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1. HammeHOBaHMe JUCHUIIINHBI
Water Resources Management

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 nucuminael Water Resources Management y o0y4arommerocst 10JKHBI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

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

IIK.7 CniocoGeH o1eHMBaTh COCTOSTHUE OKPYKAIOMIEH CPEIbl I Pa3IuIHBIX IeIeH (9KOJOTHYECKUMA
MOHHUTOPHHT, OLIEHKA COCTOSIHUS OTAEJIbHBIX KOMIIOHEHTOB MPUPOJHON CpeJibl, IPOBEIECHNE UHKEHEPHO-
skojornyeckux usbickanuii, OBOC) u Ha OCHOBE MOJyYCHHBIX JTAHHBIX pa3padaThIBaTh PEKOMEHAIINH TI0
HCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB, COXPAHEHUIO U BOCCTAHOBJICHHUIO OKPY>KaIOILEeH U PUPOTHON CPEIb

HNuaukaTopsl

ITK.7.3 Pa3pabaTsiBaeT NpakTUUECKUE PEKOMEHAINH 110 UCTIOIb30BAaHUIO IIPUPOIHBIX PECYPCOB,
COXPAHEHUIO U BOCCTAHOBIICHUIO OKPYKAIOLIEH U IPUPOJIHON CPEbI

IIK.10 CnocoOeH pa3zpabaTbIBaTh U BHEAPITh MEPOIPUSATHSI, HAPaBJICHHBIC HA BHINOJIHEHHE TPeOOBaHUIl B
00JIaCTH OXpaHbl OKPYKAIOWIEH cpelibl, BHEIPEHUIO CUCTEMBI HKOJIOTHUYECKOTO MEHEKMEHTA, pa3padoTKe U
(YHKIIMOHMPOBAHUU CUCTEMBI KOJIOTHYECKOI0 MOHUTOPUHTA, IPEAYIPEKIEHUS] BOSHUKHOBEHHUS
Ype3BbIYANHBIX CUTYALIMI NPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa

HNuauxkaropsl

ITK.10.1 Pa3zpabatbiBaeT maaH MEpONPUSATHI 1O YIIPABICHHUIO U YCOBEPIICHCTBOBAHUIO
MIPUPOIONONB30BaHUS, HAPABJICHHBIX Ha BHIMIOJHEHHE TPeOOBAaHUIT HOPMATUBHBIX NIPABOBBIX AKTOB B 00JIACTH
OXpaHbI OKPY>KaIOIIEH Cpe/bl C YYETOM MEPEIOBOTO OMbITA OTEYECTBEHHBIX U 3apyO0EKHBIX KOMITAaHUH 10
MOBBILIEHUIO KOJIOTHYECKON O€30MacHOCTH



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

3amuiiaeMoe KOHTPOJIbHOE MepoIpusiTHe (2)
Htorosoe koHTposbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auet (10 Tpumectp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Water resources management
The discipline examines various aspects of the use of water resources, the main tasks of water management, and
the requirements of various sectors of the economy for water resources. The history of water management, the
integrated use and current state of water resources, as well as their connection with the natural and economic
conditions of the territory are considered. An idea is given of reservoirs, water management complexes and
installations, the choice of their location and the calculation of their parameters. The main provisions of the
theory of runoff regulation are considered, and characteristics of the main types of regulation (daily, weekly,
seasonal, long-term) are given. The course will also focus on performing water management calculations for
various water bodies and assessing the potential hydropower resources of rivers with a view to the possible
construction of various hydraulic structures.

1. Introduction
The structure of the country's water sector in comparison with developed countries in Europe and the world. The
structure of management bodies of the water industry of the Russian Federation, ways of forming a professional
staff. Provisions of the Water Code and other legal and regulatory documentation.

2. Structure and functions and decision-making schemes in the field of water management
Issues of water supply in various regions of the country. Analysis of historical and environmental prerequisites
for water development of the region; analysis of natural and climatic conditions. Assessment of water
availability, environmental hazards and the danger of flooding of territories, problems of quality and quantity of
water resources, ways to save water resources and preserve water bodies. Hydrological and water management
essay in relation to the basin, part of the basin.

3. Distribution of water resources and their problems
The issue of uneven distribution of water resources and their problems.

4. Water installations: purposes and types
Features of the operating modes of water management installations, their efficiency, reliability, compliance with
modern technology. Industrial water management systems and integrated systems. Basic provisions of system
analysis in the design and operation of water management systems.

5. Hydropower resources, their use, schemes, modes and parameters of hydroelectric power plants
The issue of hydropower resources, their use, schemes, modes and parameters of hydroelectric power plants.

6. Regulation of river flow, types, main energy parameters of hydroelectric power stations
Types of reservoirs. Assessment of water losses from reservoirs (for evaporation, filtration, ice formation, etc.).
Evaporation, calculation of evaporation losses. Filtration, accounting of filtration losses. Ice formation losses.
Accounting for losses in water management calculations. Fighting losses. The theory of flow regulation. Types
of flow regulation and their features. General provisions of the theory of runoff regulation. Daily and weekly
regulation. Seasonal and long-term regulation. Non-periodic flow regulation (in timber rafting, water
management, irrigation, etc.)

7. Methodological features of water management calculations for solving basic and local water
management problems
Methodology for developing rules for the use of water resources in reservoirs. Construction of dispatch
schedules in the mode of constant and stepwise water loss. Distribution of water resources between water users.
Ecological and water management assessment of the efficiency of water management systems. Creation of an
effective water use system.

Final test



The final test will include following topics: various aspects of the use of water resources, water management
tasks, requirements of various sectors of the country's economy for water resources (energy, water supply,
irrigation and watering, fisheries, etc.), the concept of the security of water yield, water management
installations and reservoirs, the choice of their location, the calculation of their parameters; water losses from
reservoirs and methods for their calculation; provides an idea of the necessary data for water management
design; the content and features of compiling hydrological notes, the main provisions of the theory of runoff
regulation, characteristics of the main types of regulation (daily, weekly, seasonal, long-term), the idea of using
integral flow curves in water management calculations are considered; the regulation of flow at a constant flow
rate, the specifics of solving various water management problems with seasonal, long-term, annual and
incomplete annual flow regulation, and an idea of the use of statistical methods in solving water management
problems are considered.



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
OcHoBHasi:
1. 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
anekTpoHHbIU. https://link.springer.com/book/10.1007/978-981-15-0706-9

JdomosHuTebHAA:
1. Bell R. <The >Great flood of 1937:rising water - soaring spirits. Louisville, Kentucky/R. Bell.-
Louisville:Butler books,2007, ISBN 1-884532-82-9.-144.

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



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

https://gmvo.skniivh.ru/ Automated information system for state monitoring of water bodies (AIS GMVO)
https://www.minstroyrf.gov.ru/docs/323116/ SP 529.1325800.2023 “Determination of basic design
hydrological characteristics”
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JAMCHUIINHE

Oo6pazoBatenbHbIl nporiece o nuciuiuinae Water Resources Management npe/nonaraet uCIOJIb30BaHUE
CJIEYIOIIETo MPOrPaMMHOTO O0ecTieueHusl 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 for the laptop: OS "Alt Education" (Contract No. DS 003-2020).
The discipline does not provide for the use of special software

IIpu ocBOCHMM MaTepHalla U BIIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax ooyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 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
TEKCTOBBIX MaTepPHAJIOB U MPE3EHTAIINH, ayINO- ¥ BHICOKOHTEHT, a TaK JK€ TECThI, IPOBEPsEMbIE 3a/1aHUs,
3aJJaHus JJ1 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJILHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOM AJIsl OCYLIeCTBJICHUS
00pa30BaTeJBLHOIO NMpoLecca Mo AUCHHUILIMHE

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 6ubnuoreku [II'HUY mist oGecrieueHns: caMOCTOATEIBbHONU PabOThl 00yUYaOIUXCS:

1. Hayuyno-0ubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEpA C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

2. YuTanpHbli 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, ayd. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 mepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAaHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.



5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

6. UnranbHbli 3a reorpadudeckoro dakynaprera, Kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce kommnbroTephl, yCTaHOBJICHHBIE B TOMEIIEHUSX HAYYHOW OMOJIMOTEKH, OCHAIICHBI CIICTYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

Oducnsrii maker Libreoffice.

CnpaBouno-npaBoBast cucrema «Koncynprantlnrocy»



@oH/IbI OLIEHOYHBIX CPEICTB AJIsl ATTECTAMM MO AUCHHUIIIMHE
Water Resources Management

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

IIK.10

Cnoco0eH pa3padaTbiBaTh U BHEAPATH MEPONPUATHS, HANIPABJIEHHbIE HA BHINOJIHEHHE
TpeOOBaHUI1 B 00J1aCTH OXPaHbl OKPYKAKOIIEH CPelbl, BHEAPEHUI) CUCTEMbI IKOJIOTMY€eCKOr0
MEHEeIKMEeHTAa, pa3padoTke U QYHKINOHMPOBAHMHU CHCTEMbI IKOJOTH4€CKOT0 MOHUTOPHUHTI A,
npeaynpe:kIeHnsl BOSHUKHOBEHUS YPe3BbIYAWHBIX CUTYAMii IPUPOTHOT0 M TEXHOT€HHOT' 0

Xapakrepa
Komnerenuus Ilinanupyemsie pe3yabTaThl KpuTtepuu oneHuBaHus pe3yabTaTOB
(MHaUKaATOP) o0y4eHus o0y4eHusn
IIK.10.1 Knows the basic regulatory legal HeynosiierBopuren

PazpaOaTbIBaeT mian
MEPOIPHUATHUH 110
YIPABIEHUIO U
YCOBEPLICHCTBOBAHUIO
IIPUPOIOIOIB30BaHUS,
HaIPAaBJICHHBIX HA
BBITNIOJIHEHHE TpeOOBaHUM
HOPMAaTUBHBIX IIPABOBBIX
aKTOB B 00JIACTU OXPAHbI
OKpY>Karollel CpeJibl C
Y4ETOM NEPEAOBOTO
OIIbITa OTEYECTBEHHBIX U
3apyOeKHbIX KOMIIaHUH
I10 NTOBBIILIEHUIO
JKOJIOTUYECKOU
0e30macHOCTH

acts in the field of environmental
protection and water resources
management. Able to systematize,
summarize and analyze the results
of research in the field of water
resources and environmental
management. Possesses logical
thinking when developing action
plans for managing and improving
water resources.

Does not know the basic regulatory legal acts in
the field of environmental protection and water
resources management. Does not know how to
systematize, generalize and analyze the results
of research in the field of water resources and
environmental management. Does not have
logical thinking when developing an action plan
for managing and improving water resources.
Y10BJ1€TBOPUTEIbH
Does not know well the basic regulatory legal
acts in the field of environmental protection and
water resources management. Poor ability to
systematize, summarize and analyze the results
of research in the field of water resources and
environmental management. Possesses logical
thinking when developing action plans for
managing and improving water resources.
Xopouo
Does not know well the basic regulatory legal
acts in the field of environmental protection and
water resources management. Able to
systematize, summarize and analyze the results
of research in the field of water resources and
environmental management. Possesses logical
thinking when developing action plans for
managing and improving water resources.
Otiamn4Ho
Knows the basic regulatory legal acts in the field
of environmental protection and water resources
management. Able to systematize, summarize
and analyze the results of research in the field of]
water resources and environmental




KoMnerennus

IInanupyemble pe3y/bTaThl

Kpurepun oneHuBanus pe3yibTaToB

(MHAUKATOP) o0y4eHust o0y4eHust
OtiamnuyHo
management. Possesses logical thinking when
developing action plans for managing and
improving water resources.
HK.7

Crnoco0eH OLIeHUBATH COCTOSIHUE OKPY:KAIOIIell cpebl AJIs1 PA3JIMYHbIX 1eJieil (IK0JI0rnYecKuii
MOHHMTOPHUHTI, OIIEHKA COCTOSTHUSA OTAeJbHbIX KOMIIOHEHTOB NIPUPOAHON Cpeabl, IPOBedeHUE
HHKeHePHOo-3KoJorudecknx m3bickannii, OBOC) 1 Ha 0CHOBe MOJTyYeHHBIX TAHHBIX
pa3padaTpiBaTh PEKOMEHAANNM 110 UCIO0JIb30BAHNIO PUPOIHBIX PECYPCOB, COXPAHEHUIO U
BOCCTAHOBJICHHIO OKPY KAIOIIEH U IPUPOJIHOM cpelbl

Komnerenmnus Inanupyembie pe3yJibTaThI Kpurtepuu oneHnBanus pe3yjbTaToB
(MHaUKaTOP) o0y4eHHs o0y4eHus
IIK.7.3 Knows the basics of integrated HeynoiieTBopuren
Pa3pabartsiBaer use of water resources from the | Does not know the basics of integrated use of
NPaKTUYCCKHE standpoint of environmental water resources from the standpoint of
pEKOMEeHIalluH 10 protection. Able to independently | environmental protection. Does not know how
HCII0JIb30BaHUIO perform water management to independently perform water calculations.

IIPUPOJIHBIX PECYPCOB,
COXPAaHEHUIO U
BOCCTAHOBJICHUIO
OKpY>Karoleun u
IIPUPOJHON Cpeibl

calculations. Possesses logical
thinking when formulating
recommendations for the use of
natural resources, conservation
and restoration of the
environment.

Does not have logical thinking when
formulating recommendations on the use of
natural resources, conservation and restoration
of the environment.
YnoBj1eTBOPUTEIbH

Does not know well enough the basics of
integrated use of water resources from the
standpoint of environmental protection. Does
not know how to independently perform water
calculations. Possesses logical thinking when
formulating recommendations for the use of
natural resources, conservation and restoration
of the environment.

Xopouro
Does not know well enough the basics of
integrated use of water resources from the
standpoint of environmental protection. Able to
independently perform water management
calculations. Possesses logical thinking when
formulating recommendations for the use of
natural resources, conservation and restoration
of the environment.

OtanyHo
Knows the basics of integrated use of water
resources from the standpoint of environmental
protection. Able to independently perform water




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1ian4yHo
management calculations. Possesses logical
thinking when formulating recommendations for
the use of natural resources, conservation and
restoration of the environment.




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

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT

Cnoco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUILUIMHE B paMKax
IPOMEKYTOUHON aTTECTAllUU OIPEIENIETCSl Ha OCHOBE 0aJIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEpONPHUATHSAX, IPOBOJIUMBIX B TEUEHUE YUEOHOI O MEPHOAA.

MaxkcumanbHoe Koan4yecTBo 6a/ios : 100

KonBeprauusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 no 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPUTEIBHO» - OT 50 10 60
«HeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

Komnerenuus Meponpusitue KonTpoanpyemble 3j1eMeHTbI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
IIK.7.3 4. Water installations: Main tasks of water resources management.
PaspabaTbiBaeT NpakTHYECKUe purposes and types Skills in collecting reference hydrological
PCKOMCHIALUH TI0 3amumaemoe KOHTpoabHOe information. Analysis of various sectors of
HCIIOJIb30BAHUIO ITIPUPOJAHBIX MeponpusiTue the economy to water resources and theirs.

peCypCoB, COXpAaHEHUIO U
BOCCTaHOBJICHUIO OKPY’KAIOIIECH U
IIPUPOJHON Cpebl

K.10.1

PaspabarbiBaeT mian
MEPOIPUIATHH 110 YIIPABIECHUIO U
YCOBEPILIEHCTBOBAHUIO
MPUPOJONOIB30BaHUS,
HaIIPaBJICHHBIX HA BHIIIOJIHEHHE
TpeOOBaHUI HOPMATUBHBIX
IIPABOBBIX aKTOB B 00JacTH
OXPaHbI OKPYKAIOIIEH CPELBI C
Y4E€TOM II€pEOBOr0 OIbITA
OTEUYECTBEHHBIX U 3apyOekKHBIX
KOMIIAHUM T10 MOBBILICHUIO
HKOJIOTHUECKOM Oe30MacHOCTH




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

I1K.10.1

PazpaOaTbIBaeT mian
MEpPONPUATHIA MO YIIPABIECHUIO U
YCOBEPILICHCTBOBAHMIO
PUPOAONOIB30BAHNS,
HaIpPaBJICHHBIX HA BBITOJHEHHE
TpeOOoBaHUI HOPMATUBHBIX
IIPABOBBIX AKTOB B 00JIACTH
OXpaHbl OKPYKAIOIIEH CPebl ¢
YYETOM TIepE0BOTO OIIbITA
OTEYECTBEHHBIX U 3apyO0eKHbIX
KOMIIAHUM I10 MMOBBILICHUIO
HKOJIOTHUECKOM 6€30MacHOCTH

7. Methodological features of
water management
calculations for solving basic
and local water management
problems

3ammiaemMoe KOHTPOJIbHOE
MeponpusiTue

Current state of water resources. Potential
hydropower resources of the country's
rivers. Integrated use of water resources.

IIK.7.3

Pa3pabartbiBaeT mpakTuyecKkue
PEKOMEHIalluH 0
HCIIOJIb30BAaHUIO PUPOIHBIX
pECYpCOB, COXPAHEHUIO U
BOCCTAHOBJICHUIO OKPY>KalOIEeH 1
IIPUPOJHON Cpebl

I1K.10.1

PaszpabateiBaer mian
MEPOIPUITHH [0 YIPABIECHUIO U
YCOBEPIIEHCTBOBAHUIO
IIPUPOIONIOIb30BaHUS,
HaIlpaBJIECHHBIX HA BHITIOJIHEHHE
TpeOOBaHUIT HOPMATHBHBIX
MPABOBBIX aKTOB B 00JacTH
OXPaHbI OKPY’KaIOLLEH Cpelibl C
Y4ETOM NEPEJOBOro OIbITa
OTEUYECTBEHHBIX U 3apyOemKHBIX
KOMITAHH 110 MOBBIILIEHUIO
HKOJIOTMYECKOM 0€30macHOCTH

Final test
HTorosoe KOHTpPOJIbHOE
MeponpusiTue

Water users and water consumers. River
flow as a basis for water management
calculations. The concept of water
management installations, their purpose.
Types of reservoirs. Basic parameters of
reservoirs. General provisions of the theory
of runoff regulation.

Cneunpukanusa MeponpusTHH TEKylIero KOHTPOJIS

4. Water installations: purposes and types

[IpoomKUTENTEHOCTD IPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca

VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B YaChl AyAUTOPHOMH padoThI

MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHOU aTTectauuu: 30

[Ipoxoanoii 6amn: 15

IToxa3zarTean oneHMBaHUA

Baaasl

Knows main tasks of water resources management. Able to collect reference hydrological
information. Posses analysis of various sectors of the economy to water resources and theirs.

40




Knows main tasks of water resources management. Able to collect reference hydrological
information. Do not posses analysis of various sectors of the economy to water resources and
theirs.

30

Knows main tasks of water resources management. Un able to collect reference hydrological
information. Do not posses analysis of various sectors of the economy to water resources and
theirs.

20

Do not knows main tasks of water resources management. Un able to collect reference
hydrological information. Do not posses analysis of various sectors of the economy to water
resources and theirs.

10

7. Methodological features of water management calculations for solving basic and local water

management problems

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTaluu: 6 yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOM padoThI

MaxkcumanbHbIi 0a, BEICTAaBIsIEMbIi 3a MEPONPUSATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15

IToxa3zaTen oneHUBAHUS

Banabl

Knows current state of water resources. Able to evaluate the potential hydropower resources of
the country's rivers. Posses integrated use of water resources.

30

Knows current state of water resources. Able to evaluate the potential hydropower resources of
the country's rivers. Do not posses integrated use of water resources.

20

Knows current state of water resources. Un able to evaluate the potential hydropower resources of
the country's rivers. Do not posses integrated use of water resources.

10

Do not knows current state of water resources. Un able to evaluate the potential hydropower
resources of the country's rivers. Do not posses integrated use of water resources.

Final test

[TpomomKUTETLHOCTD TPOBEACHUS MEPOTIPHUSTHS IPOMEKYTOUHON aTTecTalluu: 2 yaca
VYcoBust MPOBEACHUS MEPOTIPHUATHS: B Yachl ayANTOPHOI padoThl

MaxkcumanbHbIi 0a, BEICTAaBIsIEMbIi 32 MEPONPUSATHE IPOMEKYTOUHOM aTTectanuu: 40
ITpoxoanoii 6amn: 20

IToxa3zaTen oneHUBAHUS

Banabl

Knows water users and water consumers, river flow as a basis for water management calculations.
Able to evaluate the concept of water management installations, their purpose. Knows the types of
reservoirs and basic parameters of reservoirs. Posses the general provisions of the theory of runoff
regulation.

40

Knows water users and water consumers, river flow as a basis for water management calculations.
Able to evaluate the concept of water management installations, their purpose. Knows the types of
reservoirs and basic parameters of reservoirs. Do not posses the general provisions of the theory of
runoff regulation.

30

Knows water users and water consumers, river flow as a basis for water management calculations.
Able to evaluate the concept of water management installations, their purpose. Do not knows the
types of reservoirs and basic parameters of reservoirs. Do not posses the general provisions of the

20




theory of runoff regulation.

Knows water users and water consumers, river flow as a basis for water management calculations. 10
Un able to evaluate the concept of water management installations, their purpose. Do not knows

the types of reservoirs and basic parameters of reservoirs. Do not posses the general provisions of

the theory of runoff regulation.

Do not knows water users and water consumers, river flow as a basis for water management 1

calculations. Un able to evaluate the concept of water management installations, their purpose. Do
not knows the types of reservoirs and basic parameters of reservoirs. Do not posses the general
provisions of the theory of runoff regulation.




