeCcKUX MPOIECCOB B 0OIACTH OXPAaHBI OKPYIKAIOIIEH
Cpenbl.
3. CHmxeHHUe BPEIHOIO BO3ICHCTBHUS SHEPreTUUECKHUX IPOLIECCOB B 001a-
CTH OXPaHbl OKPYKAIOILEH CPeJIbl.
4. CoBpeMeHHbIC JHEPTreTHIECKNE TEXHOIOTHH.
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5. DHepreTmdecKue 00CIeI0BaHUS.
6. HerpanuimoHHbie BO300OHOBISIEMbIE HCTOYHUKH SHEPTHH.
7.  DOddexTrBHAS TEXHOIOTHS SKOHOMUN SHEPTHH.

Mertoabl 00y4eHust Jlexuuu — 54 yaca

JlaboparopHast paboTa 1 ceMUHapH! — 54 gaca
CamocrosTenbHas padota — 108 yacos
IIporecc 0OyueHus BKITIOUACT B ceOsl TeMaTH-
YECKUC UCCIICHOBAHHUS, KOJUICKTUBHYEO MBICITH-
TEJNBHYIO NESITEIBHOCTH, 00CYKIICHHE MTPOCKTA,
HAy9IHO-HCCIICIOBATEIBCKYIO padoTy.

KonTtpoJas o0yuyenns [IpoBepka HHIMBHYaIbHBIX TOMAIIHHUX 33713~
HUH, TBOPUECKHE PAOOTHI, SK3aMEH.

102




MO}IyJ'[]) 9 HpaKTI/I‘IeCKOB NPpUMEHECHHNE U ME€TOALI OII-

TUMU3ALHHU YHEPro- U pecypcocdeperammnx
TEXHOJOTHYECCKHUX CUCTEM

Kpeaurnbi 3 kpenuta, 108 akageMuyecKkux 4acoB

Koopaunarop EwmenesnoB C.A., Camoiinenxo B.B., JIsicenko
n.0.

Cpox 1 rox, 1 cemectp

Heab moxyJis

LensiMu MOJTYJIst SIBISIFOTCST JOPMHUPOBAHUE ITPABOBBIX 3HAHUI B 00IACTH dHEp-
rocOepekeHHs U 3HeprodEKTUBHOCTH; 3HAHWS, YMEHUS W HABBIKU PAIlOHAIb-
HOT'O UCIIOJIB30BAHUA TOIUNIMBHO-OHEPICTUICCKUX PECYPCOB, SOHEPICTUYCCKUX
oOcnenoBanui, HanOoee P PEKTUBHBIE MEPOIPUSITHS B TPOU3BOJICTBE, TPAHC-
MOPTUPOBKE M NOTPEOICHUN SHEPTOPECYPCOB.

Pe3yabTarhbl 00yueHus

3HaTh CreU(UKY IPUPOIHOTO U TEXHOTCHHOTO XapakTepa
MaTeMAaTUYECKOrO ONUCAHUS

3HATh METOAMKY KOMIIJIEKCHOI'O UCCJIE0BAHUS MAKPOCUCTEM
MOHATH 0COOCHHOCTH B3aNMOCBSI3H SKOJIOTHYECKON M TEXHOTCHHON
CUCTEMBI

HpaKanecmle HaBbIKH

MOHSITh METOJIbI CHCTEMHOTO MOJIX0/Ia K aHAJIM3y U CUHTE3Y MPOLIECCOB
MOTpPEeOIeHHS DHEPTHU

HUMETh BO3MOXKHOCTb BBIOUPATh METOMBI 1 KPUTEPUH OLICHKU

9 HEKTUBHOCTH UCIIONB30BAHUS YHEPTUH

MMETb ONBIT BEACHHS NIPE3CHTALNI U JIUCKYCCHI 110 BOIIPOCAM HEPro-
U pecypcocOeperaroninX TeXHOJIIOTHYECKUX CHCTEM

YMETb JIOTUUECKH C(HOPMYIIUPOBATH, OTCTAUBATH CBOE COOCTBEHHOE
BUJICHUE TIPOOIIeM

Conep:xaHne MoyJIst

1.

2.

*®

AKTyaJTbHOCTH PallMOHAIBHOTO HCIOIb30BAHMUS SHEPIeTHUECKUX Pecyp-
coB B Poccuu u mupe.

MerTozbl 1 KpUTEPUH OIIEHKH (P PEKTUBHOCTH HCIOIB30BAHMUS YHEPTHH.
Hopmuposanue notpedieHus 3Hepruu.

DHepreTudecKue OanaHChl MOTPEOUTENEH TOTITMBHO-3HEPTETHIECKIX
pecypcos.

MeTozbl SHEprocOepeKeHUs IPH POU3BOJICTBE TEIJIOBOW SHEPTHH.
DHeprocOepeKeHre B CHCTEMaX TPAHCIOPTa U paclpeesIeHus! TerIo-
BOM HEpruu.

Bropuunble sHEpreTHUECKHE PEeCypChl. DHEprocOeperarome TeXHOI0-
THH TeIua.

PannonanbHOE HCHONB30BaHUE SHEPIHU B CTPOUTENLCTBE.

DKOHOMHS JJIs1 IOTPEOUTEINICH JICKTPOIHEPTHU. YUCT SHEPIOPECYPCOB.
OCHOBBI SHEeproayiuTa.
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MeToab! 00y4yeHHs

Jlexuuu — 24 yaca

JlaboparopHsie paboTsl and ceMuHApHI — 26
4acoB

CamocrosTenpHas pabora — 58 gyacoB

KonTtpoun o00y4yenns

[Tpe3eHTanus, KOJUIOKBUYM, 3K3aMeH.
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Monyas 10 Obecneyenue IKOJIOTHYeCKOii 6€30MaACHOCTH U

JHEPreTHKH YCTOHYNBOr0 Pa3BUTHSA

Kpenursl 10 xpeauroB, 360 akageMHUYECKHX YacOB
Koopaunarop Crenanenko E.E.
Cpox 1 kypc, 2 cemectp; 2 Kypc, 3 cemecTp

PesyabTarnl 00y4eHuns

3HATh OCHOBBI KOJIOTUYECKOM 0€30IaCHOCTH KaK COCTaBHOM 4acTH
HaIMOHAJIBHOH 0e30MacHOCTH

MOHATH BaKHOCTH PEHICHHS IPo0JIeM 3HeprocOepekeHns B HHTEpecax
YCTOWYMBOTO Pa3BUTHSI PETHOHA U CTPAHBI

l'[palcanecmle HaBbIKH

HUMETh BO3MOKHOCTb OTIPEICIIUTh B3aUMOCBSI3b MEK/Y YETI0BEUCCKUM
Pa3BUTHEM U MOSIBICHHEM YHEPTETHYCCKUX U IKOJIOTHYCCKUX TPoOIeM
HUMETh BO3MOKHOCTD OLIEHUTH [IEPCIEKTHBBI PA3BUTHUSI CHCTEM

HUMETh BO3MOKHOCTh aHAJIM3UPOBATH aHAJIOTH B MUPE Kak 3 PEeKTHBHOE
noTpediIeHNe SHEPTUN

HMETh BO3MO)KHOCTh OPIaHU30BaTh TBOPUCCKYHO KOMaHIY ISt
KOMIUIEKCHOTO 00CIICTIOBAHUS COIIMATBHBIX U MPOU3BOJICTBCHHBIX
MIPOLIECCOB

Conepixanue MoayJast

1.

Konnernust a3konorndyeckoi 0e30MacHOCTH.

2. DKOJOTHMYECKH Oe30IacHOE pa3BUTHE U SKOJIOTHUECKUH PUCK.
3. TlepCHeKTHUBBI HKOJIOTHIECKOH OE30MaCHOCTH B YCIOBUSAX YBEITHUCHUS
MOTPEOICHIST YHEPTUN.
4. Dxojoruyeckast 6e30MacHOCTh KaK COCTaBHAsA YaCTh HAIMOHAIBHOM
6e3omacHoctu Poccun.
5. Tlomcku afieKBaTHBIX MOJIENEH COCYIIECTBOBAHMUS YeNIOBEKa U TIPHPOJIBL.
6. IlonuTHueckue acreKThl MCTIOIb30BaHUS SHEPTUH U TIPUPOTHBIX PECyp-
coB 3eMIIH.
MerToabl 00y4eHust Jlexmun — 80 yacoB
JlaboparopHbie paboTHI 1 ipakTHUeckue — 80
4acoB
CamocrosTenbHas padota — 200 yacoB
B nporiecce o0yueHHst MOTYIISl HCIIOJIB3YIOTCS
CJIEJTyIOIIHME TEXHOJIOTUH O0YUSHHUSI: JICKIIUH C
HCIIONIb30BAaHUEM COBPEMEHHBIX TEXHHUYECKHX
CpeACTB OOYYCHUS; IPAKTHICCKOE 00yUcHIE B
(hopme ceMHUHAPOB-TPEHIHTOB; HHINBUIYaTbHOE
JIOMaIllHee 3aaHNe; HHIUBUAYaTIbHbIE KOHCYIb-
TaIMU MPETIOAaBaTEIsI.
KonTtpoub o00y4yenns [IpoBepka MHAMBUAYAIBHOIO IOMALLHETO 3a/a-
HUsI, TBOPYECKUE PAOOTHI, DK3aMEH.
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Moayas 11 JlaGopaTopHBIii 3KCTIEPUMEHT OKPY:Karouiei

cpeasl
Kpenursl 3 kpenuTta, 108 akageMH4YeCcKHX 4acoB
Koopaunarop Mannpa H0.A.

Cpok

Ixype, 1 cemectp

Lenb monyJis

Lenbro Moyst SIBISIOTCS (POPMUPOBAHKME TEOPETUUECKUX 3HAHUI U TIPAKTH-
YECKHUX HaBBIKOB, HEOOXOIMMBIX JUIS MCCIIEI0BATEIS-IKOII0Ta, paclInpeHue
Hay4YHbBIX TOPU30HTOB, Pa3BUTHE MOTEHIIMAA IS pa3pabOTKH 1 OCYIIECTBICHNS
HKOJIOTHYECKOTO DKCIIEPUMEHTA, aHAJIN3a ¥ KPUTHYECKOTO MOHUMAaHHUS J10CTHKE-
HUI COBPEMEHHOM HAyKH.

PesynabTarnl 00y4enns

3HATh METOJIBI M CIIOCOOBI OIIPENIeNICHNS 3arpsA3HSIOIINX BEIECTB B
OKPYIKAIOIIYIO CPeny

HUMETb BO3BMOXXHOCTDb IIPUHUMATh BO BHUMAHUE TOCTHKCHUA
COBPEMCHHBIX €CTCCTBCHHBIX HAYK, q)HSquCKI/Ie TIPUHIUIIBI
COBPEMEHHBIX TEXHHYECKUX YCTPOUCTB

IIpakTHyeckne HABBIKH

OLIEHUTH OKPYKAIOLLYIO CPELLy C UCIOJIb30BAHUEM COBPEMEHHBIX
METONIOB (PH3UKO-XIMHUYIECKOTO M OMOJIOTHYECKOTO KOHTPOIIA KauecTBa
HCIIOJIB30BaTh OCHOBHEIC I/IHCprMeHTBI, METOAbI U METOAbI
ONpeNeNIeHNs 3arpA3HSAOIINX BEIECTB B OKPYKAIOLLYIO Cpeay

OIICHUTbH MMOTCHIIHAJ PUPOIHBIX PECYPCOB TEPPUTOPHIMA, UX (PUIUICCKHE
W DHEPIeTUYECKUE XAPAKTEPUCTUKHU

HCTIONB30BaTh COBPEMEHHBIE METOIBI O0PAOOTKH W HHTEPIIPETALINT
HKOJIOTUIECKOW MH(POPMAITUH [T HAYYHBIX U TPOMBIIUICHHBIX
HUCCIEIOBAHUHN

COpr}IHI/l‘laTI) CO C criequaJucramMmu Me)K}lI/lCLlI/lHJ'll/IHapHI)IX JUCHUITIIINH
MJIAHUPOBATh HAYYHBIN IKCTIEPUMEHT

Conepixanue Moay.Jst

1.
2.
3.

>

PN

CucreMa HOPMUPOBAHHMS Ka4eCTBa OKPYKAIOIIEH CPEJIbL.

KoHTposb TeXHOIOTHY 3arps3HEHNUS OKPYKafolel cpebl.
CoBpeMeHHbIE METOBI KOHTPOJIS 3aTrPSI3HSAIONINX BEIIECTB B OKPYKAr0-
IIyIO Cpezmy.

TexHUuEeCKHE CPEICTBA JUIsl 3KOTOTUYECKOTO M aHAJIUTUYECKOTO KOHTPO-
T8,

KoHTtposnb kagecTBa arMmochepHOro Bo3yxa.

MOHHTOPHHT KadecTBa BOJbI BOJHBIX 0OBEKTOB.

KonTpons kauecTBa MovBHI.

JloKkyMeHTaIMs ¥ UCTIONb30BaHNE HHPOPMALINH SKOJIOTHYECKOTO KOH-
TpOJIS.
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MeToab! 00y4eHHs

Jlexuuu — 18 yacos

JlaboparopHbie paboTHI — 18 gacoB
CamocrosTenpHas pabora — 72 gaca

B npouecce npenogaBaHus IUCHUILTAHbI
UCIIONB3YIOTCS ClIeyIoIIne 00pa3oBaTeIbHbIe
TEXHOJIOTHH: JIEKIIH C UCTIOIb30BAHUEM CO-
BPEMEHHBIX TEXHUYECKHUX CPEIICTB O0yUCHHS,
MacTep-KJIaCChl; HAYYHO- UCCIIEIOBATENbCKAS
paboTa, HHANBHyaIbHbIC KOHCYIIBTAIUN TIPETIO-
JlaBaTeJIsl.

KonTtpous o0y4yenns

DK3aMeHBI, TECTHI, Ta0OPATOPHBIE OTYETHI, aHA-
JIU3 CTYICHYECKHX MPE3CHTAINIA.
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J1eKTUBHbIE JAUCHHUIIINHbI

Moayas 12 JHeprocOepe:keHNe H IKOJIOTHYECKHI ayIuT
Kpenursi 3 kpenuta, 108 akageMUIECKIX YaCOB
Koopaunarop Mamngpa FO.A., Camoiinenko B.B.

Cpox 1 xype, 2 cemectp

eab moxyJist

TeOpeTI/IquKaH 1 MpaKTHUYCCKas MOATroTOBKa CIeuaaIncTa K peIiCHUIO B CBOUX
po¢eCCHOHANIBHBIX 3a/1a4 ICATSIBLHOCTH 0 OIICHKE 3P PEKTUBHOCTH 000PYI0-
BaHUs MPENPHUITHH, pa3pabOTKa OCHOBHBIX PEKOMEH/IAIMI 1 Mep 10 COXpaHe-
HUIO SHEPTHH, CYIIECTBYIOIINX B MUPE M KOJOTUYECKUX Tporeayp Poccun.

PesyabTarsl 00y4yeHust

3HATh OCHOBHBIC [TPABOBBIC JIOKYMCHTBI CBOCH JCATEIIEHOCTU

3HaTh METOJIbI CUCTEMATUICCKOTO 00CIICIOBAHMS OTpacicii
MIPOMBINIIICHHOCTH B 00J1aCTH 3HEProd(HEKTHBHOCTH U KOJIOTHUECKON
0e301IacHOCTH

3HATh OCHOBHBIE TOHSATHS U 3aKOHBI 3JIEKTPOCHAOKEHUSI
MIPOMBIIIJICHHBIX MPEANPUATHH; (yHIaMEHTAIbHBIC OCHOBBI CHCTEM
TCIUIOCHAOKEHHUSI TPOMBIIIJICHHBIX MPEIIPUSATHIA

3HaTh OCHOBBI MCHEIDKMEHTA, CEPTU(DUKAIIMY 1 HHHOBAIUI

IpakTnyeckne HABBIKH

HUMETh BO3MOKHOCTH OPTaHU30BATh YHEPTETUUECKUI U IKOIIOTHUYESCKHIN
ayanuT

MMOHUMATh TEXHOJIOTHH SHEPrOCOCPEIKECHHSI B OTPACIISIX

3HaTh, KaK UCIIOJIb30BaTh I/IHCprMeHTLI ay):u/ITa

YMETh IPUMCHSTh METOJIbI IKOJIOTHYECKOIO MCHEPKMCHTA U ayIuTa
UMETh BO3MOKHOCTH KOHTPOIIUPOBATH CHCTEMBI TIOTPEOICHUS YJHEPTUI
JUTSL TIOBBIIIIEHHST KX SHEProd(PEKTUBHOCTH M IKOJIOTUIECKOM
0e301acHOCTH

NMCTH BO3BMOXHOCTH BBIGOpa KpI/ITepI/II/I OLCHKHN pe3yJ'lBTaTOB KOHTpOJ'lﬂ
BJIAICTh COBpeMeHHbIMI/I METOAaMU MOCTAHOBKU U peIlICHI/IH 3aaa4
JHEPIreTHUCCKOTO ayIuTa U IKOJIOTHUECKOTO ayuTa; 001a1aTh
HABBIKAMU TTOMCKA U U3YYCHUSI MHUPOBOH U POCCHICKON ITPAKTHKE

Conepixanue MoayJs

kv

OCHOBBI HEPIeTUYECKOIO ay/AnTa.

DHepreTHYeCKUil TacIopT MPEANPHUSITHS.

DHepreTudecKue 00CIeIOBaHS.

OCHOBBI 9KOJIOTHYECKOTO ayAuTa.

[Tokazarenu pe3yabTaTHBHOCTH KOJIOTYECKOM esITeIbHOCTH TIPEeIpPH-
STHSL.
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MeToas! 00yueHus

nexun — 24 gaca

naboparopHble pabOTHI M TpaKTH4ecKue — 26
4acoB

CamocrosrenbHas paboTa — 58 gacoB

B nporiecce n3ydeHus MOLyIIsl HCHONb3yIOTCS
CJIE/IYOIIHME TEXHOJIOTUH O0YyUSHHMSI: JICKIUH C
HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHUYCCKUX
CpenCTB 00yUeHHMS; IPaKTHUECKoe 00ydeHHe B
(opmMe ceMHHAPOB-TPEHUHTOB; MHIUBHyaJIbHOE
JIOMaIIHee 3a7aHNe; MHIUBUAYaIbHbIE KOHCYIIb-
TaINY TPETOaBaTes.

KonTtpous o0y4yenns

[TpoBepka HHAMBHIYAIBHOTO JOMAIITHETO 3a/1a-
HUSI, TBOPYECKUE PAOOTHI, SK3aMEH.
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Moayas 13 Opranunyeckoe 3emJieeane
Kpenursl 3kpenuta, 108 akageMHUIECKUX 4acoB
Koopaunarop 3enenckas T.T.

Cpox 1 xypc, 1 cemectp

Heab monyJist

DT0T MOY/Ib OTOOpakaeT 0ObEKTUBHYI0 Mozenb pa3Butusa EC u poccuiickoro
PBIHKA B OPraHUYECKOM CEITLCKOM XO3SHCTBE, CHCTEMY JJOOPOBOJIBHON cepTudH-
KaI[iy OPraHUYECKUX IIPOTYKTOB.

PesyabTarsl 00y4yeHust
e  3HATh 3KOJOTMYECKHUE NPUHIIUIIBI U YIIPABICHUS OKPYXKaIOIEel cpeaon
e  3HATh COBPEMEHHBIE METO/BI IPOU3BOJCTBA IKOIIOTUUECKH YHCTBIX
MPOTYKTOB
IIpakTHUyeckne HABBIKU
¢  UMETh BO3MOKHOCTH aHAJIM3UPOBATH OPraHUYECKHE
CeNBbCKOXO03SHCTBEHHBIE TPOOIEMBI
o UMCTH BO3MOXHOCTb CO3/1aHUA yCTOﬁ‘{HBbIX CEJIbCKOXO3SMCTBEHHBIX
CUCTEM
e  MMETbh BO3MOXHOCTb BHECTH CBOIl BKJIaJl B PALIMOHATIBHOE
UCTIONIb30BaHNE MTPUPOIHBIX PECYPCOB
®  UMETh BO3MOKHOCTb INITAHUPOBATH U OCYIIECTBISTH HAYIHBIN
9KCIIEPUMEHT IO 3KOJIOTNYECKOI OLIEHKE arpo3KOCUCTEM

Conep:xaHue MOIyJIst
1. VYctoitunBoe cexbckoe X03SHCTBO.
2.  DKOJOTHYECKHE OCHOBBI PAIIMOHATIBHOTO UCIIOJIb30BAHUS OMOIOTHYC-
CKHX PECYpPCOB.

3. Dxonorusanus ceabCKOro Xo3siicTaa.
4. CoxpaHeHHE 3eMENIbHBIX PECYPCOB.
5. PecypcocOeperatomniiie TEXHOIOTHN B CETTLCKOM XO3SHCTBE.
6. CranpapTusanys U cepTU(QUKANNSL B OPTaHHIECKOM CETbCKOM X035~
CTBeE.
MeTtoab! 00y4ueHHs Jlexmuu — 24 gacoB

JlaboparopHbie — 26 yacoB

CamocrosTenbHas paboTa — 58 yacos

B mporecce mpernoaBaHus TUCIAILTHHEL
UCIIONB3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIC
TEXHOJIOTHH: JIEKI[UH C UCTIOJIL30BAHUEM CO-
BPEMEHHBIX TEXHUYECKHUX CPEICTB O0yUCHHS;
MacTep-KJIacChl; HAyYHO-HCCIIEI0BATEIbCKAS
paboTta, HHIUBUIyabHBIC KOHCYJIBTAIIH TPEIo-
JIaBaTells.

KounTtpoJb 00yuenus DK3aMeH, TeCThI, JADOPATOPHBIC OTUECTHI.
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MO}IyJ'[]) 14 Moz[eJmpOBa}me TEXHOJOI'HYE€CKHUX U IKOCH-

cTeM
Kpenursl 5 kpenuToB, 180 akageMHUYECKUX 4acoB
Koopaunarop OxpyT C.B.

Cpok

2 Kypc, 3 cemectp

Henb monyJis

Lenbo Mogyns SIBJISETCS MOATOTOBKA MAarUCTPOB JUIsl JESITEIbHOCTH OpraHu3a-
LIMOHHOTO YIpaBJICHUs B 00JIaCTH OXpaHbl OKpyxaromiel cpespl. Llens ocymect-
BIIIETCSI Yepe3 N3yUIeHNE METOMOB U MOJIENIEH pacueTa 3KOJIOTHIECKUX YCIOBUH
MIPUPOJHO-TEXHOTECHHBIX CHCTEM.

PesynbTarnl 00y4eHns

poOIeMbl 6€30TIaCHOCTH YKOHOMHH, JUTS HOHUMAaHHUS TIPOOIEMBI
9HEPreTHKU U OKPYIKAIOLIEeH cpeibl

HOHATH METOJBI CHCTEMHOT'O TI0JX0/Ja K aHAJIM3y ¥ CHHTE3y IPOLIECCOB
MOTpeOIeHHsT YHEPTUN

3HaTb METOJbI MATEMATUYCCKOI'0O MOACIMPOBAHNA

IIpakTHyeckune HABBIKH

UMETh BO3MOXXHOCTb PUMEHSATH METOJIBI TPOBEICHMUS SKOJIOTHUCCKHX
HCCIICIOBAHMUI TPUPOJHBIX M TEXHOTCHHBIX 00BEKTOB

OLICHHUTD IKOJIOTHYECKHE MTOCICACTBHUSL ASSITSILHOCTH 10
9HEProcOEPEKEHHIO

pa3pabaThiBaTh MOJICITH MOBEICHHS 3arPsA3HUTENS B OKpYKaroliei cpene
00J1a1aTh HaBBIKAMH COTPYAHHUUYECTBA C IKCIIEPTAMHU B PA3ITUYHBIX
obmactsx

Conepixanue Moayss

1.

CucteMbl M 3aKOHOMEPHOCTH (DYHKIIMOHHPOBAHUS 1 pa3Butus. Llens
CHCTEMBI.

2.  MeToapl U MOAETH TEOPHH CHUCTEM.
3. MaremaTu4yecKre MOJIEIIH.
4. OcHoBaHHE JJ1s1 pa3pabOTKU METOJIOB CHCTEMHOIO aHaJIM3a.
5. CreuuaibHbIe METOJBI TEOPUU CHCTEM U CHCTEMHOI'O aHAJIN3A.
6. OCHOBHBIC IPUHIIUIIBI YIIPABICHHUS.
7.  OCHOBHBIC MMOHITHS TCOPUHU YIIPABICHUS PUCKAMH.
8. IIpuHOWTBI 1 METOABI YIPABICHUS PUCKAMU.
Mertoabl 00y4eHust Jlexuuu — 36 yacos

JlaboparopHble 1 TpaKTUIECKHe 3aHATHA — 44
qaca

CamocrosrenbHas padota — 100 yacos

B nporiecce 00yueHnst MOYIISt HCIIOJIB3YIOTCS
CJICTyIOIIHME TEXHOJIOTUH O0YyUCHHUSI: JICKIUH C
WCIIOIE30BAaHUEM COBPEMEHHBIX TEXHUUCCKHX
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CpelCTB 00yUCHHMS; PaKTHIECKoe 00ydeHre B
(hopmMe ceMHHaPOB-TPEHUHTOB; HHIUBHIyaJIbHOE
JIOMaIIHEeEe 3aJaHNe; MHIUBUIYaIbHbIE KOHCYIIb-
TaIIH MPEroaBaTens.

KonTtpoub o0y4yenns

[IpoBepka HHINBUAYAIFHOTO TOMAIITHETO 3a/1a-
HUSI, TBOPYECKUE paOOTHI, DK3aMEH.
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Monyas 15 JHepreTuka M panuoHaIbHOE UCIIOIb30BAHNE
OKpY:Kawuei cpeabl

Kpenursl 5 kpenuToB, 180 akageMHUYECKUX 4acoB
Koopaunarop Crenanenko E.E.
Cpox 2 Kype, 3 cemectp

Henb monyJis

Ienu Momysnst TOMKHBI HAYYUTh CTYIEHTOB OCHOBHBIM MOJIOKEHUSIM 3aKOHO/1a-
TEJIbHBIX ¥ HOPMAaTUBHBIX JIOKYMEHTOB IO YIPABICHUIO 3HEpIrue, GopMupo-
BaHMIO HABBIKOB MIPOBEACHUS YKCIIEPTU3EI OOBEKTOB PA3ITHMIHOTO Ha3HAUYCHUS

C pa3paboTKON HEOOXOAMMBIX MEPOIIPUATHI U JOKYMEHTALNH, TIOITOTOBKE K
peanu3anuy IPoLyKIHH, OCO3HAHNIO HEOOXOOUMOCTH PeaIbHBIX BO3MOXKHOCTEH
JUISL yyqIIeHNs YTIPaBICHUS OXPaHbl OKPYXKAIOLIEH Cpesibl 3a CYEeT UCII0NIb30Ba-
HUSI HOBBIX METO/IOB YIIPABJIECHUS IIPOU3BOICTBOM.

Pe3ysnbTaTbl 00y4eHust
®  3HAaTh OCHOBHBIC PABOBBIC JIOKYMEHTHI CBOECH JEATEIBHOCTH
®  3HaTh NPHUHIMIIBI BHEAPEHHUS] CUCTEMbI SKOJIOTHUECKOTO MEHE/PKMEHTA
Ha MIPEATIPUSTHA
e nonuMars, SWOT - aHanu3 aesITeabHOCTH IPEANPUITHI
IIpakTHyeckne HABBIKU
®  OIPEAENUTH B3aUMOCBSI3b MEX/Y YPOBHEM MOTPEOICHHUS U YPOBHEM
3arps3HeHNUs
e  pa3paborarh Y3PPEKTUBHBIC IPOCKTHBIC PECUICHHUS, KOTOPHIC OTBEUAIOT
TpeOOBaHUSIM YHEProcOepeKeHUs
e  OOBEKTHBHO ONPENEIISATH MOJOKHUTEIBHBIE U OTPUIATEIbHBIC
COLIMATIbHBIE, SKOHOMUYIECKHE, YKOJIOTHIECKAE U TEXHUIECKHUE
MOCJIEICTBUS PELIEHU
TUIAHUPOBATH JIESITEILHOCTD IKOJIOTMYECKON CITy>KOBI ITPEATIPUSTHS
MMETh HaBBIKU MCCIIE/IOBAHMSI, aHAIIN3a [IEPEIOBOTO ONbITAa B 001aCTH
YIpaBJICHUS SHEPTETUKHU U YIPABICHUS] OKPY KaroIel cpeoi
®  BO3MOXHOCTB pa3padaTbIBaTh CTPATETHUCCKUE PEKOMEHIAINN

Conepixanue Moays
1. HopmarusHo-1ipaBoBasi 6a3a SHEpProcOepeKeHMUst U OXpaHbI OKPYKaro-

el cpensl.

2. TlpeumyinecTBa NPeANPHUATHIA OT BHEIPEHHs CHCTEM KOJIOTMIECKOTO
MEHEKMEHTA.

3. 3TaHI)I Ppa3BUTHA CUCTEMBI SKOJIOTUYECKOTO MCHE/IPDKMECHTA U CUCTEM
JHEPrOCOCPEIKCHHS.

4. Dmueprernueckas 2Q(HEeKTHBHOCTH MTPEATIPUITHH.

DKONOTUYECKHE MTOKA3ATEeIH PEINPUSITHH.

6. IlnanupoBaHHe pecypcocOepekeHne U MPUPOIOOXPAHHBIE MEPOIIPHS-
THS.

hd
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MeToab! 00y4yeHHs

Jlexuuu — 36 yacos

JlaboparopHble 1 TpaKTUIeCKHe 3aHATHI — 44
Jaca

CamocrosrenbHas padota — 100 yacoB

B npouiecce u3yueHust MOyIIst HCIOIB3YIOTCS
CJIC/TyIOIIME TEXHOJIOTUH O0YUCHHUSI: JICKIUH C
HCIIONIb30BAaHUEM COBPEMEHHBIX TEXHHUECKHX
CpeACTB OOYyYEHUS; IPAKTHIECKOe 00ydeHIE B
(hopmMe ceMHHAPOB-TPEHUHTOB; MHIUBHIyaJIbHOE
JoMalIHEC 3aJlaHuEC; MHANBUYAJIbHBIC KOHCYJIb-
TaIMU MPETIOAaBaTEIsI.

Kountposnb o0yuenns

KoHTponb HHINBUAYATBHBIX TOMAIIHUX 3a7a-
HUI, TBOpYECKHE PabOThI, SK3aMEH.
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Monayas 16 MOHUTOPUHT NPUPOIHBIX H TEXHOJOTHYECKHX

cucTeM
Kpenursl 3 kpenuTta, 108 akageMHU4eCKUX 4acoB
Koopaunarop Crenanenko E.E.

Cpok

2 Kype, 3 cemectp

Henb monyJis

Lenbro Moaynst siBIsIIOTCS (POPMHUpPOBaHKE (QyHTAMEHTAIBHBIX 3HAHUN O TPH-
POZIHBIX M TEXHOT'€HHBIX CHCTEM M METO/IOB OLIEHKH COCTOSHHUS OKpY>Karomen
Cpeibl; IPHOOpETEeHNE TEOPETHUECKUX 3HAHUH U MTPAKTHUECKOTO OIBITA Pellie-
HUSI IPOOJIEM, ¥ IPUHIUIIBI OPraHU3aLUH U BHEIPEHUS CHCTEM HKOJIOTHIECKOTO
MOHHUTOPHUHI'A HA 100aJbHOM M MECTHOM YPOBHAX.

PesynbTarnl 00yuenns

3HaTh OCHOBHBIE MOHATHS, KATETOPUH, 3aKOHBI U ITPABMJIA SKOJIOTHH 1
9KOJIOTHYECKOTO MOHUTOPHHTA

3HATh, KOMIUIEKCHBIE TTOJIXO/IbI K HAOIIOACHUIO O0BEKTOB U KPUTEPHU
OLIEHKHU

3HATh OCHOBBI PA3JINYHBIX BUJOB MOHUTOPUHTA: OMOIKOIOTUUECKHUH,
T€0dKOJIOTUIECKUH, OnochepHbIi, TOKaTbHbIA

3HATh METOJIbI MJICHTU(HUKAIINN 1 KOMIIJIEKCHOH OIIEHKH BO3/ICHCTBHS Ha
OKPYKaIOIIyI0 Cpemy

l'[palcanecmle HaBbIKH

BJIaJICTh UHCTPYMCHTAMM 3KOJIOT'MYECKOT'O KOHTPOJIA
JIMarHOCTUPOBATh MPOOJIEMbI OXPaHbl IPUPOIBI, Pa3padaThIBaTh
MIPAKTUYECKHE PEKOMEHIAUH [0 COXPAHEHUIO U YCTOHUNBOMY
Pa3BUTHIO

MIPE0CTAaBUTh 3aHHTEPECOBAHHBIM OPraHU3ALUsIM U HACEICHUIO
IKCTPEHHOI nHpOopManuu 00 N3MEHEHHSX B OKpYKaloIlei cpejie
OLICHHUTH BIIMSHUE IIAHUPYEMBIX OOBEKTOB WIIN JIPYTHX (hopm
XO3AHCTBEHHOMN JEATENbHOCTH Ha OKPYKAIOIIYI0 CpeLy
MPOTHO3UPOBATH COCTOSIHUE TIPUPOIHBIX U AHTPOIOTEHHBIX CUCTEM
MMETh OTIBIT PAa3padOTKH MPOrPaMMbl MOHHUTOPHHTA IIPOMBIIILIIEHHOTO
MPEANPUSITAS, MOHUTOPHHT JOKAJILHOTO MCTOUHHUKA 3aTrPSI3HEHHS

Conep:xanue MoayJIst

1.
2.

bW

e

Hay4Hble 0CHOBBI KOMIUIEKCHOTO 9KOJIOIHYECKOTO MOHUTOPHHTA.
ITapameTpsl yripaBiieHHs IPHOPUTETOM IPUPOIHON CPENbl K PEKOMEH-
JlyeMOH IPaKTUKHU.

Buns! MoHUTOpUHTA.

@DOHOBBII MOHUTOPHHT 3arpsI3HSAIOIIUX BEIIECTB B IPUPOJHBIX CPEIax.
Bcemupnas meTeoponoruueckast OpraHu3anys 1 M IyHapOAHbIA MO-
HUTOPUHT 3arps3HeHUs Onocheps.

Haunonanensiii koHTpObs Poccuiickoit denepanuu.

PernoHanbHbIil MOHUTOPUHT.

OCHOBBI OHOJIOIMYECKOTO MOHUTOPHUHTA.
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9. JlokanbHbld MOHUTOPUHI, OpraHU3alus U LEJH.
10. KoHTpoib 32 HCTOUHUKAMH 3aTPS3HEHIS.
11. Dxomorndeckoe MOJACTUPOBAHNE H TPOTHO3UPOBAHNE.

Mertoabl 00y4eHust Jlexuuu — 24yaca
JlaGoparopHble 1 TPaKTUIECKHE 3aHATHI — 26
4acoB

CamocrosrenbHas padota — 58 yacos

KonTpoan o0yuenus DK3aMeH, TeCThI, Ja0OpaTOPHBIE OTYETHI.

116




Monyas 17 JKOJIOrHYeCcKasi PeKOHCTPYKIHSA IOPOIACKHX
TepPUTOPHIA

Kpenursi 3 kpenuta, 108 akageMHyeCKHUX 4acoB

Koopaunarop ITocnenosa O.A.

Cpok 2 xypc, 3 cemecTp

Heab moayJis

Lemnbto Momyns siBisieTcst OpMUPOBAHNE KOMIIETEHIINN B 00JIaCTH SKOJIOTHYe-
CKOM PEKOHCTPYKIIMU TOPOACKUX MPOCTPAHCTB PA3TUIHBIX TUIIOB M UX JIEMEH-
TOB: IOHUMaHUE APXUTEKTYPHBIX U XyJ0KECTBEHHBIX MEPOTIPUSITHIA, HAIIPaB-
JICHHBIX Ha 00CCIICYCHUE SKOJIOTHUCCKON HHKCHEPHUU B paMKaX PEKOHCTPYKITHH
TOPOJICKOH CpEe/Ibl, MOICITHPOBAHIE OKPYIKAFOIICH CPEIbl M TU3aiTH TOPOICKOM
Cpepl.

PesyabTarnl 00y4yeHus
®  3HATh SKOJIOTHYECKHE U SHEProcOeperaronye moaxo/ sl K
MIPOECKTUPOBAHHIO TOPOJICKOH CPeJIbI
e  3HAaTh OCOOEHHOCTH apXUTEKTYPHO-XY/I0KECTBEHHOH NEATEIBHOCTH
IIpakTHUyecKkne HABBIKU
e  paspabarbIBaTh OPOJCKHE MPOCTPAHCTBA
e  pa3paboTarh PEKOMEHJALNH 10 TOBBIIICHHIO YHEProd()(HEeKTHBHOCTH
PEKOHCTPYKLUH TOPOJICKUX PaiiOHOB
®  TPUMEHSTH METO/bI MOACINPOBAHUS MIPOCKTA B IKOJIOTHIECCKON
PEKOHCTPYKIIUH TOPOZICKOI CPeIb
UMETh HaBBIKM paOOTHI B KOMaHE
MMETh OTIBIT PAOOTHI C MPE3eHTALUeH pa3padOTaHHBIX TPOEKTOB

Conep:xanue MOIyJIs
1. Topozckas cpena B kauecTBe 0OBEKTA UCCIEAOBAHUS U SKOIOTHUECKOTO
MPOCKTUPOBAHHSI.
2. OyHKIMOHAIbHAsI OCHOBA 3aILUTHL: YJIEMEHTHI U 00BEKTHI KOMILIEKCHO-
TO 03€JICHEHHUS.
3. KommosutHast KOHCTPYKIHS (yHIaMEHTa TOPOJICKOH CPE/IbL.
4. TexHOIOTWS U HKOJOTNIECKUE MOAXOIBI K OPraHU3alHuH TOPOACKOTO
MPOCTPAHCTBA.
AHanu3 mpeaBapuUTeIbHOTO MPOEKTa TOPOCKONH MECTHOCTH.
OcKu3 NPOEKTa U Nei3ak OpraHu3aluy FopoACKOro MpOCTPAHCTBA.
KonnenTyanbHblii TaHAmadTHRINA TU3aiH OpraHn3anuu ropocKoro
MIPOCTPAHCTBA.
8. Paboumii mpoekT maHgmadTa OpraHU3aluH TOPOICKOTO IPOCTPAHCTRA.

oW
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MeToab! 00y4yeHHs

Jlexuuu — 18 yacos

JlaboparopHble u IpakTHIeckne — 18 gacoB
CamocrosTenbHas padora — 72 gaca

[Iporecc 00yueHHs BKIIOUACT B ceOs1 TEMaTH-
YEeCKHE MCCIIEIOBAaHMS, KOJUIEKTHBHYIO MBICIIH-
TENBHYIO JIESITEILHOCTD, 00CYK/ICHHUE TTPOEKTa,
HAYYHO-HCCIICIOBATEIECKYIO padoTy.

KonTtpoJb 00yuyenus

[TpoBepka MHIMBHyaIbHBIX TOMAIIHHUX 33713~
HUH, TBOPUECKUE PAOOTHI, IK3aMEH.
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MeToabl OLIeHKH

BHyTpeHHH KOHTPOIh YCIICBAEMOCTH CTYACHTOB (B KOHIIE CEMECTpa)
‘VeTHBIC AOKTaabI

OT4eTH! OIEBOH MPAKTUKA

[IpodeccronansHoe TOPTHOIHO

IIucpeMeHHBIE OTYETEHI, 3CCE

TecThl oCIe KaXKI0H TEMBbI, 3K3aMEHBI, PE3yJIbTaThl MATHCTEPCKON
JUCCEePTAINH.

ILmakaTer

9KCTIEPTHAS OLIEHKA W OLIEHKA TPYTIIOi

CamoorieHKa

O0ecneuenne KayecTBa
BHYTPeHHee

OO61mas sKcrepTHas OIeHKa
CryneHTsl 00paTHOM CBA3N

BHCIIHEE

OrieHKa eBPONEHCKUX YUEHBIX U3 YHUBEPCUTETOB-TIAPTHEPOB
MunucrepcTBo oOpazoBanust U Hayku Poccun denepanyn
OreHka paboTogaressiMu

Bo3Mo:kHBIEe 06,1aCTH TPYIOYCTPOiiCTBA

BEITyCKHUKH ~ MarmcTrepckodl  MpOrpaMMBI  MUMEIOT  BO3MOXKHOCTH
TPYIOYCTPOIHCTBA B SHEPTETHICCKUX OTPACIIAX MPOMBIIIICHHOCTH, PETHOHATBHBIX
aJIMUHUCTPATUBHBIX OpPraHax B OOIACTH 3KOJIOTHH U OXPAaHBI OKPY’KAIOIIEH CPempl,
B J1a0OpaToOpUsiX HSKOJIOTHYECKOTO MOHHUTOPHHIA, HAyYHO-HCCIIE0BATEIbCKUX
LIEHTPOB, 3aHUMAIOIINXCSI TPOOIEMaMH SHEProcOepEeIKEHNUS M OXPaHbI OKPYIKaroen
CpeAbl U KOHTPOJIS SKOCUCTEM.

119



10.

11.

12.
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14.

15.

16.

CnHcok peKoMeH/1yeMoil JTUTepaTypbl

Bonusrii kogexe P® ot 03.06.2006 N 74-D3 (Betynma B cuity ¢ 01.01.2007)
I'maBa 5. Bogononbs3oBaHue cratbst 37-38 craThs 43.

I'OCT 17.1.1.01-77. Oxpana npupozsl. ['mapocdepa. Vcnonp3oBanue n
oxpaHa BoJl. OCHOBHBIE TEpPMUHEI U onpeaeneHus - Bren.1978.06.30.-M.:
locynapcrBennslil komurer cranaapros, 2003. - 11 c.

ODenepanbhblii 3ak0H PO «O BOIOCHAOKEHUH W BOJOOTBEICHHM» OT
07.12.2011 Ne 416-®3.

Axmmona T.A., Ky3emun A.I1., Xackun B.B. Dxonorust. [Ipupoxa - Yenosek
- Texuuka. M.: Dxonomuka, 2007. 510 ¢. C.272.

Aobpamos, H. H. Bogocnabxenue: yueonuk it By3oB / H. H Abpamos. -
Mocksa: Crpoitmsnar, 2003. - 376 c.

Anexkcee, JI.C. Kourponp kauectBa Bomel / JI. C. Anekcee, - M.:
NHO®PA-M , 2009. - 56 c.

AnexnH, O. A. PykoBoAcTBO 1Mo XMMHYeCKoMy aHanm3y Box cymm / O.A.
AnexuH, A.Jl. CemenoB, b. A Crxonunues - JI., [mapomereounsnar, 1973.-
268 c.

Bemmkora, C. E. Bomgonoaroroska: CrpaBounuk. / C. E. benmukosa. - M.:
Axsa-Tepm, 2007. - 240 c.

Benan, A. E. Texnonorus BogocHaOxkenwus. / A. E Benan. - M., 2005. —356 c.

buoras: Teopus u npaktuka / B. baanep, E. Jlone, M. Bpenunepdep mep.
M.U. Cepebdpsiackoro. — Mocksa: «KOJIOC». — 1982. — C. 48-67.

Buosneprernka Poccum B XXI Beke ®I'BOY POA MUHDHEPI'O PO
Poccwuiickoe aneprerudeckoe arenrctBo M., 2012 — C. 13.http://rosenergo.
gov.ru

Bapymr B. cuHanTpOnM3anms 1 CHHypOaHN3aINs MTO3BOHOYHBIX KHBOTHBIX
Kak Tporiecc GOPMHUPOBAHKS CBA3CH MEKTY TMOMYISAMUIMA XKUBOTHBIX H
yenoseka // Studiageographica. 1980. —Y.71. - Ne 1. — P. 9-29.

Tonnosckas JI.®. Xumus okpysxkatoiieit cpeasl. M.: BUHOM, 2008. 294 c.
C.65-67.

I'yowuii, U. . BonocHabxenue u BomooTBeneHue: yueonuk / . I I'youit, U.
W. TTaBnunoBa, B.W. baxenos. — M.: FOpaiit, 2013. — 472 c.

Jemuaenko D.C., JlepraueBa E.A. TexHoreHHoe pa3BuUTHE 0OIIECTBa U
Tpancgopmanus 6uochepsr. M.: Kpacaunn, 2010. 288 c.

Hemumenko D.C., [eprageBa E.A., IlomkoBa H.A. ®wmocodus
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17.

18.

19.

20.

21.

COIMATBHOTEXHOTCHHOTO  pa3BuTusi Mupa. M.: BcemupHasuabOpM-
sHuukioneaus; bpsuck: BI'TY, 2011. 388 c.

JepraueBa E. A. TexHoreHHOCTh B TII0OAQNIU3AIMU COLIUYMa U OHOCHEpHI
/ E.A. lleprauea // CoBpeMCHHBIC HCCIICIOBAHUS COLUAIBHBIX MPOOIIEM
(amexTpoHHBII HayuHBIH KypHaI) Ne 5 (13) /2012 www.sisp.nkras.ru (nara
obpammenus 28.12.2015).

Kynpun B.M. Knaccuka TexanuecknxueHo30B. O0mas 1 npukiagHas 1e-
nonorus. Bein.31. «llenonoruueckue uccienoanus». Tomck: TT'Y, Llentp
CHCTEeMHBIX HccienoBanuii, 2006. - 220 c.

PycramoB H., 3aiines C., UepnoBa H. Buomacca-uctouHuk sHeprum //
DHeprusi: ’KOHOMHKa, TeXHuKa, 3xonorus. XKypnan Ilpesnauyma PAH. -
2005. - Ne 6. - C. 20-28.

Hankux, B.M. IlpoucxoxneHue AOMAIIHUX >KUBOTHBIX B CBETE JAHHBIX
coBpemenHoit apxeosorun / B.W. Iankun. — Mocksa: M31-Bo CoBeTcKast
Hayka, 1950. — C. 43.

Dkonornyeckasi 0e30MacHOCTh U YHEProyCTOHYHBOE pa3BUTHE: ydeOHOE
mocobue / B.11. Tpyxaues, H.W. Kopaninos, 1.0. JIsiceHKo u ap.; MOA00MII.
Pen. Ilpo¢. H.U. Kopuunosa u npod. H.C. TTonoa. — TamboB: 13n-Bo
[lepmmna P.B., 2014. — C. 55-74.
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JuaakTuyeckue MaTepuasbl POrpaMMbl

Cepust yueGHHKOB ObI1a pa3paboTaHa M HanledaTaHa CIIeHaTbLHO AJIsI HOBOH
MIPOrpaMMBbl IIPU B3aUMOAEUCTBUN POCCUICKUX U €BPONENCKUX MpenojaBareieil u
BKJTFOUYAET 9 Yy4EOHHUKOB U TJIOCCAPUN TTPOEKTA.

Ha3Banne yyeOHuKA Penakrop
KHUTH

1. Poccuiickuii xuMuko-TexHonoruueckuil yauusepcuter umenu /1. W.
Menpeneesa
3eseHble TEXHOJIOTHH Il YCTOHYNBOTO Pa3BUTHS | H. Tapacosa

2. TamOoBCKuit TOCYIapCTBEHHBIN TEXHUIECKUH YHUBEPCUTET
[ToBbIieHHE 3HEPTrOAPPEKTUBHOCTH IPUPOJIO- H. TTonos
MIPOMBIIIIEHHBIX CUCTEM

3. Yuusepcurer r. ['enyn
OCHOBBI TEPMOJMHAMUKY U SKCEPIeTUUECKUH aHanu3 | JI. Tanbsipuko

4. VYpambckuii Gpenepanbabiil yausepenter uM. b.H. Enpunna
JKu3HeHHBIH UK SHEPTrUl. DHEpreTHUECKUit H. upsieBa
MEHE/DKMEHT U NPUHATHE ONTUMAIbHBIX PELIeHUI

5. TaMOOBCKHIT TOCYNapCTBEHHBIN TEXHUYECKHI YHUBEPCUTET
OHepreTH4ecKuil U HIKOJIOTUYECKUI ayIuT H. ITonos

6. Poccuiickas akageMust apXUTEKTypbl U CTPOUTENBHBIX HAyK
WnxeHepHbI 1 SKOHOMHUYECKH aHanmu3 sHeprocoepra- | C. denocos
FOIUX MEPOIPHUITHH

7. CTaBpONoJIbCKUIl TOCYIapCTBEHHBIN arpapHbli yHHBEPCUTET
Dkosoruyeckast 6e30MacHOCTh U SHEPTOYyCTOWIHBOC H. Kopaumos
pa3BuTHE

8. Bopounexckuii rocynapcTBeHHbIH apXUTEKTYPHO-CTPOUTENbHBIA YHUBEPCH-
TeT
ITpakTuyeckoe MpUMEHEHUE SHEProcOeperatomx B. Cemenosn
TEXHOJIOTHI

9. Brnagmvmpckuit rocynapctBennsiil yauBepeuteT uM. A.l. n H.I. Cronero-

BbIX

MonenupoBaHue IPUPOAHBIX U MPpOoMBIIIeHHbIX cucteM | O. ITanoB

20. VYuusepcuret I. ['enyn u TamMOOBCKHIi TOCY1apCTBEHHBIN TEXHUYECKUIL
YHHBEPCHTET
I'moccapuii npoekra GREENMA A. Mycano
JI. Mozeposa
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nu ACLl QUACING Agency
16 e 99 for the Quality Certification and EUR-ACE
(llIJNG Accreditation of Engineering Programmes

e 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 www.quacing.it
Via XX Settembre 5 segreteria@quacing. it
00187 ROMA
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The attached certificates attest the conformity of the design process to the
student-centred approach and the coherence of the educational objectives with the
educational needs of the labour market of reference, of the learning outcomes with
the educational objectives and of the educational process with the learning outcomes
of each Master programme.

Best regards.

Vito Cardone

President
_
e
2
Agenzia QUACING Www.quacing.it
Via XX Settembre 5 segreteria@quacing.it

00187 ROMA
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AUALITAAG | QUACING Agency
16 UY for the Quality Certification and EUR-ACE
QU‘G Accreditation of Engineering Programmes

AL NG 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
Stavropol State Agrarian University, Stavropol, 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 needs of the labour market of
reference identified in terms of competences. The identified competences are compared
with the competencies of graduates according to the Russian educational standards and
the educational objectives of the programme to be developed and obtained by students
at the end of the educational process are established in terms of competences grouped
under the headings ‘knowledge and understanding’, ‘practical (or disciplinary) skills’
and ‘graduate (or transferable) skills’, in accordance with the requirements of
employers and Russian educational standards.

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

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

Agenzia QUACING Www.quacing. it
Via XX Settembre 5 segreteria@quacing.it
00187 ROMA
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The steps of the design of the programme evidenced by the programme handbook
are consistent with the student-centred approach, which requires [irst the identification
of the educational needs of the stakeholders, then the definition of the programme aims
(educational objectives), followed by the definition of the programme learning
outcomes and of the programme structure, with the definition of the module learning
outcomes.

The results of the analysis of the identified educational needs of the labour market
of reference and of the educational objectives, of the programme learning outcomes
and of the module learning outcomes show that the established educational objectives
are substantially coherent with the identified educational needs, the programme
learning outcomes are substantially coherent with the educational objectives and the
module learning outcomes are substantially coherent with the programme learning
outcomes.

Therefore, with the present certificate QUACING Agency attests:

— the conformity of the design process of the Master programme ‘Innovative
Technologies for Energy Saving and Environmental Control” of the Stavropol State
Agrarian University, Stavropol, Russia, with the student-centred approach, and

— the coherence among identified educational needs of the labour market of
reference, educational objectives, learning outcomes and educational process of the
Master programme.

Roma, 27/7/2016 Vito Cardone
President
///
[ U
2

Agenzia QUACING www.quacing.it
Via XX Settembre 5 segreteria@quacing.it
00187 ROMA
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,erenMA

w Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Tarasova

Green Technologies for
Sustainable Development

3eneHble TeXHonorum
AnsA YCTOVI'-IVI BOro pa3Butus

Mog pepakumnen H. Tapacoson

YuebHoe nocobue ans MarMctepckoi nporpaMmbl
"MHHOBALIMOHHbIE TEXHONIOINU B COEPE
OQHEPIOCBEPEXEHUA N 3KONOrMYECKOIro KOHTPONA”.

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

MpoekT
TEMMYC
“Oby4yeHve
B TEYEHWE BCEW XKN3HU U
maructpartypa B obnactu
VHHOBALIMOHHbIX TEXHOMOTUI
B cthepe aHeprocbepexeHus un
9KONOrMYECKOro KOHTPOns B
POCCUICKMX YHMBE
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2
‘ Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

P

Edited by N. Popov

Energy Efficiency Improvement in
Natural and Industrial Systems

MoBbiweHne 3HeproaccgpeKkTnBHOCTU
NpPUpPOAO-NPOMbILUNIEHHbIX CUCTEM

Mog pepakuven H. MNMonosa

YuebHoe nocobue ans marmctepckoi nporpaMmbl
"MHHOBALIMOHHbIE TEXHONOTUU B COEPE
OQHEPIOCBEPEXEHUA N SKONMOrMYECKOIro KOHTPONA”.

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

MNpoekT
TEMMYC
“Oby4yeHre
B TEYEHWE BCEW XKN3HU U
marucTpartypa B obnactu
VHHOBALIMOHHbIX TEXHOMOTMN
B cchepe aHeprocobepexeHus n
9KOMOrMYeCcKoro KOHTPOns B
POCCUICKNX YHUBEPC
- y4acTuem p:
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GreenMA
5‘ Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by L.A. Tagliafico

Basis of Thermodynamics and
Exergy Analysis

OcHoBbI TepMmoaunHaMUKu
n 3KcepreTquCKm7| aHanu3

Mopa pepakuven J1.A. Tanbaduko

YuebHoe nocobue Ans MarucTepcko Nporpammbl
"MHHOBALIMOHHBIE TEXHONOIMU B COEPE
QHEPIOCBEPEXEHWUSA U 3KONTOrMYECKOIO KOHTPONA”

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

[MpoekT
TEMMNYC
“ObyyeHre
B TEYEHWE BCEN KU3HU 1
marmctparypa B obnactu
VHHOBALMOHHbBIX TEXHOMNOTUiA
B chepe aHeprocbepexeHns n
3KOJIOrMYECKOro KOHTPONS B
POCCUNCKUX YHUBEP
- yyactuem pabc
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w Textbook for the Master Programme
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Shiryaeva

Lifecycle of Energy,
Energy Management and
Optimum Decision Making

YXU3HEHHbIN LUKN 3HEeprum.
OHepreTu4eCKMn MeHemKMEeHT
M NPUHATUE ONTUMANbHbIX peLleHUn

Mog pepakuven H. LWnpsesoit

YyeBHoe nocobue Ansi MarucTepPCKoi NporpamMmbl
"MHHOBALIMOHHbIE TEXHOJIOTMU B COEPE
OHEPTOCBEPEXEHWA U 9KONOrMYECKOIO KOHTPOII

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

MNpoekT
TEMIMYC
“Oby4yeHre
B TEYEHME BCEMN XKN3HU 1
marucTparypa B obnactu
VHHOBALIMOHHbIX TEXHOSOTWI
B cthepe aHeprocbepexeHus n
9KOIOrMYECKOro KOHTPOrS B
POCCUIICKMX YHMBEPCUTETaX
al
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GreenMA
w Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Popov

Energy and
Environmental Audit

OHepreTuyecKkumn
M IKOJIOrMYecKumn ayguT

Moga pepakuven H. MNMonosa

YuebHoe nocobue Ansi MarMCTepCKoii NPorpammb
"MHHOBALIMOHHBIE TEXHONOIMU B COEPE
QHEPITOCBEPEXEHUSA U 3KONMOIr'NYECKOro KOHTPONSA”

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

MpoekT
TEMMYC
“ObyyeHre
B TeYEeHWe BCEN XKN3HU U
marucTparypa B obnactu
VHHOBALIMOHHbIX TEXHOMOTNI
B cdhepe aHeprocbepexxeHns 1
9KOJOrMYECKOro KOHTPOsA B
POCCUICKUX YHUBEPCUTE

~ yyactuem
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‘ Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edit by S. Fedosov

Engineering and Economic Analysis of
Energy Saving Activities

NHXXeHepHbIN 1 3KOHOMUYECKUN aHanus3
3HeprocbeperarLWmMxX MEepPONpPUATUNA

Mop pepakumnen C. depgocosa

YuebHoe nocobue AN MarucTepckomn nporpaMmbl
"MHHOBALIMOHHbIE TEXHONOIUn B COEPE
QHEPIOCBEPEXEHUA U 3KONNOTMYECKOIro KOHTPONA”

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

[MpoekT
TEMMNYC
“ObyyeHve
B TEYEHWE BCEN KU3HU U
marucTparypa B obrnactu
VIHHOBALMOHHbIX TEXHOIOTUIA
B chepe aHeprocbepexeHus n
9KOINOTMYECKOro KOHTPONS B
POCCUIACKUX YHUBEPCI
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‘ Textbook for the Master Programme
“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by N. Kornilov

Environmental Safety and
Energy Sustainable Development

Jxonornyeckana 6e3onacHoCTb
M 3HEeproycTtonymBoe pasButme

Mop pepakumen H. KopHunosa

YuebHoe nocobue A1 MarucTepcKom nporpaMmbl
"MHHOBALMOHHbIE TEXHONOIMn B COEPE
QHEPIOCBEPEXEHUA U 3KONNOrMYECKOIro KOHTPONA”

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

MpoekT
TEMMNYC
“Oby4yeHve
B TEYEHWE BCEN KU3HU U
marucTparypa B obrnactu
MHHOBALIMOHHbIX TeXHOHO,FVII'/'I
B chepe aHeprocobepexeHuns u
3KOJIOrMYECKOro KOHTPOIS B
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‘ Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by V. Semenov

Practical Application of
Energy Saving Technologies

MpakTu4yeckoe npuMeHeHne
3HeprocbeperarLWmMx TEXHONOrMn

Mop penakuneit B. CemeHoBa

YuyebHoe nocobuie Ansi MarucTepckoi nporpaMmibl
"MHHOBALIMOHHbLIE TEXHONOIUN B COEPE
QHEPITOCBEPEXEHUA N 9KONOIrMYECKOIo KOHTPOMNSA”

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

MpoekT
TEMMYC
“Oby4yeHve
B TEYEHWE BCEW KN3HU 1
mMaructpartypa B obnactu
VNHHOBALIMOHHbIX TEXHOMOMMN
B chepe aHeprocbepexxeHus n
3KOINOrMYEeCKOro KOHTPOss B
POCCUINCKMX YHUBEPC
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GreenMA
w Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by Y. Panov

Modelling Technological and
Natural Systems

MopgenupoBaHue NpUpPoOAHbLIX
M NPOMBbILWNEHHbIX CUCTEM

Mo pepakuwei HO. MaHoea

YuebHoe nocobve Ans MarucTepckoin Nporpammbl
"WHHOBALIMOHHbIE TEXHOITOITMU B COEPE
OQHEPITOCBEPEXEHUA U 3KONOIr'MYECKOIO KOHTPOMNA”

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

[MpoekT
TEMMNYC
“Oby4yeHve
B TEYEHWE BCEW XN3HU 1
mMarucTpartypa B obnactui
VNHHOBALIMOHHbIX TEXHOMOTWN
B chepe aHeprocbepexeHus u
9KOMNOTNYECKOrO KOHTPOSS B
POCCUMCKNX YHVBEPCUTETAX C
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‘# Textbook for the Master Programme

“INNOVATIVE TECHNOLOGIES FOR
ENERGY SAVING AND ENVIRONMENTAL PROTECTION”

Edited by A. Musaio, L. Mozerova

Glossary for GREENMA Project

Mmoccapun npoekta GREENMA

Mop pepakuvenn A. Mycaiio, J1. Moseposon

YuebHoe nocobue Ansi MarucTepckon Nporpammbl
"MHHOBALUMOHHBIE TEXHONOIMU B COEPE
OQHEPIOCBEPEXEHUA N SKONOMT’MYECKOIo KOHTPONA”

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

MpoekT
TEMMYC
“ObyyeHre
B TEYEHWE BCEN KN3HU 1
marmctparypa B obrnactu
VNHHOBALMOHHbBIX TEXHOMOMUI
B chepe HeprochbepexeHns n
3KOJI0TMYECKOro KOHTPONs B
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Tempus 2

PARTNERSHIP AND COOPERATION AGREEMENT

“NETWORK INTRA RUSSIAN-EUROPEAN UNION SMART COMMUNITIES ON

SHARED SUSTAINABLE DEVELOPMENT.
GREENMA NETWORK”

AMONG THE CONSORTIUM MEMBERS OF TEMPUS “GREENMA” PROJECT

S o R B

10.

11.

12.
13.
14.
15.
16.
17.

UNIVERSITY OF GENOA (UNIGE), Italy;
TAMBOV STATE TECHNICAL UNIVERSITY (TSTU), Russian Federation;
URAL FEDERAL UNIVERSITY n.a. BORIS ELTSIN (URFU), Russian Federation;
VLADIMIR STATE UNIVERSITY n.a. STOLETOVS (VLSU), Russian Federation;
STAVROPOL STATE AGRARIAN UNIVERSITY (SSAU), Russian Federation;
VORONEZH STATE UNIVERSITY OF ARCHITECTURE AND CIVIL
ENGINEERING (VSUACE), Russian Federation;

TYUMEN STATE UNIVERSITY OF ARCHITECTURE AND CIVIL
ENGINEERING (TSUACE), Russian Federation;

IVANOVO STATE UNIVERSITY OF CHEMISTRY AND TECHNOLOGY
(ISUCT), Russian Federation;

NORTH OSSETIAN STATE UNIVERSITY n.a. K.L. KHETAGUROV (NOSUK),
Russian Federation;

D. MENDELEYEV UNIVERSITY OF CHEMICAL TECHNOLOGY OF RUSSIA
(MUCTR), Russian Federation;

PERM NATIONAL RESEARCH POLYTECHNIC UNIVERSITY (PNRPU),
Russian Federation;

IVANOVO STATE POLYTECHNIC UNIVERSITY (IVSPU), Russian Federation;
CITY UNIVERSITY OF LONDON (CULUK), United Kingdom;

SILESIAN UNIVERSITY OF TECHNOLOGY (SUTPL), Poland;

UNIVERSIDAD DE ALICANTE (UDAES), Spain;

INSTITUTE OF ENERGY SAVING (INES), Russian Federation;

FEDERAL SERVICE ON CUSTOMERS' RIGHTS PROTECTION & HUMAN
WELL-BEING (ROSPONVL), Russian Federation;
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18. UNION OF CONSTRUCTORS OF SVERDLOVSK REGION (UCOSR), Russian
Federation;

19. TAMBOV REGIONAL ADMINISTRATION (TRA), Russian Federation;

20. TICASS CONSORTIUM (TICASS), Italy;

21. ENERGOMERA JSC (ENERG), Russian Federation.

In the framework of Tempus “GREENMA” Project on “Innovative Technologies for
Environmental Monitoring and Energy Saving. Green Master” (530620-TEMPUS-1-
2012-1-IT-TEMPUS-JPCR), coordinated by the University of Genoa, hereinafter
referred to as the project, the consortium members institutions of the said project,
hereinafter referred to as the partners, being represented by their respective Rectors or
First Vice Rectors or Deputy Rectors for International Relations, considering that:
a) the partners are committed to carry out and foster actions aimed at the so-called
“Smart City”, in which solutions able to reduce pollution and save energy are
pursued;

b

=

the partners desire to provide the academic community (students, teaching staff,
researchers), in the EU Member States and in the Russian Federation, with a broad
range of curricula and unique learning, teaching and research experience in topics
related to the technologies for Environmental Monitoring and Energy Saving;

€,

fa

the partners wish to get a permanent feedback from relevant and outstanding
stakeholders on their own socio-economic environments;
d) the partners pursue to establish an EU - Russia network on shared sustainable
development, having three main outcomes:

i. to discuss the creation of cluster companies and other networking tools;

ii. to realize an integrated system for research, training and innovation;
iii. to increase the competitiveness of the involved regions and to foster their

development;
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e) the partners intend to foster the positive experience of the project, and have a
mutual interest in creating and developing international cooperation agreements;
f) the partners are interested in: developing delivery of double degrees; internships
for students and graduates; master classes; mobility of students, teachers,
managers and researchers, in addition to meetings and possible convergence

processes towards joint integrated educational models;

o

g) the partners take commitment to promote original, sustainable and low-costs
projects, also proposed by third parties,

hereby agree as follows.

The partner n. 22, “NORTH-CAUCASUS FEDERAL UNIVERSITY” (NCFU),
Stavropol, Russian Federation, integrates the list of the participating institutions, in its
position of Russian University involved in Tempus project “GREENCO - Green

Computing and Communication” (530270-TEMPUS-1-2012-1-UK-TEMPUS-JPCR),

having aims and objectives similar to the GREENMA ones.

Article 1. Aims and objectives
The Parties commit to spread the common values defined by the GREENMA project
with specific reference to Environmental Monitoring and Energy Savings. The non-
university members of the GREENMA project consortium express their commitment
to foster work experience actions targeted to the GREENMA graduates.
By the present agreement, the Parties undertake to:

a) organise joint study programmes, destined for the development of study
courses at the various levels, including for purposes of awarding a double
degree;

b) promote scholarship for research / training development in the partner
universities and institutions, also for brief periods;

c) increase the exchange of professors, researchers, students and technical -

administrative personnel;
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d) enhance co-operation in the field of scientific research, through collaboration in
activities of particular scientific interest, as well through the possibility of
exchange of experiences in the use of particularly complex technical and
scientific equipment.

The Parties take commitment to pursue Smart Cities & Communities (SCC) vision of
sustainable urban and territorial development. Based on this vision, European Union
and Russian Federation institutions should be places of advanced social progress and
environmental regeneration, as well as places of attraction and engines of economic
growth based on a holistic integrated approach in which all aspects of sustainability
are taken into account.

The parties take commitment to cooperate across the areas of energy, transport,
environment, and information & communication, in order to accelerate the
deployment of innovative technologies, organisational and economic solutions to
significantly increase resource and energy efficiency, improve the quality of life and
drastically reduce greenhouse gas emissions in urban areas. Multi-sectorial,
international collaboration, specialized knowledge and relevant expertise from many

different organizations is in fact vital to make Smart Cities a reality.

Article 2. Implementation agreements

The present agreement defines the general rules for its execution and for the
governance of the relations within the said partnership. In order to achieve the
objectives indicated in Article 1, specific implementation agreements shall be prepared
for defining and ruling working programmes or other actions, on a reciprocal basis,
both at bilateral and multilateral level. Such agreements shall be submitted for the
approval of the respective competent bodies of the Parties involved in such actions
and will be aimed at developing the following actions:

1. integrated didactic and scientific activities, including the development of

Teachers’ mobility for brief and intensive periods of visit;
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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;

- be sentin copy to the coordinator of the above-mentioned Tempus project.

Article 3: Contact persons

A support office is designated to oversee and facilitate the implementation of any
further agreement stipulated pursuant to the present agreement. Such office is the
International Relations Service (SRI) of the University of Genoa, mail:
<intstrat@unige.it>.

For the definition of coordination and supervision of the present agreement and/or
setting-up of more specific programmes and actions, the partners shall refer to a
Steering Committee. This Committee shall be composed by the contact persons of the
above-mentioned Tempus project partners, by the head of the above-mentioned

support office (SRI) and by the Vice Rector for International Relations of the University

of Genoa, who shall act as coordinator of the Steering Committee.
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Article 4. Exchange of personnel
In order to achieve the contents of Article 1 and the development of the specific
implementation agreements, exchanges of partners’ personnel may be planned, in
accordance with the terms of the following paragraphs.
University personnel maintain, to all intents and purposes, the status of employees of
their home university.
In general terms, travel costs, mobility expenses, board and lodging have to be paid
by the home university or by specific funds available for this purpose.
In accordance with the principle of reciprocity and with the regulations in force in the
Institutions involved, the host university can pay further remuneration to the
university personnel for additional lessons, seminars and conferences.
The Parties involved shall assist in arranging for permissions for approved staff to
enter and leave the Countries concerned, whenever necessary for the implementation

of this agreement.

Article 5. Exchange of students

During the exchange period, the students, under conditions of reciprocity, are exempt
from tuition fees and contributions in the host university, except for teaching and
training courses having particular provisions.

Travel costs as well as board and lodging expenses have to be paid by students
attending integrated study programmes. The home university may contribute to these
expenses, provided specific funds are available for this purpose. The host university
shall assist students in finding accommodation, as well as allow them access to

canteens and other services provided by the university to its own students.

Article 6. Duration, termination, renewal

This agreement shall come into effect upon the signature of all the Parties.
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The date of the last signature thereof taking precedence. This agreement shall remain
in effect for five years. No tacit renewal will be allowed at the expiry of this Agreement.
Each Party may terminate this agreement by serving six months’ written notice and
supplying adequate motivation for termination. Any activity in progress at the
moment of termination or expiry of this agreement shall be completed in accordance
with the conditions established in the activity's specific implementation agreement.
The termination of this agreement, for any reason, should not influence the status of
delegated student to each University or hinder them from continuing their studies for
the desired qualification.

Each University shall implement this agreement according to the executive procedure
determined by the concerned academic boards.

Amendments to this agreement can only be made after consultation and written
mutual consent by all the Parties.

In the event of renewal of this agreement, the Parties may confirm, amplify or modify
the objectives of this agreement and the methods of implementation, subject to the

approval of the respective competent bodies.

Article 7. Intellectual property rights

Ownership of the technical and scientific results produced by this agreement shall,
unless established differently by a specific implementation agreement, be assigned to
both Parties. In accordance with their respective legislations, the Parties shall take all
reasonable steps to protect and promote the value of such results. In the event of results
produced through separate research initiatives, the intellectual property rights of these
results shall belong to the Party where the results are obtained, unless otherwise
previously agreed.

In order to promote the marketability of the results obtained, the implementation

agreements shall also establish ex ante the procedure to be adopted in the face of
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possible claims to property rights made by personnel belonging to one of the Parties
or by those in contact with such personnel.

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

authorities.

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

activities foreseen by this agreement.

Article 9: Costs, assistance and support

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

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

GREENMA project budget.

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

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

insurance cover.

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

national legislations.

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

provisions of such legislations shall be respected at all times.

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

an activity for which external or internal resources are not already available.

149



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