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1. HammeHOBaHMe JUCHUIIINHBI
Anthropogenic Impact on Water Resources

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapHaTUBHYIO yacTh biioka « b.1 » obpa3oBaTenbHOil mporpaMMbl IO HAITPABIEHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noaroroku: 05.03.06 Dxonorust 1 mpupo10M0Ib30BaHUE

HAIMPAaBIEHHOCTb DKOJIOTHYECKasi HH)KEHEPHsI U HOBasi SHEPreTHKa



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus auciuruinasl Anthropogenic Impact on Water Resources y o0yuarotierocst
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

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

IIK.7 CniocoGeH o1eHMBaTh COCTOSTHUE OKPYKAIOMIEH CPEIbl I Pa3IuIHBIX IeIeH (9KOJOTHYECKUMA
MOHUTOPHHT, OIICHKA COCTOSIHHSI OTJEIHHBIX KOMIIOHEHTOB IPUPOAHON CPEbl, TPOBEICHUE MHKEHEPHO-
skojornyeckux usbickanuii, OBOC) u Ha OCHOBE MOJyYCHHBIX JTAHHBIX pa3padaThIBaTh PEKOMEHAIINH TI0
WCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB, COXPAHEHHUIO M BOCCTAHOBIICHUIO OKPYIKAIOIIECH U TPUPOTHON CPEIbI

HNuaukaTopsl

ITK.7.2 OueHuBaeT COCTOSIHUE OTACTBHBIX KOMIIOHEHTOB MMPUPOIHOMN CpeJIbl: aTMOC(EpPHOTO BO3IYXa,
MOA3EMHBIX U MMOBEPXHOCTHBIX BOJI, TOUB U HEJIP, PACTUTEIHHOTO U )KUBOTHOT'O MHUpa



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasjieHue moaAroroBKu

05.03.06 Dxonorusi U TPUPOIONOIL30BAHKIE (HAPABIEHHOCTD:
DKoJoru4ecKasi MH)KEHEpHs U HOBasi SJHEPTreTUKa)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 10
BbI/ICJICHHBIX 1JIS1 M3Y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBenenne NpakKTHYECKHUX 28
3aHATHI, CEMHMHAPOB
CamocTrosiTesbHast padoTa 66

@®opMbI TeKyl1ero KOHTPOJIS

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

DopMbI IPOMEKYTOUHOM

3auet (10 Tpumectp)

aTreCcralum




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Anthropogenic Impact on Water Resources
The discipline examines various methods for assessing anthropogenic impact and pollution of water resources;
factors and types of anthropogenic impact that influence the elements of the hydrological cycle, reasons for
exacerbating the problem of water resource use. The course will also focus on performing statistical and water
balance calculations to determine anthropogenic loads on water objects.

1. Introduction
The discipline "Anthropogenic impact on water resources" examines the goals and objectives of the course,
basic concepts in hydrology. An idea is given of the most general and important patterns of hydrological
processes occurring in rivers and their basins, including during economic development. The role of rivers in the
general cycle of matter and energy is considered. The connection between hydrological processes in rivers and
the physical and geographical conditions of river basins and the degree of anthropogenic influence is considered.

2. Factors and types of anthropogenic impact on water resources
The main factors and types of anthropogenic impact on water resources are considered.

3. Anthropogenic impacts of reservoirs, ponds and agricultural industry on river flow
The following are considered: 1) the influence of reservoirs and ponds on river flow, the use of water balance
and statistical methods;
2) irrigation and its impact on the flow and water resources of individual regions, dynamics and trends in the
development of irrigation. 3) agroforestry measures and their impact on the elements of the hydrological cycle;
4) the influence of forests and forestry activities on the elements of water balance; 5) the influence of forests on
precipitation and runoff accumulation; 6) evaporation from forests and fields, methods for assessing the impact
of forestry activities on the elements of water balance.

4. Anthropogenic impact of urbanization of the territory and industrial and public water
consumption on river flow
Industrial and communal consumption, its features, dynamics and development trends are considered. The
factors of water consumption that influence the elements of the water balance, and the peculiarities of the
influence of urbanization on various aspects of the hydrological regime will be studied.

5. Methods for assessing the ecological state of water objects using various indicators.
Important indicators of the ecological state of water objects are considered, such as hydrological, organoleptic,
hydrochemical, hydrobiological and microbiological indicators.

6. Prevention of pollution and protection of water objects
The main provisions for the protection of water bodies are considered. Methods for monitoring the condition of
water bodies during water use and a set of measures for the sanitary protection of water bodies are being
studied.

Final test
Final test on all the material covered



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. Westcoat J. L.,White G. F. Gilbert F. Water for Life. Water Management and Environmental Policy/J. L.
Westcoat, Gilbert F. White G. F..-Cambridge:Cambridge University Press,2003, ISBN 0-521-36211-3.-322.

2. Arup K. Sarma, Vijay P. Singh, Rajib K. Bhattacharjya, Suresh A. Kartha. Urban Ecology, Water Quality and
Climate Change. Springer, Cham, 2018. Online ISBN 978-3-319-74494-0. TekcT 31eKTpOHHBIH.
https://link.springer.com/book/10.1007/978-3-319-74494-0

JdomosHuTeIbHAS:

1. Gyula Dura. Management of Intentional and Accidental Water Pollution / Gyula Dura, Veska Kambourova,
Fina Simeonova // Publisher Name: Springer, Dordrecht. -2006. - 355 p. ISBN 978-1-4020-4800-5.
[DnexTponHsIii pecypc]. https://link.springer.com/book/10.1007/1-4020-4800-9

2. Sadhan Kumar Ghosh, Papita Das Saha, Maria Francesco Di. Recent Trends in Waste Water Treatment and
Water Resource Management. Springer, Singapore, 2020. Online ISBN 978-981-15-0706-9. Tekct
anekTpoHHbIA. https://link.springer.com/book/10.1007/978-981-15-0706-9



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

http://www.rivdis.sr.unh.edu/ Database of hydrological characteristics of the world's rivers
https://portal.grdc.bafg.de/ The Global Monthly River Discharge Data Set
http://giovanni.gsfc.nasa.gov/giovanni Data Bank for Research in Geosciences
http://www.ncdc.noaa.gov/cdo-web Climate Database
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca Mo AMCHUIINHE

O6pasoBarenbHblii mporecce no aucuumiuHe Anthropogenic Impact on Water Resources npeanonaraer
UCTIOJIB30BaHUE CIICIYOIIETO MPOrPaMMHOT0 00ecTiedeHrs: M HH()OPMAIIMOHHBIX 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 for the laptop: OS "Alt Education" (Contract No. DS 003-2020).
The discipline does not provide for the use of special software.

[Ipu ocBOeHMM MaTepuana v BHITIOTHEHUS 3aJaHH 110 TUCIUTUIMHE PEKOMEHYETCsl UCTIOIb30BaHUE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax oOyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHNUM 3aHITHI B PEXKMME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJJuoO- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNS,
3aJJaHus JJ1 COBMECTHOM paboThI.

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

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOM 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHHUS
00pa30BaTEJBLHOIO NPoOLECcca 0 AUCHHUILIHMHE

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 conducting seminars (practical) type classes, 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: 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-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIbIOTEpA C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UntanbHbBIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH



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



@oH/IbI OLIEHOYHBIX CPEICTB AJIsl ATTECTAMM MO AUCHHUIIIMHE
Anthropogenic Impact on Water Resources

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

IIK.7

Crnoco0eH OLIeHUBATH COCTOSIHUE OKPY:KAIONIel cpebl AJIsl PA3JIMYHbIX 1eJieil (IK0JI0rnYecKuil
MOHUTOPHHI, OLICHKA COCTOSIHUA OT/AeIbHBIX KOMIIOHCHTOB NPUPOAHOI cpeabl, IPOBeICHUE
HHKeHEePHOo-IKoJIornyeckux udbickanuii, OBOC) u Ha ocHOBe NMOJIy4YeHHBIX JAHHBIX
pa3padaTbIBaTh PEKOMEHAAUH 110 UCII0JIb30BAHHUIO IPUPOJIHBIX PECYPCOB, COXPAHEHHUIO M
BOCCTAHOBJICHUIO OKPY KAIOLIeHd U IPUPOAHOM Cpebl

Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepuu ouneHnBanus pe3yjbTaToB
(MHaUKaATOP) o0y4eHus o0y4eHusn
K.7.2 Knows the fundamental HeynoBierBopureJ

OueHuBaeT cocTosTHUE
OTJI€TIbHBIX KOMIIOHEHTOB
MIPUPOJIHOM Cpebl:
aTMoc(hepHOro BO3ayxa,
MOJI3€MHBIX U
MOBEPXHOCTHBIX BO/JI,
MIOYB W HEJIp,
PacTUTEIHHOTO U
KUBOTHOTO MHUpPA

international legal documents
governing the use and protection
of water resources and
environmental management. Able
to predict the development and
functioning of water resources
taking into account the existing
anthropogenic load. Able to
analyze the risks of environmental
consequences of the impact of
anthropogenic factors on water
resources.

Does not know very well the fundamental
international legal documents regulating the use
and protection of water resources and
environmental management. Unable to predict
the development and functioning of water
resources taking into account the existing
anthropogenic load. Does not know how to
analyze the risks of environmental consequences
of the impact of anthropogenic factors on water
resources.
YnoBaerBopuTebH

Does not know very well the fundamental
international legal documents regulating the use
and protection of water resources and
environmental management. Unable to predict
the development and functioning of water
resources taking into account the existing
anthropogenic load. Able to analyze the risks of
environmental consequences of the impact of
anthropogenic factors on water resources.

Xopoio
Does not know very well the fundamental
international legal documents regulating the use
and protection of water resources and
environmental management. Able to predict the
development and functioning of water resources
taking into account the existing anthropogenic
load. Able to analyze the risks of environmental
consequences of the impact of anthropogenic
factors on water resources.

OTtim4yHoO
Knows the fundamental international legal




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
documents governing the use and protection of
water resources and environmental
management. Able to predict the development
and functioning of water resources taking into
account the existing anthropogenic load. Able to
analyze the risks of environmental consequences
of the impact of anthropogenic factors on water
resources.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. bazoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT
Cnoco0 npoBeeHnsi MepONIPUATHS POMEKYTOYHOM aTTecTanuy : OIeHKA M0 AUCLUIIIIMHE B paMKax
IPOMEKYTOUHON aTTECTAlluU OIPEIENIIETCsl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEPONPUATHSX, IPOBOJUMBIX B TE€UEHUE YUeOHOT 0 epro/a.
MaxkcumanbHoe Koan4decTBo 6a/uios : 100

KonBepranusi 6a/U10B B 0TMETKHU

«oTian4Ho» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«yJ0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

1. Introduction
BxoaHoe TectupoBanue

Knows basic concepts in hydrology,
hydrological processes occurring in rivers
and their basins.

IIK.7.2

OueHnBaeT COCTOSTHUE OTIEIbHBIX
KOMITOHEHTOB MPUPOTHON CpeJIbl:
aTMoc(hepHOro BO3ayxa,
MOJI3€MHBIX U TOBEPXHOCTHBIX
BOJI, [TIOYB U HEJP, PACTUTEILHOTO
1 KUBOTHOTO MHUpPa

3. Anthropogenic impacts of
reservoirs, ponds and
agricultural industry on river
flow

3amumaeMoe KOHTPOJIbHOE
MeponpusiTHe

Knows the basic concepts in hydrology,
hydrological processes occurring in rivers
and their basins, including during economic
development, the role of rivers in the
general cycle of matter and energy is
considered, the connection between
hydrological processes in rivers and the
physical and geographical conditions of
river basins and the degree of
anthropogenic influence is considered, the
main factors and types of anthropogenic
impact on water resources are considered,
methods for assessing anthropogenic
impact and pollution of water resources,
factors and types of anthropogenic impact
that influence the elements of the
hydrological cycle, reasons for exacerbating
the problem of water resource use,
statistical and water balance calculations to
determine anthropogenic loads on water
objects.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MK.7.2

OI1ICHUBAET COCTOSTHHE OTICITBHBIX
KOMITOHEHTOB MIPUPOTHOM CPEIbI:
aTMocepHOTro BO3ayXa,
MOJI3EMHBIX U TIOBEPXHOCTHBIX
BOJ, IIOYB U HEAP, pACTUTCIIBHOI'O
H )KUBOTHOI'O MHpa

5. Methods for assessing the
ecological state of water
objects using various
indicators.

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

Knows the influence of reservoirs and
ponds on river flow, the use of water
balance and statistical methods,; irrigation
and its impact on the flow and water
resources of individual regions, dynamics
and trends in the development of irrigation;
agroforestry measures and their impact on
the elements of the hydrological cycle; the
influence of forests and forestry activities
on the elements of water balance; the
influence of forests on precipitation and
runoff accumulation; evaporation from
forests and fields, methods for assessing the
impact of forestry activities on the elements
of water balance.

I1K.7.2

OneHuBaeT COCTOSIHUE OTIENIBHBIX
KOMIIOHEHTOB IIPUPOJHOU CpEIbL:
aTMOC(epHOro BO3/1yXa,
IIOJI36MHBIX U TOBEPXHOCTHBIX
BO/JI, I0YB U HEJP, PACTUTEIBHOTO
Y )KUBOTHOT'O MUpa

Final test
HTorosoe KOHTpPOJIbHOE
MeponpusiTue

Knows the methods for assessing
anthropogenic impact and pollution of
water resources; factors and types of
anthropogenic impact that influence the
elements of the hydrological cycle, reasons
for exacerbating the problem of water
resource use.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

1. Introduction

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca

VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MaxkcruManbHbIi 0aJu1, BHICTABIIIEMBbII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0

[IpoxonHoii 6am: 0

IToxa3aTeu oneHUBaAHUS Baaasl
Knows well basic concepts in hydrology, hydrological processes occurring in rivers and their 10
basins.
Do not know well basic concepts in hydrology, hydrological processes occurring in rivers and 5
their basins.
Has poor knowledge about the asic concepts in hydrology, hydrological processes occurring in 1
rivers and their basins.

3. Anthropogenic impacts of reservoirs, ponds and agricultural industry on river flow

[IponoKUTENHbHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOYHOM aTTecTalvu: 3 yaca

VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 30

[Ipoxoanoii 6amn: 15




Iloka3aTey OLEHUBAHUSA

Bajaasl

Has good knowledge about the basic concepts in hydrology, hydrological processes occurring in
rivers and their basins, including during economic development, the role of rivers in the general
cycle of matter and energy is considered, the connection between hydrological processes in rivers
and the physical and geographical conditions of river basins and the degree of anthropogenic
influence is considered, the main factors and types of anthropogenic impact on water resources are
considered, methods for assessing anthropogenic impact and pollution of water resources, factors
and types of anthropogenic impact that influence the elements of the hydrological cycle, reasons
for exacerbating the problem of water resource use, statistical and water balance calculations to
determine anthropogenic loads on water objects.

30

Has moderate knowledge about the basic concepts in hydrology, hydrological processes occurring
in rivers and their basins, including during economic development, the role of rivers in the general
cycle of matter and energy is considered, the connection between hydrological processes in rivers
and the physical and geographical conditions of river basins and the degree of anthropogenic
influence is considered, the main factors and types of anthropogenic impact on water resources are
considered, methods for assessing anthropogenic impact and pollution of water resources, factors
and types of anthropogenic impact that influence the elements of the hydrological cycle, reasons
for exacerbating the problem of water resource use, statistical and water balance calculations to
determine anthropogenic loads on water objects.

15

Has poor knowledge about the basic concepts in hydrology, hydrological processes occurring in
rivers and their basins, including during economic development, the role of rivers in the general
cycle of matter and energy is considered, the connection between hydrological processes in rivers
and the physical and geographical conditions of river basins and the degree of anthropogenic
influence is considered, the main factors and types of anthropogenic impact on water resources are
considered, methods for assessing anthropogenic impact and pollution of water resources, factors
and types of anthropogenic impact that influence the elements of the hydrological cycle, reasons
for exacerbating the problem of water resource use, statistical and water balance calculations to
determine anthropogenic loads on water objects.

5. Methods for assessing the ecological state of water objects using various indicators.

[TpoaomKUTensHOCTD TPOBEICHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTecTanuu: 3 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChI ayIMTOPHOI padoThI

MaxkcuManbHbI{ 0all, BEICTABIISIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTectauuu: 30
[Tpoxoanoii 6amt: 15

IToxa3zaTem oneHUBAHUS

Banabl

Has good knowledge about the influence of reservoirs and ponds on river flow, the use of water
balance and statistical methods,; irrigation and its impact on the flow and water resources of
individual regions, dynamics and trends in the development of irrigation; agroforestry measures
and their impact on the elements of the hydrological cycle; the influence of forests and forestry
activities on the elements of water balance; the influence of forests on precipitation and runoff
accumulation; evaporation from forests and fields, methods for assessing the impact of forestry
activities on the elements of water balance.

30

Has moderate knowledge about the influence of reservoirs and ponds on river flow, the use of
water balance and statistical methods,; irrigation and its impact on the flow and water resources of

15




individual regions, dynamics and trends in the development of irrigation; agroforestry measures
and their impact on the elements of the hydrological cycle; the influence of forests and forestry
activities on the elements of water balance; the influence of forests on precipitation and runoff

accumulation; evaporation from forests and fields, methods for assessing the impact of forestry
activities on the elements of water balance.

Has poor knowledge about the influence of reservoirs and ponds on river flow, the use of water
balance and statistical methods,; irrigation and its impact on the flow and water resources of
individual regions, dynamics and trends in the development of irrigation; agroforestry measures
and their impact on the elements of the hydrological cycle; the influence of forests and forestry
activities on the elements of water balance; the influence of forests on precipitation and runoff
accumulation; evaporation from forests and fields, methods for assessing the impact of forestry
activities on the elements of water balance.

Final test

[TpoaomKUTETFHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHBIA 0ajll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoxnoii 6amt: 20

Iloka3aTey OLlEeHUBAHUA

Bajaasl

Has good knowledge about the industrial and communal consumption, its features, dynamics and
development trends, the factors of water consumption that influence the elements of the water
balance, and the peculiarities of the influence of urbanization on various aspects of the
hydrological regime, indicators of the ecological state of water objects, such as hydrological,
organoleptic, hydrochemical, hydrobiological and microbiological indicators, the main provisions
for the protection of water bodies, methods for monitoring the condition of water bodies during
water use and a set of measures for the sanitary protection of water bodies.

40

Has moderate knowledge about the industrial and communal consumption, its features, dynamics
and development trends, the factors of water consumption that influence the elements of the water
balance, and the peculiarities of the influence of urbanization on various aspects of the
hydrological regime, indicators of the ecological state of water objects, such as hydrological,
organoleptic, hydrochemical, hydrobiological and microbiological indicators, the main provisions
for the protection of water bodies, methods for monitoring the condition of water bodies during
water use and a set of measures for the sanitary protection of water bodies.

20

Has poor knowledge about the industrial and communal consumption, its features, dynamics and
development trends, the factors of water consumption that influence the elements of the water
balance, and the peculiarities of the influence of urbanization on various aspects of the
hydrological regime, indicators of the ecological state of water objects, such as hydrological,
organoleptic, hydrochemical, hydrobiological and microbiological indicators, the main provisions
for the protection of water bodies, methods for monitoring the condition of water bodies during
water use and a set of measures for the sanitary protection of water bodies.




