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1. HammeHOBaHMe JUCHUIIINHBI
Extreme Hydrological Events

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 aucuuiuinasl Extreme Hydrological Events y oOyuatomierocst J071KHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

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

ITK.10 Crioco6eH pa3pabaThiBaTh U BHEIPATH MEPOIIPUATHS, HAIIPABJICHHBIC HAa BHIMIOJIHEHUE TPeOOBaHUI B
o0acTu OXpaHbl OKPYKAIOIIEH CpeJibl, BHEPEHUIO CUCTEMBI HKOJIOTHYECKOTO MEHEKMEHTA, pa3paboTKe U
(YHKIIMOHUPOBAHUHU CUCTEMBI KOJIOTHUYECKOTO MOHUTOPHUHTA, TIPEAYTPEKACHUS BOZHUKHOBEHUS
YPE3BBIYANHBIX CUTYAIMI MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa

HNuaukaTopsl

ITK.10.2 BHeapser cucteMy 3K0JOTHYeCKOr0 MEHEPKMEHTA, 3KOJIOTHYECKOT0 MOHUTOPHHTA,
pa3pabarbIBacT IJIaH MEPOTIPUSTHH 110 TIPETYTPEKICHUI0 BOSHUKHOBEHUS YPE3BBIYANHBIX CUTYAIIHIA
MPUPOTHOTO ¥ TEXHOTCHHOTO XapakTepa



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, 5
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

3auer (5 TpumecTp)

aTreCcralum




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

EXTREME HYDROLOGICAL EVENTS

Introduction
Basic terms and definitions. Classification of natural disasters. Consequences and damage.

1. Floods: types, formation factors, risk assessment
Definitions of dangerous and emergency situations. Natural disasters in the world at the turn of the 21st century.
The most common types of natural disasters in Russia (1990-1999). Dependence of social risk on the level of
development of countries. Reasons for the increase in the scale of natural disasters. World Conference on
Natural Disaster Reduction. Hyogo Declaration. Hazard classes of natural phenomena. Types of hazardous
hydrological phenomena. Basic terms and definitions: river, catchment, river basin, river bed, river floodplain,
river flow, low water, high water, high water, flood, post zero, ordinary, footstock, flood area, rate of water level
rise, flooding, flooding, river overflow. Origin and causes of floods. Types of rivers depending on the conditions
of flood occurrence and their characteristics. The main criteria characterizing a flood are: water level, water
flow, volume of flooding, area, layer and duration of flooding, speed of water flow, speed of water level rise.

2. Ice jams: causes, places and formation conditions, risk assessment
Causes, places and conditions for the formation of ice-jams and ice-dams. The process of formation and
accumulation of ice in rivers. Spread of congestion phenomena. Methods for observing the processes of
formation of ice-jams and ice-dams. Types of impact. In-water ice in the operation of water intakes and
waterworks. Bearing capacity of ice cover. Classification of ice dams. Formation conditions and regime. River
ice deposits caused by the release of groundwater. Field conditions for studying the aufeis regime. Ice hazard
and anti-ice devices.

3. Droughts and low river flows. Risks of low water flow in the modern climate
Low Flows and Streamflow Droughts. Summer and winter low flows. Effect of preconditions. Artificial
influences. Low flow characteristics. Low flow discharge. Meteorological drought indices. Drought
Management Plan.

4. Snow drifts and avalanches: formation factors and movement of avalanches, methods of protection
Blizzards and blizzard snow transfer. Snow drifts. Geography of snow avalanches. Conditions for the
occurrence and movement of an avalanche. Avalanche forecasting. Protection methods.

5. Coastal collapse
Factors and mechanisms of collapse of reservoir banks. Planned deformations of the river bed. The role of ice in
coastal dynamics. Methods for strengthening banks.

Final exam
The assessment is based on a written exam and the student's seminar performance and project reports, as well as
written and oral presentations. Students who failed the first exam opportunity will be offered an additional exam
opportunity soon thereafter.

The examiner, in consultation with person with disability, may deviate from the regular form of examination in
order to provide a permanently disabled student with a form of examination equivalent to that of a student
without a disability.



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. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Anwar Shah. Taxing Choices for Managing Natural Resources, the Environment, and Global Climate
Change. Fiscal Systems Reform Perspectives / Anwar Shah // Publisher Name: Palgrave Macmillan Cham,
2023. — 421 p. — ISBN 978-3-031-22605-2. — TekcT : 31eKTPOHHBIN // DIEKTPOHHO-OUOIMOTEUHAs CUCTEMa
SpringerLink : [caiit]. https://link.springer.com/book/10.1007/978-3-031-22606-9

JdonosHurtenbHan:

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



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

https://portal.grdc.bafg.de/ The Global Monthly River Discharge Data Set
http://www.ncdc.noaa.gov/cdo-web Climate Database
10. Ilepeuenb uHGPOPMAITUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo JMCIHUIINHE

O6pasoBarenbHblii nporecc no aucuumiuHe Extreme Hydrological Events npennonaraer ncnosib3oBanue
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 BBIIIOJHEHU 3aJaHNUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MPOBEICHUU 3aHATHI B pEeXKUME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucTteMa BUeoKoH(epeHIICBsA3U Ha ocHOBe TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TEKCTOBBIX MaTePHAJIOB U MPE3EHTAIINH, ayINO0- ¥ BHICOKOHTEHT, a TaK JK€ TECTHI, IPOBEPSEMbIE 3a/IaHus,
3aJJaHus JJ11 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa3oBaTeJBLHOIO0 NMpoLecca Mo AUCHHUILINHE

For theory classes - a room equipped with projector, screen and laptop with the appropriate software, chalk or
marker board.
For seminars (practical) type classes, for group and individual consultations, routine monitoring and
intermediate certification - a room equipped with projector, screen, laptop with appropriate software, chalk or
marker board
Independent work: a room with computer connect to the Internet, provided with access to the electronic
information and educational environment of the PSU; Premises of the Scientific Library of PSU.

[Tomemenust nayunoi 6ubmuorexku [ITHUY mist oGecrieuenust caMoCcToSITEIbHON PaboThl 00yUYarOIINXCS:

1. HayuHo-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHanbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopi. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

3. UuranbHbIH 3a]1 €CTECTBEHHOM auTeparypsl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHanbHbIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM UTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaIbLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHbli 3a reorpadudeckoro dakynaprera, Kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B IOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

OdoucHerii naker Libreoffice.

CnpaBouno-npaBoBas cuctema «Koncynprantlmrocy»



®oHbI OLIEHOYHBIX CPEACTB IS ATTECTAIUH MO TUCHHILTHHE
Extreme Hydrological Events

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

IIK.10

Cnoco0eH pa3padaTbiBaTh U BHEAPATH MEPONPUATHS, HANIPABJIEHHbIE HA BHINOJTHEHHE
TpeOOBAHUII B 00J1aCTH OXPaHbl OKPYKAKOIIEH CPelbl, BHEAPEHUIO CUCTEMbI IKOJIOTMY€eCKOr0
MEHEeIKMEeHTAa, pa3padoTke U QYHKINOHMPOBAHMHU CHCTEMbI IKOJOTH4€CKOT0 MOHUTOPHUHTI A,
npeaynpe:kIeHnsl BOSHNKHOBEHUS YPe3BbIYAWHBIX CUTYAlMii PUPOTHOT0 M TEXHOT€HHOT' 0

Xapakrepa
Komnerenmnus I[nanupyembie pe3yJibTaThI Kpurtepun oneHnBanus pe3yjbTaToB
(MHaUKaATOP) o0y4eHus o0y4eHusn
ITK.10.2 Know the features of the HeynosiierBopuren
Buenpsiet cuctemy development of extreme Do not know the features of the development of
HKOJIOTHYECKOTO hydrological events. Be able to extreme hydrological events. Unable to calculate
MEHEKMEHTA, calculate the risks of extreme the risks of extreme events. Do not possess the
HKOJIOTHYECKOTO events. Possess the skills of skills of collecting and classifying data to study
MOHHUTOPHHTA, collecting and classifying data to | extreme hydrological events. Unable to

paszpabaThIBacT IJIaH
MEPONPHUATHH 11O
MPEIYyIPEXICHUIO
BO3HUKHOBEHUS
YpE3BbIYANHBIX CUTYaLIHI
MIPUPOTHOTO U
TEXHOTEHHOI'0 XapakTepa

study extreme hydrological
events. Be able to implement
measures to prevent extreme
events.

implement measures to prevent extreme events.
YnoBj1eTBOPUTEIbH
Know the features of the development of
extreme hydrological events. Be able to
calculate the risks of extreme events. Do not
possess the skills of collecting and classifying
data to study extreme hydrological events.
Unable to implement measures to prevent
extreme events.
Xopouo
Know the features of the development of
extreme hydrological events. Be able to
calculate the risks of extreme events. Possess
the skills of collecting and classifying data to
study extreme hydrological events. Unable to
implement measures to prevent extreme events.
OT1iu4HO
Know the features of the development of
extreme hydrological events. Be able to
calculate the risks of extreme events. Possess
the skills of collecting and classifying data to
study extreme hydrological events. Be able to
implement measures to prevent extreme events.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NPOMeKYyTOYHOM aTTecCTANMH © 3a4eT
Crnioco0 npoBeeHnst MepoONPHUATHS MPOMEKYTOYHOM aTrTecTanuy : OlEeHKa 0 JUCHUILIMHE B paMKax
MIPOMEKYTOUHOM aTTeCTallMM ONPe/IesieTCsl Ha OCHOBE 0aJlJIOB, HAOpaHHBIX 00YYaIOIIMMCS Ha KOHTPOJIBHBIX
MEPONPUATHSIX, IPOBOJAUMBIX B T€UCHUE Y4eOHOIO IIeproa.
MaxkcumajibHOe KoIu4ecTBo 0asios : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTangHo» - ot 81 no 100
«xopowo» - ot 61 o 80

«YyI0BJIETBOPUTEJIBbHO» - 0T 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

Introduction
BxoaHoe TeCTHPOBaHHE

Natural disasters of the XX-XXI centuries.

K.10.2

Buenpsier cucremy
9KOJIOTUYECKOTO MEHEIKMEHTA,
9KOJOTUYECKOIO MOHUTOPHUHTA,
paszpabaThIBacT IJIaH
MEPOIPHUATHI 1O
MIPEAYNPEKACHIUIO BOSHUKHOBEHUS
YpE3BbIYANHBIX CUTYaLIHI
MIPUPOTHOTO U TEXHOTC€HHOTO
Xapakrepa

3. Droughts and low river
flows. Risks of low water
flow in the modern climate
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

Know the origin and causes of floods, the
classification of floods, direct and indirect
damage from floods, the causes, places and
conditions for the formation of ice jams and
ice dams, the process of formation and
accumulation of ice in rivers, the spread of
ice jams and ice dams, in-water ice in the
operation of water intakes and hydraulic
structures, classification of ice-dams,
conditions of formation and regime, ice
hazard and anti-ice devices.

I1K.10.2

Buenpser cucremy
HKOJIOTMYECKOTO MEHEKMEHTA,
HKOJIOTMYECKOTO MOHUTOPHUHTA,
paspabaTrbIBaeT I1aH
MEPOIPHUATHUH 110
MPEAYNPEXKACHUIO BOSHUKHOBEHHUS
Ype3BbIYAMHBIX CUTYaLIMI
MIPUPOJHOTO U TEXHOT€HHOTO
Xapakrepa

5. Coastal collapse
3amuinaemMoe KOHTPOJIbHOE
MeponpusiTue

Know the methods of observing the
processes of formation of ice-jams and
ice-dams, anti-jamming measures,
conditions for the formation and spread of
mudflows, parameters and types of
mudflow process, mudflow centers and
mudflow mass, dam outbursts, glacial and
moraine lakes, blizzards and blizzard snow
transport, snow drifts, geography snow
avalanches, conditions for the occurrence
and movement of avalanches, avalanche
forecasting, methods of protection against
avalanches.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
IK.10.2 Final exam Know the factors in the formation of
Buenpser cucremy HToroBoe KOHTPOJILHOE extreme hydrological events and the
9KOJIOTMYECKOT0 MEHEJKMEHTA, MeponpusiTiue patterns of their formation, methods for
9KOJIOTHIECKOTO MOHUTOPUHIA, assessing and analyzing extreme
paspabatbIBaeT IIaH hydrological events, guidelines for
MEpOIPHATHH T10 providing assistance to the population

MpEayNPEXRACHUIO BOSHUKHOBEHUS
YpE3BbIYANHBIX CUTYaLIHI
MPUPOJAHOTO U TEXHOTEHHOTO
Xapakrepa

living in areas where extreme hydrological
events develop.

Crnenupukanusi MeponpusiTuid TEKyero KOHTPOJIA

Introduction

[IpoOmKUTENIBHOCTD IPOBEACHUS MEPOIIPUATHS IPOMEKYTOYHON aTTEeCTallUU: .S yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayANTOPHOM padoThI

MaxkcumanbHbIH 0aln, BEICTABIIsIEMbIH 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTanuu: 0
ITpoxoanoii 6amt: 0

Iloka3aTesin oneHUBaHUsA Bajbl
Has good knowledge about the natural disasters of the XX-XXI centuries. 10
Has moderate knowledge about the natural disasters of the XX-XXI centuries. 5
Has poor knowledge about the natural disasters of the XX-XXI centuries. 1

3. Droughts and low river flows. Risks of low water flow in the modern climate

ITpoaomKUTENEHOCTD IPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 30
[Tpoxoanoii 6amm: 15

IToxa3zaTen oneHUBAHUSA Banabl

Has good knowledge about the origin and causes of floods, the classification of floods, direct and 30
indirect damage from floods, the causes, places and conditions for the formation of ice jams and
ice dams, the process of formation and accumulation of ice in rivers, the spread of ice jams and
ice dams, in-water ice in the operation of water intakes and hydraulic structures, classification of
ice-dams, conditions of formation and regime, ice hazard and anti-ice devices.

Has moderate knowledge about the origin and causes of floods, the classification of floods, direct 15
and indirect damage from floods, the causes, places and conditions for the formation of ice jams
and ice dams, the process of formation and accumulation of ice in rivers, the spread of ice jams
and ice dams, in-water ice in the operation of water intakes and hydraulic structures, classification
of ice-dams, conditions of formation and regime, ice hazard and anti-ice devices.

Has poor knowledge about the origin and causes of floods, the classification of floods, direct and 1
indirect damage from floods, the causes, places and conditions for the formation of ice jams and
ice dams, the process of formation and accumulation of ice in rivers, the spread of ice jams and




ice dams, in-water ice in the operation of water intakes and hydraulic structures, classification of
ice-dams, conditions of formation and regime, ice hazard and anti-ice devices.

5. Coastal collapse

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B HAChI ayINTOPHOH padoThI

MakcumanbHBIA 0asl, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTaun: 30
[Tpoxoanoii 6amt: 15

IToxa3zarTen oeHNBAHUA

Bajaabl

Has a good knowledge about the methods of observing the processes of formation of ice-jams and
ice-dams, anti-jamming measures, conditions for the formation and spread of mudflows,
parameters and types of mudflow process, mudflow centers and mudflow mass, dam outbursts,
glacial and moraine lakes, blizzards and blizzard snow transport, snow drifts, geography snow
avalanches, conditions for the occurrence and movement of avalanches, avalanche forecasting,
methods of protection against avalanches.

30

Has a moderate knowledge about the methods of observing the processes of formation of ice-jams
and ice-dams, anti-jamming measures, conditions for the formation and spread of mudflows,
parameters and types of mudflow process, mudflow centers and mudflow mass, dam outbursts,
glacial and moraine lakes, blizzards and blizzard snow transport, snow drifts, geography snow
avalanches, conditions for the occurrence and movement of avalanches, avalanche forecasting,
methods of protection against avalanches.

15

Has a poor knowledge about the methods of observing the processes of formation of ice-jams and
ice-dams, anti-jamming measures, conditions for the formation and spread of mudflows,
parameters and types of mudflow process, mudflow centers and mudflow mass, dam outbursts,
glacial and moraine lakes, blizzards and blizzard snow transport, snow drifts, geography snow
avalanches, conditions for the occurrence and movement of avalanches, avalanche forecasting,
methods of protection against avalanches.

Final exam

[IponoIKUTENIBHOCTE TPOBECHUSI MEPOIIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca
YcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOH padoThI

MakcumanbHBIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Ipoxoanoii 6a: 20

IToxa3zaTean oneHMBaHUA

Baaasl

Has good knowledge about the factors in the formation of extreme hydrological events and the
patterns of their formation, methods for assessing and analyzing extreme hydrological events,
guidelines for providing assistance to the population living in areas where extreme hydrological
events develop.

40

Has moderate knowledge about the factors in the formation of extreme hydrological events and
the patterns of their formation, methods for assessing and analyzing extreme hydrological events,
guidelines for providing assistance to the population living in areas where extreme hydrological
events develop.

20

Has poor knowledge about the factors in the formation of extreme hydrological events and the




patterns of their formation, methods for assessing and analyzing extreme hydrological events,
guidelines for providing assistance to the population living in areas where extreme hydrological
events develop.




