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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Pa3BuTue HaBBIKOB MOCTPOCHHS M aHAIM3a MOJEJIECH JBH)KEHHUS BOIBI U
BO3[lyXa M IIEPEHOCA 3arpsA3HEHUN B CIEHUAIM3UPOBAHHBIX TOTOBBIX ITAKETaX
IIPOrPAMM C LIEJIBIO OLIEHKH TEXHOT€HHOIO

BO3JICHCTBHSI Ha OKPYXKAIOLIYK CPely M PAlMOHAIBHOTO HMCIOJIb30BaHUSA
MPUPOIHBIX PECYPCOB.

[{enpro JaHHOM JUCUUILINHBI sIsieTCs 00€YeHNE CO3aHUI0 MH(POPMAMOHHOM
MOJIeNM, KOTopasi coyeTtaeT B cede 3D-mMonennpoBaHne U aBTOMaTU3UPOBAHHOE
MPOEKTUPOBAHUE C IENbI0 (PU3WYECKOTO TPOU3BOACTBA M  IKCIUTyaTaIllH
CTPOUTENBHBIX OOBEKTOB.

3ajaun AUCLUIUIMHBIL

1. OOyuuTh CTYZEHTOB pemiarh JO00OM Kiacc 3aJad MOJUIekKAIIUX
MaTeMaTUYeCKOM MHTEPHPETALNU B 00JIaCTU 3arpsi3HEHUs aTMOC(epbl

2. Ilpou3BoAWTH pEIICHHUS IUATHOCTHUPYEMBIX MpPOOJIEM C BBICOKOU
TOYHOCTBIO

2. [Inanupyemsble pe3yJbTaThl 00y4eHUs 10 AUCIUIUIMHE (MOAYJIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIU) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTMHE (MOYIIO):

OIIK-4 - CnocobeH TOHMMATh MPUHIUIBI PabOThl  COBPEMEHHBIX
MHPOPMAIIMOHHBIX TEXHOJOTMH W HCIOJIb30BaTh MX JUIsI PpELICHUs 3ajad
npodeCCUOHAIILHON JIeATEIIbHOCTH;

IIK-4 - Pa3paGoTka W BHeApEHHWE MEPONPUATHI, HAMPaABIECHHBIX Ha
BBINIOJIHEHWE TpeOOBaHMI B  00JIaCTH  OXpaHbl  OKPY’KAIOIIEH  Cpensl,
NpenynpexaeHe BO3HHUKHOBEHHS YpPE3BBIUANHBIX CUTyallud MPUPOTHOTO W
TEXHOT€HHOTO XapakTepa.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJII0 ) IPEIOIaraeT, 4YTo 1Mo ero pe3yJIbTaraM
oOyyarommiicst Oyier:

3HaTh:

[TpuHIUIIBI TOCTPOECHUSA

KOMIIBIOTEPHBIX MOJIEJIEN U IIPOBEICHUS PACUETOB B
TOTOBBIX IIAKETax

[IpOrpamMM, NpeaHa3HaYCHHBIX 111 MOJEIUPOBAHUS
IIPOLIECCOB, CBS3aHHBIX C ABWKCHUEM BOJbI U
BO34yXa.

YMeTh:



AHaJIM3UPOBATh TOTOBBIC MOJIEIIH JBUKCHHS
BOJIBI M BO3JTyXa W TIEpEHOCA 3arps3HEeHUH, CO3/ITaHHbIC
B makerax Fluent u PM5 (ModFlow).

Baagers:

HaBbIkaMu IOCTpOEHUS IPOCTHIX MOeIeH
JBUKCHHSI BOJIBI M BO3/yXa U MIEPEHOCA 3arps3HEeHUH,
co3nannbie B makerax Fluent u PM5 (ModFlow).

3. O0beM AUCITUTUTHHBI (MOTYIIS).
3.1. O6mas TpyA0eMKOCTb JTUCHUILUIMHBI (MOTYJIS).

OO6mast TPYJIOEMKOCTh AUCIHUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
aKaJeMHYEeCKUX Jaca(oB).

3.2. O0vem mucuuIIMHBI (MOAynsi) B (OpME KOHTAKTHOM pabOTHI
oOyyarolmuxcs € MeJarort4eckuMu  paboTHUKaMu M (WIKM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3alun 00pa3oBaTeIbHOM MporpaMmbl Ha UHBIX YCIOBHSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KommaecTBo yacoB

Tum yaeOHBIX 3aHIATHI
Bcero | Cemectp Ne7

KonTtakTHas paboTa pu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEro): 64 64
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O6bemM mucCHUIUIMHBI (MOIYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyJarormxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOIIMXCS C
nearoruaeckKuMu paboTHUKAMHU U (WITH ) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
o0pa3oBaTeNpHOM MpOTrpaMMbl HAa HWHBIX YCIOBUSIX, TMPU TPOBEIACHUU
MIPOMEKYTOUYHOM aTTecTalu cocrapiisgeT 80 akaieMHUuecKuX yaca (OB).

3.4. ITpu oOy4eHuH 10 HHAUBUIYATLHOMY YYEOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peaii30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITEIPHON padOThl 00yUaromuxcs, a Takxke B popme
KOHTaKTHOW pabOThl O0y4YarOMIMXCSA C MEJarorudecKuMu paboTHUKAMHU U (WJTHN)
JUIIaMH, TIPUBJICKACMBIMH K peai3aIlii 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEACHUH TIPOMEKYTOYHOW aTTECTAIINH.

4. ConepkaHue JUCUUILIAHBI (MOIYJIA).




4.1. 3aHATHSA TEKIIMOHHOTO THUIIA.

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

MaremaTrueckoe MOJSIIUPOBAHKE B 00JIACTH aTMOC(EPHBIX MPOIIECCOB
PaccMaTprBaeMble BOTIPOCHI:

- MHOFOO6pa3He HCCJICA0BATCIIbCKUX U MPUKJIAJAHBIX 3aJia4, Tpe6y}01ul/1x MPUMEHCHUA KOMIIBIOTEPHOT' O
MOJCJIMPOBAHUA NIPOLICCCOB 3arpsAI3HCHUA aTMOC(l)epI:I;

- OCHOBHBIC 3Tallbl MATEMATHYCCKOT'O MOJACIINPOBAHUA B obnactu aTMOC(l)epHBIX IIpoHECCOB.

HpI/IMeHeHI/IC I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOTHI B MOACIINPOBAHUHN ITPOLUECCOB 3arpsA3HCHUA

aTMocdepsl

PaccmarpuBaeMbIe BOIIPOCHL:

- UCTOPHUS Pa3BUTHUS METOZOB aTMOC(HEPHOTO MOJICITUPOBAHUS U MX IIPUMEHEHUS JJISL OLICHKH 3arpI3HEHUS
aTMocQepHr;

- COBPEMEHHOE COCTOSIHUE MPOOIIEMBI;

- pa3BUTHE KOMIIBIOTEPHBIX MOJieIell aTMOC(EpBI.

O6mue cBeaeHus: 00 atMocepe Kak peaTbHON CUCTEME JJIST MOJSITUPOBAHMS
PaccmaTtpuBaeMble BOIIPOCHI:

- cTpocHHE aTMOC(EpBhI, PHU3NUCCKUE U XUMUUCCKUE CBOMCTBAa aTMOC(EpPHI;

- METEOPOJIOTUUECKHE IJIEMEHTBI;

- IPAJIMCHT METEOPJIOTUUECKHUX IIEMEHTOB;

- HHIUBHyaJIbHas, IOKATbHAS U MPOCTPAHCTBEHHAS TIPOU3BOTHBIC.

IMuppomereoposiornueckre OGaHKU TaHHBIX

PaccmaTtpuBaeMble BOIIPOCHI:

- opMaThI THAPOMETECOPOTIOTMICCKHUX TAaHHBIX;

- ucrionb3oBanue nakera GRADS niist 00paboTky 1 aHAIHM3a THAPOMETEOPOJIOTHYECKOH HH(OPMALIUH;
- THpOMeTeoposIornueckre HHHOpMaIMOHHbIE pecypchl B Poccun 1 3a pyOexom;

- peaHau3

- CHCTEMbl MOHUTOPHHIAa a3P0O30JILHOTO U Fa30BOI'0 COCTaBa aTMOC(hephI

['moGansHOE MOIETMPOBAHUE 3aTPA3HEHHSI AaTMOC(EPHI

PaCCManI/IBaeMBIe BOIPOCHI:

- TUCKpPETHU3aIHs ypaBHEHUH aTMOC(EpHBIX MPOIECCOB MPH TII00ATFHOM MOJICITHPOBAHUH;
- 0COOEHHOCTH TJI00aJIBHOTO MOJICIMPOBAHUSI aTMOC(HEPHBIX MPOLIECCOB

PernonanpHoe MOZICIINPOBAHUC 3arpsA3HCHUA aTMOC(l)CpLI

PaccmarpuBaembie BOIPOCHL:

- TUCKpPETHU3AlKs ypaBHEHUH aTMOC(EPHBIX MPOIIECCOB MIPU PErHOHATHFHOM MOCIHPOBAHUY;

- 0COOEHHOCTH PErHOHAIBHOTO (Me30MacmTabHOTr0) MOAEINPOBAHUS aTMOC(EPHBIX MPOLIECCOB

MGTOHI)I PaCUCTOB paCCCUBAHUA BI)I6pOCOB 3arpA3HAOIINX BEIICCTB B aTMocq)epe B
IMMPAKTHUKE MHKCHCPA-3KOJIora

PaccmaTprBaemble BOIIPOCHL:

- METOJIBl PACUETOB PACCEHBAHMSI BHIOPOCOB BPEIHBIX (3arpsI3HSIONINX ) BEMIECTB B aTMOCHEPHOM BO3AyXE
(ITpukaz Munnpupost Poccun ot 06 utonst 2017 Ne 273) — MPP-2017;

- IpOrpaMMHBbIe TTakeThl, peanusytoume MPP-2017.

HepCHCKTI/IBHBIC MOZCIIN IJId OLICHKU 3arpA3HCHUA aTMOC(I)CpBI
PaCCMa’IpI/IBaGMLIC BOIPOCHI:

- cucteMa arMocdepHoro mMozaenupoBanus WRF, xumuko-tpancnoptasiii 6ok WRF-chem;
- mogens CHIMERE.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.




JlaGopatopHbie pabOThI

Ne
i HaumenoBanue nabopatopHbIX paboT / KpaTKoe coiepiKaHue
1 |PABOTA C APXMBOM IIOI'OAbI

B PE3yJIbTATC BBINIOJIHCHUA na60paTopH0171 pa60T1>1 CTYACHTHI Y3HAIOT, KaK OCYIIIECTBJIATD:
- IIOUCK U1 OMNPCACIICHUEC METCOPOJIOTUUCCKUX MMapaMETPOB JIsI MOACIIUPOBAHUA 3arpA3HECHU aTMOC(l)epI)I;
- MOJIYYHUE CTATUCTUYCCKUX NAaHHBIX O MapaMeTpax aTMOC(l)epLI.

2 |PABOTA C ITPOTPAMMHBIM ITAKETOM GrADS
B pesymnbrarte BRIIOIHEHUS Ta00paTOPHOI pabOTHI CTYCHTHI Y3HAIOT, Kak 00padaThIBaTh, aHAITH3HPOBATH
¥ BH3yalM3UPOBaTh THAPOMETEOPOIOTHIECKY 0 HH(OPMALIHIO.

3 |OLEHKA 3ATPA3HEHUSA ATMOC®EPBI HA OCHOBE HA OCHOBE MPP-2017
B pesyJibTaTe BHIIONHEHUS Ta60PATOPHOM pabOThI CTYIEHTHI 3HAKOMATCS C IPOrPAMMOii pacuera
paccerBaHus BBIOPOCOB 3arps3HSIONIMX BEIIECTB B arMochepe, pamusyroeii MeTo/ibl pac4eToB
paccerBaHus BBIOPOCOB BPEAHBIX (3arpsA3HSIONINX ) BEUIECTB B aTMOC(EPHOM BO3IYXE, YTBEPIKICHHBIC
ITpukazom Munnpupoasl Poccun ot 06 utons 2017 Ne 273.

4 | BU3YAJIM3ALIUA PE3YJIbBTATOB MOJEJIMPOBAHUA 3AT'PA3HEHUSA
ATMOCOEPBI
B pesyibTaTe BBIONHEHNUS Tab0paTOpHOIt paGOThI CTYACHTHI 3HAKOMSTCS C IPadHIECKUM IIPOTPAMMHBIM
nakeroM SURFER u nproGpeTaroT HaBbIKH rpah)MIecKoro MpeICTaBIeHHUs Pe3yIbTATOB MOACINPOBAHUS
3arpsi3HEHMUsI aTMOC(EphI
4.3. CamocrosiTenbHas padoTa 00y4daroImXCs.

Ne
i Bun camocTosiTennbHOM paboThI

1 |u3yueHue nureparypbl

2 IToaroroBka K IpOMEXYTOUYHOU ATTECTALUH.

3 IToaroroBka Kk TeKyemMy KOHTPOJIIO.

5. IlepeueHb wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH

OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).

13.?1 bubnuorpaduyeckoe onucanue Mecto gocryna

1 | Dkonorus : y4eOHHUK ¥ MPAKTUKYM JUISI CPETHETO https://urait.ru/book/ekologiya-
npodeccroHaIbLHOro 06pazoBanus; — MOCKBA : 513189
UznarensctBo FOpaiit, 2023. — 283 ¢. — ISBN 978-5-
534-01077-0. O. E. KonapatseBa YueOnuk FOpaiit , 2023

2 | OOmas 3xonorus : y4eOHHUK U MPAKTUKYM IS By30B — https://urait.ru/book/obschaya-
Mocksa : U3narensctBo HOpaiit, 2023. — 190 ¢. — ekologiya-513545
(Beicmiee obpaszoBanue). — ISBN 978-5-9916-9777-4.
[TaBnosa E. U., Houkos B. K. Yuebnuk FOpaiir , 2023

1 DKOJIOTHSI TPAHCIIOPTA : YUeOHUK M MPaKTUKYM Juts By30B | https://urait.ru/book/ekologiya-

— 6-e u311., mepepab. u gor. — MockBa : U3narenscteo | transporta-511072
FOpaiit, 2023. — 418 c¢. — (Bsiciiee obpazoBanue). —




ISBN 978-5-534-12793-5. ITasnosa E. 1., HoBukos B. K.
VYuebnuk FOpaiit , 2023

2 | Dkosorus : y4eOHHK U NPAKTHUKYM JUTs By30B — 2-¢ u3j., | https://urait.ru/book/ekologiya-
nepepad. u jon. — Mocksa : M3natensctBo FOpaiir, 534972

2024. — 448 c¢. — (Bricmiee oopazosanue). — ISBN
978-5-534-18400-6. H. H. Mutuna, b. M. ManaiieHkoB
VYyeonuk KOpaiir , 2023

6. IlepeueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TPHU
OCBOCHUH JUCHUIUIUHBI (MOIYJIA).

Odunuaneheiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texanueckas oubnuorexka PYT (MUUT (http:/library.miit.ru).

Oo6pazoBatenbHas miardopma «¥Opaitt» (https://urait.ru/).

O6mme wH(pOpMAIMOHHBIC, CIPAaBOYHBIE W TIOMCKOBBIE «KOHCYIBTaHT
[Tmrocy,«"apanT».

DneKTpOHHO-0MOIMoTeuHas cucrema nusnarenbersa (http://e.lanbook.com/).

DINeKTpoHHO-0MbanoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

7. IlepedyeHp  JHIICH3MOHHOTO M  CBOOOJHO  PacHpOCTPaAHIEMOTO
IPOTpaMMHOr0 OOECIeUYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTrO /I OCBOCHUS AUCITUTLIIUHBI (MOIYJIs).

Microsoft Office.

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIECTBJICHHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

Jlnst mpoBefeHust y4eOHBIX 3aHATHI TpeOyeTcs ayauTopHsi, 000pyI0BaHHAS
MYJIbTUMEIUUHBIM 000pyTI0BaHUEM (IIPOEKTOP, IKpaH, HOYTOYK, 3BYK).

9. ®opma MPOMEKYTOUHOM aTTECTALINU:

3auer B 7 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouHbIE MaTepUalibl, TPUMEHSIEMbIE TTPU MPOBEICHUN MPOMEKYTOUHOU
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktoM PYT (MUUT).



ABTOpBI:

npodeccop, TOIEeHT, 1.H. Kadeaps
«XUMUS ¥ UH)KEHEPHAS KOJIOTHSD

CoracoBaHo:

3asenyrommii kadenporr YPTuTh
1.0. 3aBeAyroniero kadenpoit Xulld

[Ipencenarens yueOHO-METOUUECKOM
KOMHUCCHU

A.B. MareieBa

®.U1. CyxoB
®.U. CyxoB

H.A. AunpusinoBa



