MHNHOBPHAYKH POCCHUH

denepanabHOe roCyIapCTBEHHOE ABTOHOMHOE 00pa3oBaTeJibHOe
yupeskaeHue Bpicuiero oopazosanus "'Ilepmckni
roCyIapCTBEHHbINH HAIIMOHAJIBHbIN MCCJIE10BATEIbCKHA
yHuBepcurer"

Kadenpa 6moreouneHoiornu v 0XpaHbl NPUPO/bI

ABtopsl-coctaButenu: by3makoB Cepreii AjiekceeBu4
Cannuxkos IlaBea IOpbeBu4

Pabouast mporpamMma AUCIUTIITUHBI
ECOLOGICAL MONITORING
Kox YMK 95069

YTBEepKAECHO
[TpoTokon Ne8
ot «17» mast 2021 r.

ITepmb, 2021



1. HammeHOBaHMe JUCHUIIINHBI
Ecological monitoring

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 nucuumuinael Ecological monitoring y oOyuarorierocst 107KHBI ObITH
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

05.03.06 Dxonorust ¥ MPUPOOINIOIL30BaHKE (HAPABIECHHOCTD | DKOJOTHUECKas MH)KCHEPUS U HOBas
JHEPTeTHKA)
OIIK.4 Criocob6eH npuMeHSITh 0a30BbIE METO/IbI SKOJIOTHUECKUX UCCIEIOBAHUN I PEIICHUS 33124
PO eCCUOHATBHON JeATETLHOCTH
HNuaukaropsl
OIIK.4.1 Ananu3upyeTr u UHTEPIPETUPYET C MPUMEHEHNEM 0a30BbIX METOJIOB JIaHHbIE HATYPHBIX U
J1a00paTOPHBIX HAOIIOICHU, TEOPETUUECKUX PACUETOB U MOJCIIMPOBAHUS
OIIK.4.2 Vcnionb3yeT JaHHbIe SKOJIOTUYECKUX UCCIICAOBAHUH I pelIeHns TpOoQecCHOHAIbHBIX 3a1a4
IIK.7 Crioco0eH olLieHuBaTh COCTOSTHUE OKPY KAIOLIEH cpebl s pa3InYHbIX LeIeH (3KOIOrMuecKuit
MOHMTOPHHT, OLIEHKA COCTOSIHUS OTAEJIbHBIX KOMIIOHEHTOB MPUPOJHON CPeJibl, IPOBEIEHNE NHKEHEPHO-
sronoruueckux usbickanuit, OBOC) 1 Ha OCHOBE MOJTy4YEHHBIX JaHHBIX pa3padaThIBaTh PEKOMEHIALNH 110
HCIIOJIb30BAaHUIO IIPUPOIHBIX PECYPCOB, COXPAHEHUIO U BOCCTAHOBJIECHHUIO OKPY>KaOIEH 1 IPUPOJHON CPEIbI
HNuauxkaropsl
IIK.7.1 [Inanupyert, opranuzyeT U NPOBOJUT PabOTHI [0 SIKOJIOTHYECKOMY MOHUTOPHHTIY, OLIEHKE
COCTOSIHMSI IPUPOJHOMN CPEJIbl, IPOBEAEHUIO MHKEHEPHO-3KOoJI0orndeckux n3bickanuii 1 OBOC
I1K.7.3 Pa3pabaTbiBaeT mpakTHUECKHUE PEKOMEHIAINH 110 UCTIOIb30BaHUIO IPUPOIHBIX PECYPCOB,
COXPaHEHUIO U BOCCTAHOBJICHUIO OKPY>KarOUIeH U NPUPOJIHON Cpeabl
ITK.9 Crioco6eH npoeKTUpoBaTh U cO3/1aBaTh 0CO00 OXpaHseMble IPUPOAHBIE TEPPUTOPHUHU, IKOIOTUYECKOE
00yCTpOMCTBO, 3KOJIOTUUYECKHE TPOIIbI, SKOJIOTHUECKHUE CETH U KapKachl
Nuaukaropsl
ITK.9.1 Pa3pabaTtbeiBaeT mpOEKTHI IO CO3AAHUIO0 0CO00 OXPAHSIEMBIX TPUPOTHBIX TEPPUTOPHI
ITK.9.2 Pa3pabaTbiBaeT NpOEKTHI 10 3KOJIOTHIECKOMY 00YCTPONUCTBY, CO3JaHHIO 3KOJIOTHYECKUX TPOII,
9KOJIOTMYECKUX CETEN U KapKacoB



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, 11
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
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66

@®opMBbI TeKyl1ero KOHTPOJIS

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

DopMbI IPOMEKYTOUHOM

Ok3ameH (11 Tpumectp)

aTrecralnumn




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Ecological monitoring
The problem of preventing the negative consequences of anthropogenic changes in the natural environment, as
well as on humans, is of theoretical and practical importance for nature management. In this regard, students
receiving a natural science education should have knowledge of this problem.
The course actively uses the knowledge gained by students in the course of mastering both environmental and
general geographical disciplines: geography, cartography, geomorphology, hydrology, integrating environmental
and geographical knowledge.
The course in its combination with lectures and practical classes is designed in such a way that all the
conceptual theoretical laws and fundamentals of environmental monitoring are read in the lecture part, and
methods and methods of making environmental observations, assessments, forecasts are considered in practical
classes for the most effective consolidation of knowledge and skills.

Environmental monitoring: concept, purpose, goals, classification.
1. Scientific foundations of environmental monitoring. General characteristics of the state of the natural
environment and ecological systems. Monitoring. The concept of environmental monitoring. Environmental and
geographical monitoring.
2. The purpose and main objectives of environmental monitoring. Structure and functions of monitoring. The
relationship between monitoring and environmental management. The place of monitoring in the system of
environmental regulation.

Environmental observations, environmental assessment, environmental prediction
Environmental observations. A system for observing the state of the natural environment as part of
environmental monitoring. The importance of the system for tracking anthropogenic changes in the human
environment. Background monitoring. Characteristics of anthropogenic factors affecting the state of the natural
environment.
Environmental assessment. Assessment of anthropogenic changes in the environment as a function of
environmental monitoring. Purpose and objectives of the anthropogenic impact assessment. Damage to the
natural environment and its varieties. Criteria for assessing the state of the human environment.
Environmental forecast. The value of the forecast in the monitoring system. Environmental and geographical
forecasts. Forecast of the state of the ecosystem. Ecological models, their classification and characteristics.

Global, regional, and local monitoring
Global monitoring. The scale of anthropogenic impact on the biosphere. The purpose and objectives of the
GSMOS. Characteristics of cross-border transport of pollutants, the importance of GMOS for national
environmental security.
National monitoring. Goal and objectives. Formation of state environmental monitoring. OGSNK. EGSEM.
Federal level. Pool level. USSEM tasks. Thematic subsystems of the EGSEM. Territorial subsystems of the
EGSEM.
Regional monitoring. Goal and objectives. The current level of development of regional monitoring. ETSEM.
Sources of pollutants entering the natural environment. Impact monitoring. Program, tasks, natural and
man-made environments. Requirements for stationary and mobile observation posts. Storage and use of
environmental information.
Ecological and geographical assessment of the natural environment. Assessment of the state of the ecosystem,
components of the natural environment. Ideas about the norm of the state of a natural object. Selection of
variables that characterize the state of the ecosystem.
Local monitoring. Goals and objectives of local monitoring. Structure and organization. Sources of pollution
(departmental monitoring) and zones of influence of anthropogenic sources (impact monitoring). Monitoring
programs for environmental management entities. The structure of the emission inventory. Requirements for



environmental pollution models

Component monitoring
11. Fundamentals of atmospheric monitoring. Goal and objectives. Geophysical and atmo-chemical
observations. Organization of monitoring. National and international rationing systems. Forecasts of changes in
atmospheric parameters.
12. Fundamentals of water monitoring. Goal and objectives. Types of observations in hydrological monitoring.
Water quality regulation.. Forecasts of the spread of pollutants.
13. Soil and land monitoring. Goal and objectives. Priority tasks in the field of soil and land protection.
Identification of degraded and polluted lands with the establishment of the degree of their degradation(
pollution), including eroded, saline, wetlands. Frequency of observations to identify degraded and polluted land.
Complete and incomplete surveys.
14. Biological monitoring. Goal and objectives. Fundamentals of biological monitoring of the human
environment. Anthropogenic impact and its assessment at the molecular-genetic, cellular, ontogenetic,
population-species, and biogeocenotic levels. Scientific basis for assessing the state and dynamics of biological
systems. Bioindicators. Bioassay. Bioaccumulation.
15. Botanical monitoring. Goal and objectives. Anthropogenic impact on vegetation. Forms of human impact on
vegetation. Classification of plant communities according to the degree of anthropogenic impact.
16. Zoological monitoring. Goal and objectives. Features of zoological objects. The use of invertebrates for
observing the amount of anthropogenic load. The use of vertebrates for monitoring the natural environment.
Amphibians, mammals, and other groups of the animal world as a monitoring object. Information support for
monitoring.



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. Subhas C Mukhopadhyay. Smart Sensing Technology for Agriculture and Environmental Monitoring.
Springer Berlin Heidelberg 2012. Online ISBN 978-3-642-27638-5. TekcT 31eKTpOHHBIH: //
https://link.springer.com/book/10.1007/978-3-642-27638-5 https://link.springer.com/book/10.1007/978-3-642-
27638-5

3. John Orcutt. Earth System Monitoring. Selected Entries from the Encyclopedia of Sustainability Science and
Technology. Springer Science+Business Media New York 2013. Online ISBN978-1-4614-5684-1. Tekcr
a51eKTpoHHBIN: // https:/link.springer.com/book/10.1007/978-1-4614-5684-1
https://link.springer.com/book/10.1007/978-1-4614-5684-1

4. Jonathan Li, Xiaojun Yang. Monitoring and Modeling of Global Changes: A Geomatics Perspective. Springer
Science+Business Media Dordrecht 2015. Online ISBN 978-94-017-9813-6. TekcT 31eKTpOHHBIH: //
https://link.springer.com/book/10.1007/978-94-017-9813-6 https://link.springer.com/book/10.1007/978-94-017-
9813-6

JdomosHuTeIbHAS:

1. Lothar Mueller, Askhad K. Sheudshen, Frank Eulenstein. Novel Methods for Monitoring and Managing Land
and Water Resources in Siberia. Springer International Publishing Switzerland 2016. Online ISBN 978-3-319-
24409-9. Tekct snexTpoHHbIN: // https://link.springer.com/book/10.1007/978-3-319-24409-9
https://link.springer.com/book/10.1007/978-3-319-24409-9

2. Young J. KimUlrich Platt, Man Bock Gu, Hitoshi Iwahashi. Atmospheric and Biological Environmental
Monitoring. Springer Netherlands 2009. Online ISBN 978-1-4020-9674-7. TekcT 371€KTpOHHBII: //
https://link.springer.com/book/10.1007/978-1-4020-9674-7 https://link.springer.com/book/10.1007/978-1-4020-
9674-7

3. 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 35eKTpOHHBI: //
https://link.springer.com/book/10.1007/978-3-540-79259-8 https://link.springer.com/book/10.1007/978-3-540-
79259-8

4. Robert A. Meyers. Extreme Environmental Events. Springer Science+Business Media, LLC 2011. Online
ISBN 978-1-4419-7695-6. Tekct snextponHslii: // https://link.springer.com/referencework/10.1007/978-1-
4419-7695-6 https://link.springer.com/referencework/10.1007/978-1-4419-7695-6

5. Irena Twardowska, Herbert E. Allen, Max M. Haggblom, Sebastian Stefaniak. Soil and Water Pollution
Monitoring, Protection and Remediation. Springer 2006. Online ISBN 978-1-4020-4728-2. Tekct
a51eKTpoHHBIN: // https:/link.springer.com/book/10.1007/978-1-4020-4728-2
https://link.springer.com/book/10.1007/978-1-4020-4728-2



6. Young J. KimUlrich Platt. Advanced Environmental Monitoring. Springer Science+Business Media B.V.
2008. Online ISBN 978-1-4020-6364-0. Texct anextponnslid: // https://link.springer.com/book/10.1007/978-1-
4020-6364-0 https://link.springer.com/book/10.1007/978-1-4020-6364-0



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

http://www.unep.org/ UNEP

http://www.unesco.org/new/en/natural-sciences/environment/ecological-sciences/man-and-biosphere-
programme/ United Nations "Human and Biosphere" Programme

http://www.unesco.ru/ru/?module=pages&action=view&id=16 Russian Committee for the UNESCO
program " Man and the Biosphere»

http://www.unesco.org/mabdb/br/brdir/directory/database.asp Search the Biosphere Reserves Directory

10. Ilepeyenb HHPOPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 NMpoUecca Mo AMCHUIINHE

O6pazoBatenbHbIi nporiecc o nuciuiuinae Ecological monitoring rnpeanonaraet ucnoib30Banue
CJIEYIOIIETo MPOrPaMMHOTO o0ecTieueHus: U HHPOPMAIIMOHHBIX CIIPABOYHBIX 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.

Internet services and electronic resources (search engines, e-mail, professional thematic chats and forums, audio
and video conference systems, online encyclopedias, etc. )

Office application package "LibreOffice".

Programs, demonstrations of video materials (player).

SOFTWARE: QGIS (freely available); QuickMap (freely available); SAS Planet (freely available).

Software for the laptop: OS "Alt Education" (Contract No. DS 003-2020).

The discipline does not provide for the use of special software.

[Tpu ocBoeHMM MaTepHalia U BHITOJHEHHS 3aJaHH 10 JUCIUIUINHE PEKOMEHIYETCS HCTIOIh30BaHNE
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTax ooyuatomuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHON paOOThI U MIPOBE/ICHUU 3aHATUI B peXKUME OHJIAH MOTYT
MCTIOJIb30BAThCS:

cuctema BHIcoKoH(epeHIICBsA3H Ha ocHOBE Tuiatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepxuBaeT BO3MOKHOCTb HCIIOJIb30BAHUS
TEKCTOBBIX MaTEPUAIOB U MPE3CHTAIINH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECThI, IPOBEPSCMbIC 3a1aHMUs,
3a7aHus Uil COBMECTHOM palboThI.

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

11. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOI JJIf1 OCYIIEeCTBICHUSA
00pa30BaTeJIbHOIO MPOLECcCa M0 JUCUUILIHHE

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-
an audience equipped with presentation equipment (projector, screen, laptop) with appropriate software; chalk
or marker board.

Independent work-the Laboratory of "Ecology and Nature Protection" (the equipment is registered in the
passport of the laboratory) and the 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.



[Tomemenus Hayanoi 6uomuorexku [ITHUY mist oGecnieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOrPaMMHBIM 0OecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnpii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantllmtocy



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Ecological monitoring

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK 4

Cnoco0eH npuMeHSITH 0a30BbIe METO/IbI IKOJIOTHYEeCKUX MCCIeI0BAHN JJI PelieHus 32124
npo¢ecCHOHAIBHOM 1eTeIbHOCTH

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK 4.1 Know the basic methods for HeynosiierBopuren

AHaIM3UpyeT u
UHTEPIPETUPYET C
MpUMEHEHHEM 0a30BBIX
METO/IOB JIaHHBIE
HATYPHBIX
71a00paTOPHBIX
HaOJIIOICHUM,
TEOPETUUECKUX PACUETOB
U MOJICTTUPOBAHUS

measuring environmental factors.
Have the ability to describe them
in detail, compare their strengths
and weaknesses

Have the skills to process
environmental observation data
To be able to formulate a forecast
for the development of the
ecological situation and offer
recommendations of a managerial
and technological nature. To be
able to describe the methodology
for constructing a forecast and
justify its choice

Does not know the basic methods of measuring
environmental factors. Cannot describe them in
detail, compare their strengths and weaknesses
Does not have the skills to process
environmental observation data

He is unable to formulate a forecast of the
development of the ecological situation and to
offer recommendations of an administrative and
technological nature. Doesn't know how to
describe the forecasting methodology and justify
its choice

YaoBaerBopuTeabH
Knows only some methods of measuring
environmental factors. Can describe them
superficially, cannot compare their strengths and
weaknesses.
He has the skills to process environmental
observation data, but makes gross errors.
He is able to formulate a forecast of the
development of the ecological situation, but he
cannot offer recommendations of an
administrative and technological nature. Doesn't
know how to describe the forecasting
methodology and justify its choice

Xopoio
Knows the basic methods of measuring
environmental factors. Can describe them in
detail, but finds it difficult to compare and select
them.
Possesses the skills of processing environmental
observation data, making minor errors.
Knows how to formulate a forecast of the
development of the ecological situation and




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
offer recommendations of a managerial and
technological nature. Knows how to describe the
methodology for constructing a forecast and
justify its choice

OT1iu4HO
Knows the basic methods of measuring
environmental factors. Can describe them in
detail, compare their strengths and weaknesses
Has the skills to process environmental
observation data
Knows how to formulate a forecast of the
development of the ecological situation and
offer recommendations of a managerial and
technological nature. Knows how to describe the
methodology for constructing a forecast and
justify its choice

OIIK.4.2
Wcnons3yeT nanHbie
DKOJIOTHYECKHUX
HCCIIEN0BaHUN 1A
perieHus

PO eCCHOHATBHBIX
3a7a4

Know the theoretical and
methodological foundations of
natural science observations and
measurements

Be able to use data from
environmental observations,
interpret them to assess the
situation

Possess environmental research
methods

HeynosiaerBopure
Does not know the theoretical and
methodological foundations of natural science
observations and measurements
Doesn't know how to use data from
environmental observations, interpret them to
assess the situation
Does not know the methods of environmental
research

Y10BJ1€TBOPUTEJbH
Knows only a part of the theoretical and
methodological foundations of natural science
observations and measurements
Knows how to use only some data of
environmental observations, but does not know
how to interpret them to assess the situation
Owns single methods of environmental research

Xopouo
Knows most of the theoretical and
methodological foundations of natural science
observations and measurements
Knows how to use most of the environmental
observation data, knows how to interpret them
to assess the situation, making mistakes from




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
time to time
Owns the basic methods of environmental
research

OT1iu4HO
Knows all the theoretical and methodological
foundations of natural science observations and
measurements
Knows how to use any data of environmental
observations, knows how to interpret them to
assess the situation with practically no errors
Owns basic and private methods of
environmental research

IIK.7

Cnoco0eH OleHMBATh COCTOSIHHE OKPYKAIOLIel cpeabl AJIsl PA3JIMYHbIX HeJieil (IK0JI0rnYeCKuil
MOHUTOPHHTI, OLIEHKA COCTOSIHUA OT/IeJIbHBIX KOMIIOHEHTOB MPUPO/IHOI cpeabl, IPOBeeHUE
HHKEHEPHO-3KoJorndecknx m3bickannii, OBOC) 1 Ha 0CHOBE MOJYYEeHHBIX JAHHBIX
pa3padaTbiBaTh PEKOMEHIAIUN M0 UCIIO0Jb30BAHUIO IPUPOIHBIX PECYPCOB, COXPAHEHUIO U
BOCCTAHOBJICHUIO OKPY KaK0Ileld U NPUPOTHON Cpebl

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.7.1 Know the basic and additional HeynosisierBopuren

[Inanupyer, opranusyer
Y TIPOBOJIUT PaOOTHI 1O
AKOJIOTUYECKOMY
MOHUTOPUHTY, OIIEHKE
COCTOSIHMSI IPUPOTHON
Cpelibl, MPOBEICHHUIO
HUHXXEHEPHO-
AKOJIOTUYECKUX
u3bickanuii 1 OBOC

provisions and terms of the
discipline, competently operates
with them.

To be able to search and analyze
environmental information about
the current and retrospective state
of natural components and
complexes, about the level and
nature of the negative impact on
them

Have the skills to develop a
program of environmental
monitoring, environmental
assessment and forecasting,
regulation and reduction of
environmental pollution,
environmental impact assessment.

Does not know the basic and additional
provisions and terms of the discipline,
competently operates with them.

Doesn't know how to search for and analyze
environmental information about the current and
retrospective state of natural components and
complexes, about the level and nature of the
negative impact on them

Does not have the skills to develop an
environmental observation program,
environmental assessment and forecast,
regulation and reduction of environmental
pollution, environmental impact assessment.

YoBj1eTBOPUTEIbH
Knows only some of the basic provisions of the
discipline, is not able to competently operate
with them.
Knows how to search for fragmentary ecological
information about the current state of individual




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH
natural components, about the level and nature
of the negative impact on them by humans
Has the skills to develop a program of
environmental monitoring, environmental
assessment and forecasting, regulation and
reduction of environmental pollution, assessing
the impact on the environment, while making
gross errors.

Xopouo
Knows the main provisions of the discipline,
can competently operate with them.
Knows how to search for environmental
information about the current state of natural
components and complexes, about the level and
nature of the negative impact on them. But he
finds it difficult to analyze such information.
Has the skills to develop a program of
environmental observations, environmental
assessment and forecast, rationing and reduction
of environmental pollution, assessing the impact
on the environment, while making minor
mistakes.

OTtim4yHoO
Knows the basic and additional provisions and
terms of the discipline, competently operates
with them.
Knows how to search and analyze
environmental information about the modern
and retrospective state of natural components
and complexes, about the level and nature of the
negative impact on them
Has the skills to develop a program of
environmental monitoring, environmental
assessment and forecasting, regulation and
reduction of environmental pollution,
environmental impact assessment.

MK.7.3
Pa3zpabarreiBaer
NPaKTUICCKHE
PEKOMEH/IAITUH 110
UCTIOJIb30BaHUIO

Know the essence of the concept
of "natural resource" and the main
classifications of natural
resources.

Be able to develop adequate

HeynosierBopureJ
Does not know the essence of the concept of
"natural resource" and the main classifications
of natural resources.
Doesn't know how to develop measures to




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

IIPUPOJHBIX PECYPCOB,
COXPAaHEHUIO U
BOCCTAHOBJICHUIO
OKpYyXarolien u
IIPUPOJHON Cpebl

territorial, technological,
economic, legal, informational
measures to preserve the natural
environment

Possess the skills of assessing the
measure of resilience, the
resistance of natural components
and complexes, assessing the
resources of ecosystem restoration

HeynosierBopureJ
preserve the natural environment
Does not possess the skills to assess the measure
of sustainability, the resistance of natural
components and complexes, assess the resources
of ecosystem restoration

Y10BJ1€TBOPUTEIbH
Knows the approximate essence of the concept
of "natural resource", but does not know the
basic classifications of natural resources.
Knows how to develop measures to preserve the
natural environment, only at the superficial level
Possesses the skills of assessing the measure of
sustainability, the resistance of natural
components and complexes, assessing the
resources of ecosystem restoration, but makes
many mistakes

Xopoio
Knows the essence of the concept of "natural
resource” and knows the basic classifications of
natural resources.
Knows how to develop adequate measures to
preserve the natural environment, but only with
the help of a teacher
Possesses the skills of assessing the measure of
resistance, resistance of natural components and
complexes, assessing ecosystem restoration
resources, making some mistakes

OT1iu4HO
Knows the essence of the concept of "natural
resource", knows the main and particular
classifications of natural resources.
Knows how to independently develop adequate
measures to preserve the natural environment
Possesses the skills of assessing the measure of
sustainability, resistance of natural components
and complexes, assessing ecosystem restoration
resources without making serious mistakes




ITK.9

Crnoco0eH NpoeKTHPOBATh U €CO31aBATh 0000 OXpaHsieMble IPUPOAHbIE TEPPUTOPHH,
IK0JI0THYecKoe 00yCTPOIiCTBO, IKOJTOTMYECKHE TPOIIbI, IKOJOrHYeCKHe CeTH U KapKachl

Komnerenuus Iiianupyemsie pe3yabTaThl KpuTtepuu oneHuBaHus pe3yabTaTOB
(MHAUKATOP) o0y4eHust o0y4eHust
IMK.9.1 Know the theoretical foundations HeynosiierBopuren

Pa3pabarbiBaeT MpOEKTHI
10 CO3IaHUI0 0C000
OXpaHsEMBIX TIPUPOTHBIX
TEPPUTOPUI

of nature reserve management
Knows how to collect and process
information necessary for the
development of a protected area
project

Possesses the skills of field and
office work with data on the
natural environment and
anthropogenic impact

Doesn't know the theoretical foundations of
nature reserve management

Cannot collect and process information
necessary for the development of a protected
area project

Does not possess the skills of field and office
work with data on the natural environment and
anthropogenic impact

YnoBaerBopuTeabH
Knows only part of the theoretical foundations
of nature reserve management
Knows how to collect, but does not know how
to process the information necessary for the
development of a protected area project
Possesses only some skills of field and office
work with data on the natural environment and
anthropogenic impact

Xopouo
ows most of the theoretical foundations of
nature reserve management
Knows how to collect and process information
necessary for the development of a protected
area project, making some mistakes
Possesses the basic skills of field and office
work with data on the natural environment and
anthropogenic impact

OT1iu4HO
Knows well the theoretical foundations of
nature reserve management
Knows how to collect and process information
necessary for the development of a protected
area project, without making serious mistakes
Has basic and special skills in field and office
work with data on the natural environment and
anthropogenic impact

I1K.9.2
PazpabaTbIBaeT MpOEKTHI

Know the theoretical foundations
of territorial nature conservation

HeynosiaerBopurei
Does not know the theoretical foundations of




KoMnerennus

IInanupyemble pe3y/bTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0y4eHust o0y4eHust
10 DKOJIOTHYECKOMY and recreational geography HeynoBjieTBopures
obycTpoiicTBy, co3nanuo, Knows how to collect and process| territorial nature protection and recreational

AKOJIOTUYECKHUX TPOIL,
SKOJIOTHUECKUX CETEN U
KapKacoB

information necessary for the
development of a project for an
ecological path, ecological
network and frame

Possesses the skills of direct field
research, spatial analysis,
identification of economic, social,
legal aspects

geography

Cannot collect and process information
necessary for the development of a protected
area project

Does not possess the skills of direct field
research, spatial analysis, identification of
economic, social, legal aspects

YnoBaerBopuTebH
s only part of the theoretical foundations of
territorial nature conservation and recreational
geography
Knows how to collect, but does not know how
to process the information necessary for the
development of a project for an ecological path,
ecological network and frame
Possesses only some skills of direct field
research, spatial analysis, identification of
economic, social, legal aspects

Xopomuo
most of the theoretical foundations of territorial
nature conservation and recreational geography
Knows how to collect and process the
information necessary for the development of a
project of an ecological path, ecological network
and frame, making some mistakes
Possesses the basic skills of direct field
research, spatial analysis, identifying economic,
social, legal aspects

OT1iu4HO
Knows well the theoretical foundations of
territorial nature conservation and recreational
geography
Knows how to collect and process information
necessary for the development of a project of an
ecological path, ecological network and frame,
without making serious mistakes
Owns basic and special direct field research,
spatial analysis, identifying economic, social,
legal aspects




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

Bupa MeponpusiTusi NPOMEKYTOYHOM aTTeCTALMH ¢ DK3aMEeH

Cnoco0 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanuu : OLEHKa M0 JUCHUIUIMHE B paMKax
MIPOMEXKYTOYHOM aTTeCTaIlK OMpeIesieTcs Ha OCHOBE 06a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUEOHOTO MEPHOA.

MaxkcuMajibHOe KoJIH4YecTBo 0ayioB : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTau4Ho» - ot 81 no 100

«xopommo» - ot 61 o 80

«YAOBJETBOPHUTEIBHO» - OT 43 10 60
«HEeYIO0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 43 Oaia

KoMmnereHnmus Meponpusitue KoHnTpoaupyembie 3jieMeHTBI
(uHaAMKATOP) TeKYyLIero KOHTPOJIsA pe3yJibTAaTOB 00y4eHHs
BxoaHo#i KOHTPOJIb Environmental monitoring: | Know the basic concepts and notions of
concept, purpose, goals, modern ecology
classification.
BxomHoe TeCTHPOBAHHE
OIIK 4.1 Environmental observations, | Know the list of mandatory reconnaissance

AHanusupyeT u HHTEPIPETUPYET €| environmental assessment, | data about the object of observation Be

MpUMEHEHHEM 6a30BbIX METOZI0B | environmental prediction able to determine the environmental group

AGHHBIC HATYPHBIX 1 . 3amumaemoe KOHTPOJIBHOE and the frequency of observations Be able
1ab0paTOPHBIX HAOIIOIEHUH, MeponpHsiTHe . )

TEOPETHYECKUX PACUETOB H tg determine the required numb.er of test
MOJIETHPOBAHHS sites and routes Possess the skill of
IK.7.1 developing a scheme for the placement of
[Tnanupyer, opranusyer u observation sites and observation routes

IIPOBOAUT PabOTHI IO
9KOJIOTUYECKOMY MOHUTOPHUHTY,
OLICHKE COCTOSIHUS IIPUPOAHOU
Cpelbl, IPOBEICHUIO NMHKEHEPHO-
JKOJIOTUYECKUX U3BICKAHUHN U
OBOC




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.4.2

Hcnonb3yer naHHbIE
HKOJIOTUYECKUX MCCIIEAOBAHUM 115
pereHus: npodeccHoHaTbHBIX
3aj1a4

IIK.7.3

Pa3pabarbiBaeT npakTuyeckue
PEKOMEH Il H 110
MCTIOJIb30BAHUIO TIPUPOTHBIX
pecypcoB, COXpaHEHHIO U
BOCCTAHOBJICHUIO OKpY>KaloLIeH 1
IIPUPOJHON Cpebl

Global, regional, and local
monitoring

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

Be able to determine the degree of
degradation of the soil cover Be able to

determine the degree of Vegetation
degradation Be able to determine the

degree of degradation of the animal Be

able to determine the degree of degradation
of ecosystems Have the ability to calculate

the weighted average assessment of the
degree of degradation of the natural
complex and formulate a conclusion

I1K.9.2

Pa3pabatbiBaeT MpoOEKTHI MO
HKOJIOTHYECKOMY O0YCTpPOICTBY,
CO3/IaHHUIO FKOJOTHUYECKHX TPOTI,
HKOJIOTMYECKUX CEeTel M KapKacoB
IMK.9.1

Pa3pabartbiBaeT mpoOeKTHI 1O
CO3/IaHHI0 0CO00 OXpaHIEMbIX
MPUPOJHBIX TEPPUTOPUI

Component monitoring
HTorosoe KOHTpPOJIbHOE
MeponpusiTue

Control of knowledge formation by
sections: Environmental monitoring:
concept, purpose, objectives, classification.
Organization of the observation system
Organization of assessment of the

environmental situation and forecast of
changes in the natural environment

Features of the organization of
environmental monitoring at the global,
national, regional and local levels Features|

of the organization of environmental
monitoring for various natural components

Cneundukanusa MeponpusTHH TeKylIero KOHTPOJIS

Environmental monitoring: concept, purpose, goals, classification.

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS] MEPOIIPUATHUS: B Yachl ayAUTOPHOH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBbII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0
[IpoxoaHoii 6am: 0

IToxa3aTeiu onleHUBAHUS Baaasl
Know the basic concepts of modern ecology 5
Know the basic notions of modern ecology 5

Environmental observations, environmental assessment, environmental prediction

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 6 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 30
[Ipoxonnoii 6amn: 13




Iloka3aTey OLEHUBAHUSA

Bajaasl

Know the list of mandatory reconnaissance data about the object of observation

10

Be able to determine the required number of test sites and routes

10

Be able to determine the ecological group and the frequency of observations

Have the skill to develop a scheme for the placement of observation sites and observation routes

Global, regional, and local monitoring

[Tpo0IKUTETLHOCTD MTPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTecTaluu: 4 yaca
Y coBUs TPOBEICHUS MEPOTIPUATHS: B YACHI aAYINTOPHOMH padoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoxnoii 6amr: 13

IToxa3zaren oeHUBAHUA

Bajaabl

Have the ability to calculate the weighted average assessment of the degree of degradation of the
natural complex and formulate a conclusion

Be able to determine the degree of Vegetation degradation

Be able to determine the degree of degradation of ecosystems

Be able to determine the degree of degradation of the soil cover

Be able to determine the degree of degradation of the animal

DN | | D

Component monitoring

[TpoaomKUTEN HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTecTanuu: 4 yaca

Y coBUs TPOBEICHUS MEPOTIPUATHSA: B YACHI aAYIMTOPHOMH PadoThI

MaxkcuMaibHBIN 0aJi1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOU aTTecTanuu: 40
[Tpoxoanoii 6amr: 17

IToxa3zarTen oeHUBAHUA

Bajaabl

Organization of assessment of the environmental situation and forecast of changes in the natural
environment

10

Features of the organization of environmental monitoring for various natural components

10

Organization of the observation system

10

Features of the organization of environmental monitoring at the global, national, regional and
local levels

Environmental monitoring: concept, purpose, objectives, classification.




