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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Ilenbto ocBoeHuss ydeOHOM nucuuIUIMHBL (Monyis) «KommbroTepHoe
MOJEIIMPOBAHUE BO3JIECH-CTBUS HA OKPYXKAIOUIYIO CPEAy ONACHBIX M BPEIHBIX
MPOM3BOJCTBEHHBIX  (HAaKTOpPOB»  sIBIsiETCS  (OPMUPOBAHHME Yy  CTYJEHTa
KOMIIETEHIIM B 00JIacTU pa3pabOoTKU U MPUMEHEHUS! KOMITBIOTEP-HBIX MOJeNeH
BO3/CMCTBUSI ONACHBIX U BPEAHBIX IPOU3BOJCTBEHHBIX (PAKTOPOB Ha OCHOBHBIE
KOMIIOHEHTBI OMOC(ephl U OKPYKAIOIILYIO CPEY B LIETIOM.

3amayell KOMIIBIOTEPHOTO MOJEIMPOBAHUS SIBJISETCS IIOJYyYEHHE HOBBIX
3HaHUU 00 0OBEKTE WIIH 17151 TPUOIIMIKEHHOM OLIEHKH MIOBEICHUS CUCTEM, CIIUIIIKOM
CJIOXHBIX JUISl QHATMTUYECKOTO UCCIEIOBAHMS.

2. Ilnanupyemblie pe3ynbTaThl 00YYEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbLHOM
porpamMmbl (KOMIIETEHIIUIM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-4 - Cpooco0eH TOHMMaTh MPUHLUIIBI PabOTHl  COBPEMEHHBIX
MHPOPMAIIMOHHBIX TEXHOJOTMH W HCIOJIb30BaTh MX JUISI PpELICHUs 3ajad
po(heCCUOHATILHON JAESITENIbHOCTH;

IIK-4 - PazpaboTka u BHEApEHHWE MEPONPUATHM, HAMpaBICHHBIX Ha
BBIIIOJIHEHHE TpeOOBaHUM B 00JacTH  OXpaHbl  OKPYXKAIOIIEH  Cpenpl,
MPEAYNPEXKICHUE BO3HMKHOBEHHUS YPE3BBIYAMHBIX CUTyalldil TMPUPOJHOTO H
TEXHOT€HHOTO XapaKTepa.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIII0) MPEIOIaraeT, 4To M0 ero pe3yabTaTaM
oOyyarommuiicst Oyier:

3HaTh:

- OCHOBHBIE€ MPUHIUIIBI IOCTPOEHUS MAaTeMaTUYECKUX MOJEJEH 3BOJOLUU
npuMecH B atMmocdepe;

- Haubojee pacnpoCTpaHEHHbIE Ha  JaHHBIH  MOMEHT  CHCTEMBbI
MOJICIUPOBAHUSL 3arpsi3HeHHs aTMocepbl W BEAYIIHME MCCIIEeI0BATEIbCKUE
IIEHTPHI, OTBEYAIOIIHE 32 UX Pa3pabOTKYy;

- OCHOBHBIC HMCTOYHWKHM JaHHBIX HaOMIOJIEHWN (aHaAlM3a) W peaHaau3a
COCTOSIHUS aTMOC(EpHI.

Baanernb:

- OCHOBHBIMH TIOHSITUSIMU B MIPEMETHON 00J1aCTH;

- HaBBIKaMH Pa3pabOTKU U TPUMEHEHUS KOMITbIOTEPHBIX MOJIEJICH SBOJIIOIUN
npuMecH B aTMocdepe IS OLICHKH 3arpsi3HEHUsT aTMOC(EPHOTro BO3IyXa.

YMmeTh:



-OnpeaAciiiTb MPHUMCHUMOCTbL  KOHKPCTHBIX MOI[GJIGfI oJis1 peIICHUA
OHpeI[CJIéHHBIX 3a/1a4 I10 OICHKC 3arpA3HCHHA aTMOC(bCpLI;

- II0JIB30BaThHCA OCHOBHBIMHU HCTOYHHNKAMH JaHHBIX HEI6JIIO,II€HI/II>’I (aHaJ'II/ISa) 141
pc€aHalin3a COCTOAHUA aTMOC(i)epLI;

- pa60TaTb C OCHOBHBIMH CI)OpMaTaMI/I JaHHBIX, UCITOJIb3YCMBIX IJIA XPaHCHUSA
KaK JaHHBbIX Ha6J'IIOI[eHI/If/'I COCTOAHHUA aTMOC(l)epBI, TaK U pC3yJIbTATOB YUCIICHHOIO
MOICIINPOBAHUS,

- OCYHICCTBIIATDH BBIUMCIIMTEIbHBIN OKCIICPUMCHT I10 OLICHKC KOHI_[CHTpaI_II/Iﬁ
IMPpUMCCH B aTMoc@epe C IIOMOIIIBIO YHCJICHHOU MOACIIN,

- AHAJIM3UPOBATDH U BU3YAJIIU3UPOBATH PC3YJIbTAThI MOACIIMPOBAHNA.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO0mast TPyIOEMKOCTh AUCIHUIUIMHBI (MOIyJsA) coctaBisieT 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOyvarolmuxcss € MEeJarorM4eckKuMu  pabOTHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KomnuectBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Ne7

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 64 64
B ToMm uncne:

3aHATHS JEKIIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO TUMA 32 32

3.3. O6beM muCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITENIbHOW padOThI
oOydJaronuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIMIMXCA C
nearoruaeckKuMu paboTHUKAMHU U (WITH) JIUIIaMU, PUBIIEKAEMBIMH K peau3aiiu
o0pa3oBaTeNbHON MpOTpaMMbl HA HWHBIX YCIOBHUSX, TMPU TPOBEIACHUU
IPOMEKYTOUHOM aTTecTauu cocrapisieT 80 akaieMrUuecKkux yaca (OoB).

3.4. ITpu oOy4eHHMH IO MHAUBUAYATILHOMY YICOHOMY IIJIaHy, B TOM YHCIIC TPH
YCKOPEHHOM 00y4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peain30BaH
MOJTHOCTHIO B (POpME caMOCTOSTENIHbHON padOThl 00yJaromuxcs, a Takxke B hopme
KOHTaKTHOU pabOThl 0Oy4YarOIIMXCA C MEJarori4ecKuMu paboTHUKAMHU U (WJTHN)
JUIaMU, TIPUBIIEKAEMBIMH K peaM3aIliid 00pa30oBaTEILHON MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TIPH MMPOBEACHUH TIPOMEKYTOYHOW aTTECTaIINH.




4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/o

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

['moGanpHOE MOJETMPOBAHKE 3arPSA3HEHUST aTMOC(EPHI

PaccmaTpuBaemble BOIPOCH:

- JUCKPETU3anus ypaBHEHUH aTMOC(EPHBIX MPOIECCOB MPH TII00AIEHOM MOJICTHPOBAHNH;
- 0COOEHHOCTH IN100AIBHOIO MOAEIUPOBAHUS aTMOC(EPHBIX IPOLIECCOB

PernonanpHoe MOACIINPOBAHUC 3arpsA3HCHUA aTMOC(i)CpBI

PaccMarpuBaeMble BOIIPOCHL:

- IUCKpETU3anus ypaBHEHHH aTMOC(EPHBIX POIIECCOB IPH PETHOHATEHOM MOJCIUPOBAHNH;

- 0COOCHHOCTH PETHOHAIBHOTO (ME30MacITabHOT0) MOAEINPOBAHMUS aTMOC(EPHBIX MIPOLIECCOB

[TpumeHenne MHPOPMATMOHHBIX TEXHOJIOTUH B MOJICTTMPOBAHUH TPOLIECCOB 3arpsi3HEHUS

aTMocdepsl

PaccmarpuBaeMble BOIPOCHL:

- UICTOPUA PAa3BUTUA METOJ0B aTMOC(bepHOFO MOJCIUPOBAHUA U UX IPUMEHCHU A IJI OUCHKHU 3arpsA3HCHUA
aTMoc(epsr;

- COBPEMEHHOE COCTOSIHUE TPOOIEMBI;

- pa3BUTHE KOMIBIOTEPHBIX MoJeIell aTMOC(EpEL.

MaremaTnueckoe MOJEIUPOBAHUE B 00JACTH aTMOC(EPHBIX MTPOLIECCOB
PaCCManI/IBaCMLIe BOIIPOCHI:

- MHOFOO6pa3I/I€ HCCJICAOBATCIIbCKUX U IIPUKJIAAHBIX 3a1a4, Tpe6yIOH_[I/IX MIPUMCHCHHUSA KOMIIBIOTCPHOT'O
MOACIUPOBAHNA NPOLCCCOB 3arpsA3HCHUA aTMOC(I)epLI;

- OCHOBHBLIC dTallbl MATEMATHYCCKOT'O MOJCIIMPOBAHUA B obnactu aTMOC(bepHBIX IIPOLECCOB.

O6urme cBenenus 06 arMmocdepe Kak peasbHON crucTeMe Ul MOJEINPOBAHUS
Oo61mue cBegenuns 00 atMochepe Kak peasbHOM CUCTeME ISl MOACTUPOBAHUSI
PaccmarpuBaemble BOIIPOCHL:

- CTpOoeHHE aTMOC(EpHI, PH3NUECKUEC U XUMHUIECKUE CBOMCTBAa aTMOC(EPHI;

- METEOPOJIOTUIECKHE JICMEHTHI;

- TPaJMeHT METCOPIIOTUIECKUX HIIEMEHTOB;

- HHANBHYyaTbHAS, IOKaJIbHAsI U TIPOCTPAHCTBEHHAS TIPOU3BOIHEIC.

FI/I,I[pOMeTeOpOJ'IOF HUeCKUe OaHKH JaHHBIX

I'unpomereoposiornyeckne 6aHKM TaHHBIX

- opMaThl THIPOMETEOPOIOTUIECKUX JaHHBIX;

- nucnonp3oBanue nmakera GRADS ams 06paboTku 1 aHaIH3a THAPOMETEOPOIOTHIECKOH HHPOPMAaLNY;
- THpOMeETeoposIornueckre HHHOPMaIlMOHHbIE pecypchl B Poccu 1 3a pybexoM;

- peaHanu3

- CHCTEMbl MOHUTOPHHI@ a3P0O30JILHOTO U Fa30BOI'0 COCTaBa aTMOC(hephI

MeTop1 pacueToB pacceMBaHUS BEIOPOCOB 3arps3HSIONINX BEIIECTB B aTMOC(epe B

IMPAKTHUKE MHKCHEPA-3KOJIora

MeTomp! pacueToB pacceMBaHUS BRIOPOCOB 3arpsA3HAIONINX BEIIECTB B aTMOc(epe B IMIPAKTHKE HHKEHepa-
9KOJIOTa

- METOZBI PACYETOB PACCEHBAHMSI BHIOPOCOB BPEAHBIX (3arpsI3HSIONINX) BEIIECTB B aTMOC(HEPHOM BO3IYyXE
(ITpukaz Munnpupost Poccun ot 06 utonst 2017 Ne 273) — MPP-2017;

- IpOorpaMMHbIe MakeThl, peanusytomme MPP-2017.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

[TepcnieKTHBHBIE MOJCIH ISl OLIEHKHU 3arpsi3HEHHs aTMOC(hepbl
[lepcriekTUBHBIE MOAENH JUIS OLICHKH 3arps3HEHHs aTMOC(hephI

- cuctemMa armMocdepHoro mopenupoBanuss WRF, xumuko-rpancroptHsiit 610k WRF-chem;
- moaens CHIMERE.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepxaHue

BU3YAJIIM3ALUA PE3VIIBTATOB MOJIEJIMPOBAHU A 3AT'PA3HEHIM A
ATMOC®EPHI

B pesynabTaTe BRITOTHEHHS TA00PATOPHOH pabOTHI CTYJEHTHI 3HAKOMATCS € TpaMIeCKUM IIPOTPAMMHBIM
nmakeToM SURFER u nprnoGpeTaroT HaBBIKH IpadUuecKoro MpeCcTaBICHUS PE3yIIbTaTOB MOJICITHPOBAHNUS
3arpsi3HeHUs aTMochepsbl

OLIEHKA 3ATPA3HEHUSA ATMOC®EPBI HA OCHOBE HA OCHOBE MPP-2017
B pesynbraTe BhINONIHEHHS Ja00paTOPHOM pabOThI CTYACHTHI 3HAKOMSITCS C TPOrpaMMOi pacueTa
paccerBaHus BHIOPOCOB 3arpsi3HSIOIINX BELIECTB B aTMocdepe, panu3yronieir MeToabl pacyeToB
paccenBaHHs BHIOPOCOB BPEAHBIX (3arpsA3HSIONINX) BEIIECTB B aTMOC()EPHOM BO3yXE, YTBEPKICHHBIC
IIpukazom Munnpupozast Poccun ot 06 utonst 2017 Ne 273.

PABOTA C ITPOI'PAMMHBIM ITAKETOM GrADS

B pesynbTaTe BRIIOTHEHHS TA00PAaTOPHOH pabOTHI CTYJNEHTH Y3HAIOT, Kak 00pabaThIBaTh, aHATTM3HPOBATh
Y BU3YaJIM3UPOBATh THIPOMETEOPOJIOIHYECKYI0 HH(OpMALIUIO.

PABOTA C APXMBOM I1OI'OAbI

B pesynprarte BRIIOTHEHUS 1a60paTOPHOIT pabOTHI CTYICHTHI Y3HAIOT, KAK OCYIIECTBIATH:

- IOUCK U ONpeJieieHHe METEOPOJIOTMYECKUX TapaMeTpOB ISl MOAEINPOBAHUS 3arpsi3HEHUS aTMochepsl;
- OJIyYHHE CTATHCTHYECKNX JAHHBIX O MapaMeTpax aTMOc(epsl.

O6mue ceeaeHust 00 atMmocepe Kak peaqTbHON CUCTEME I MOJETHUPOBAHUS
B pe3ynprate BRIIOTHEHUS Ta00paTOPHOI pabOTHI CTYICHTHI Y3HAIOT, KAK OCYIIECTBIISATh:

- CTpOoeHHE aTMOC(EpHI, PI3NUECKUEC U XUMHUIECKUE CBOMCTBAa aTMOC(EPHL;

- METCOPOJIOTUIECKHUE DJIEMECHTDI;

- rpaJuCHT METCOPJIOTHICCKUX DJICMCHTOB,

- MHAWBUAYaJlIbHAasA, JIOKaJbHasd U MPOCTPAHCTBEHHAA MTPOU3BOAHBIC.

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

B pesynbTaTe BeIIOIHEHHS TA0OPATOPHOH pabOTHI CTYJEHTHI Y3HAIOT, KaK OCYIIECTBIISATh:

- (hopMaThl THAPOMETEOPOJIOTHIECKUX JIAHHBIX;

- ucrionp3oBanue nakera GRADS mist 06paboTky 1 aHaNHM3a THAPOMETEOPOJIOTHIECKON HH(OpMaIny;
- THPOMETEopOoJIoTHIecKre HH(OPMAIMOHHBIE pecypchl B Poccun 1 3a pybeskom;

- peaHanus

- CHCTEMbI MOHUTOPHHIA a3P030JIbHOTO U Fa30BOr0 COCTaBa aTMOC(hepsl

MCTOI[BI pacycToOB paCCCUBAHUA BBI6pOCOB 3arpA3HAOIINX BCIICCTB B aTMOC(bepC B
IMMPAKTHUKEC UHKCHCPA-OKOJIOTra

B pesynbTate BbINOJIHEHHS 1aOOPATOPHOM pabOThl CTYJCHTHI Y3HAIOT, KaK OCYLIECTBIISATh:

- METO/Ibl PACUETOB PacCeHBaHMs BHIOPOCOB BPEIHBIX (3arps3HSIONINX) BEIIECTB B aTMOC(EPHOM BO3JTyXe
(ITpukaz Munnpuponast Poccun ot 06 uronst 2017 Ne 273) — MPP-2017;

- IpOrpaMMHBIE MaKeThl, peanu3yonme MPP-2017.

[lepcrieKTUBHBIE MOJIENH JUISI OLIEHKHU 3arps3HEHHsI aTMOC(epbl
B pesynprate BRIIOTHEHUS Ta60paTOPHOIT pabOTHI CTYACHTHI Y3HAIOT, KAK OCYIIECTBIISATH:




Ne
/ HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue
/11
- cuctema armocdeproro Moxemuposanus WRF, xumuko-rparcrioptasiii 6ok WRF-chem;
- moaens CHIMERE.
4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.
No .
/ Bun camocrosiTensHO#M paboThI
/11

1 |W3yueHue nureparypsl

2 | IlogroroBka K MPOMEKYTOYHOM aTTECTAIUH.

3 | [loaroroBka K TeKyIemy KOHTPOJIIO.

5. Ilepedenr wu3maHuii, KOTOpHIC PEKOMEHAYETCS UCIIOIb30BaTh IIPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

11\/?1 bubnuorpaduueckoe onucanue Mecto gocrymna

1 | OGmas sxosorus : y4eOHUK U MPAKTUKYM IS https://urait.ru/book/obschaya-
By30B, 190 c., ISBN 978-5-9916-9777-4 E. 1. ekologiya-513545
[TaBnosa, B. K. HoBukoB. Yuebuuk tOpaiir , 2023

1 HopmupoBaHue U CHI)KEHHE 3arps3HEHUS https://urait.ru/book/normirovanie-i-
OKpY’KaloIleii cpeibl : yUeOHHUK U IpakTUKyM ayisi | Shizhenie-zagryazneniya-
BY308B, 454 c., ISBN 978-5-534-15425-2 A. I1. okruzhayuschey-sredy-511057
XaycrtoB, M. M. Penuna. IIpaktukym IOpaiit ,
2023

2 TexHoMoruYeCcKHe MPOIECChl SKOTOTUUECKON https://urait.ru/book/tehnologicheskie-
6esomacHocTH. ATMOchepa : yaeGHUK Ut By3oB, | Processy-ekologicheskoy-
201 c., ISBN 978-5-534-10700-5 A. 1. Poamonos, | PeZopasnosti-atmosfera-515191
B. H. Knymun, B. I'. Cucrep. YueOnuk FOpaiit ,
2023

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE€ MOTYT HMCIOJIb30BAThCS TPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

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

OO6mue wuHpOpMaIIMOHHBIC, CIPABOYHBbICE U TMOUCKOBbIE «KOHCYIHTaHT
[Tiroc»

I'mapomereoponoruueckas 6a3a qanabix NCAR/ UCAR (rda.ucar.edu/)

JlanHbIE 0 3arpsA3HEHUN aTMocQepbl MoOC3KOMOHUTOPUHTA
(mosecom.mos.ru)

NuTeprer-noprain CHUCTEMBI MOJIEIUPOBAHUS WRF
(www2.mmm.ucar.edu/wrf/users/)



7. llepedyeHb  JHUIIEH3UOHHOTO M  CBOOOJHO  PacCHpOCTPaHSIEMOIo
MpPOrpaMMHOr0 OOEeCredYeHus, B TOM YHCIE€ OTEUYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOAUMOTO JIJIsl OCBOCHMSI TIUCUUTLTUHBI (MOYJIs).

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

8. OmnucaHue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO Mpolecca MO AUCIUILIUHE (MOIYIIO).

Jlyis mpoBenieHus JEKIIMOHHBIX 3aHATUNA HE0OXO0auMa CrelUaTu3upOBaHHAs
JEKIIMOHHAs ayAUTOPHUS C MyJbTUMEINA allllapaTypou.

AyaAUTOpHBIE KOMIBIOTEPHl OCHAIIAKOTCS JIMLEH3UOHHBIM IPOTrPaMMHBIM
o0OecrnieueHreM, OOECIEUMBAIOLIUM YOBIETBOPUTEIbHYIO CKOPOCTh IOJIYYEHHUS
MaTepUaJIOB U3 ceTU. VMIHTEpHET, HaJECKHYIO JEMOHCTPALMI0 BUAECOMATEPUATIOB
pa3IMYHbIX (OPMATOB.

Crneunanu3vpoBaHHas  JIEKIIMOHHAsg  ayAUTOpUs €  MYJIbTHUMEIHA
arnmnapaTypou.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3auet B 7 cemecTpe.

10. OueHouHbIE MaTEpUAIIBI.

OueHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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npodeccop, IOIEHT, J1.H. Kadeapsl
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