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1. OOmue cBeAeHUS O TUCIUTUTHHE (MOTYIIE).

Pa3BuTrie HaBBIKOB MOCTPOEHUS W aHAINW3a MOJEIEH IBHKEHUS BOABI U
BO3/lyXa M IIEpEHOCA 3arps3HEHUM B CHECHHAIM3UPOBAHHBIX T'OTOBBIX MAaKETaX
IIPOrPaMM C LIEJIBIO OLICHKU TEXHOI'€HHOT O

BO3JICHCTBUS HA OKPYKAIOLIYI0 CPENYy M PalMOHAIBHOIO HCHOJIb30BAHUS
IPUPOIHBIX PECYPCOB.

Lenpro maHHON AUCIUTUIMHBI SIISIETCS OOCUYEHHE CO3aHUI0 MH(POPMAIMOHHOM
MOJIeNH, KoTopasi coueraer B cebe 3D-MonmenupoBaHue M aBTOMATHU3MPOBAHHOE
OPOEKTUPOBAHUE C 1eNbl0  (U3MYECKOr0 MPOM3BOJACTBA M AKCIUTyaTalllH
CTPOUTENBHBIX OOBEKTOB.

3amayn JUCHUIUIMHBL

1. OOy4yuTh CTYyAEHTOB pemarb JIOOOH Kiacc 3aaad  MOJUIeKaIIUX
MaTEeMaTUYECKON MHTEPIpPETAMU B 00JIACTH 3arpsi3HEHUs aTMOC(ephI

2. [Ipon3BOANTH pelIeHUs JUArHOCTUPYEMBIX TPOOJIEM C BBICOKON TOYHOCTHIO

2. IInanupyemble pe3yabTaThl 00y4eHUs M0 TUCIUILIUHE (MOIYIIIO).

[lepeuenb  ¢GopMuUpyeMBIX pe3yJbTaTOB OCBOEHHUS 00pa3oBaTENIbHOM
MporpaMmbl (KOMIIETEHLIUI) B pe3yJIbTaTe 00y4eHUs M0 TUCLUILUIUHE (MOIYIIO):

IIK-4 - PazpaGoTka W BHEOpPEHUE MEPONPUATUNA, HAMPABIECHHBIX Ha
BHITIOJIHCHUE  TpeOOBaHWMK B 00JIACTH  OXpaHbl  OKpY’)Kalolled  Cpeibl,
NPENyNpPekKICHUE BO3HUKHOBEHUS YPE3BBIUAWHBIX CHUTYyallUl TPUPOIHOTO H
TEXHOT'CHHOT'O XapakKTepa.

OOyuenue mno AuCUMIUIMHE (MOIYIIO) MpEANojaraeT, 4YTo IO €ro
pe3yabTaTtaM o0ydaronuics Oyer:

3HaTh:
[TpUHITUIIBEI TOCTPOSHUS
KOMITBIOTEPHBIX MOJIEJICH U MTPOBEICHUS PACUETOB B
FOTOBBIX IMAKETaX
porpamm, MpeaHa3HaYeHHbIX JIJI1 MOJSTUPOBAHUS
IIPOLIECCOB, CBS3AHHBIX C JIBUHKEHUEM BOJIBI U

BO3/yXa.
YMmerh:
AHaIIM3UPOBATh TOTOBBIC MOJIETN ABUKECHUS

BOJIBI ¥ BO3/lyXa U MIEPEHOCA 3arpsi3HEHUM, CO3/TaHHbIC
B nmaketax Fluent u PM5 (ModFlow).

Baanern:



HaBbpikamu mocTpoeHHsI IPOCTHIX MOJIETIEH
JIBMDKEHUS BOJBI M BO3/TyXa U NIEPEHOCA 3arpA3HCHUM,
co3nannble B nakerax Fluent u PMS (ModFlow).

3. O6beM TUCITUTIIMHBI (MOTYIIS).
3.1. O0mmas Tpy1I0eMKOCTh AUCITUTIIIUHBI (MOTYIIS).

O06miass TpyAOEMKOCTh JUCHMIUIMHBI (Momynsi) coctraBiasier 4 3.e. (144
akaJeMHYecKuX yaca(oB).

3.2. O6beMm gucuMIUIMHBI (MOAyJsi) B (opMe KOHTAKTHOM paboThI
oOyJarmmuxcs ¢ MeJaroru4ecKuMu  paboTHUKaMu W (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMU K pean3aliii 00pa3oBaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
IIPU MPOBEACHUM YIEOHBIX 3aHATUMA:

KonunuectBo
Tun yueOHbIX 3aHATUN acop
Bcero Cen.
Ne7
KonTakTtHas paboTta npu npoBeaeHUH Y4eOHbIX 3aHATHI (BCETo): 66 66
B Tom unucie:
3aHsTUSA JIEKIIMOHHOTO TUIIA 34 34
3aHATUS CEMUHAPCKOI0 THUIIA 32 32

3.3. O0beM guctuIUIMHBL (MOAYJs) B (opmMe caMOCTOSTENbHOU pPadOThI
oOydJarommxcs, a Takke B (opmMe KOHTAKTHOW pabOThl O0y4aromuxcs ¢
MeAarorn4ecKuMu pabOTHUKAMH U (WJIM) JHMIIAMH, TPUBJIEKAEMBIMU K peau3aluu
0o0pa3oBaTeNbHOM  NOpOrpaMMbl HAa  HMHBIX  YCJIOBHSAX, TIpU  IPOBENCHUU
IIPOMEKYTOYHOM aTTeCTalli COCTABISAET 78 akaJeMUYEeCKUX Jaca (OB).

3.4. IIpu 0Oy4yeHNH O UHAUBUIYAIbHOMY YU€OHOMY IUIaHY, B TOM YHUCIIE IPU
YCKOPEHHOM OOYYE€HHH, 00bEM TUCHUIUIMHBI (MOJYJs1) MOXKET OBITh pealu30BaH
MOJIHOCTBIO B ()OPME CaMOCTOSATEIBHON paOOThl O0y4YalOIIUXCS, a TaAKXKE B popMe
KOHTaKTHOM paOOThl OOY4YAIOMIMXCA C MEAArorndyecKMMU pabOTHUKaMU U (WJIH)
JMLIAMH, TPUBJIEKAEMBIMU K peasi3alliid 00pa3oBaTeNbHOM MPOrpaMMbl HAa MHBIX
YCIIOBHSIX, TIPY MTPOBECHUH MPOMEKYTOYHOMN aTTeCTaI|H.

4. ConepxaHue JUCHUTUIAHBI (MOIYIIS).

4.1. 3aHsaTHA JTEKIIMOHHOIO TUIIA.



TemaTuka JEKIMOHHBIX 3aHATHH / KpaTKOE CoepKaHue

MatemaTu4ueckoe MOJIeIMpOBaHUE B 00JIaCTH aTMOC(EPHBIX MPOIECCOB
PaccmarpuBaembie BOIIPOCHI:

- MHOT0o0pa3une UCCIeIOBATEIbCKUX U MPUKIIJHBIX 33/1a4, TPEOYIOIMX MPUMEHEHHUS KOMITBIOTEPHOTO
MOJIEIIUPOBAHUS IIPOLIECCOB 3arPA3HEHUS aTMOC(EPBI;

- OCHOBHBIE ATaITbl MATEMAaTHYECKOTO MOJIETTMPOBAHNUS B 00JIaCTH aTMOC(EPHBIX MPOLECCOB.

[TpumeHeHne HHPOPMAITMOHHBIX TEXHOJIOTUH B MOJIEIMPOBAHUH MPOLIECCOB 3arps3HEHUS

aTMocepbl

PaCCManHBaCMLIC BOIPOCHI:

- UICTOpHUA PA3BUTHUA METOL0OB aTMOC(l)CpHOFO MOACITUPOBAHUA U UX IPUMCHCHUA UTA OLICHKH 3arpsA3HCHUA
arMoc(epsl;

- COBPEMEHHOE COCTOSIHHE TPOOIIEeMBI;

- pa3BUTHE KOMIBIOTEPHBIX MOJIeJIel aTMOC(epbl.

O6mme cBeneHust 00 aTMocepe Kak peabHOU CHCTEME I MOJISITUPOBAHUS
PaccmarpuBaeMble BOIIPOCHI:

- cTpoeHue atMochepbl, (U3NUYECKIEe U XUMUYECKHE CBOMCTBA aTMOC(hEpHI;

- METCOPOJIOTMYCCKUC DJIEMCHTHI;

- I’pa,I[I/IeHT MeTeOpHOFPI‘IeCKI/IX JJICMCHTOB,

- UHAUBUAYaJIbHAdA, JIOKaJIbHAA U MMPOCTPAHCTBEHHAA IPONU3BOJHBIC.

['unpomeTeoponornueckrne OaHKN JaHHBIX

PaccmarpuBaembie BOIIPOCHI:

- hopMaThl THAPOMETEOPOTOTHYECKUX TAHHBIX;

- ucrionb3oBanue nmakera GRADS s 06paboTky 1 aHANKM3a THAPOMETEOPOJIOTHIEeCKOM HH(OopMaIny;
- TUAPOMETEOPOJIOTHYECKHE HH(OPMAaIOHHbIE pecypchl B Poccun 1 3a pyoexom;

- peaHaM3

- CHCTEMbI MOHUTOPHHTA a3PO30JILHOTO U ra30BOT0 COCTaBa aTMoc(hephl

['moGanbHOE MOJEIMPOBAHKE 3arpsi3HEHUS aTMOC(hEepbl

PaccmaTpuBaemble BOIIPOCHI:

- AUCKPCTU3alusa ypaBHeHI/Iﬁ aTMOC(i)CpHLIX IpouecCoB MMpu rio0aaILHOM MOACINPOBAHNUH,
- 0COOEHHOCTH II100aIBLHOIO MOJACINPOBAHUSA aTMOC(bepHBIX mpoueccoB

PernonanbHoe MoaenMpoBaHKE 3arpsi3HEHUS aTMOC(EPbI

PaccmarpuBaeMble BOIIPOCHI:

- IUCKPETH3alHs YpaBHEHUH aTMOC(EpHBIX MPOLECCOB IPU PETHOHATIBHOM MOJACITHPOBAHUH;

- 0COOEHHOCTHU PErMOHATIBHOIO (ME30MacIITaOHOr0) MOAEIUPOBAHUS aTMOC(EPHBIX IPOLIECCOB

MGTO}IBI pacucToOB pacCCUBAHUA BBI6pOCOB 3arpsA3HAIOIIHNX BCIICCTB B aTMOC(l)epe B
IMMPAKTUKE MHXXCHEPA-OKOJIoTra

PaccmarpuBaemble BOIIPOCHI:

- METO/BI PACYETOB PACCEMBAHMS BEIOPOCOB BPEIHBIX (3arPA3HAIOIINX) BEIIECTB B aTMOC(EPHOM BO3IyXe
(ITpukaz Munnpuposst Poccuu ot 06 monst 2017 Ne 273) — MPP-2017;

- IpOorpaMMHBIE TTaKeThl, peanusytomue MPP-2017.

[TepcrieKTHBHBIC MOJICIIN JJISl OLIGHKH 3arpsi3HEHUs aTMOoCc(epbl
PaccmarpuBaeMble BOIIPOCHI:

- cucteMa atMocdeproro Mmoaenuposanus WRF, xumuko-Tpancnoptasiii 6ok WRF-chem;
- mozens CHIMERE.

4.2. 3aHATHS CEMUHAPCKOT0 THUIIA.

JlaboparopHbie pabOThI




HaumenoBanue nabopaTopHbIX paboT / KpaTKOE collep KaHue

/o

1 |PABOTA C APXMBOM IIOI'OAbI
B pesynbrare BeinonHEHUs 1Ta00paTOpHO pabOTHI CTYICHTHI Y3HAIOT, KAK OCYIIECTBILITH:

- IIOKCK U OTPE/ICIICHIE METECOPOIOTHYCSCKHX ITapaMeTPOB ISl MOJSIUPOBAHUS 3arPSI3HEHIS aTMOC(HEpBL;
- TIOJTyYHHE CTATHCTHYECKHX JaHHBIX O MapameTpax aTMOChepsl.

2 |PABOTA C ITPOI'PAMMHBIM ITAKETOM GrADS
B pesynbrare BhINIONHEHHS 1aO0paTOPHOI pabOThI CTYACHTHI Y3HAIOT, Kak 00pabaThiBaTh, aHAJIM3UPOBATh U
BH3YaIM3UPOBATh THIPOMETEOPOIOTHIECKYI0 HHPOPMALIHIO.

3 |OLEHKA 3ATPASHEHUA ATMOC®EPBI HA OCHOBE HA OCHOBE MPP-2017
B pesynbTaTe BHITOJIHEHHUS J1a00paTOPHON pabOThI CTYACHTHI 3HAKOMSTCS C IPOrPaMMOii pacyera
paccerBaHus BEIOPOCOB 3arpsI3HSIOIINX BENIECTB B atMocdepe, panusyroriieit MeTois! pacueTos
paccerBaHus BEIOPOCOB BPEAHBIX (3arPsI3HAIOIINX ) BEIIECTB B aTMOC(EPHOM BO3MyXe, YTBEPIKICHHbIC
Ipukazom Munnpupoast Poccun ot 06 uronst 2017 Ne 273.

4 | BU3YAJIM3ALUA PE3VIIbTATOB MOAEJIMPOBAHUSA 3AT'PA3HEHU A
ATMOCOEPHBI
B pe3ynbTare BoinonHEHUs 1Ta00paTOPHO# pabOThI CTYACHTBI 3HAKOMSITCS C rPadMIeCKUM IPOrPaMMHBIM
nakeroM SURFER u nmpruoOpeTaroT HaBbIKK rpaduecKoro MpeACTaBIeH s Pe3yIbTaTOB MOACIUPOBAHUS
3arps3HEHUs aTMOC(EpbI

HpaKTquCKHC 3aHATUA
Ne
i TemaTuka NpaKTUYECKUX 3aHATUH/KPATKOE COICPIKAHUE

1 |'mupporeonoruveckoe MojaearpoBanue B makere PMS ( ModFlow)
PenreHne TUIIOBBIX 3334 110 TIOCTPOCHHIO U aHAITH3Y
Mozenen

2 |MopenupoBaHHe ABMKCHUS BOJIBI M BO3/IyXa U MEpPEeHOCa 3arpsi3HeHU I
Pemenue 3a1a4 npOrHO3UPOBAHUS IBHIKCHHS

3 |['maponoruueckoe MOAECIMPOBAHUE
00630p nporpamm ANSYS Fluent, Mike 21,

I'upporpad, Dxonor, Modflow
4.3. CamocrosiTenpHas paboTa 00ydarouxcsl.
Ne
Bua camocTrositenbHONM pabOThI
n/m
1 |u3ydeHwme JMTEpaATyphI

IToaroroBka K HpOMe)KYTOqHOﬁ aTTeCTralnu.

IToaroroBka K TCKYLIEMY KOHTPOJIIO.

5. IlepeueHb wu3AaHUWI, KOTOpHIE PEKOMEHAYETCS HCIOIb30BaTh IMIPH

OCBOCHUHU JTUCUIUTUTAHBI (MOTYJIS).

Ne

0 /; bubnuorpaguueckoe onvcanue Mecto noctyna

1 OKonorus : y4eOHUK U MPAKTUKYM ISl CPETHETO https://urait.ru/book/ekologiya-
npodeccuoHanbHOro 00pa3zoBaHus; — MOCKBA : 513189
UznatensctBo FOpaiit, 2023. — 283 ¢. — ISBN 978-5-534-




01077-0. O. E. KonaparseBa Yuebnuk IOpaiit, 2023

2 | O6was 3Koj0rus : y4eOHUK U IPAKTUKYM JIJIsl By30B — https://urait.ru/book/obschaya-
Mocksa : U3narenscrso FOpaiit, 2023. — 190 ¢. — ekologiya-513545

(Bricmiee oopazoBanue). — ISBN 978-5-9916-9777-4.
[Tanosa E. U., HoBukos B. K. Yuebnuk FOpaiit , 2023

1 | Dkonorus TpaHcropra : yueOHUK U MPAKTUKYM JJIs By30B https://urait.ru/book/ekologiya-
— 6-¢ u371., mepepad. u gon. — Mocksa : MU31aTenscTBo transporta-511072

FOpaiit, 2023. — 418 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-12793-5. [Tasnosa E. 1., Hosukos B. K.
VYuebnuk HOpaiit , 2023

2 OKonorus : y4eOHUK U MPAaKTUKYM IS By30B — 2-€ U3/l., https://urait.ru/book/ekologiya-
nepepab. u gon. — Mocksa : M3aaTtenscrso HOpaiir, 2024, | 534972

— 448 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-
18400-6. H. H. Mutuna, b. M. MananieHkoB Y4eOHHK
FOpaiit , 2023

6. IlepeueHr COBpeMEHHBIX TMpodecCHOHATBPHBIX 0a3 JaHHBIX W
MH()OPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPBIE MOTYT HCIOJIb30BaTHCS TIPH
OCBOCHUU JTUCHUIUIMHBI (MOJTYJIS).

Odunmaneueiit caiit PYT (MUUNT) (https://www.miit.ru/).

Hayuno-texunueckas 6ubnuoreka PYT (MU T(http:/library. miit.ru).

O6pazoBarenbHas mnatdopma «kOpaiit» (https://urait.ru/).

O6mme wH(OPMAIIMOHHBIE, CIPaBOYHbIE M TMOUCKOBBIE «KOHCYIbTaHT
[TImrocy,«I"apanT.

DIIeKTpOHHO-0MOMMoTeuHas cucteMa u3aarennscTsa (http://e.lanbook.com/).

DIIeKTpOHHO-0MOMMoTeuHas cucteMa ibooks.ru (http://ibooks.ru/).

7. llepeueHb  JUIEH3MOHHOTO ©  CBOOOJHO  PaCHpPOCTPAHIEMOIO
IPOrpaMMHOI0 O0ECIICUCHHUsS, B TOM UYHCJIE OTECYSCTBEHHOTO IIPOM3BOJICTBA,
HEO0OXOAMMOTO JIJIsl OCBOCHUS TUCIUIUTMHBI (MOJTYJIA).

Microsoft Office.

8. Omnmcanue MarepuaJbHO-TEXHUYECKOW ©0a3bl, HEOOXOAUMOM IS
OCYIIECTBIICHUSI 00pa30BaTEILHOIO MPOIecca MO AUCIUTIINHE (MOYIIIO).

Jlnst mpoBeneHusl y4eOHBIX 3aHATHA TpeOyeTcs: aynuTopus, o0OpyaoBaHHAas
MYJIbTUMEIUUHBIM 000pyA0BaHUEM (IIPOEKTOP, IKPaH, HOYTOYK, 3BYK).

9. ®opma MpOMEKYTOUHOM aTTECTALIUU:

3auet B 7 cemecTpe.



10. OueHouHble MaTEpHAIIBI.

OueHouyHblE MaTepuaibl, NPUMEHSEMbBIE MPU MPOBEACHUN IPOMEKYTOYHON

aTTeCTalllH, pa3padaThIBAIOTCS B COOTBETCTBUU C JTOKAIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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A.B. MaremeBa

B.I'. IlomoB
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