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1. COURSE GOALS

The purpose of the discipline is to get acquainted with modern information
technologies in nature managementand applications in the environmental protection and
management.

2. LEARNING OUTCOMES

The mastering of the discipline "WHdopmannoHHbIE TEXHOJOTUHU B
npupojomnons3oBanuu / Information technologies in nature management" is 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) IIK-1.1; I[IK-1.2; T[IK-3.1; I[IK-3.2; [IK-4.1; [IK-4.2;
I11K-4.3;

Indicators of competence achievement

Code Competence (within the framework of this discipline)
Criocoben ucnonb3oBats | OIK-2.3 CrnocoGeH HaXoaWTh, aHAIU3UPOBATH U
CHelallbHbIe U HOBBIE Pa3/ieiibl | TPAMOTHO HMCIOJIb30BaTh HOBEHIIYI0 MH(OpMAIIIIO
OKOJIOTMH,  TEOJKOJOTUU W | A COBPEMEHHBIE METOJIUKH TIIPH  BBIOJIHEHUHU
MPUPOIONOIB30BaAHUS P | HAYYHO-MCCIEA0BATEIbCKUX U MPUKJIAJIHBIX 3a/1a4
pelieHnn Hay4yHo- |GPC-2.3 He is able to find, analyze and competently
HCCIIENOBATEIIHLCKUX u |use the latest information and modern techniques

OIIK-2 | mpuKJIagHbIX 3anau (when performing research and applied tasks
GPC-2 | mpodeccrnonanpHOIMA
JESITeIbHOCTH.

Able to use special and new
sections of ecology, geoecology
and nature management in
solving research and applied tasks
of professional activity

Criocoben npumensaTs | OIIK-3.3  Ymeer  pa3pabarbiBaTb  CHUCTEMBI
9KOJIOTUIECKUE METO/BI | SKOJOTHYECKOTO MOHHUTOPHHIAa M KOHTPOJIS Ha
UCCIICIOBAaHUN ISl PELICHHUs | IPOU3BOJICTBE W pellaTh NPUKIAIHBIC 33Ja4d B
HAYYHO-HMCCIICIOBATENbCKUX U | MPO(EeCCHOHANBHOM NesITeTbHOCTH

OITK.3. | MPHKIATHBIX § 3a1aq GPC-S.;‘» Is able to develop environmental
GPC-3. npodeCcCHOHAIbHON mon}torlng aqd controlh systemg gt work and solve

JESATENBHOCTH. applied tasks in professional activity

Able to apply environmental

research methods to solve

research and applied tasks of

professional activity

Cnocoben  pemarp  3amauu | OIIK-5.1 YMeer BoIOUpaTh U IPUMEHSTH aJITOPUTM

npodeccuoHaIbHON pEelIeHHUsT OSKOJOTHYECKHX 3aJad M peallu3yeT
OIIK.S. | ACATe/bHOCTH B 00JIaCTH | aJlTOPUTMBI €  HCIIOJNIB30BAaHUEM TPOTPAMMHBIX
GPC-5, | 2KOJIOTHH, PHPOJIONONB30BAHMS | CPEICTB

u OXpaHbI MIPUPOIBI ¢ | GPC-5.1 Knows how to choose and apply an
MCII0JIb30BaHUEM algorithm for solving environmental problems and
nH()OpPMaITMOHHO- implements algorithms using software tools




KOMMYHHKAIIMOHHBIX, B T. Y.
reonH()OPMAITMOHHBIX
TEXHOJIOTHII.

Is able to solve the tasks of
professional activity in the field
of ecology, nature management
and nature protection using
information and communication,
including geoinformation
technologies

OIIK-5.2 Bnageer HaBbIKaMy TPUMEHEHUS CPEICTB

WH(OPMAIIMOHHBIX ~ TEXHOJOTUH /s TIOWCKa,
XpaHeHus, 00pabOTKH, aHANMM3a M TMPEJCTABICHUS
uHpopManun

GPC-5.2 Has the skills of using information
technology tools to search, store, process, analyze
and present information

OIIK-5.3 Ymeer o0pabartbIBaTh
JTUCTaHIIMOHHOTO  30HIUPOBaHHS  3eMIHM  H
UCIIONIb30BaTh  KapTorpauyecKkue  MaTepHalbl,
Biageer coppemeHHbIMU [ MC-TexHonorusimu
GPC-5.3 s able to process Earth remote sensing
data and use cartographic materials, owns modern
GIS technologies

JIaHHEBIC

ITK-1
SPC-1

CnocobHOCTh  (hOopMyTHpPOBATH
npoOJieMbl, 3aJa4ydl ¥ METObI
HAYYHOTO UCCIICIOBAHMS,
00001aTh NOJyYEeHHBIE
pe3ynbTathl,  (GOPMYITHPOBATH
BBIBOJIbI " MIPAKTUIECKHE
pEKOMEHJAalMM  Ha  OCHOBE
pe3yJIbTaTOB UCCIIEIOBAHUI

The ability to  formulate
problems, tasks and methods of
scientific research, summarize
the results obtained, formulate
conclusions and practical
recommendations  based on
research results

IIK-1.1 3HaeT OCHOBBI METOIOJIOTHH IUIAHUPOBAHUS
HCCJIeI0BaHUM

SPC-1.1 Knows the basics of research planning
methodology

IIK-1.2 Ymeet 000011aTh OJIY4€HHBIC PE3YJIbTATHI,
dbopMymupoBaTh  BBIBOABI M IPAKTHYECKUE
PEKOMEH a1 Ha OCHOBE pe3yJabTaToOB
HCCIIeI0BaHUM

SPC-1.2 He is able to summarize the results
obtained, formulate conclusions and practical
recommendations based on the results of research

I1K-3
SPC-3

Bnanenne OCHOBaMU
NPOCKTHPOBAHUS,  DKCIIEPTHO-
AHAJTUTHYECKON JCATEIBHOCTH U
BBITTOJIHEHUSI UCCIICIOBAaHUHA C
UCIIOJIb30BAHUEM COBPEMEHHBIX
TI0JTXO/IOB " METO/IOB,
anmapaTrypbl U BEIYUCIUTECIBHBIX
KOMILJIEKCOB

Knowledge of the basics of
design, expert-analytical activity
and research using modern
approaches and methods,
equipment and computer systems

MK-3.1 Crooco0eH mIaHUPOBaTH  BHEIPCHHE
COBPEMEHHBIX MOJIXOI0B U METOJIOB, alliapaTypbl U
BBIYUCIUTEIHBIX KOMIUICKCOB JJISl pEIICHUs 3aa4
B ITpo¢eCCHOHANTBHON 00IacTH

SPC-3.1 Is able to plan the implementation of
modern approaches and methods, equipment and
computer systems for solving problems in the
professional field

IIK-3.2 Biageer ocHOBaMHM NPOEKTUPOBAHUSA H
9KCHEPTHO-aHATUTUYECKON EATEIbHOCTU

SPC-3.2 Owns the basics of design and expert-
analytical activity

ITK-4
SPC-4

Cnocoben HCII0Ih30BaTh
COBPEMEHHBIE METO/TBI
00pabOTKM W HMHTEpIIpETAIluU
HKOJIOTHUECKOM  MH(OpMaIUU
NpU TPOBEJACHUU HAYYHBIX U
MIPOU3BOJICTBEHHBIX
HCCIEeOBaHUN

Is able to use modern methods of
processing and interpretation of

IIK-4.1 YMeer npuMEHSTh COBPEMEHHbBIE METOJIbI
00pabOTKM W HUHTEPHpETallud  HKOJIOTHUYECKOU
uH(pOpMallUU MPU MPOBEACHUN POU3BOCTBEHHBIX
HCCIIEIOBAHU I

SPC-4.1 Is able to apply modern methods of
processing and interpretation of environmental
information when conducting industrial research

I1K-4.2 CnocoOeH MHTEpNPEeTUPOBATH OJTYYECHHBIE
pe3yabTaThl  MCCIEIOBAaHMM  CTOYKHM  3PEHUS




environmental information
during scientific and industrial
research

coOmroleHus  MoKasareieili  0e30macHOCTH |
3¢ (HEeKTUBHOCTH IEATEILHOCTH

SPC-4.2 Is able to interpret the obtained research
results from the point of view of compliance with

safety and performance indicators

I1K-4.3 BnageeT HaBbIKaMU MPOBEACHUSI KOHTPOJIb-
HA/I30PHBIX MEPONPHUSATHI Ha OCHOBE COBPEMEHHBIX
METO0B 00pabOTKH KOJIOTHYECKONW HHPOPMALIUU

SPC-4.3 Has the skills of conducting control and
supervisory activities based on modern methods of

processing environmental information

3. COURSE IN HIGHER EDUCATION PROGRAMME STRUCTURE

The

discipline

WnpopManmmoHHble TEXHOJIOTUHM B TMPUPOAOINOIB30BAHUHN /

Information technologies in nature management" 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
"UndopmarimoHHble TEXHOJIOTHU B mpupozonois3oBanuu / Information technologies in
nature management".

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

Previous Disciplines

Subsequent Disciplines

Code Competence (Modules) (Modules)
Crnocoben ucnonb3oBaTh | CoBpemenHble podaemsl | JlanamadtHoe
CrielMajgbHble W HOBBIE | DKOJOTHUHU U manupoBanue / Landscape
pa3aesnbl 9KOJIOTHH, | IPUPOAONOIH30BAHNUS / planning
T'€O9KOJIOTHH u | Modern probems of [Ipon3BoacTBEHHAS
IIPUPOIOIOIB30BAHUS ecology and nature npaktuka / Production
IpU peEUIEeHNH Hay4YHO- | manegement practice
uccnenoarensckux U | HSE menemxment / HSE-

MPUKIaIHBIX 3aj1a4 | management
OINK-2 npogeccuoHaTbHON Meroabsl MOHUTOPHHIA
) NeSITeIbHOCTH. 9KOJIOTHYECKOM
GPC-2 .
Able to use special and 0e30macHOCTH
new sections of ecology, | mpupomononbp30BaHus /
geoecology and nature Methods of monitoring
management in solving environmental safety of
research and applied nature management
tasks of professional MOHUTOPUHT TPUPOHO-
activity TEXHOTEHHBIX CUCTEM /
Monitoring of natural and
man-made systems
Cnocoben  mpumeHsTh | MeToapl MOHUTOPUHTA
OIIK-3. | 5KOJIOTUYECKHE METOJbI | IKOJOTUYECKOU
GPC-3. | uccnenoBanuit It | Oe30ImacHOCTH
peLeHHs HAY4YHO- | IPUPOJOIIOIB30BaHUS /




Previous Disciplines

Subsequent Disciplines

Code Competence (Modules) (Modules)
HUCCIIENOBATEIECKUX u | Methods of monitoring
MIPUKJIATHBIX 3amad | environmental safety of
npodeCCHOHATLHON nature management
JeSITEIbHOCTH. MOHHUTOPHHAT TPUPOTHO-
Able to apply | TeXHOT€HHBIX CHCTEM /
environmental research | Monitoring of natural and
methods to solve research | man-made systems
and applied tasks of
professional activity
Crniocoben pemaThb [TpousBoacTBEHHAS
3a1a4n npaktuka / Production
npogeccuoHaTbHON practice
IEATEILHOCTU B 001aCTH
9KOJIOTHH,
MPUPOJIOTIONB30BAHUS U
OXpaHbl  MPUPOABI  C
UCTIOJIb30BaHUEM
MH(POPMAIIMOHHO-
KOMMYHUKAI[HOHHBIX, B
OIIK-5. | T. 4.
GPC-5. | reouHopmMalMOHHBIX
TEXHOJIOTH.
Is able to solve the tasks
of professional activity in
the field of ecology,
nature management and
nature protection using
information and
communication,
including geoinformation
technologies
CrniocobHOCTD Meroznonorust Hay4HOro Hay4no-
dbopmynupoBaTh TBOpuecTBa / Methodology | mccnenoBarensckas pabota
npobiembl, 3amaun U | of scientific creativity B CEMECTpE, BKIIIOYAs
METO/IbI nayuyHoro | HSE menemxment / HSE- | kypcoBbie paGoThI /
HCCIIEI0BaHMS, management Research work in the
00001aTh MOJy4YEHHBIE | DKOJIOTHYECKOE semester, including term
PE3yIbTaTHI, MPOSKTUPOBAHHE papers
(bOopMyYIHPOBATH BBHIBOJBI | IPOMBIIUICHHBIX [MpousBoacTBEHHAS
IK-1 u npaktuiyeckue | 00bekToB / Environmental | mpakrtuka / Production
SPC-1 PEKOMEHTalluu Ha | design of industrial practice
OCHOBE pesynbTaroB | facilities
HUCCIIEIOBAHNN CoBpeMEHHbIE METOJIBI U
The ability to formulate | TexHOMIOTHN 3aIIUTHI
problems, tasks and | okpyxatomiei cpenbl /
methods of scientific | Modern methods and
research, summarize the | technologies of
results obtained, | environmental protection

formulate conclusions




Previous Disciplines

Subsequent Disciplines

Code Competence (Modules) (Modules)
and practical | KommiekcHast orieHka
recommendations based | IpUPOAHBIX U
on research results MIPOU3BOICTBEHHBIX
IIOTEHIUAJIOB TEPPUTOPUI
/ Comprehensive
assessment of natural and
industrial potentials of
territories
Bnanenue OCHOBaMU | DKOJIOTHYECKOE MexnyHapoaHslie
MIPOEKTUPOBAHMS, MPOEKTUPOBAHHE CTaHJIapThI YIIPABJICHUS
HKCHEPTHO- IPOMBIIIJICHHBIX Ka4yeCTBOM OKpY>KaroIIeH
AHAJIMTUYECKON o6bekToB / Environmental | cpensi / International
JESITEIbHOCTH u | design of industrial Environmental Quality
BBITIOJTHCHUS facilities Management Standards
UCCIIEN0BAHUMN ¢ | Xpanenue, nepepabotka u | YrpasieHHEe MUHEPAJIbHO-
MCIOJIb30BaHUEM YTUIIU3aLUs OTXO/10B / CBIPHEBBIM KOMITJIEKCOM /
COBpEMEHHBIX TOIXO0J0B | Storage, processing and Management of the mineral
MK-3 u MerozoB, ammapatypsl | disposal of waste resource complex
SPC-3 " BBIYHUCITUTELHBIX Hayuno-
KOMILJIEKCOB uccienoBaTenbckas pabora
Knowledge of the basics B CEMECTpE, BKIIIOYAst
of design, expert- KypCOBBIE€ paObOTHI /
analytical activity and Research work in the
research using modern semester, including term
approaches and methods, papers
equipment and computer [Ipon3BoacTBEHHAS
systems npaktuka / Production
practice
[IpenaumuioMHas pakTUKa
Cnocoben ucnonb3oBaTh | KoMmmbroTepHbie MexnyHapoaHblie
COBPEMEHHBIE  METOJIbl | TEXHOJIOTUH U CTaHJIaPTHI YIIPABJICHUS
o0paboTKu U | CTAaTUCTUYECKUE METObl B | KAUECTBOM OKpY>KaroLIeil
MHTEPIIpETALIMH 9KOJIOTUU U cpensl / International
IKOJIOTUYECKON npupoaonoias3oBanuu / IT | Environmental Quality
uHpOpMaIu npu | in ecology and nature Management Standards
MPOBEJICHUU HAy4yHBIX MW | management VYnpasiienne MUHEpaIbHO-
K-4 MIPOU3BO/ICTBEHHBIX CBIPbEBBIM KOMIUIEKCOM /
SP C-- 4 HUCCIIEIOBAHUMI Management of the mineral

Is able to use modern
methods of processing
and interpretation of
environmental
information during
scientific and industrial
research

resource complex

Hayuno-
uccleioBaTeNnbeKas pabora
B CEMECTpE, BKIIIOYast
KypcoBbI€ paboThI /
Research work in the
semester, including term
papers




Code

Competence

Previous Disciplines
(Modules)

Subsequent Disciplines
(Modules)

practice

[IpousBoacTBeHHAS
npaktuka / Production

4. COURSE WORKLOAD AND ACADEMIC ACTIVITIES

Workload of the course « MHpopmarimoHHbie TEXHOJIOTHH B MPUPOAONOIL30BaHUH /

Information technologies in nature management» is 4 ECTS.

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

B yueGHoii padoThi TOTAL |— S;‘“e“e; T
Contact academic hours 34 34
Incl.:
Lectures
Lab work
Seminars 34 34
Self-study 83 83
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
< e Type of
Name of the. discipline Content of the section (topics) academic
section o .
activity*
Introduction. General | The essence, possibilities and limitations of remote Seminars
ideas  about  remote | control methods. The concept of geoinformation
methods in | technologies and GIS systems. Purpose and concepts
environmental research. of GIS. GIS architecture. Databases.
GIS cartographic | Elements of an Earth ellipsoid. Basic coordinate | Seminars
projections. systems. The relationship between the coordinates on
the ellipsoid and the plane.
The Gauss-Kruger projection, as a basic projection of
cartographic constructions. Transverse Mercator
projection and Lambert spherical projection.
The need to use different projections in solving
environmental problems. Mutual transformations of
projections Transform transformations of
coordinates.
Mathematical processing | Function operators. Seminars

of environmental data in
Excel.

Maps of isolines of feature distribution in space and
methods of their construction: Spatial (three-
dimensional) models of relief and geological bodies.
Combining three-dimensional relief images and maps
of pollutants.




Electronic cards and . | Raster and vector formats of electronic images. Seminars

ways to create them. Transfer of images from paper media to electronic
form. Exporting bitmaps to GIS.
Organizational  aspects | Organizational aspects of the application and Seminars
and technical support of | technical support of remote methods. Remote
remote methods methods in solving state and local problems.
Instrumental support
Control task. Vector maps and methods from creation. The formats | Seminars

of vector maps in GIS are specialized GIS - a means
of analyzing the ecological situation, solving the
ecological and geochemical problem of assessing
technogenic pollution of the territory. Combining
three-dimensional relief images and maps of
pollutants.

6. CLASSROOM EQUIPMENT AND TECHNOLOGY SUPPORT
REQUIREMENTS

Table 6.1. Classroom equipment and technology support requirements
Specialized learning,
laboratory equipment,

Classroom for

Academic CLASSROOM EQUIPMENT .
Activity Tvpe software and materials for
y iy the mastering the course
Lecture - -

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

An auditorium for independent work of
students (can be wused for seminars and
Self-studies conspltgtions), gquipped with a set .of i
specialized furniture and computers with
access to an electronic information and
educational environment.

7. RECOMMENDED SOURCES FOR COURSE STUDIES

Main reading:
1. Sahdev S., Singh R. B., Kumar M. (ed.). Geoecology of Landscape Dynamics. —
Springer, 2020. URL: https://link.springer.com/content/pdf/10.1007/978-981-15-2097-6.pdf

Additional sources:

1. Nakashima S. et al. Geochemistry and the origin of life: From extraterrestrial processes,
chemical evolution on earth, fossilized life’s records, to natures of the extant life //Life. —2018. — T.
8.—No. 4. —C. 39.

2. Deutsch W. J. Groundwater geochemistry: fundamentals and applications to contamination.
- CRC press, 2020. URL:


https://link.springer.com/content/pdf/10.1007/978-981-15-2097-6.pdf

https://www.taylorfrancis.com/books/mono/10.1201/9781003069942/groundwater-geochemistry-
william-deutsch

3. Pourret O. et al. Open Access publishing practice in geochemistry: overview of current state
and look to the future //Heliyon. — 2020. — T. 6. — Ne. 3. — C. e03551.

4. Zaburaeva K. S., Daukaev A. A. Strategy of Forming the Geoecological Framework of the
Territory: on the Example of the Chechen Republic //International Symposium" Engineering and
Earth Sciences: Applied and Fundamental Research" dedicated to the 85th anniversary of HI
Ibragimov (ISEES 2019). — Atlantis Press, 2019. — C. 685-691.

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 «YHuBepcuTeTcKas  OWOIMOTEKA  OHJIAWHY»
http://www.biblioclub.ru

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

- electronic library system «Koncynsrant ctynenra» www.studentlibrary.ru

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

- electronic library system «Tpoutikuit MocT»

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 "WHpopmannoHHBIE TEXHOJOTUU B
npupojomnonb3oBanuu / Information technologies in nature management".

* - 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!

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
"NMudopMaiioHHbIe TEXHOJIIOTUU B Tpupozomnonb3oBanuu / Information technologies in
nature management" 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).

DEVELOPER:

)
PDré)pf::tsrgre of the ERNM é:/# P Stanis E.V.



https://www.taylorfrancis.com/books/mono/10.1201/9781003069942/groundwater-geochemistry-william-deutsch
https://www.taylorfrancis.com/books/mono/10.1201/9781003069942/groundwater-geochemistry-william-deutsch
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/

Position, Department

HEAD OF THE DEPARTMENT:
Head of the Department of
Environmental Safety and
Product Quality Management

Signature

Name

Savenkova E.V.

Department

HAED OF THE HIGHER

EDUCATION PROGRAM:
Professor of the Department of
Environmental Safety and
Product Quality Management

Sigdature

= —

Name

Redina M.M.

Position, Department

Signature

Name



	COURSE SYLLABUS

