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MOIEJIMPOBAHUE I'MIPOJIOI'MYECKUX IMTPOLHECCOB / MODELING OF HYDROLOGICAL PROCESSES

Kparkoe collepKaHue
y4eOHOM  JAUCIHUILIUHBI,
monyJst / Brief summary

MogenupoBaHue THIPOJOrHYECKUX MPOLIECCOB -
4acTb  TUAPOJOTHM, OJHOM W3  OTpacieu
oOmmpHoii Hayku «leopusuka». VYcBoeHue
HEKOTOPBIX Pa3/eNOB 3TON JUCHUIUIMHBI TPeOyeT
3HAHMUSI OCHOB (PU3UKH, THJIPOJOTHUU, PYCIIOBBIX
MPOLIECCOB, BBICUIEH MaTeMaTUKH, TeOJe3UH,
MaTeMaTH4ecKoil craTUCTUKH. ['mapomornyeckoe
MOJICIIMPOBAHUE OCHOBBIBAETCSI HA MHOTOJIETHUX
THJIPOMETEOPOTIOTUYECKUX CBE/ICHUSX,
NOJIy4YEHHBIX ~ HAa  CETM  T'MAPOJIOTMYECKUX
HAOJIOEHUH, C TMOMOIIBI0 PA3IUYHBIX METO/I0B
ONpEACIICHUS]T W HW3YYEHHUS] TUAPOIOTHYECKHUX
AJIEMEHTOB, C UCIIOJIb30BAHUEM
THJIPOMETPUUYECKUX TpubopoB. MonenupoBaHue
THJIPOJIOTMYECKOT0 PEXHUMa PEK MOAPA3yMEBAET
UCIIOJIb30BAHME CTaTUCTHYECKUX u
IUHAMUYECKUX MOJENEH, KOTOPbIE HCIOJIb3YIOT
HAa0Op THUAPOIOTHYECKUX, THApOTrpadUIecKux
XapaKTePUCTUK PEYHBIX 0ACCEHHOB M BOJOTOKOB.
Mopenu 1NO3BOJSAIOT YUYUTHIBaTh COBPEMEHHBIE
TEHACHLIIUA W3MEHEHMsI KIUMara ¥ MEXaHWU3Mbl
BIMSIHUSL ~ KJIMMaTH4ecKuX  (UIyKTyauuid  Ha
(GbopMUpOBaHUE MHOTOJIETHETO pEXUMa pEK.
Taxke 9 MOHUMAaHHUS — CTOKOOOPa3yrOIIUX
IPOLECCOB M  MPOTHO3UPOBaHUS  OymyIIHUx
U3MEHEHU B TUAPOJIOTMYECKOM  LIHKIIE

INPUHUMAIOTCAd BO BHHMAHHNC PCTHOHAJILBHEIC

Modeling of hydrological processes is part of
hydrology, one of the branches of the broad
science of Geophysics. Mastering some sections
of this discipline requires knowledge of the
fundamentals of physics, hydrology, channel
processes, higher mathematics, geodesy, and
mathematical statistics. Hydrological modeling is
based on long-term  hydrometeorological
information obtained from a network of
hydrological observations, using various methods
for determining and studying hydrological
elements, using hydrometric  instruments.
Modeling the hydrological regime of rivers
involves the use of statistical and dynamic
models that use a set of hydrological,
hydrographic characteristics of river basins and
watercourses. The models make it possible to
take into account current trends in climate change
and the mechanisms of the influence of climate
fluctuations on the formation of long-term river
regimes. Also, to understand runoff-forming
processes and predict future changes in the
hydrological cycle, the regional characteristics of
river regimes in adjacent territories in the context
of transboundary river basins are taken into
account, since the flow of a river cannot be
limited by national borders, and the formation of




OCOOCHHOCTH pEXHMMa pPEK Ha COIpEeIbHbBIX
TEPPUTOPHUSIX B  pa3pe3e  TPaHCIPAHMYHBIX
peuHBIX OaccelHOB, MOCKOJIbKY TEYEHHE PEKHU
HEBO3MO)XHO  OrPAHMYUTH  HALMOHAIBHBIMU
I'pPaHULIAMH, U dbopmupoBaHue CTOKa
B3aUMOCBS3aHO 10 BCEH JJIMHE BOAHOIO IOTOKA.
MozenupoBaHue rupoIOrH4ecKoro pexkuma pex
MO3BOJISIET  OCYIIECTBIISITH KPATKOCPOUYHBIA U
JOJITOCPOYHBIM THIPOJIOTMYECKUM IPOTHO3 PEK, B
paspe3e peuHblX 0OacceiiHOB, KpOME 3TOro,
BBINIOJIHATD MPUOIMKEHHBIE OLUEHKH WN3MEHEHUS
PEUHOI0 CTOKAa MpPHU MOATOTOBKE HAIMOHAIBHBIX
COOOIIEHUH 10 peanuzanuu paMOYHOM
xoHBeHIMn OOH 06 u3Menenun knumara. Llens
y4eOHOW TUCIUIUIMHBI 3aKI0YAETCs B U3yUEHUH
METOJIOB pacyeTa PeYyHOro CTOKa, X peaau3alnuu
B UHCJICHHOM MOJEJIHPOBAaHUM, IOJyYECHHH
IIPOTHO3HBIX XapaKTEPUCTUK " ux
UHTEPOpPETAlMA ISl PELICHHs HAaydHbIX U
NPUKIAAHBIX 337ad B OOJACTH  yHPABIICHUSA
BOJIHBIMHU PECYPCAMHU.

runoff is interconnected along the entire length of
the water flow. Modeling the hydrological regime
of rivers allows for short- and long-term
hydrological forecasts of rivers, in the context of
river basins, in addition, to carry out approximate
estimates of changes in river flow when preparing
national communications on the implementation
of the UN Framework Convention on Climate
Change. The purpose of the academic discipline
i1s to study methods for calculating river flow,
their implementation in numerical modeling,
obtaining predictive characteristics and their
interpretation for solving scientific and applied
problems in the field of water resources
management.

dopmupyemsble
KOMIIETEHLIUH
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formed competences

The

bazosvie HPOd)GCCMOHaﬂbele Komnenernyuu,
Cneyuailus3upoOBarHHble KOMNEMeEHYUuU.

YMeTh INPUMCHATH METOJAbI HAYYHOI'O IIO3HAHUS B
HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH,
ICHCPUPOBATH U PCAIIM30BBIBATH HHHOBAITUOHHBIC

UJICH.
ObecneunBarh KOMMYHUKAIIHIO,
JEMOHCTPUPOBATh JIUACPCKUE KadyecTBa, YMETh
dbopMupoBaTh KOMaHAy H  pa3padarbiBaTh

CTPAaTCrun4CcCKuC 1CJIN 1 3aJa49H.

basic professional competencies, specialized
competencies:

To be able to apply scientific cognition methods
in research activity, to generate and implement
innovative ideas.

To provide communication, demonstrate
leadership skills, be capable of team building and
development of strategic goals and objectives.

To develop innovative receptivity and ability to

innovate.




Pa3BuBaTh HHHOBAIIMOHHYIO BOCIIPUMMYHUBOCTD U
CIIOCOOHOCTh K MHHOBAITHSIM.

YMeTh TPOrHO3UPOBATH YCIOBUS PEATU3ALNN
poeCCHOHABPHON JEATEILHOCTH W PEIlaTh

npodeccuoHaNbHBIE ~ 3a7a4d B yCJIOBHUSX
HEOIPEICIICHHOCTH.

YMETh  aHAIM3UPOBATH  COCTOSIHUE  BOJHBIX
pECYpCOB B 3aBUCHUMOCTH OT HW3MEHCHMS
KJINMATA.

To be able to predict the conditions of
professional activities' implementation and solve
professional problems in uncertainty.

To be able to analyze the water resources state
according to climate change.

Pesynbrarsl oOyueHus
(3HaTh, yMeTb, BIANETh) /
Learning outcomes (know,
can, be able)

B pesynaprare ocBoeHuUsI y4eOHOW AMCITUTIIUHBI
MAarucTPaHT JIOJKEH:

3HaAMb:

OCHOBHBIE METOAMYECKHE MOAXOAbl B 00JacTH

MOHUTOPHHTA W H3Y4YEHHUS BOJHBIX PECYPCOB,
METOI0JIOTHIO pacuera TUPOJIOTUYECKUX
XapaKTePUCTHK, cO3/IaHue 0a3 JTAHHBIX

THAPOJIOTHYECKON WH(popManuu ©u  (QailioB ¢
WUCXOHBIMU  JTAHHBIMH, CO37aHUS IU(POBBIX

MojeNnel  BOIOCOOpPOB, ONpENENeHUs IMyTei
HarpaBlieHUsT  TeueHus  (IIOTOKa),  METOJbI
00pabOTKM  MOJAENBHBIX  THUAPOJIOTHYECKUX
XapaKTEPUCTUK, TOCTPOCHHUS KapT.

ymemn:

co3maBaTh 0aszbl THIPOJIOTHYECKUX JIaHHBIX,

NPUTOAHBIX IS HWCIIOJNIb30BaHUS B MOJEISIX,
MIPOBOJIUTH KOMITJICKC pacueToB,
BU3YUIM3WPOBATh  JaHHBIE C  TIOMOIIBIO
MH()OPMAIIMOHHO-TIOUCKOBOM CHCTEMBI, TIOJTy4aTh
uHOPMAIINIO O TUAPOJIOTHYECKUX YCIOBHSIX /
XapaKTepUCTUKAX BBIOPAHHOTO CTBODA,
aHAIM3UPOBATh TUAPOKIMMATHYCCKUE JIaHHBIEC,
cO3/1aBaTh MOJIETTH BOAOCOOPOB, CTPOUTH MIPOTHO3

As a result of mastering the academic discipline,
the master’s student must:

know:

basic methodological approaches in the field of
monitoring and studying water resources,
methodology  for calculating  hydrological
characteristics, creating databases of hydrological
information and files with initial data, creating
digital models of watersheds, determining the
direction of flow (flow), methods for processing
model hydrological characteristics, constructing
maps.

be able to:

create hydrological data bases suitable for use in
models, carry out a set of calculations, visualize
data using an information retrieval system, obtain
information about the hydrological conditions /
characteristics of the selected site, analyze
hydroclimatic data, create watershed models,
build a forecast for the development of the
hydrological situation on the ground, formulate
decisions based on the results of hydrological
modeling.




pa3BUTHS  TUAPOJOTMYECKONW  CHUTyalluM  Ha
MECTHOCTH, (OPMHUPOBATh PEIICHHS HA OCHOBE
PE3YJILTaTOB I'MIPOTIOTMYCCKOTO MOICITUPOBAHHUSL.
61a0emn.

CTaTUCTUYCCKUMU ¥ YHCICHHBIMH METOJIaMHU
00paboTKH IPOCTPAHCTBEHHBIX
THJIPOMETPHUYECKHX M THIPOKIUMATHYCCKHUX
JAHHBIX C TTIOMOIIIBIO KOMITBIOTEPHBIX CUCTEM

pOSSess:
statistical and numerical methods for processing
spatial hydrometric and hydroclimatic data using
computer systems.

Cemectp u3yueHus | 1 1

y4eOHOM JIUCIUILIMHEI,

monmyist /  Semester of

study

[IpepekBU3HUTHI / | «I'mobanbHble W peruoHanbHble u3MeHeHus | «Global and Regional Water Resources

Prerequisites BOJIHBIX peECypcoBy, «Knmumaruueckue | Changes»,  «Climate  Projections»,  «GIS
npoekiuny, «['eonndopmarmonnoe oodecneuenue | Technologies in Hydrometeorological

IruapoMETCOPOIOTHICCKUX HCCHGﬂOB&HHﬁ)),

Researches», «Hydrological Forecasts and Alarm

«CuctemMbl  THAPOJIOTMYECKUX MPOTHO30B U | Systemsy
ONOBEIICHUI»
TpynoeMKOCTh B 3a4ETHBIX | 3 3

enuHMIax (kpeautax) /
Credit units

KonmdecTBo  ayauTOpHBIX
4acoB U JacoB
CaMOCTOATEILHON pabOoThI

Bcero 90 yacoB, B ToM uucie 42 ayauTOPHBIX
yaca, u3 HuX: jJexkuuu — 22 gaca (10 gacos JIOT),
naboparopusie 3anHatus — 20 dacoB (10 gacos

A total of 90 hours, including 42 classroom
hours, of which: lectures — 22 hours (10 hours
with the use of distance education technologies),

/ Academic hour of | JOT). laboratory classes — 20 hours (10 hours with the
students' class work, CamocrosTenbHas pabora — 48 4acos. use of distance education technologies).

hours of self-directed Independent study — 48 hours.

learning

TpeboBanuss u  dopmsl | DopMupoBaHue oTMeTkM  3a  Tekyuyro | Generating a mark for the current certification:
TeKyIlen U | aTTeCTalHuIo:; written reports on laboratory work (arithmetic
IPOMEKYTOUHOU MMCbMEHHBIE OTYETHI 10 JaboparopHbiM padboTtam | average of marks for written reports on all
aTTeCTaIluH /| (cpenHeapudmeTndeckas BeaudnHa OTMETOK 3a | laboratory work) — 100%




Requirements and forms
of current and interim
certification

MUCbMEHHbIE OTYEThl MO BCEM JIAOOpPATOPHBIM
paboram) —100 %

OTmeTka TeKyllel arrecTaluyd MpeCTaBIseT
co0oil cpenHio apu(METUYECKYI0 BEIUYUHY
OTMETOK 10 TMHCHbMEHHBIE OTYETHl IO BCEM
nabopaTtopHbIM paboTam.

dopma MPOMEKYTOUHOM aTTECTAUN — SK3AMEH.

Urorosas OTMETKA o JTUCLUTUINHE
pPacCUMTHIBAETCS HAa OCHOBE OTMETKH TEKyIIeH
aTTecTalliM M HSK3aMEHAIMOHHOM OTMETKU C
y4eToM HX BecOBbIX ko3 duimeHtoB Bec
OTMETKH MO TEKyLIEH arrecTauuu coctasisieT 40
%, DK3aMeHAIIMOHHOM OTMETKH — 60 %.

The current assessment mark is the arithmetic
mean of the marks on written reports for all
laboratory work.

The form of interim assessment is an exam.

The final grade for a discipline is calculated on
the basis of the current assessment grade and the
examination grade, taking into account their
weighting factors. The weight of the current

assessment grade is 40%, and the examination
grade is 60%.




