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1. COURSE GOALS

The course goal is to familiarization with theoretical basics and practical approaches
of the environmental monitoring methodologies and techniques and industrial monitoring
methods for modern enterprises and systems of nature management.

2. LEARNING OUTCOMES

The mastering of the discipline “Monitoring of natural and man-made systems/
MOHUTOPHUHT TIPUPOIHO-TEXHOTEHHBIX cucTeM” 1s aimed at the formation of the following
competencies (parts of competencies) in students:

Table 2.1. List of competencies formed by students during the development of the
discipline (LEARNING OUTCOMES)

Code Competence

Indicators of competence achievement
(within the framework of this discipline)
Crocoben ncnonb3oBath | OIIK-2.1 3HaeT OCHOBBI DKOJIOTHU, I'€OIKOJIOIUH,
CIICMAIBHBIC U HOBBIC Pa3/elibl | S)KOHOMUKU MPUPOIONOIb30BAHUS W IKOHOMHKH
JKOJIOTHH,  TEOJ3KOJIOTMM W | 3aMKHYTOrO0 IMKJIa, a TaKXke JKOJIOTHYECKOTO
MIPUPOJIOTIONIE30BAHHUS IpU | MEHEIDKMEHTA
pelieHnn HayuyHo- |GPC-2.1 Knows the basics of ecology, geoecology,
HUCCIIEI0BATEILCKUX u |environmental economics and closed-loop
OIIK-2. | npuKIagHbIX 3agad |economics, as well as environmental management
npodeccCuOHATBLHON
GPC -2 | nesTenbHOCTH.

Able to use special and new
sections of ecology, geoecology
and nature management in
solving research and applied
tasks of professional activity
Crocoben npumensaTs | OIK-3.1 3HaeT MIPUHLIUIIBI u METOJIbI
HKOJIOTHIECKUE METOJIBI | SKOJIOTHYECKOTO ~ MOHHUTOPWHTA  KOMIIOHCHTOB
UCCIEIOBAaHUM i1 peIIeHUs | OKpPY’Karolel cpebl

HayuHo-uccienoBarenbckux U |GPC-3.1 Knows the principles and methods of

MIPUKJIIATHBIX 3amad |environmental monitoring of environmental

npodeccnoHaATEHOM components

JIeITeIbHOCTH. OIIK-3.2 Buameer aHaIUTUYECKUMH METOJAMH
OIIK-3. | Able to apply environmental KOHTPOJISI 3arps3HSIONIMX BEHIECTB M (PU3NYECKUX

research methods to solve BO3JIEHCTBUI 5 00paboTKu MOJTy4EeHHOM
GPC-3 | research and applied tasks of uHpopManuu

professional activity GPC-3.2 Owns analytical methods of control of

pollutants and physical impacts and processing of the
received information

OIIK-3.3 VYmeer pa3pabaTbiBaTh  CHUCTEMBI
HKOJIOTMYECKOTO MOHHMTOPMHTAa W KOHTPOJS Ha
MMPOU3BOJACTBC M pEIIaTb IMIPHUKIAAHBIC 3ada4dd B
npodecCHOHATIBLHOMN I TETbHOCTH




Code

Competence

Indicators of competence achievement
(within the framework of this discipline)

GPC-3.3 Is able to develop environmental
monitoring and control systems at work and solve
applied tasks in professional activity

ITK-6

SPC-6

Crniocoben JIMarHOCTHPOBATh
npoOJeMbl  OXpaHbl MPUPOIHI,
pa3pabarbiBaTh  IPAKTUYCCKHE
PEKOMEHJALNU TI0 €€ OXpaHe U
o0ecIeYeHnIo YCTOHYHBOTO
pa3BUTHS

Able to diagnose problems of
nature protection, develop
practical recommendations for its
protection and sustainable
development

IIK-6.1 CnocoOcH BBIABIATH HECOOTBETCTBUS
COCTOSTHUSI KOMIIOHEHTOB OKPYXAIOIMICH CpPeIIbl
TpeOOBAaHUSAM HAIMOHAIBHBIX M MEXKTyHApPOIHBIX
CTaH/IapTOB

SPC-6.1 It is able to detect inconsistencies in the
state of environmental components with the
requirements of national and international standards

IIK-6.2 CnocobGen pa3pabaTbiBaTh MPOTPAMMBI
MOHHUTOPHHTA MPUPOIHBIX KOMIUIEKCOB B YCIOBHUSIX
TEXHOTCHHBIX Harpy3oK u IPOrpaMMBbI
HKOJIOTUYECKOM PeadHIINTAIINN TEPPUTOPHIA
SPC-6.2 Is able to develop programs for monitoring
natural complexes under conditions of man-made
loads and programs for environmental rehabilitation
of territories

3. COURSE IN HIGHER EDUCATION PROGRAMME STRUCTURE

The discipline “Monitoring of natural and man-made systems/ MoHuTOpUHT
MIPUPOTHO-TEXHOTeHHBIX cucTteM’ refers to Compulsory Disciplines of the Higher Education

Program.

Within the framework of the higher education program, students also master other
disciplines and/or practices that contribute to expected learning outcomes of the discipline
“Monitoring of natural and man-made systems/ MOHMTOPUHI HPUPOJIHO-TEXHOTE€HHBIX

cucrem’”.

Table 3.1. List of Higher Education Program components that contribute to expected
learning outcomes

Previous
Code Competence Disciplines Subsequent Disciplines (Modules)
(Modules)
Crniocoben CoBpeMeHHbIe TPOOIEMBbI SKOJIOTHH
WCII0JIh30BaTh U TIpupojonoas3oBanus / Modern
CIELIMAJIbHBIE U HOBBIE probems of ecology and nature
pas3aensl 9KOJIOTHH, manegement
ONK-2. T'€0dKOJIOTHUH u HSE menemxment / HSE-
MIPHUPOAOIIOIB30BAHHUS management
GPC -2 | TPM PeLCHAN Hay4THO- MeTo1b1 MOHUTOPUHTA
WCCIIEIOBATEIIbCKUX | HKOJIOTHIECKOH Oe30MacHOCTH
MIPUKIAIHBIX 3a1aq npupoaononas3oBanus / Methods of
npodeccrnoHanbHOM monitoring environmental safety of
NEATEIHLHOCTH. nature management / Methods of
monitoring environmental safety of




Previous

Code Competence Disciplines Subsequent Disciplines (Modules)
(Modules)
Able to use special and nature management / Methods of
new sections of monitoring environmental safety of
ecology, geoecology nature management
and nature management MOHUTOPHHT IPHUPOJTHO-
in solving research and TEXHOTCHHBIX cHcTeM / Monitoring
applied tasks of of natural and man-made systems
professional activity Hucnurmunael o Beioopy b1.B.JIB.2
['eoxuMuUeCcKre METO bl OLICHKH
okpyxarormieit cpeast / Geochemical
methods of environmental
assessment
JlanamadTHOE TUTAHUpPOBaHUE /
Landscape planning
PernonanpHast re0’KOJIOTHYECKas
oreHka teppuropuii / Regional
geoecological assessment of
territories
[Tpon3BoaCcTBEHHAS IPAKTUKA /
Production practice
CriocobeH TNPUMEHATH MeTo1b1 MOHUTOPUHTA
IKOJIOTUYECKUE METOIbI HKOJIOTHYECKOM 0€30MacHOCTH
WCCIICIOBAaHHIA TSt npupogonons3oBanus / Methods of
pelieHus HAy4YHO- monitoring environmental safety of
HCCIICIOBATEIILCKUX U nature management / Methods of
OMK-3. MIPUKJIIATHBIX 3a1ay monitoring environmental safety of
npodeccCHOHATBLHON nature management / Methods of
GPC-3 | ACATEIbHOCTH. monitoring environmental safety of
Able to apply nature management
environmental research
methods to solve
research and applied
tasks of professional
activity
Crniocoben MeTopI MOHUTOPHUHTA
JIMarHOCTUPOBATH HKOJIOTUYECKOM 6€30MacHOCTH
po0IEMbI OXpaHbI npupoaonoaszoBanus / Methods of
IIPUPOJBI, monitoring environmental safety of
pa3zpabaThiBaTh nature management / Methods of
IIPaKTUYECKHE monitoring environmental safety of
ITIK-6 pEeKOMEHJalUU 1O ee nature management / Methods of
OXpaHe U 00ecreueHuI0 monitoring environmental safety of
SPC-6 YCTOMYHBOTO Pa3BUTHUS nature management

Able to diagnose
problems of nature
protection, develop
practical
recommendations for its
protection and

[TpousBoacTBEHHAS TPAaKTHUKA /
Production practice
[TpenauruioMHas mpakTUKa




Previous
Code Competence Disciplines Subsequent Disciplines (Modules)
(Modules)
sustainable
development

4. COURSE WORKLOAD AND ACADEMIC ACTIVITIES

Workload of the course “Monitoring of natural and man-made systems/ MoHUTOpUHT

IPUPOJHO-TEXHOTEHHBIX cucteM” is 4 ECTS.

Table 4.1. Types of academic activities during the period of the HE program mastering

Buj yue6uoii pagoTsI TOTAL — S;me“e; 3 y

Contact academic hours 51 51

Incl.:

Lectures 17 17

Lab work

Seminars 34 34

Self-study 66 66

Evaluation and assessment 27 27
Ac.hours 144 144

Total workload ECTS 4 4

5. COURSE CONTENTS

Table 5.1. The content of the discipline (module) by type of academic work

P Type of
Name of th(? discipline Content of the section (topics) ac:gemic
section o
activity*
Introduction. State of natural systems and their stability. Lectures
Description models. Environmental norms and Seminars
assessment of the stability of natural systems.
Monitoring of the environmental quality on the
base of environmental indicators.
PEM in the structure of | ESSM, departmental environmental monitoring | Lectures
the environmental | of IEM in the structure of the environmental Seminars
monitoring system. monitoring system. ESSM, departmental
environmental monitoring. Legislative and
regulatory-technical base of the organization of
IEM .
Instruments and systems | Instruments and systems for monitoring the Lectures
for  monitoring  the | atmosphere and air of the working area. Seminars

atmosphere and air of the
working area

Regulatory support for monitoring. The main
types of devices. Approaches to the organization
of monitoring of the atmosphere in production




conditions. GIS technologies and remote
methods. Use of IEM data of the state of the
atmosphere

biological resources

monitoring. Monitoring of the state of biological

Instruments and systems | Devices and systems for monitoring the quality | Lectures
for monitoring the quality | of water bodies. Regulatory support for Seminars
of water bodies. monitoring. Surface water monitoring system.

Monitoring of groundwater. Geodynamic

monitoring. GIS technologies and remote

methods.
Soil quality monitoring | Soil quality monitoring devices and systems. Lectures
devices and systems Regulatory support for monitoring. Methods of | Seminars

selection and indicators of soil and soil quality.

GIS technologies and remote methods.
Devices and systems for | Devices and systems for monitoring the quality | Lectures
monitoring the quality of | of biological resources. Regulatory support for Seminars

remote methods.

objects. Bioindication. GIS technologies and

6. CLASSROOM EQUIPMENT AND TECHNOLOGY SUPPORT
REQUIREMENTS

Table 6.1. Classroom equipment and technology support requirements

Classroom for
Academic
Activity Type

CLASSROOM EQUIPMENT

Specialized learning,
laboratory equipment,
software and materials for
the mastering the course

Lecture

An auditorium for conducting lecture-type
classes, equipped with a set of specialized
furniture; a board (screen) and technical means
of multimedia presentations.

Seminars

Classroom, equipped with a set of specialized
furniture; whiteboard; a set of devices includes
portable multimedia  projector, laptop,
projection screen, Stable wireless Internet
connection. Software: Microsoft Windows,
MS Office / Office 365, MS Teams, Chrome
(latest stable release), Skype

Self-studies

An auditorium for independent work of
students (can be wused for seminars and
consultations), equipped with a set of
specialized furniture and computers with
access to an electronic information and




Specialized learning,
laboratory equipment,
software and materials for
the mastering the course

Classroom for
Academic CLASSROOM EQUIPMENT
Activity Type

educational environment.

7. RECOMMENDED SOURCES FOR COURSE STUDIES
. Main reading:

1. Environmental Monitoring Handbook for the Food and Beverage Industries, 2019. URL:
https://multimedia.3m.com/mws/media/16845750/environmental-monitoring-handbook.pdf

Additional sources:

1. Wiersma G.B. (Ed.) Environmental Monitoring. CRC Press, 2004, 1566706416, 767 p.
2. Belyuchenko L.S., Smagin A.V. Fundamentals of Environmental Monitoring. KubGAU press.
2012.

Internet-sources:

1. Electronic library system of the RUDN and third-party electronic library systems,
to which university students have access on the basis of concluded contracts:

- electronic library system of the RUDN University http://lib.rudn.ru/MegaPro/Web

- electronic  library system «YHuBepcuTeTcKkas OHOIMOTEKAa  OHJIANHY
http://www.biblioclub.ru

- electronic library system FOpaiit http://www.biblio-online.ru

- electronic library system «KoncymnbTanT cryaenray www.studentlibrary.ru

- electronic library system «Jlanb» http://e.lanbook.com/

- electronic library system «Tpowutikuit MmocT»

2. Databases and search engines:

- electronic fund of legal and regulatory and technical documentation
http://docs.cntd.ru/

- Yandex search engine https://www.yandex.ru/

- Google search engine https://www.google.ru/

- abstract database SCOPUS http://www.elsevierscience.ru/products/scopus/

Educational and methodological materials for independent work of students during

the development of the discipline/ module *:
1. A course of lectures on the discipline “Monitoring of natural and man-made systems/
MOHUTOPUHT IPUPOTHO-TEXHOTEHHBIX CUCTEM .

* - all educational and methodological materials for independent work of students are placed in accordance with
the current procedure on the discipline page in the Telecommunication educational and Information System!


https://multimedia.3m.com/mws/media/1684575O/environmental-monitoring-handbook.pdf
http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/

8. MID-TERM ASSESSMENT AND EVALUATION TOOLKIT

Evaluation materials and a point-rating system* for assessing the level of competence
formation (part of competencies) based on the results of mastering the discipline “Monitoring
of natural and man-made systems/ MOHHUTOPUHT TPHPOTHO-TEXHOTECHHBIX CHUCTEM’ — are
presented in the Appendix to this Work Program of the discipline.

* - evaluation toolkit and ranking system are formed on the basis of the requirements of the relevant local
regulatory act of the RUDN (regulations / order).
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