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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Pa3BuTHE HaBBIKOB TOCTPOCHUS W aHalM3a MoOJeNed JBUKEHHUS BOJBI U
BO3/yXa M IMEpPEHOCa 3arps3HEHUM B CHECHHAIM3UPOBAHHBIX TOTOBBIX MaKeTax
MPOTPaAMM C IIEJIbIO OIIEHKU TEXHOTEHHOTO

BO3JICHCTBUSI HAa OKPYXKAIOIIYI0 CpeAy M PAIMOHAJIBHOTO HCIOJIb30BAHUS
MPUPOIHBIX PECYPCOB.

Llenpro 1aHHOW TUCHUTUIMHBI sUISIETCSl 0O0€YEHUE CO3aHUI0 MH(GOPMAIIMOHHON
MOJIeNId, KOTopas coyeTaeT B cebe 3D-monenupoBaHMe W aBTOMATHU3WPOBAHHOE
MPOCKTUPOBAHUE C LEIbI0 (PU3WYECKOro TMPOM3BOACTBA M IKCIUTyaTallud
CTPOUTEIIbHBIX 0OBEKTOB.

3amauy QUCIMIIIINHEL:

I. OOy4uTh CTYIEHTOB pemarh JJ00H KiIacc 3aaad  MOoJJIexKalux
MaTEeMaTU4YECKON MHTEPIPETALMU B 00JIaCTH 3arpsi3HEHHs aTMOC(]epbl

2. IIpon3BOUTH pellIeHUs TUarHOCTUPYEMBIX ITPOOJIEM C BBICOKOM TOUHOCTHIO

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS O JUCUUILIMHE (MOIYJIIO).

[lepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUINHE (MOIYIIO):

OIlIK-4 - Cnoco0eH TmOHUMATh MPUHUUIBL padOTBl  COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTM M UCHOJb30BaTh MX Ui pEUIeHHUs 3ajad
npodeCCUOHATILHON JIeATEIbHOCTH;

IIK-4 - Pa3paboTka W BHEApPEHUE MEPONPUITHI, HANPABICHHBIX Ha
BBITIOJIHEHUE  TpeOOBaHWMI B  OOJACTHM  OXpaHbl  OKpPYXKAlOIIEH  Cpefsl,
NPEAYNPEXKICHAE BO3HUKHOBEHHUS UpPE3BBIYAMHBIX CHTyalMd MPUPOJHOTO U
TEXHOT€HHOT'O XapaKTepa.

OOydenne 1O JUCHHUIUIMHE (MOAYNIO) TMpEAroyiiaraeT, 4Yro TO €ro
pe3yJiibTatam oOydJaromuiics OyieT:

3Harth:
[TpuHIMIIBI TOCTPOCHUS
KOMITBIOTEPHBIX MOJIEJIEN U ITPOBEICHUS PACUETOB B
FOTOBBIX ITAKETaxX
[porpamMm, NpeaHa3HAYEHHbIX 11 MOJICIIUPOBAHUS
MPOIIECCOB, CBSI3AHHBIX C ABUKEHUEM BOJbI U
BO3/1yXa.

YMmeTh:
AHanM3UpOBaTh FOTOBBIE MOJAEIU ABUKECHUS



BOJIbI U BO3/IyXa U MEPEHOCA 3aTrps3HEHUH, CO3TaHHbBIE
B nakerax Fluent u PM5 (ModFlow).

Baanersn:
HaBbikamu oCcTpOSHHMSI TPOCTHIX MOJICIICH
JBYOKCHHSI BOJIBI 1 BO3/IyXa U NIEPEHOCA 3arps3HCHUH,
co3maHHble B maketax Fluent u PM5 (ModFlow).

3. O6beM AUCITUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO0mass TPyAOEMKOCTh JUCHMIUIMHBI (MoOnynisi) coctaBiser 4 3.e. (144
aKaJeMU4YecKuxX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcss ¢  [EJarorM4YecKUMH  paboTHHKaMu W (WIM)  JUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiyi 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBHUSX,
[P MPOBEJICHUHN YUE€OHBIX 3aHITHI:

KommaecTBo yacoB

Tun y4eOHbIX 3aHSTHIT
Bcero | Cemectp Ne7

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 64 64
B oM uucne:

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

3.3. O6bem mucuUIUIMHBL (MOAYNs) B (OpME CaMOCTOSATEIBHONH pPabOTHI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
MeJarornueCKuMH paOOTHUKAMU U (WJIM) JIMLAMH, TIPUBJIEKAEMBIMU K peaIM3aluu
oOpazoBaTeIbHOM TpOrpaMMbl HAa  HMHBIX  YCJIOBHUSX, TPU  TPOBEACHUU
MPOMEKYTOUHOM arrectanuu coctapisieT 80 akageMuueckux vaca (OB).

3.4. Ilpu oOydeHuu Mo UHIUBUIYaTbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU
YCKOPEHHOM OOy4Y€HHUH, 00bEM AMCLUMIUIMHBI (MOIYJIS) MOXET OBITh peajn30BaH
MOJIHOCTHIO B (hOpME CaMOCTOSITENIbHOM paboThl 00y4aronInxcs, a Takke B (opme
KOHTaKTHOM paboThl OOydarommxcsl ¢ MeAarornyecKuMu pabOTHUKAMH M (HJIN)
JUIAMH, TPUBJIEKAEMBIMH K pealiu3alii 00pa30BaTENbHOW MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALIMH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIS).

4.1. 3aHATHSA TEKIIMOHHOT0O THIIA.



/o

Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUE

MaremaTtuueckoe MOACIINPOBAHUC B obnactu aTMOC(l)epHBIX MpoueccoB
PaccmaTpuBaemble BOIIPOCHI:

- MHOT000pa3ue UCCIIe0BATENBCKIX U MIPUKIIAIHBIX 3a/1a4, TPEOYIOMNX IPUMEHEHNS] KOMITBIOTEPHOTO
MOJICTTMPOBAHNS NPOIIECCOB 3arPA3HEHMS aTMOC(EPHI;

- OCHOBHBIE 3TaIlbl MATEMAaTHYECKOTO MOJEIMPOBAHUSA B 001aCTH aTMOC(EPHBIX POIIECCOB.

[Tpumenenne nHPOPMALMOHHBIX TEXHOJIOTHN B MOACTUPOBAHUN TPOIIECCOB 3arpsA3HEHUS

aTMochepsl

PaCCManI/IBaeMLIe BOIPOCHI:

- UICTOPUA PAa3BUTUA METOJ0B aTMOC(l)epHOFO MOACINPOBAHUA U UX NPUMCEHCHUA AJI OLICHKU 3arpsA3HCHUSA
aTMoc(epsr;

- COBPEMCHHOC COCTOSIHUC HpO6J'IeMBI;

- pa3BUTHE KOMITBIOTEPHBIX MOJEINeH aTMOC(EpHI.

OO6mue crenenust 006 aTMocdepe Kak pealbHON CUCTEME IS MOJICITUPOBAHUS
PaccmarpuBaeMble BOIIPOCHL:

- cTpoeHue atMocdepsl, pru3nuecKre 1 XMMHUYECKHEe CBOMCTBa aTMOChephl;

- METEOPOJIOTHYECKUE INEMEHTEI;

- TPAJIUCHT METEOPJIOTHIECKUX INEMEHTOB;

- HUHAUBHyaIbHasl, JTOKAIbHAsL M IPOCTPAHCTBEHHAS IPOU3BO/IHBIC.

FI/I,I[pOMeTeOPOJ'IOFI/ILICCKI/Ie OaHKH JaHHBIX

PaccmaTpuBaemble BOTIPOCH:

- (hopMaThI THAPOMETEOPOJIOTHIECKUX IAHHBIX;

- ucrionp3oBanue nakera GRADS mist 00paboTkn 1 aHanM3a THAPOMETEOPOIOTHIECKON HH(OPMALIH;
- THAPOMETEopOoJIoTHIecKre HH(OPMALIMOHHBIE pecypchl B Poccnn 1 3a pydexom;

- peaHanu3

- CHCTEMbI MOHUTOPHHIA a3P030JIbHOTO U Fa30BOr0 cOCTaBa aTMOc(hepsl

['moGanpHOE MOJENUpPOBaHKE 3arpsA3HEHUS aTMOC(EphI

PaccmarpuBaemble BOIPOCHL:

- IUCKpEeTH3anus ypaBHEHHH aTMOC(EpHBIX IPOIECCOB NPH INI00aTbHOM MOIEINPOBAHNHY;
- 0COOEHHOCTH TTI00aIbHOTO MOJCINPOBAHUS AaTMOC(EPHBIX POLIECCOB

PernonansHo€ MosieTMpoOBaHuE 3arps3HEHNS aTMOC(EpbI

PaccmarpuBaeMbie BOIIPOCHL:

- IUCKPETHU3alus ypaBHEHH aTMOC(HEPHBIX IPOLECCOB IIPH PETHOHAIBHOM MOJICIIMPOBAHHH;

- 0COOEHHOCTH PErHMOHANBHOTO (ME30MacITa0HOT0) MOJIEIMPOBAHHUS ATMOC(EPHBIX MTPOIIECCOB

Mertoanl pacyeToOB paCCCUBAHUA BBI6pOCOB 3arpA3HAOIINX BCIICCTB B aTMOC(I)GpC B

IMMPAKTHUKEC UHKCHCPA-OKOJIOTra

PaccmaTpuBaemble BOIIPOCHI:

- METO/Ibl PACUETOB PacCeMBaHMS BHIOPOCOB BPEAHBIX (3arps3HSIONINX) BEIIECTB B aTMOC(HEPHOM BO3/IyXe
(ITpukaz Munnpuponast Poccun ot 06 uronst 2017 Ne 273) — MPP-2017;

- IpOrpaMMHBIE MaKeThl, peanu3ytomume MPP-2017.

HepCHCKTI/IBHBIC MOZACIIN IJId OLUCHKHU 3arpA3HCHUA aTMOC(I)CpLI
PaccmarpuBaemble BOIPOCHI:

- cucrema arMocepHoro moaenupoBanus WRF, xumuko-rpancnoprasiii 610k WRF-chem;
- mozens CHIMERE.

4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI




HaumenoBanue 1abopaTopHbBIX paboT / KpaTKoe CoaepKaHue

PABOTA C APXMBOM IIOI'O/1bI

B PE3YIbTATC BBINIOJTHCHUA na60paTopH017I pa60T1>1 CTYACHTHI Y3HAIOT, KaK OCYIIECTBJIATD:

- IIOUCK 1 OMNPCACIICHUEC METCOPOJIOTUICCKUX MMapaMETPOB JIsI MOACITIUPOBAHUA 3arpsA3HECHU aTMOC(I)epLI;
- MMOJIYYHUE CTATUCTUYCCKUX NAHHBIX O MapaMeTpax aTMOC(l)epI)I.

PABOTA C ITIPOI'PAMMHBIM ITAKETOM GrADS

B pesynprarte BRIIOTHEHUS 1a00paTOPHOI pabOTHI CTYICHTHI Y3HAIOT, Kak 00padaThIBaTh, aHATH3HPOBATE 1
BU3YaJIM3UPOBATh THIPOMETEOPOJIOTNYECKYI0 HHPOPMALHIO.

OLIEHKA 3ATPA3HEHUS ATMOC®EPBI HA OCHOBE HA OCHOBE MPP-2017

B pesynbTaTe BBIIOTHEHHS J1a00paTOPHOH pabOTHI CTYICHTHI 3HAKOMATCS C IPOrPaMMOii pacdeTa
paccerBaHMs BHIOPOCOB 3arps3HAIOIINX BELIECTB B aTMocdepe, panu3yroneid MeToabl pacyeToB
paccenBaHus BHIOPOCOB BPEAHBIX (3arps3HSIONINX) BEIIECTB B aTMOC()EPHOM BO31yXE, YTBEPIK/ICHHbIC
ITpukazom Munnpupoast Poccun ot 06 urons 2017 Ne 273.

BU3YAJIM3ALNA PE3YJIBTATOB MOJAEJIMPOBAHUA 3ATPASHEHN A
ATMOC®EPHI

B pesynbTaTe BBITOTHEHHS TA0OPATOPHOH pabOTHI CTYJEHTHI 3HAKOMATCS € TpaMIeCKUM IPOTPaMMHBIM
nmakeToM SURFER u nprnoOpeTaroT HaBBIKH IpadUuecKOro MpeICcTaBICHAS Pe3yIbTaTOB MOICIAPOBAHHS
3arpsi3HEHUs aTMOC(hEpHI

4.3. CamocrosiTenbHas paboTa 00y4arOIuXCs.

Buna camocTosTenpbHOM pabOThI

W3Y4YEHUE JINTEPATyPhI

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

[ToaroroBka Kk TeKymemy KOHTPOJIIO.

5. llepeueHp wu3HaHUN, KOTOPHIE PEKOMEHIYETCS WCIOJIb30BaTh IIPH

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

11\;.911 bubnmnorpaduueckoe onucanue Mecto nocrtyna

1 | Dxonorus : y4eOHUK M IPAKTUKYM JUISL CPEITHETO https://urait.ru/book/ekologiya-
npodeccHoHaTEHOro 06pazoBanus; — MOCKBA : 513189
WznarensctBo FOpaiit, 2023. — 283 ¢. — ISBN 978-5-534-
01077-0. O. E. KongpareeBa Yueonuk FOpaiit , 2023

2 | OOmas 3kosorus : y4eOHUK U MPAKTUKYM AJIS BYy30B — https://urait.ru/book/obschaya-
Mocksa : Uznarenscto FOpaiit, 2023. — 190 ¢. — ekologiya-513545
(Beicmiee oopazoBanue). — ISBN 978-5-9916-9777-4.
[TaBnosa E. U., HoBukos B. K. Yue6nuk FOpaiit , 2023

1 | Okonorus TpaHcHopTa : y4EOHHUK U MPAKTUKYM JIJISl BY30B https://urait.ru/book/ekologiya-
— 6-e u3., nepepad. u gon. — Mocksa : M31aTenscTBo transporta-511072

FOpaiir, 2023. — 418 ¢. — (Bricmiee oOpa3zoBanue). —
ISBN 978-5-534-12793-5. [1asnosa E. U., Hosuxkos B. K.
VYuebnuk FOpaiit , 2023




2 | Dkojorus : yueOHUK U MPAKTHUKYM JIJISl By30B — 2-€ U3[I., https://urait.ru/book/ekologiya-
nepepab. u jon. — Mocksa : M3natenscrso FOpaiir, 2024, | 534972

— 448 c. — (Bricuiee oopazoBanmne). — ISBN 978-5-534-
18400-6. H. H. Mutuna, 5. M. ManamenkoB YueOHUK
Opaiit , 2023

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Odummaneueiit caitt PYT (MUUT) (https://www.miit.ru/).

Hayuno-texaunueckas 6ubnuorexka PYT (MUUNT (http:/library.miit.ru).

O6pazoBartenbHas mnatdopma «kOpaitty (https://urait.ru/).

O6mme wH(OpPMAIMOHHBIC, CIpPAaBOYHBIE W TOUCKOBBIE «KOHCYIBTaHT
[Tmroc»,«I"apanTy.

DIeKTPOHHO-0MOIMoTeuHas cucrema usnarenberra (http://e.lanbook.comy/).

DIeKTpOHHO-0MOImoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

7. IlepedyeHb  JUIIEH3UOHHOTO U  CBOOOJHO  PaCIpOCTPAHSIEMOIO
MPOTPAaMMHOTO OOECIeYeHHUs, B TOM YHCJIE OTCUYCCTBEHHOTO IPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHUSI TIUCIUTUTUHBI (MOYJIs).

Microsoft Office.

8. OmmcaHue MaTepuaJbHO-TEXHUYECKOW O0a3pl, HEOOXOAMMOM IS
OCYIIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIUILTHHE (MOIYIIIO).

JIist mpoBenieHrs Y4eOHBIX 3aHSTHH TpeOyeTcs ayauTopus, 000py/I0BaHHAS
MYJIBTUMEIUUHBIM 000pyI0BaHEM (ITPOEKTOP, IKPaH, HOYTOYK, 3BYK).
9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3ayet B 7 cemecTpe.

10. OueHouHbIe MaTEpHUATIBI.

OueHouyHblE MaTepualibl, TPUMEHAEMbIE MPH MNPOBEACHUU ITPOMEKYTOUYHON
aTTecTalllM, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKATbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

npodeccop, TOIEHT, 1.H. Kadeapbl
«XuMus 1 MTHXCHEPHAS SKOJIOTHSD)

CoracoBaHo:

1.0. 3aBeayromiero kadenpoit Xulld

[Ipencenarens yueOHO-METOIUIECKON
KOMUCCHUU

A.B. MareieBa

®.U. CyxoB

H.A. AanpusiHoBa



