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1. HammeHOBaHMe JUCHUIIINHBI
Geoinformational technologies in ecological engineering

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 05.03.06 Dxosnorus u npupo0n0Jib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus nucuuiuivabl Geoinformational technologies in ecological engineering y
00y4aroImerocs T0JHKHbI OBITH CPOPMUPOBAHBI CIIEAYIOINE KOMITETEHIIUH:

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)

OIIK.4 criocoOHOCTh OCBAaWBATh HOBBIE TEXHOJOTHUU U IPUMEHSTh UX JIJIsl TPOBEICHHUS
€CTECTBEHHOHAYYHBIX HCCIIE€A0BaHUN

OIIK.6 BiageTb COBpEMEHHBIMU T€OMH(POPMAIIMOHHBIMHI TEXHOJIOTUSIMHU, YMETh IPUMEHSTh UX B
npodeccruonanbHO chepe

IK.5 BrageTs METO1aMH 3KOJIOTHYECKOTO KapTOrpadupoBaHus U MPOSKTUPOBAHHUS



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

05.03.06 Dxonorusi 1 TPUPOIONOIL30BAHKNE (HAPABIEHHOCTD:
DKoJoru4ecKasi MH)KEHEpHs U HOBasi SJHEPTreTUKa)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 8
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 66

@®opMBbI TEKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOJIbHOE MepOIIpusTHE (2)
HtoroBoe koHTposnbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM

Ok3ameH (8 TpumecTp)

aTTeCTAalluH




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Geoinformation technologies in ecological engineering
The discipline is designed for the development of modern technologies for processing, analyzing, storing and
visualizing spatial information about natural, anthropogenic and natural-anthropogenic objects, processes and
phenomena significant in the process of nature management.

GIS: concept, history of development, structure, use for fundamental and practical purposes
The role and place of geoinformation systems and technologies in solving regional problems of nature
management. Approaches to setting and solving environmental problems. The feasibility of developing original
basic GIS tools and technologies. The structure and results of the implementation and use of such tools in
solving specific tasks. The feasibility of using GIS in solving environmental problems. The role and place of
GIS in environmental protection measures

Using GIS in the design of alternative energy facilities
Forest management and GIS technologies. Systems used in forest management production. GIS technologies for
forestry. Systems supplied to forest areas. Strategic management planning. Management planning-logging plots.
Planning of approaches to the forest and roads. Integrated resource management. Prospects for the development
of GIS technologies in the forest industry. A system for monitoring the organization of forest management and
the movement of round timber. Examples of developed GIS projects aimed at solving the problems of rational
use and protection of forest resources.

Using of GIS in environmental engineering
The role and place of GIS in environmental activities: habitat degradation, pollution, land use, protected areas,
habitat restoration, scientific research and technical support, environmental education, ecotourism,
environmental monitoring.

Remote sensing of the earthas as a source of information about the environment
Features of DDZ, methods of obtaining DDZ. Analysis of analog and digital DDZS. Software tools for
processing and analyzing aerospace images-visual decoding. Methods of classification (with or without training)
of natural and anthropogenic objects. Assessment of the state of anthropogenic disturbed lands and their
classification by type, degree and nature of impact.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Stavros Kolios, Andrei V. Vorobev, Gulnara R. Vorobeva, Chrysostomos Stylios. GIS and Environmental
Monitoring. Applications in the Marine, Atmospheric and Geomagnetic Fields. Springer International
Publishing AG 2017. Online ISBN 978-3-319-53086-4. TekcT 351eKTpOHHBIH: //
https://link.springer.com/book/10.1007/978-3-319-53086-4 https://link.springer.com/book/10.1007/978-3-319-
53086-4

2. Lubos Matejicek. Assessment of Energy Sources Using GIS. Springer International Publishing AG 2017.
Online ISBN 978-3-319-52694-2. Tekct anektponnsiit: // https://link.springer.com/book/10.1007/978-3-319-
52694-2 https://link.springer.com/book/10.1007/978-3-319-52694-2

3. Nyussupova, G. N. Free and open source GIS software : educational manual / G. N. Nyussupova, Sh. G.
Kairova, A. M. Kalimurzina. — Anwmarts! : Ka3zaxckuii HalmoHanbHbIM yHUBEpCHTET M. anb-Dapadu, 2014, —
84 c. — ISBN 978-601-04-1034-3. — TeKcT : 351eKTpOHHBIH // DneKTpoHHO-O0nbanoTeunas cucrema [IPR
BOOKS : [caiiT] http://www.iprbookshop.ru/59734

JdomosHuTeIbHAS:

1. Rupesh Jayaram Patil. Spatial Techniques for Soil Erosion Estimation. Remote Sensing and GIS Approach.
The Author(s) 2018. Online ISBN 978-3-319-74286-1. Tekct 3eKTpOHHBIN: //
https://link.springer.com/book/10.1007/978-3-319-74286-1 https://link.springer.com/book/10.1007/978-3-319-
74286-1

2. Alberto Gemelli, Adriano Mancini, Claudia Diamantini, Sauro Longhi. GIS to Support Cost-effective
Decisions on Renewable Sources. Applications for low temperature geothermal energy. Copyright Information.
The Author(s)2013. Online ISBN 978-1-4471-5055-8. TekcT 31eKTpOHHBIN: //
https://link.springer.com/book/10.1007/978-1-4471-5055-8#toc https://link.springer.com/book/10.1007/978-1-
4471-5055-8

3. Hiromitsu Yamagishi, Netra Prakash Bhandary. GIS Landslide. Springer Japan KK 2017. Online ISBN 978-
4-431-54391-6. Texct anextponnsbIit: // https://link.springer.com/book/10.1007/978-4-431-54391-6
https://link.springer.com/book/10.1007/978-4-431-54391-6

4. M. Luc, U. Somorowska, J.B. Szmanda. Landscape Analysis and Planning. Geographical Perspectives.
Springer International Publishing Switzerland 2015. Online ISBN 978-3-319-13527-4. TekcT 37€KTpOHHBIN: //
https://link.springer.com/book/10.1007/978-3-319-13527-4 https://link.springer.com/book/10.1007/978-3-319-
13527-4

5. Shailesh Nayak, Sisi Zlatanova. Remote Sensing and GIS Technologies for Monitoring and Prediction of
Disasters. Springer-Verlag Berlin Heidelberg 2008. Online ISBN 978-3-540-79259-8. TekcT aneKTpoHHBIH: //
https://link.springer.com/book/10.1007/978-3-540-79259-8 https://link.springer.com/book/10.1007/978-3-540-
79259-8

6. Alexander von Lunen, Charles Travis. History and GIS. Epistemologies, Considerations and Reflections.
Springer Science+Business Media Dordrecht 2013. Online ISBN 978-94-007-5009-8. TekcT 31€KTpOHHBIN: //
https://link.springer.com/book/10.1007/978-94-007-5009-8 https://link.springer.com/book/10.1007/978-94-007-
5009-8



7. Markus Neteler, Helena Mitasova. Open Source GIS.A GRASS GIS Approach. Springer Science+Business
Media, LLC 2008. Online ISBN 978-0-387-68574-8. TekcT 3JIeKTpOHHBIN: //
https://link.springer.com/book/10.1007/978-0-387-68574-8 https://link.springer.com/book/10.1007/978-0-387-
68574-8



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

https://www.arcgis.com/apps/webappviewer/ ArcGIS Web Application
https://glovis.usgs.gov/ GLOVIS
https://eos.com/landviewer/ Land Viewer
https://earthexplorer.usgs.gov/ EarthExplorer
http://gis-lab.info/ GIS-Lab
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCHUIINHE

O6pasoBarenbHblii mporece no aucuuiuinHe Geoinformational technologies in ecological engineering
MpeJIoJiaraeT NCMoIb30BaHUE CJIETYIOIIEro MPOrpaMMHOT0 obecrieueHus: 1 HHPOPMAIIMOHHBIX CIPaBOYHBIX
CUCTEM:

Presentation materials (slides on the topics of lectures and practical classes); on-line access to the Electronic
Library System (EBS); access to the electronic information and educational environment of the university.

List of required licensed and / or freely distributed software: Google Earth; SASPlanet; LibreOffice Office Suite
of applications. Programs, demonstrations of video materials (player).
Software for the laptop: OS "Alt Education" (Contract No. DS 003-2020).

IIpu ocBOCHMM MaTepUalla U BBIIOJHEHU 3aaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu QUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHATHI B PEXKMME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucteMa BuIeoOKoH(pepeHIIcBsI3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U Hpe?,eHTaHI/II\/’I, ayJIuoO- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHN,
3aJJaHus JJ1 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMO AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NpoLecca M0 AUCHHUILIHHE

For conducting classes of the lecture type-an audience equipped with presentation equipment (projector, screen,
laptop) with the appropriate software; chalk or marker board.

For laboratory work, for group and individual consultations, routine monitoring and intermediate certification -
a computer class equipped with personal computers and appropriate software. The composition of the
equipment is defined in the Passport of the computer class.

Independent work-Laboratory of "Ecological and Geoinformation Systems" and an audience for independent
work, equipped with computer equipment with the ability to connect to the Internet, provided with access to the
electronic information and educational environment of the university. Premises of the Scientific Library of PSU.

[Tomemenust HayuHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:

1. Hayuyno-Oubnuorpaduueckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIbIOTEpA C
JOCTYTIOM K JIOKaJIbHOM U T7100abHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaIbHBIMH
KOMITBIOTEPaMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbBIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrmpaBouno-nipaBoBas cucrteMa «Koncynsrantlinrocy



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Geoinformational technologies in ecological engineering

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.6

BJIA/1eTh COBPEMEHHBIMH FeONH(OPMANMOHHBIMHU TEXHOJOTHUAMU, YMETh IPUMEHATH UX B
npodeccuonajbHoI chepe

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.6 Know the basic terms and HeynosiierBopuren

BJIa/IETh COBPEMEHHBIMU
reoOMH(pOPMAIIMOHHBIMU
TEXHOJIOTHSIMHU, YMETh
MIPUMEHSThH UX B
npodecCuoHAIbLHON

chepe

conditions necessary for the
formation of competence.
Possess the skills necessary to
work with geographic information
data.

Know the basic principles of
creating maps.

Be able to search for information
necessary to create your own
geoinformation data and build
primary maps.

Possess techniques for searching
and processing remote sensing
data (including multispectral). the
skills of spatial analysis of
environmental phenomena and
processes.

Does not know the basic terms and conditions
necessary for the formation of competence.
Lack of skills required to work with geographic
information data.
Does not know the basic principles of creating
maps.
It is not able to search for information necessary
for creating its own geoinformation data and
building primary maps.
Does not know how to search for and process
remote sensing data (including multispectral
data). Does not have the skills of spatial analysis
of environmental phenomena and processes.

YnoBj1eTBOPUTEIbH
Knows only some basic terms and provisions
necessary for the formation of competence.
Fragmentary knowledge of working with
geoinformation data.
It makes gross mistakes when searching for
information necessary for creating its own
geoinformation data and building primary maps.
It is not able to independently search and
process remote sensing data, as well as spatial
analysis of environmental phenomena and
processes.

Xopouo

Knows the basic basic terms and provisions
necessary for the formation of competence.
Has basic skills in working with geoinformation
data.
It makes non-critical errors when searching for
information necessary for creating its own
geoinformation data and building primary maps.
It is capable of independently searching and
processing remote sensing data, as well as




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
spatial analysis of environmental phenomena
and processes.

Otiamn4Ho
Knows the basic terms and conditions necessary
for the formation of competence.
Has the skills necessary to work with
geoinformation data.
Knows the basic principles of creating maps.
It is able to search for information necessary for
creating its own geoinformation data and
building primary maps.
Knows the techniques of searching and
processing remote sensing data (including
multispectral). Has the skills of spatial analysis
of environmental phenomena and processes.

OIIK .4

CIOCOOHOCTh 0CBAMBATh HOBbIE TEXHOJIOITHUH U NMPUMECHATDH UX /I NPOBCIACHUA
€CTECTBCHHOHAYYHBIX I/ICCJIEJIOBaHHﬁ

Komnerenuus IInanupyemble pe3yJibTaThI Kpurtepuu oueHnBanus pe3yjbTaToB
(MHaUKaTOP) o0y4eHHs o0y4eHus
OIIK.4 Know the basic and additional HeynoBjsierBopures

CIIOCOOHOCTH OCBAMBAThH
HOBEIE TEXHOJIOTUH U
MPUMEHSTh UX JIJIS
MIPOBEICHUS
€CTECTBEHHOHAYYHBIX
HUCCIIEIOBAHUN

theoretical positions of
mathematics, computer science,
biology, ecology and geography.
Be able to make a detailed plan
for applying the acquired
computer skills to solve applied
natural science problems. Master
basic and additional techniques
for working with computer
equipment and software.

Does not know the basic theoretical positions of
mathematics, computer science, biology,
ecology and geography. Does not know how to
make a primary plan for applying the acquired
computer skills to solve applied natural science
problems. Does not know the basic techniques
of working with computer equipment and
software.

YaoBy1eTBOPUTEBH
Does not know the basic theoretical concepts of
mathematics, computer science, biology,
ecology and geography. He is able to make a
primary plan for applying the acquired computer
skills to solve applied natural science problems,
but he makes significant mistakes. He knows
basic techniques of working with computer
equipment and software. In the course of his
work, he regularly faces significant difficulties.

Xopomuo

He/she knows the basic theoretical concepts of
mathematics, computer science, biology,
ecology and geography. He/she is able to make a




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
primary plan for applying the acquired computer
skills to solve applied natural science problems.
He/she knows basic techniques of working with
computer equipment and software.

Otim4yHo
He/she knows the basic and additional
theoretical positions of mathematics, computer
science, biology, ecology and geography. He/she
is able to make a detailed plan for applying the
acquired computer skills to solve applied natural
science problems. There are no problems when
switching from plan to action. He/she has basic
and additional techniques for working with
computer equipment and software.

IIK.5

BJIAJIeTh METOAAMHU IKOJOTHYECKOr0 KapTorpadpupoBaHus 1 MPOeKTHPOBAHHUS

Komnerenuus IInanupyemble pe3yJibTaThI Kpurtepuu oueHnBanus pe3yjbTaToB
(uHaHMKaTOP) o0y4eHus o0y4eHus
IK.5 Master the methods of HeynosiierBopuren
BJIaJIETh METOJAMH environmental mapping and Does not know the methods of environmental
IKOJIOTHYECKOTO design. mapping and design.
kaprorpadupoBanust 1 | Know the basic and specific Does not know the basic and specific concepts
MPOEKTUPOBAHUS concepts of cartography. of cartography.

Be able to describe the main and
particular methods of
environmental mapping, suggest
which methods are more justified
to use in a particular situation.
Be able to suggest an algorithm
for creating a complex map that
reflects several heterogeneous
objects or phenomena at once.

Does not know how to describe the main and
particular methods of environmental mapping,
to suggest which methods are more justified to
use in a particular situation.
Does not know how to offer an algorithm for
creating a complex map that reflects several
heterogeneous objects or phenomena at once.

YoB/1€TBOPUTEIbH
Partially proficient in environmental mapping
and design techniques.
Fragmentary knowledge of the concepts of
cartography, but with noticeable gaps.
Can describe the main methods of
environmental mapping.
Can offer an algorithm for creating a simple
map.

Xopomuo

Knows the methods of environmental mapping
and design with minor errors.
Knows the concepts of cartography, without




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
Xopomuo

serious gaps.
Can describe the main and specific methods of
environmental mapping.
Can offer an algorithm for creating a series of
thematic maps.

OtiamnuyHo
He is proficient in environmental mapping and
design techniques.
Knows the basic and specific concepts of
cartography.
He is able to describe the main and particular
methods of environmental mapping, to suggest
which methods are more justified to use in a
particular situation.
It can offer an algorithm for creating a complex
map that reflects several heterogeneous objects
or phenomena at once.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Bupa MeponpusiTsi NPOMeKYTOYHOM aTTeCTALNH ¢ DK3aMEH

Cnoco0 npoBeieHrsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLiEHKa N0 JUCHUIIIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlH ONPEENIeTCS Ha OCHOBE 06aioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIBHBIX
MEPOMPUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEproa.

MaxkcumMajbHOe KoJIn4uecTBo 0amios : 100

KonBepranusi 60a/uU10B B 0TMETKH

«otTau4Ho» - ot 81 no 100

«xopomo» - ot 61 o 80

«YAOBJIETBOPUTEIBLHO» - OT 43 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 43 Oaia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb GIS: concept, history of Know the basic terms and provisions of

development, structure, use | computer science Know the basic terms
for fundamental and practical| and provisions of cartography

purposes

BxoaHoe TecTupoBaHue
OIIK.6 Using GIS in the design of | Know the interface of professional
BJIaICTh COBPEMEHHBIMU alternative energy facilities | geoinformation software Possess skills of
reoMH(OPMAIHOHHBIMHU 3amumaemoe KOHTPOJILHOE working with spatial and attribute

TCXHOJIOTUAMHA, YMCTb IIPUMCHATH MeponpusaTne

! information of vector data Be able to
uX B IpodeccnoHanibHoi chepe

work (receive, open, edit) with raster data

OIIK.4 Using of GIS in Know the interface of professional
CIIOCOOHOCTBL OCBaNBaTh HOBBIE environmental engineering | geoinformation software Master the

TEXHOJIOTMH 1 IPUMEHATE MX JUIL | 3amuInaeMoe KOHTPOIbHOC tochniques of working with symbolic and
TPOBE/ICHNS CCTECTBEHHOHAYYHBIX | MepOIpHUsITHE

9 text display of geoinformation data Be
UCCIICIOBAaHHI

able to design spatial information in the
form of a geographical map




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IK.5 Remote sensing of the earthas Know the terms used in the discipline and
BJIaJI€Th METOJaMHU as a source of information operate with them. Know the history of
IKOJIOTHHACCKOTO about the environment development and the relationship of
KapTOrpaupOBaHHA K HTorosoe KOHTpPoILHOE geoinformatics with nature management
MIPOCKTHPOBAHUS MepOoIpHsITHE

and other sciences. Know the main forms

and features of the application of
geoinformation technologies in various
areas of nature management (subsurface
use, water use, land use, environmental
protection) Possess the skills of searching

and working with vector and raster
geoinformation data Possess the skills to

search, receive and work with remote
sensing data from space Be able to

develop thematic maps that reflect various
aspects of environmental processes and
phenomena.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

GIS: concept, history of development, structure, use for fundamental and practical purposes

HpOI[OJ'DKI/ITeJ'IBHOCTL IMPOBCACHUA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ arrectanuu: 1 yaca

VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOH padoThI

MakcumanbHbIi 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: ()

[Tpoxoanoii 6amt: 0

Iloka3aTeu oleHUBaHUS Banabl
Know the basic terms and provisions of cartography 5
Know the basic terms and provisions of computer science 5
Using GIS in the design of alternative energy facilities
[Tpo1oKUTETBHOCTD IPOBEICHHS MEPOIIPUATHS IPOMEKYTOUHOU aTTecTanuu: 4 yaca
Y cnoBus MpoBeIeHUS MEPOTIPUSATHS: B YAChl CAMOCTOSITEJILHOM PadoThI
MakcumanbHbIA 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: 30
[Tpoxoxnoii 6amr: 13
Iloka3aTeu oleHUBaAHUS Banabl
Know the interface of professional geoinformation software 10
Be able to work (receive, open, edit) with raster data 10
Possess skills of working with spatial and attribute information of vector data 10

Using of GIS in environmental engineering




ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus mpoBeaeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6amn: 13

IToxa3aTeIu onleHUBAHUS Baaasl
Know the interface of professional geoinformation software 10
Be able to design spatial information in the form of a geographical map 10
Possess the techniques of working with symbolic and text display of geoinformation data 10
Remote sensing of the earthas as a source of information about the environment
[IponoIKUTENBHOCTS TPOBEACHUSI MEPOIIPUATHS MPOMEKYTOUYHOM aTTECTALIMU: 2 Yyaca
YcoBus pOBEICHUS MEPOTIPUSATHS: B YAChI ayIMTOPHOI padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 40
IIpoxoanoii 6amn: 17
IToxa3aTeIu onleHUBAHUS Baaasl
Possess the skills to search, receive and work with remote sensing data from space
Possess the skills of searching and working with vector and raster geoinformation data
Be able to develop thematic maps that reflect various aspects of environmental processes and
phenomena.
Know the main forms and features of the application of geoinformation technologies in various 6

areas of nature management (subsurface use, water use, land use, environmental protection)

Know the terms used in the discipline and operate with them.

Know the history of development and the relationship of geoinformatics with nature management
and other sciences.




