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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenbto ocBoeHWs yueOHOM mucHUIUIMHBL (Moxayisa) «KoMmbroTepHoe
MOJIETTMPOBAHME MPOIIECCOB 3arpsi3HeHUs aTMOochepbl» sBIsieTcss GOPMUPOBAHUE Y
CTyJIeHTa KOMIIETEHIIUI B 00JIaCTH MOJIEIIMPOBAHUS MIPOIIECCOB B aTMocdepe,

CBSI3aHHBIX C HBOJIIOIMEH 3arps3HSIONIMX MpPUMECEH, a TakKe MpPUMEHUE
KOMIIBIOTEPHBIX MOJICNICH JIS PEIICHUsl 3aJay OLEHKHU 3arpsi3HCHHUS U OXPaHbI
aTMoc(epHOTro BO3ayXa.

2. Ilnanupyembie pe3ynbTaTbl 00YUEHHS MO JUCHUILIMHE (MOIYJIIO).

IlepeueHp (GopMUpYEMBIX pPE3yJbTaTOB OCBOEHMsSI 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHuUs 10 AUCHMILTMHE (MOIYIIO):

OIIK-4 - CpoocobeH TOHMMAaTh MPUHIMIBI PabOThl COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHM U HCIOJb30BaTh MX JJIA pEIICHUs 3aj]ad
po(heCCUOHATILHON JAESITEIbHOCTH;

IIK-4 - Pa3paboTka u BHEApPEHHWE MEPONPUATHI, HAMpaBICHHBIX Ha
BBIIIOJIHEHHE TpeOOBaHUM B  00JacTH  OXpaHbl OKpYXKAIOIIEH  Cpenpl,
MPEAYNPEKICHUE BO3HUKHOBEHMS YPE3BBIYANHBIX CHTYallMd IPUPOJAHOTO H
TEXHOT€HHOTO XapaKTepa.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yibTaraM
oOyyarommiicst Oyier:

3HaTh:

- OCHOBHBIC MPUHIUIIBI MMOCTPOCHUS MAaTeMaTHYECKUX MOJEJICH SBOJIOIUU
npumMecH B atMmocdepe;

- Haubojee pacnpoCTpaHEHHbIE Ha  JaHHBIH  MOMEHT  CHCTEMBbI
MOJICTTUPOBAHUS 3arpsi3HEHUsT aTMocepbl U BEAyIIME MCCIEA0BATEIbCKUE
[IEHTPHI, OTBEYAIOIIIHE 32 UX Pa3paboOTKYy;

- OCHOBHBIC HMCTOYHUKH JaHHBIX HaOMIOJIEHWN (aHalW3a) W peaHaau3a
COCTOSIHUSI aTMOC(DEpHI.

Baangern:

- OCHOBHBIMH TIOHSITUSIMU B MIPEMETHON 00J1aCTH;

- HaBBIKaMH Pa3pabOTKU U TPUMEHEHUS KOMITbIOTEPHBIX MOJIEJICH SBOJIIOIUN
npuMecu B aTMocdepe IS OLICHKH 3arpsi3HEHUsT aTMOC(EPHOTro BO31yXa.

YMmeTh:
-OHpeI[eJ'IHTB HpI/IMeHI/IMOCTB KOHI(peTHI)IX Moneneﬁ JJIA peIHeHI/ISI
OTIPEICIIEHHBIX 3a/1a4 10 OIICHKE 3arps3HEHUsS aTMOC(EphI;



- TI0JIb30BATHCSl OCHOBHBIMU UCTOYHHKAMH JIaHHBIX HAaOI0AeHUH (aHaIN3a) 1
peaHanm3a coCTosIHUS aTMoc(hepsr;

- paboTaTh C OCHOBHBIMH (hOpMAaTaMu TaHHBIX, UCIOJIb3YEMBIX JIJIsl XpaHEHUS
KaK JIaHHBIX HAOJIOZCHHI COCTOSHUSI aTMOC(EpBl, TaK U PE3yJIbTATOB YHUCICHHOTO
MO/JICJINPOBAHUS;

- OCYILECTBJIATH BBIYMCIUTEIbHBIN SKCIIEPUMEHT IO OLIEHKE KOHIICHTPAIUii
pUMecH B aTMoc(epe ¢ IOMOIIBIO YUCIEHHONW MOJIEIH;

- QHAJIM3UPOBATH M BU3YAIU3UPOBATH PE3YJIbTAaThl MOJCIUPOBAHUSL.

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

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (Monayisi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAYJsi) B (opMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MEJarorM4YeCKUMH  padOTHUKaAMU U (WIM)  JIHUIaMH,
MPUBJIEKAEMBIMHU K peaju3aiii 00pa3oBaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tum yqeOHBIX 3aHATHI
Bcero | Cemectp Ne7

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 64 64
B tom uncne:

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

3.3. O6beM mucCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW pabOThI
oOyyJarormxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
Mearoru4ecKuMy paboTHUKAMHK U (WJTH) JTUIIaMU, TIPUBJICKAEMBIMH K peaTU3aIliH
oOpa3oBaTeNnpHON TpOrpaMMbl  HA HWHBIX  YCIOBUSAX, TP  IPOBEICHUU
MIPOMEXKYTOUHOM aTrTecTauu coctapisieT 80 akageMuueckux yaca (OB).

3.4. IIpu 0Oy4eHuu o MHAMBUAYAIbHOMY Y4eOHOMY ILIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHWHU, 00BEM JUCITUTUIMHBI (MOMYIIS) MOXKET OBITh peain30BaH
MTOJTHOCTHIO B (pOpME CaMOCTOSITENIHbHON pabOThl 00yUaroOMuXCs, a Takke B (hopme
KOHTaKTHOM pabOThl 00YyYalolMXCsl ¢ MEAArorHuecCKUMu pabOTHUKaMHU U (MIIH)
JUIIAMH, TIPUBIIEKAaEMBIMH K pean3alii 00pa30BaTeIbHONU MPOTpaMMBbl Ha HHBIX
YCIIOBUSIX, TIPH MTPOBEICHUHU TPOMEKYTOUHOU aTTECTAIIHH.

4. ConepxaHue JUCUUILIAHBI (MOIYJIA).




4.1. 3aHATHSA TEKIIMOHHOTO THUIIA.

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

I'moGanbHOE MOIENIMPOBAaHUE 3arpA3HEHUST aTMOC(EPHI

PaccMaTprBaeMble BOTIPOCHI:

- AUCKpCTU3alus ypaBHeHI/Iﬁ aTMOC(l)epHI)IX MpoUECCOB IpHU ria00albHOM MOACJINPOBAHUU,
- 0COOEHHOCTH T100aJILHOIO MOECJIMPOBaHUA aTMOC(l)epHLIX IMpo1EeCccoB

PernonanpHOE MOJEIMPOBAHUE 3arps3HEHUST aTMOC(HEPBI

PaccmarpuBaembie BOIIPOCHL:

- JUCKPETU3anus ypaBHEHHH aTMOC(EPHBIX IPOLECCOB IPH PETHOHATEHOM MOJACIUPOBAHNH;

- 0COOCHHOCTH PETHOHAIBHOTO (ME30MAaCIITAOHOTO0) MOJESITUPOBAHNS aTMOC(EPHBIX MPOIIECCOB

[Tpumenenne nHPOPMALIMOHHBIX TEXHOJIOTHIA B MOJICTUPOBAHUH IIPOIIECCOB 3arps3HEHUS

aTMocdepsl

PaccmaTrpuBaeMble BOIIPOCHI:

- UICTOPUA Pa3BUTUA METOJ0B aTMOC(i)epHOFO MOJCIUPOBAHUA U UX IPUMCEHCHUA IJIA OLICHKU 3arpsI3HCHUA
aTMoc(epsr;

- COBPEMEHHOE COCTOsIHHUE TPOOIEMBI;

- pa3BUTHE KOMIBIOTEPHBIX MoJelel aTMOC(hepbL.

MaremaTnueckoe MOJEIUPOBAHUE B 00JACTH aTMOC(EPHBIX MTPOLIECCOB
PaCCManI/IBaeMBIe BOIPOCHI:

- MHOF006paSI/Ie HCCJIICAOBATCIbCKUX U IIPUKJIAAHBIX 3a/J1a4, Tpe6y101_unx MIPUMCHCHUA KOMIIBIOTEPHOT' O
MOACINPOBAHNA NPOLCCCOB 3arpsA3HCHUA aTMOCCI)epLI;

- OCHOBHBIC 3Tallbl MATEMATUYICCKOI'O MOJICIUPOBAHNS B obactu aTMOC(bepHI)IX MpO1ECCOB.

O6mue ceeaeHust 00 atMocepe Kak peaqTbHON CUCTEME I MOJSITUPOBAHMS
PaccmaTtpuBaeMble BOIIPOCHI:

- cTpoeHue arMocdepsl, pruznueckre 1 XMMHUYECKHEe CBOMCTBa aTMOCchephl;

- METEOPOJIOTUIECKHE 3JIEMEHTHI;

- TPaINeHT METEOPJIOTHUECKHUX JIEMEHTOB;

- HHIUBHyaJIbHaA, JIOKATbHAs U IPOCTPAHCTBEHHAS IIPOU3BO/IHBIE.

['unpomereoposiornueckne 6GaHKU TaHHBIX

PaccmarpuBaembie BOIPOCHL:

- opMaThI THAPOMETEOPOTIOTMICCKHUX TAHHBIX;

- ucrionib3oBanue nakera GRADS st 00paboTky U aHanKM3a THAPOMETE0POSIOrHYeCcKol HH(OPMAIIH;
- THAPOMETeopoJIornueckre HHGOPMaMOHHbIE pecypesl B Poccun 1 3a pydesxom;

- peaHayu3

- CHCTEMbl MOHHTOPHHIA a9PO30JILHOTO M Fa30BOI0 COCTaBa aTMOCHEpEI

MGTOHI)I PaCUCTOB paCCCUBAHUA BI)I6pOCOB 3arpA3HAOIINX BEIICCTB B aTMocq)epe B
IMMPAKTHUKE MHKCHECPA-OKOJIora

PaccmaTprBaemble BOIIPOCHL:

- METOJIBl PACUETOB PACCEHBAHMSI BHIOPOCOB BPEIHBIX (3arpsI3HSIONINX ) BEMIECTB B aTMOCHEPHOM BO3AyXE
(ITpukaz Munnpupoast Poccuu ot 06 utons 2017 Ne 273) — MPP-2017;

- IpOrpaMMHBIe TTakeThl, peanusytoume MPP-2017.

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

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

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.




JlaGopatopHbie pabOThI

rjj_)n HaumenoBanue nabopatopHbIX paboT / KpaTKoe coJiep:KaHue
1 BU3SYAJIM3ALNA PE3YJIBTATOB MOAEJIMPOBAHU A 3AT'PA3HEHU A
ATMOCODEPBI
B pesyinbTate BINOIHEHHS 1a00PATOPHON pabOTHl CTYJEHTHI 3HAKOMSATCS € rpaueCKUM IPOrPaMMHBIM
nakeroM SURFER u npro0perator HaBbIKH IpaduuecKoro npeacTaBieHus pe3yIbTaToB MOACIUPOBAHHS
3arpA3HCHUA aTMOC(i)epI)I
2 |OLEHKA 3ATPA3HEHUSA ATMOC®EPHI HA OCHOBE HA OCHOBE MPP-2017
B pesymnbrarte BRINOTHEHHUS Ta00paTOPHOI pabOTHI CTYICHTHI 3HAKOMSTCA C TIPOTPaMMOM pacdera
paccenBaHU BEIOPOCOB 3arps3HAIONINX BEIIECTB B aTMOcdepe, panu3yomnieit MeToasl pacueToB
paccenBaHHA BEIOPOCOB BPEIHBIX (3aTPA3HSIONINX) BEIIECTB B aTMOC(HEPHOM BO3AYXE, YTBEPKICHHBIE
IIpuxaszom Munnpupozas! Poccuu ot 06 utons 2017 Ne 273.
3 |PABOTA C ITPOIT'PAMMHBIM ITAKETOM GrADS
B pesynbraTe BHIMONHEHHS Ja00paTOPHOM pabOThI CTYACHTHI Y3HAIOT, KaKk 00padaThiBaTh, aHAIU3UPOBATh
1 BH3YaJHM3UPOBATH THAPOMETEOPOTIOTUICCKY IO HH(DOPMAIIHIO.
4 |PABOTA C APXHMBOM I10I'OZ1bI
B pesynbraTte BRIIOTHEHUS Ta00paTOPHOIT pabOTHI CTYICHTHI Y3HAIOT, KAK OCYIIECTBIISATS:
- IIOUCK 1 OMPCACIICHUE MCTCOPOJIOTUICCKUX MMAPAMETPOB IJIsI MOACIIUPOBAHMSA 3arpAA3HCHUSL aTMOC(I)epLI;
- MOJIYYHHUEC CTATUCTUYCCKUX NAHHBIX O MapaMeTpax aTMOC(I)epBI.
4.3. CamocrosiTenbHas padoTa 00ydaroImuxcs.
Ne
i Bun camocTosiTennbHOM paboThI
1 |W3yuenue nurepaTypsl
2 | I[loaroroBka K MPOMEKyTOYHOU aTTECTALIUU.
3 | [loaroroBka k TeKyIieMy KOHTPOIIO.

5. Ilepeuenr wu3naHUM, KOTOpPBIE PEKOMEHIYETCS MCHOJIb30BATh IPHU

OCBOCHHUH JUCHUIUIUHBI (MOIYJIA).

13.?1 bubnuorpaduyeckoe onucanue Mecto gocryna

1 | Dkonorus : y4eOHHUK ¥ NPAKTUKYM JUISI CPETHETO https://urait.ru/book/ekologiya-
npodeccroHanbHoro oopaszosanus, 283 c., ISBN 513189
978-5-534-01077-0 O. E. Konnparbea YueOHHK
IOpaiit , 2023

2 | OOmas 3xonorus : y4eOHUK U MPAKTUKYM JJIs https://urait.ru/book/obschaya-
By30B, 190 c., ISBN 978-5-9916-9777-4 E. 1. ekologiya-513545
[TaBnoBa, B. K. HoBukoB. Yuebnuk FOpaiit , 2023

1 | HopmupoBaHue U CHUXKEHUE 3aTrpsI3HEHUS https://urait.ru/book/normirovanie-i-

OKpYy’KarolIeil cpesibl : yUeOHHUK U IpakTUKyM a1 | Shizhenie-zagryazneniya-
BY30B, 454 ¢., ISBN 978-5-534-15425-2 A II. okruzhayuschey-sredy-511057
XaycrtoB, M. M. Peauna. IIpaktukym FOpaiir ,
2023




2 | TexHOMOrMYECKHE MPOLIECCHI IKOJIOTHUECKON https://urait.ru/book/tehnologicheskie-
6esonacHocTi. ATMocdepa : yueOHuK st By3oB, | Processy-ekologicheskoy-

201 c., ISBN 978-5-534-10700-5 A. U. Pozmonos, | Dezopasnosti-atmosfera-515191

B. H. Ky, B. I'. Cucrep. Yuebnuk KOpaiir ,
2023

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBHIE MOTYT HCIOJIb30BAaThCS IPH
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

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

OOmue wHPOpPMAIIMOHHBIC, CHpPAaBOYHBIC M IOMCKOBBIC «KOHCYIBTaHT
[Lnroc»

['unpometeoponornueckas 6a3a ganabix NCAR/ UCAR (rda.ucar.edu/)

ApxuB 1orojas! (Www.rp5.ru)

JlaHHBIE 0 3arpsI3HEHUN aTMocQepbl MoOCIKOMOHHUTOpPUHTA
(mosecom.mos.ru)
HNHTepHeT-nnopran CHUCTEMBI MO/JIEJINPOBAHUSA WRF

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

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOIO IPOU3BOJICTBA,
HEO0OXOUMOTO JIJIsl OCBOCHUSI TIUCIUTUTUHBI (MOYJIs).

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

8. Omumcanue MaTepHAIBbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON s
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

Jlst mpoBeieHNsT JTIEKIIMOHHBIX 3aHATHH HE0OX0aMMa CTeIHaIM3UPOBaHHAS
JIEKIIMOHHAS ayJAUTOPUS C MyJIbTUME/IMA anmapaTypoi.

AyIUTOpHBIE KOMIBIOTEPHl OCHAIAIOTCS JIMIIEH3UOHHBIM POTPAMMHBIM
obecrieueHreM, 00ECIIEUUBAIOIINM YAOBJICTBOPUTEIHHYIO CKOPOCTh TONYyYCHHUS
MaTepHaioB U3 CeTH. VIHTEepHET, HaJC)KHYIO JEMOHCTPAIMIO BHICOMATESPHAIIOB
paznuYHbIX (OPMATOB.

PaGouee MecTto mpemomaBarens C  MEPCOHAIBHBIM  KOMITBIOTEPOM,
noakIr0OUEéHHBIM K ceTIM INTERNET n INTRANET.

Crneumanu3upoBaHHas  JICKIIMOHHAs  ayAuTOpuUs €  MYJIbTHUMEIua
arnmnapaTypou.

9. ®opma POMEKYTOUHOM ATTECTALINU:



3auet B 7 cemecTpe.

10. OueHouHbIE MaTEPHAIIBI.

OuLeHOYHbIE MAaTEpHUAIIbI, IPUMEHSIEMBIE MPU MPOBEACHUHN MPOMEKYTOUHON
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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