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1. OOmue cBeAeHUS O TUCIUTUTHHE (MOTYIIE).

Lenvto ocBoeHust ydeOHOM gucuUIUIMHBL (Moayns) «KommbroTepHoe
MOJICTIMPOBAHUE BO3JIEU-CTBUSI HA OKPYXKAIOIIYI0 CPENy OMAacCHbIX U BPEIHBIX
IIPOU3BOJICTBEHHBIX (PAKTOPOBY sIBIsICTCS (OPMHUPOBAHUE Y CTYJCHTA KOMIICTCHITUI
B 00JacTu pa3pabOTKu M TMPUMEHEHUS KOMIBIOTEP-HBIX MOJIeNIe BO3JICUCTBUS
OMacHBIX U BPEAHBIX MPOU3BOJICTBEHHBIX (PAKTOPOB HA OCHOBHBIE KOMITOHEHTBI
Oomochepsl U OKPYKAIOIIYIO0 CPEY B LIECJIOM.

3agadyeil KOMIBIOTEPHOTO MOJEIUPOBAHUS SIBJIETCS TMOJYYEHHE HOBBIX
3HaHUN 00 00BEKTE WIIH JJIA TPUOJIMKEHHOM OIIEHKH MOBECHUSI CUCTEM, CIIUIIIKOM
CJIOKHBIX JUUI1 aHAJIUTHYECKOT'O MCCIIEIOBAHUS.

2. IInanupyemble pe3yabTaThl 00yUEHUs M0 AUCIUIUIMHE (MOIYIIO).

Ilepeuenb  ¢GopMupyeMBIX pe3yJbTaTOB OCBOEHHUS 00pa30oBaTENIbHOM
pOrpaMMbl (KOMIIETEHLIUI) B pE3yJIbTaTe 00yYEHUs M0 JUCLMILUIMHE (MOIYIIIO):

IIK-4 - Pa3zpaboTka W BHEIpPEHUE MEPONPHUATHI, HANPABICHHBIX Ha
BLINIOJIHEHUE  TpeOOBaHUM B 00JIACTH  OXpaHbl  OKpYXKalolled  Cpeisl,
OPEIYIPEKICHUE BO3HUKHOBEHHS YPE3BBIYAWHBIX CHUTYyallM NIPUPOJHOIO H
TEXHOT€HHOT'0 XapakTepa.

OOyyeHue 0O JUCHUIUIMHE (MOJYJIO) TpeArnojaraer, 4To IO €ro
pe3ynbTaraM o0yJaromuics Oyaer:

3HaTh!

- OCHOBHBIC TMPHUHIIMIBI MOCTPOCHUS MAaTEMaTHUYECKUX MOJENICH SBONOINU
npuMecHu B aTMochepe;

- HanboJiee pacpocTpaHEHHbIC HAa JAHHBIH MOMEHT CUCTEMbI MOACITUPOBAHUS
3arps3HEHHs aTMocephbl U BEAYIIHUE HCCIEA0BATEIhCKIE IEHTPHI, OTBEUAIOIINE 32
uX pa3paboTKy;

- OCHOBHBIC HWCTOYHHMKHU JaHHBIX HAOMIONEHWN (aHATM3a) W peaHaim3a
COCTOSIHUSI aTMOC(EPBI.

YMmerh.

-OIIPENICNIATh  NPUMEHUMOCTh  KOHKPETHBIX  MOJEIEH  JJIsl  pelICHUs
onpeIeIEHHBIX 3aJ1a4 10 OLICHKE 3arps3HeHUs aTMOChephI;

- TI0JIb30BAaThCSl OCHOBHBIMU MCTOYHUKAMU JJAHHBIX HAOJIOJICHUN (aHAM3a) U
peaHaii3a CoCTOsIHUSA aTMOC(hepHl;

- paboTaTh ¢ OCHOBHBIMHU (hOpMaTaMM JIaHHBIX, UCIIOJIb3YEMBIX ISl XPaHCHUS
KaK JaHHBIX HAOJIOJEHUN COCTOSIHUS aTMoc(epsl, Tak U Pe3yJIbTaTOB YUCICHHOTO
MOJECITUPOBAHUS;



- OCYIIECTBJIATh BBIYMCIUTEIBHBIN SKCIEPUMEHT MO OILICHKE KOHIEHTpAILUM
npuMecH B aTMocdepe ¢ MOMOIIbI0 YUCICHHON MOJIEIH;
- aHAJIM3UPOBATh U BU3YAIM3UPOBATH PE3YJIbTAThl MOJAEIUPOBAHHS.

Baaners:

- OCHOBHBIMH TOHATHUSMH B IIPEAMETHON 00J1acTH;

- HaBbIKaMM pa3pabOTKU M MPUMEHEHUS] KOMIIbIOTEPHBIX MOJIEIEH HBOIOIUU
npuMecu B aTMocdepe i OLEHKU 3arps3HeHust aTMOC(hEepHOro BO3ayXa.

3. O0BeM AUCIUTUTUHBI (MOTYJIS).
3.1. O0mas Tpy10€MKOCTh AUCITUTIIIUHBI (MOTYIIS).

OO6miass TPyAOEMKOCTh JUCHMIUIMHBI (Momyns) coctaBiaser 4 3.e. (144
aKaJeMHYeCKuX Jyaca(oB).

3.2. O06bem pgucturuidHbl (Moaynsi) B ¢GoOpME KOHTAKTHOM pabOThI
oOyJarommxcs ¢  TeJaroridecKuMu  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMH K peaM3aliii 00pa30BaTeIbHON MPOrPaMMbl Ha HHBIX YCIIOBHUSX,
IPU MPOBEJACHUM YIECOHBIX 3aHATUA:

Komnuectso
Tun yueOHbIX 3aHATUN "acop
Bceero Cen
Ne7
KonTaxTtHas paboTta npu npoBeAeHUH YUeOHBIX 3aHATHI (Bcero): 66 66
B tom uncre:
3aHATHS JIEKIIMOHHOTO THIa 34 34
3aHATHUSI CEMUHAPCKOI0 THIa 32 32

3.3. O06beM AUCHUIUIMHBI (MOAYyJisi) B (opMe caMOCTOSTEIbHOU paboThI
oOydJaromuxcs, a Takke B (OopMe KOHTAKTHOH pabOThl OOyJarommxcs C
MearOrMIeCKuMU pabOTHUKAMU U (WJIH) JTUIIaMU, TIPUBJICKAEMBIMHU K pean3aliun
o0pa3oBaTeIbHOM MpOrpaMMbl HAa  HMHBIX  YCJIOBHSIX, TIPU  TPOBEACHUU
IPOMEXYTOYHOM aTTEeCTallUU COCTABIISIET 78 akaleMUuecKrX yaca (OB).

3.4. Ilpu 00y4yeHuun Mo MHAUBUAYAITLHOMY Y4€OHOMY IUJIaHY, B TOM YHUCJIE MPU
YCKOPEHHOM O0y4YeHUU, 00bEeM IAUCIHUILUIUHBI (MOJIYJISl) MOXKET OBITh peaTn30BaH
MOJTHOCTHIO B (hOpPME CaMOCTOSITETTLHOM pabOThl 00yUYarOIMUXCs, a Takke B (popme
KOHTaKTHOM paOOThl OOY4YaIOIIMXCSA C MEeIarornyecKUMU pabOTHUKAMHU U (WIJIH)
JMIIAMH, TPUBJIEKAEMBIMU K peasiu3aliid 00pa30BaTeIbHOW MPOrpaMMbl HAa MHBIX
YCIIOBUSIX, IPY MTPOBEACHUH MPOMEKYTOUHON aTTECTALIMH.



4. ConeprkaHue JUCHUTUIAHBI (MOTYIIS).

4.1. 3a”HaTHA JIEKIIUOHHOT'O THUIIA.

TemaTuka JEKIIMOHHBIX 3aHATHH / KpaTKOE CoepKaHue

MareMaTtudeckoe MOICIIMPOBAaHNE B 00JIaCTH aTMOC(HEPHBIX MPOIIECCOB
PaCCManHBaeMBIC BOIPOCHI:

- MHOT000pa3ue UCCIeI0BaTeIbCKUX 1 IPUKIIAIHBIX 33/1a4, TPEOYIOLINX MPUMEHEHUS] KOMITBIOTEPHOTO
MOACINPOBAHUA MTPOUECCOB 3arpsA3HCHUA aTMOC(i)epBI;

- OCHOBHBIC 2Tallbl MATEMATUYCCKOTO MOJACINPOBAHUA B obactu aTMOC(bepHI)IX IMpoHeCcCoB.

[TpumeHeHne MHPOPMALIMOHHBIX TEXHOJIOTMH B MOJIEIUPOBAHUY IIPOLIECCOB 3arPA3HEHUS

aTMochepbl

PaccmarpuBaeMbie BOITPOCHI:

- UCTOPHSL PA3BUTHS METOJIOB aTMOC(HEPHOTO MOJECIUPOBAHUS M UX IPUMEHEHUS LISl OLICHKH 3arpsi3HEHUS
aTMoc(epsl;

- COBPEMEHHOE COCTOSIHHIE TPOOJIEMBI;

- Pa3BUTHEC KOMIIBIOTCPHBIX MOH€H€I>'I aTMOC(iJCpBI.

O6mme cBenennst 00 aTMocdepe Kak peasbHOU CUCTEME JJIsl MOJISIIMPOBaHUS
PaccmarpuBaembie BOIIPOCHI:

- cTpoeHue atMochepbl, GU3NYECKIE U XUMUYECKHE CBOMCTBA aTMOC(hepH;

- METCOPOJIOTHICCKUE DJIEMEHTHI,

- I'palu€HT METCOPJIOTMYCCKUX DJICMCHTOB,

- UHOAUBUAYAJIbHAsA, JIOKAJIbHAA U IMIPOCTPAaHCTBEHHAS IIPOU3BOAHBIC.

I'uppomeTeoposiornueckrue OaHKU JaHHBIX

PaccmaTpuBaeMbie BOIIPOCH:

- (hopMaThI TUAPOMETCOPOTOTMICCKHUX TaHHBIX;

- ucrionb3oBanue nakera GRADS s 00paboTky 1 aHaIHM3a THAPOMETEOPOJIOTHYECKOM NH(pOopMalny;
- THAPOMETEOpOJIOTHYECKHE HH(OPMAIIOHHBIE pecypchl B Poccrn 1 3a pybexom;

- peaHanus3

- CHCTEMbI MOHUTOPHHTA a3PO30JILHOTO U ra30BOT0O COCTaBa aTMoc(hepsl

I'moGanbHOE MOJEIMpOBaHKE 3arpsi3HEHUs aTMOC(EpBI

PaCCManI/IBaeMI)IG BOIPOCHI:

- AUCKPCTU3alusa ypaBHeHI/Iﬁ aTMOC(l)epHBIX IpouecCoB MMpu rio0aabLHOM MOACINPOBAHNUH,
- 0COOEHHOCTH TIIO0ATLHOTO MOJIETUPOBAHKSI aTMOC(EPHBIX MPOLIECCOB

PernonannHoe MOJCIIMPOBAHUE 3aI'PA3HCHUA aTMOC(bepBI

PaccmatpuBaemble BOIIPOCHL:

- INCKpEeTH3alysl ypaBHEHNH aTMOC(EPHBIX MPOIIECCOB MPH PETHOHATEHOM MOJEINPOBAHUM;

- 0COOEHHOCTH PETHOHAIBFHOTO (Me30MacITabHOT0) MOACITHPOBAHMUS aTMOC(EPHBIX MPOIIECCOB

MCTO,Z[BI PacdyCTOB paCCCUBaHUA BBI6pOCOB 3arpA3HAIOIHNX BCIHICCTB B aTMOC(i)CpC B
IMPAaKTUKC MHXKCHCPA-OKOJIOIra

PaccmarprBaeMble BOIIPOCHI:

- METOJIbI PACYETOB PACCEMBAHMUS BHIOPOCOB BPEHBIX (3arPS3HAIONINX) BEIIECTB B aTMOC(HEpPHOM BO3IyXe
(TTpukaz Munnpupost Poccrn ot 06 urorst 2017 Ne 273) — MPP-2017;

- IpOrpaMMHBIE TTaKeThI, peanusytome MPP-2017.

[TepcriekTHBHBIE MOAEIHN JJISL OIICHKU 3arpsi3HEeHUsT aTMOC(epsI
PaccmaTpuBaemble BOIIPOCHI:
- cucteMa atMocdeproro moaeauposanus WRF, xumuko-Tpancnopthsiit 610k WRF-chem;




/1

TemaTnka JeKIIUOHHBIX 3aHITHHN / KpaTKOC COACPIKAHUC

- monens CHIMERE.

4.2. 3aHATHS CEMHHAPCKOTO THUIIA.

JlaGopatopHbie pabOTHI

HaunmenoBanue nabopaTOpHBIX paboT / KpaTKOe coaepKaHue

PABOTA C APXMBOM ITOI'OJ1bI

B pesynbrare BhINONHEHHS 1AOOPATOPHOI PabOTHI CTYAEHTHI Y3HAIOT, KaK OCYIECTBIISTh:

- TIOMCK U OIIpeJielIeHIe METeOPOJIOTHUECKUX TapaMeTPOB U1 MOJEIUPOBAHUS 3arPsI3HEHNST aTMOC(EPHI;
- TIOJIy4YHHE CTATUCTUYECKHUX AaHHBIX O IapaMeTpax aTMOChepsl.

PAGOTA C ITPOI'PAMMHBLIM ITAKETOM GrADS

B pesynbTaTe BEINOIHEHUS J1a0OpaTOPHON pabOThI CTYAEHTHI Y3HAIOT, Kak 00padaTeiBaTh, aHATM3UPOBATh U
BU3YyaJIN3UPOBATH THIPOMETEOPOIIOTHYECKYIO HH(OPMALHUIO.

OLEHKA 3ATPA3HEHUSI ATMOC®EPBI HA OCHOBE HA OCHOBE MPP-2017
B pesynbraTe BBINONHEHHS 1aOOPaTOPHOI pabOTHI CTY/AEHTHI 3HAKOMSITCS C TIPOTpaMMOi pacdeTa
paccerBaHus BEIOPOCOB 3arps3HAIOIINX BELIECTB B aTMOocdepe, panusyromnieii MeToasl pac4eTos
paccenBaHus BHIOPOCOB BPEIHBIX (3arps3HSIONINX) BEIIECTB B aTMOC(HEPHOM BO3/IyXE, YTBEPKICHHBIE
[pukazom Munmnpuposr Poccun ot 06 uronst 2017 Ne 273.

BU3VAJIM3ALIMA PE3YJIBTATOB MOAEJIMPOBAHUA 3AI'PA3HEHUA
ATMOC®EPBI

B pesynbpTaTe BBIIONHEHHS TAOOPAaTOPHOI pabOTHI CTYACHTHI 3HAKOMSITCS € TPadhMuECKUM IIPOTPaMMHBIM
nakeroM SURFER u nmproOpeTaroT HaBbIKY TpadHuecKoro NpeICTaBIeHHs Pe3yIbTaTOB MOAEINPOBAHUS
3arpsisHeHus aTMochepsbl

[IpakTrueckue 3aHsATUA

TemaTHka MPaKTHYECKUX 3aHATHI/KPATKOE COACPKAHNE

OBUIEE ITOHATHUE O MOJAEJIMPOBAHUU 3ATPA3HEHUA ATMOC®EPHI
B pesynbTaTe BBIOIHEHNS TPAKTHIECKOH PaOOThI CTYICHTHI Y3HAIOT:

- 4TO MPEACTABIAET COO0I MOJENINPOBAHHUS 3arPA3HEHUS aTMOC(EPEI;

- U4 4ero HeoOXOAMMO IPOBOJUTH MOJETUPOBAHNE 3aTrPA3HEHNUs aTMOC]EpHI.

O3HAKOMJIEHUE C BASAMU I'NAIPOMETEOPOJIOTUYECKU X JJAHHBIX

B pesynbraTe BBHINOIHEHHS TPAKTHYECKOH PaOOTHI CTYICHTHI 3HAKOMSTCS ¢ MH()OPMAIIMOHHBIME PECYpCcaMH,
COJIep KallIMA apXUBBI IAHHBIX O COCTOSIHIH aTMOC(EPHOTO BO3/1yXa — Pe3y/IbTaTaMy peaHalln3a v IporHo3a
COCTOSIHHA aTMOc(depsl U KIUMaTa

O3HAKOMIJIEHUE C BASAMU JAHHBIX ASPO30JIbHOT'O U T'A30BOI'O
COCTABA ATMOC®EPEHI

B pesynbpraTe BBINONHEHNS TPAKTUIECKOH PaOOThI CTYEHTHI 3HAKOMSTCS ¢ HH()OPMALMOHHBIMH PECypcaMH,
COJIep KalllIMK apXUBBI IAHHBIX O COCTOSIHIH aTMOC(EPHOT0 BO3/1yXa — pe3y/IbTaTaMy peaHalin3a v IporHo3a
COCTOSIHHSI aTMOC(EPHI U KITMMaTa

OTPABOTKA ITPAKTUYECKUX ITPUEMOB BbIYMCJIEHNA ITPOU3BOIHBIX B
KOHEYHBIX PABHOCTAX

B pesynbraTe BRIONHEHHS TPAaKTHYECKOH PAOOTHI CTYICHTHI MPHOOPETAIOT IPAKTUIECKNE HABBIKK B pacueTe
MIPOM3BOAHBIX B KOHEUHBIX PA3HOCTSIX, HEOOXOANMBIE MTPU YUCICHHOM aHaJIHM3€ U MPOTHO3E MOJIeH
3arpsA3HAIOMUX TPUMECEN.




4.3. CamocrosTenbHas padoTa 00y4Jaromuxcsl.

i\f; Bua camocTrosiTenbHONM pabOThHI
1 |usyuyeHue nuTepaTyphl
2 IToaroroBka Kk MpOMEKYTOYHOM aTTECTALIMH.
3 [TonroToBka K TeKymeMy KOHTPOJIIO.

5. IlepeueHb wu3AaHUI, KOTOpbIE PEKOMEHAYETCS HCIOIb30BaTh MpPH

OCBOEHUU JUCHUIUIMHBI (MOJTYJIS).

11\/?1 bubnmuorpaduueckoe onucanue MecTto noctyna
1 | Dkonorus : yueOHUK U TPAKTUKYM JIJISl CPEAHETO https://urait.ru/book/ekologiya-
npodeccuoHanbHOro 00pa3zoBaHus; — MOCKBA : 513189
WznarensctBo FOpaiit, 2023. — 283 ¢. — ISBN 978-5-534-
01077-0. O. E. KonnpatseBa Yueonuk FOpaiit, 2023
2 | O6mas 3Ko0JI0rus : y4eOHHUK U MTPAKTHUKYM JIJIsl By30B — https://urait.ru/book/obschaya-
Mocksa : U3narenbctBo FOpaiit, 2023. — 190 ¢. — ekologiya-513545
(Bricmiee oopazoBanue). — ISBN 978-5-9916-9777-4.
[Tanosa E. U., HoBukos B. K. Yuebnuk FOpaiit , 2023
1 DKOJIOTHsI TPAHCTIOPTA : YUeOHHK M MPAKTUKYM JIJISI By30B https://urait.ru/book/ekologiya-
— 6-e u31., mepepad. u gon. — Mocksa : M31aTenscTso transporta-511072
FOpaiit, 2023. — 418 ¢. — (Bsiciiee odbpazoBaHue). —
ISBN 978-5-534-12793-5. ITaBnosa E. U., Hosukos B. K.
Yuebnuk KOpaiit , 2023
2 | Dxojorus : yueOHUK ¥ MPAKTHKYM JIJIsl By30B — 2-€ H31I., https://urait.ru/book/ekologiya-

nepepab. u gon. — Mocksa : U3narensctso FOpaiit, 2024, | 534972
— 448 c. — (Bricmee oopazoBanue). — ISBN 978-5-534-
18400-6. H. H. Mutuna, b. M. ManaiieHkoB YueOHUK
IOpaiir , 2023

6. IlepeueHb COBpPEMEHHBIX MNPOPECCHOHAIBHBIX 0a3 JaHHBIX U

I/IH(I)OpMaHI/IOHHLIX CIIPAaBOYHBIX CHCTCM, KOTOPBIC MOI'YT HCIIOJIB30BATLCA IIPpH

OCBOCHUHU JTUCUUTUTUHBI (MOJTYJIS).

Oomepoccuiickuit mopran Math-Net.Ru (http://www.mathnet.ru/)

OO6mure nHpopMalOHHBIE, ClIpaBOYHbIE U TOUCKOBbIEe «KoHCynbTanT [Imocy»
I'mapomereoponornueckas 6a3a nanubix NCAR/ UCAR (rda.ucar.edu/)
ApXUB TTOTOJIbI (WWW.TpS.1u)

JlanHbIe 0 3arpsa3HeHun aTMocpepbl MOCIKOMOHUTOPHUHTA (IMOSeCOm.mos.ru)
HNHuteprer-nopran CHUCTEMBI MOJIEJIMPOBAHUSA WRF

(www2.mmm.ucar.edu/wrf/users/)



7. llepeueHb  JUIEH3MOHHOTO ©  CBOOOJHO  PacCHpOCTPAHIEMOIO
MPOrPaMMHOr0 OOECIIE€YEeHHs, B TOM YHCIE OTEYECTBEHHOI'O ITPOM3BOJICTBA,
HEOO0XOAUMOTO JJIsi OCBOEHUS AUCLIUILINHBI (MOYJIS).

Microsoft Office 365, OpenGrADS, Cmax, MS Visual Studio, PyCharm,
Surfer

8. Omucanwe MarepuaabHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIIECTBJIICHHSI 00pa30BaTEIHLHOTO MPOIIEcca MO JUCITUTUIHHE (MOYJIIO).

Jlns mpoBefeHHsT JEKIIMOHHBIX 3aHATHH HE0OXOAWMa CHeIHalu3UpOBaHHAS
JIEKIIMOHHAS ayJUTOPHUS C MYJIbTUMEINA alapaTypoi.

AynuTOpHBIE KOMIIBIOTEpPHl OCHAIAIOTCA JIMIEH3MOHHBIM MPOrPaMMHBIM
obecrieueHneM, OOECTIEYMBAIOLIUM YIOBIETBOPUTEIbHYIO CKOPOCTh MOTYyYEHUS
MaTepuajoB U3 ceTu VHTepHEeT, HaleXKHYI0 IEMOHCTPALMIO BHUIEOMATEpUAIIOB
pa3NuYHBIX (OPMATOB.

PabGouee Mecto mpemonmaBarenss C  HEPCOHATBHBIM  KOMIIBIOTEPOM,
noakiroY€HHBIM K ceTsIM INTERNET u INTRANET.

Criennanu3upoBaHHas JIEKIIMOHHAs ayAUTOPUS C MYJIbTUMENA alnapaTypo.

9. ®opma MPOMEKYTOUHON aTTECTALUM:

3ayet B 7 cemecTpe.

10. OuenouyHble MaTepUabl.

OueHouyHblE MaTepuaibl, NPUMEHSEMbIE MPU MPOBEACHUN NPOMEKYTOYHON
aTTecTaluy, pa3padaThIBalOTCSl B COOTBETCTBUU C JIOKAIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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