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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuumumna «Surface water quality: modeling and management» BXOOUT B mporpammy
MAarucTparypbl «9KOHOMHKA YHpPaBJICHUSI MPUPOAHBIMU pecypcammu» 1o HampasieHuto 05.04.06
«IKOJIOTHS U MPUPOAOIIOIH30BAHUE» U U3y4aeTcs B 3 cemecTpe 2 Kypca. JUCIUIIMHy peanu3yeT
Z[enapT aMEHT DKOJIOTMYECKON O€30I1aCHOCTH U MCHCP)KMCHTA Kau€CTBA MPOAYKIIHH. Z[I/ICI_[I/IHJ'II/IHa
COCTOUT W3 5 pa3zienoB u 5 TeM W HampasjeHa Ha usydenue Of modern practice of the surface
water quality assessment.

Llenbio ocBoenust mucumiuiuasbl sisiercs: forming of following competencies: to possess the
modern field of knowledge and to be able to use it in scientific, practical and educational
purposes. To know modern methods of environment condition impact on human health and
ecosystems assessment of the world and natural phenomena; have knowledge in ecology, nature
exploitation. The course is designed to provide knowledge on the implementation of activities for
the collection, use, transportation and disposal, decontamination and disposal of hazardous and
household waste, the existing material and technical base

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBoenune auciuminHbl «Surface water quality: modeling and management» HarmpasieHo
Ha GOopMUPOBaHUE y 00YUAIOIINUXCS CIEAYIONUX KOMIIETEHIIUH (YaCTH KOMITETEHITHI):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUXcs Npu 0C80eHUU
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl J0CTHKEHHS KOMIIETEHIINT

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHUCIUILIIHEI)

CrocoOGHOCTh OCYILECTBIISITh
OpraHH3aIHIo U YIIPaBICHUE
HAYYHO-HCCIIEA0BATEIbCKUMU U
HAYYHO-TIPOU3BOJICTBEHHBIMU U
9KCIEPTHO-aHATUTUIECKUMU
paboTamu ¢ UCIOJIb30BaHUEM
yrayOJIeHHBIX 3HAHU B 00J1aCTH
YIIpaBJIEHUsA
MPUPOAOIOIb30BAHUEM;
pa3pabaTbIBaTh B OpraHu3aluu
MEPONPHUATHS T10
IKOHOMHUYECKOMY
PEryJIMPOBAHUIO U YIIPABICHUIO

MIEPCOHATIOM B 00JIaCTH OXPaHbI
P N P ITK-6.1 CriocoOeH k TpoBeAeHHI0 HEOOX0IMMBIX PacyeTOB IS
OKpYKaloIIeH cpepl;

I1K-6 IUTAaHWPOBAHUS, MOJICTIMPOBAHMS M IPOTHO3UPOBAHUS PA3BUTHS
OCYIIECTBIISITH TUIAHUPOBAHNE,
TEePPUTOPUATLHOTO 00BEKTa;

pa3paboTKy, BHEIpEHHE U
obecrieueHre GpyHKINOHUPOBAHHS
MOHHTOPHHT (pyHKITHOHUPOBAHUS

u coepuieHctBoBanue CYOT;
MPUMEHATH HA IPAKTUKE
HOPMAaTUBHO-TIPABOBLIC AKTHI B
00J1acTH OXpaHbl OKPY’KAIOILEH
cpenbl; paboTats ¢
(benepaTbHBIMU
UH()OPMAMOHHBIMU PECYpCaMU U
MH(OPMALMOHHEIMU CHCTEMaMH B
cepe oxpaHbl OKpyKarouien
Cp€anbl, CO CTATUCTUIYCCKUMU U
OTYCTHBIMU JaHHBIMHU

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




Juctmmummna «Surface water quality: modeling and management» OTHOCHTCS K YacTH,
dbopMupyeMoOil ydacTHUKaMU 00pa3oBaTeNbHBIX OTHOIICHHN Onoka 1 «/lucrurumHel (MOTyn)»
00pa30BaTeNbHOM NMPOrpaMMbI BBICIIETO 00pa30BaHUS.

B pamkax o06pa3oBaTeibHON MPOrpaMMBI BBICIIETO OOpa30BaHHs OOyYarONIMECS TaKKe
OCBaMBAlOT  JIPyTHEe  JWCUUILUIMHBI ~ W/WMIM  TPAKTHKH, CIIOCOOCTBYIOIIHE  JTOCTHIKEHHIO
3aIJIaHMPOBAaHHBIX PE3yIbTATOB OCBOCHMs aucuuiumnel «Surface water quality: modeling and
managementy.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CmMuiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

IpenmecrBylomue MMocaenyromue
Mudg Haumenosanue ncﬁnx:mnnblyMom JIH l/lcul/lﬂﬂl/lzlllil/l\]ilOZ[ JIH
P KOMIIETeHIIHH e *ﬂy i A . ¥,
NPAKTHKHU NPAKTUHKHU
CriocoOHOCTH OCYLICCTBIIATD
OpraHrU3anuIo U yrpaBJICHUC
Hay4YHO-
HUCCIICA0OBATCIIbCKUMU U
Hay4YHO-
MIPOU3BOACTBCHHBIMU U
OKCIICPTHO-aHAJTTUTUICCKUMU
pabotamu ¢
HUCIIOJIb30BAHUEM
YTIyOJIeHHBIX 3HAHUHA B
o0nacTi ynpaBiIeHUS
IprupoaAONOJIb30BaHUCM
a3pabaThIBaTh B .
pasp History and methology of ecology
OpraHn3an MEponpuATHA
and natural resources
10 3KOHOMUYECKOMY ke
eTYJIMPOBAHUIO U management™;
PeryJp Standards of environmental
YIIPABJICHUIO TIEPCOHATIOM B -
management and occupational
00J1aCcTH OXpaHbI safety**:
OKPY>KaroIIen Cpepl; . ’
I1K-6 py HICH CPEIBL, Occupational Safety and HSE-
OCYIIECTBJIATH audit**'

[UTAHUPOBAHHUE, pa3paboTKy,
BHeJ[peHHe U obecrieueHne
(YHKIIMOHHPOBAHUS
MOHHUTOPHUHT
(yHKIIMOHMPOBaHUS U
cosepuieHcTBoBanue CYOT;
NIPUMEHSTh Ha PaKTHKE
HOPMaTHBHO-TIPaBOBbIE
aKTHI B 00JIACTH OXPAaHBI
OKpY>Karouleil cpe/ipl;
paborath ¢ peneparTbHBIMH
MHPOPMAMOHHBIMU
pecypcamu u
MH()OpMaMOHHBIMA
crcrteMaMu B cepe oXpaHsl
OKpYXKaroliei cpeabl, co
CTaTHCTHYECKUMH U
OTYETHBIMHU JIaHHBIMHU

Environmental statistics**;
Environmental accounting and
reporting**;
International collaboration*~*;

* - 3aMONHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO
** - 3JIeKTUBHBIC TUCIUIUINHBI /TIPAKTUKH



4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO6mmas Tpy10eMKOCTh TUCHMIUIMHBI «Surface water quality: modeling and management» cocTtaBisieT «3» 3a4eTHbIC STUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)
Koumaxmmnas paboma, ax.u. 34 34
Jlexrun (JIK) 17 17
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 17 17
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 59 59
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 15 15
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 108 108
3a4.e/1. 3 3




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bu
Homep HaumenoBanmue pazaesna o
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasaeia JTUCHHNJIMHBI -
padoThI
Water Resources. The Hydrologic Cycle.Classification of Sources
. . of water pollution. Continuous and instantaneous sources. Sources
Pasnen 1 |Sources of water pollution 11 Water Resources. Basic concepts P JIK, C3

of Chemical Water Pollution. Exposure to Chemical Water
Pollution

Indicators of water pollution: Sediments, Biological Oxygen
Demand (laboratory method for determination of Biochemical
Pasnen 2 | Types of water pollutants 2.1 Indicators of water pollution Oxygen Demand), Nutrients (Eutrophication), Salts, Heavy metals, | JIK, C3
Pesticides, VOCs, Chlorinated dibenzo dioxins. Physical
pollutants, chemical pollutants, biological pollutants

Pasnen 3 |Surface Water Standards 3.1 Modern Surface Water Standards Clean Water Act. Safe Drinking Water Act JIK, C3

Main purposes of a WQM programme. Hydrological monitoring.
Paszmen 4 |Surface Water Monitoring 4.1 Main purposes of a WQM programme Key elements of a water-quality monitoring programme. Methods of | JIK, C3
measuring and Analyzing

Introduction of mathematical modelling of surface water. The
aim of mathematical modelling. Classification of mathematical
models. Modelling procedure. Specifics of the WASP program. JIK, C3
Description of the EUTRO model. Modelling of eutrophication.
Modeling Water Quality in Rivers

Surface Water Quality
Modeling

Basic concepts of Surface Water Quality

51 Modeling

Pasnen 5

* - 3anonuseTcs Toiabko mo OUHOW dopme odyuenus: JIK — nexyuu, JIP — nabopamopusie pabomul; C3 — npakmuueckue/cCeMunapcKue 3aHsamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHaleHue ayauTopun

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUMILTUHBI
(mpu HEOOXOTUMOCTH)

Aynutopus ISl IPOBEICHUS 3aHATHI
JIEKIITMOHHOT'O THIIa, OCHAIIICHHAS

Kommnekr
CIIeIUATTU3UPOBAHHOMN
MeOeln; T0CKa MeIoBas;
TEXHUYECKUE CPE/ICTBA:
cucreMmuslii 610k HP PRO,
mouutop HP-V2072A,
BBLIBIDKHOU
MIPOCKITMOHHBIA SKpaH

JleximonHas KOMILUIEKTOM criennanusupoBannon medenu; | LUMIEN, umeercst BbIxon
JIOCKOH (3KpaHOM) U TEXHHYECCKUMU B HHTepHET. Microsoft
CpeICTBAMU MYJIbTHMEINA TTPE3CHTAIIHN. Windows 7
KopropatuBHas. JluueH3us
Ne 5190227, nara BeImauu
16.03.2010 r. MS Office
2007 Prof, JIunensust Ne
6842818, nara BeIgaYn
07.09.20009.
Kommiext
CIIEHUATIM3UPOBAHHON
MeOeln; TocKa MeIoBas;
TEXHUYECKUE CPE/ICTBA:
Aynutopus njs IpOBEeACHUS 3aHATHH cucTeMHLIi 6nok HP PRO,
% P P mouutop HP-V2072A,
CEMHUHAPCKOI0 TUIIA, TPYNIOBBIX U N
N BBIIBIDKHOM
WHJIMBUIYAIbHBIX KOHCYJIBTAINH, TEKYIIErO .
KOHTPOJIS U IPOMEKYTOUYHOM aTTeCTallnU HMPOCKIHOHHBIH SKpaK
CemuHapckas P P T ’ LUMIEN, umeercs BBIXOX
OCHAIIEHHAs! KOMILIEKTOM .
CIIeLIMAIM3UPOBAHHON MeOeIn U B unTepHeT. Microsoft
P Windows 7
TEXHUYECKUMH CPEJICTBAMU MYJIbTUMEINA
e — KopropatuBHas. JInneHnsus
p ' Ne 5190227, naTta Belma4yu
16.03.2010 r. MS Office
2007 Prof, JInnien3ust Ne
6842818, maTa BeImaun
07.09.20009.
Kommekt
Ayautopust Jisl CaMOCTOSATEIbHOU PabOThI CIIEUATTU3UPOBAHHON
Tins oOydJaroruxcs (MOXKET UCTIOJIB30BATHCS IS MeOenn; TocKa MeIoBas;
. | MpoBeIeHNs CEMUHAPCKUX 3aHATUN U TEXHUYECKUE CPE/ICTBA!
CaMOCTOSTEIIbHON . N
paBoTE! KOHCYJIbTAINH), OCHAIIEHHAs KOMIUIEKTOM cucremubiii 010k HP PRO,

CHEIHATM3UPOBAHHON MeOeH 1
KoMmmbioTepamu ¢ goctynom B JUOC.

monutop HP-V2072A,
BBIZIBIDKHOM
MPOEKIIMOHHBIN SKpaH




LUMIEN, nmeeTcs BEIXOT
B UHTEpHET. Microsoft
Windows 7
KopriopatuBHas. Jluuen3us
Ne 5190227, nata BeImaun
16.03.2010 r. MS Office
2007 Prof, JInnen3us Ne
6842818, nara BeIgauyn
07.09.20009.

* - ayauTOpUS I CAaMOCTOSATENFHON paboThl oO0ydatontixcs ykaszpiBaercss OBA3ATEJBHO!

7. YYEBHO-METOIUYECKOE 1 HH®POPMALMOHHOE OBECIIEYEHHME
JUCHUITIJIMHBI

Ocnoenas numepamypa:

1. Borisova T., Olexa M. T., Caracciolo J. 2021 Handbook of Florida Water Regulation:
Florida Water Resources Policy: FE1043, rev. 6/2021 //EDIS. — 2021. — T. 2021. — Ne. 3. - C. 7-
7. URL.: https://journals.flvc.org/edis/article/download/128624/130767

- Water N. Nalco Water Handbook. — McGraw-Hill Education, 2018. URL:
https://www.accessengineeringlibrary.com/content/book/9781259860973
ﬂOnOﬂHumeﬂbHaﬂ Jumepamypa.

1. Kubatova A. Surface Water Quality: Management and Modeling. MOOCs Course.
URL.: https://stepik.org/course/66372/promo?next=
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:

1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYIEHTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHUH 3aKIIFOYCHHBIX JOTOBOPOB

- DnekTpoHHO-O0MOMMoTeuHas cucrema PYJIH — ObC PYJIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoHcynbTaHT cTyfeHTa» www.studentlibrary.ru

- OBbC «3nannym» https://znanium.ru/

2. ba3bl TaHHBIX U TTOUCKOBBIE CUCTEMBbI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpuueckas 6a3a gannbix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 01 camocmosamenbHou pabomol 00YUAOWUXCS NPU
0C80eHUU OUCYUNTUHBL/MOOYIA™:

1. Kypc nexmuit mo muctmmanae «Surface water quality: modeling and management.

* - Bce yueOHO-METOIMYECKHE MATePUAIIbI I CAMOCTOSITEILHON pabOThl 00yUYaIOIMIUXCS
pa3MeIIarTcs B COOTBETCTBHUHU C ACHCTBYIONINM MOpsiaikoM Ha cTpanuile aucuuruinael B TYUC!
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