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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lensto ocBoenust ydeOHOM aucuuruinHbl (Moayins) «KommbroTepHoe
MO/IEJIMPOBAHUE MPOIIECCOB 3arpsi3sHEHUs aTMOoc]epb» siBIseTca GOPMUPOBAHUE Y
CTyJIeHTa KOMIIETCHIINM B 00JIacTH pa3pabOTKH U MPUMEHEHUS] KOMIBIOTEP-HbBIX
MoOjiesiell BO3JECUCTBUSL OMACHBIX M BPEIHBIX MPOU3BOJCTBEHHBIX (DAKTOPOB Ha
OCHOBHBIE€ KOMITOHEHTBI OMOC(HEPHI U OKPYIKAIOIIYIO CPEAY B LIETIOM.

3ajadyeil KOMIIBIOTEPHOTO MOJACIMPOBAHUS SIBIISICTCS TOJIyYE€HHUE HOBBIX
3HaHUN 00 00BEKTE WU JIsl MPUOTUKEHHON OLIEHKY MOBEACHUS CUCTEM, CIIUIIIKOM
CJIOHBIX IS aHATMTUYECKOTO UCCIICIOBAHMS.

2. [Inanupyemblie pe3ybTaTbl 00y4YeHHUS 110 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHSI  00Opa30BaTEIbHOM
porpamMmbl (KOMIIETEHLUI) B pe3ybTaTe 00yUYeHUs M0 TUCHMILIUHE (MOIYIIO):

OIIK-6 - Cnoco0eH TMOHMMATh NPHUHIUIBI PaOOTBI COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJOTHA ¥ WCIIONB30BaTh WX IS peHIeHUs 3a7ad
npo¢eCCUOHAIILHON JIEATEIbHOCTH;

IIK-4 - Pa3paboTka W BHEApPEHHWE MEPONPHUATHHA, HAINPaBICHHBIX Ha
BBITIOJIHGHWE TpeOOBaHWMM B  00JIACTM  OXpaHBl  OKPYXKAMOIICH  CpEeIbl,
MPEeAyNpEeXICHUNEe BO3HUKHOBEHUS YPE3BBIUAWHBIX CHUTYyallMil MPUPOTHOTO H
TEXHOTEHHOTO XapakKTepa.

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOJaraeT, YTo Mo €ro pe3yJibraram
oOyuatoruiicst Oyier:

3HaTh:

- OCHOBHBIC TPHHIIMITBI TIOCTPOCHHSI MAaTEeMAaTHYECKHX MOJICJICH SBOJIIOINH
npuMecH B atmocdepe;

- HamboJjee pacmpocTpaHEHHbIE Ha  JIaHHBIHK MOMEHT  CHCTEMBI
MOJICTMPOBAHUST 3arpsi3HEHHWs] atMocepbl W BEAYIIME WCCIEI0BATEIHCKHUE
IIEHTPHI, OTBEYAOIIIHE 32 UX Pa3pabOTKYy;

- OCHOBHBIC HMCTOYHMKM JAHHBIX HAOMIOJCHUN (aHaNM3a) M peaHalinza
COCTOSIHHSI aTMOCQEPHI.

Baanern:

- OCHOBHBIMH TIOHATHSMH B IIPEAMETHOMN 00J1aCTH;

- HaBBIKaMHM Pa3pabOTKH U IPUMEHECHHS KOMITBIOTEPHBIX MOJIEIICH SBOJIIOIIUN
MpUMECH B aTMOocdepe VIS OIIEHKH 3arpsi3HeHUS aTMOC()EPHOTO BO3TyXa.

YMeTh:



-ONpEeJENsATh MPUMEHUMOCTh KOHKPETHBIX MOJENEeH JUisi  pelieHus
OMpeIeNIEHHBIX 3aJ1a4 0 OLICHKE 3arpsi3HEHUsT aTMOC(]epsI;

- TI0JIb30BAThCSl OCHOBHBIMU UCTOUYHUKAMHU JAHHBIX HAOJI0/ICHH (aHan13a) U
peaHannsa CoCTOSIHUSA aTMOC(hepHI;

- paboTaTh ¢ OCHOBHBIMU (hOpMATaMH JAHHBIX, UCTIOJIb3YEMBbIX IS XpaHECHUS
KaK JTaHHBIX HAOIIO/ICHUN COCTOSIHHS aTMOC(EphI, TaK U PE3yIbTAaTOB YUCICHHOTO
MOJEIUPOBAHUS;

- OCYIIECTBIISATh BBIYUCIUTEIbHBIA SKCIEPUMEHT IO OLICHKE KOHIIEHTpaIui
npuMecH B aTMocepe ¢ MOMOIILI0 YUCIICHHOW MOJIENH;

- AaHAIM3UPOBATh U BU3YAJU3UPOBATh PE3YJIbTAThl MOJICIUPOBAHMUS.

3. O0beM TUCUMIUTUHBI (MOYJIS).
3.1. O0mast TpyI0eMKOCTh AUCITUTUIMHBI (MOJTYJIS).

OO6mast TpynOEeMKOCTh AUCIHUIUIMHBI (MOIyJs) coctaBisier 4 3.e. (144
aKaJIeMHUYeCKUX Jaca(oB).

3.2. O6bem pgucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOyyaromuxcsi C  MeJarorMueckuMu  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
PUBJIEKAEMBIMU K peajn3aluyd 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIIOBUSX,
IPU MPOBEJAECHUHN YUEOHBIX 3aHITHI:

KomnuectBo yacos

Tun y4eOHBIX 3aHATHI
Bcero | Cemectp Ne7

KonTtaktHas paboTa mpu npoBeIeHNH yIeOHBIX 3aHATHH (BCETO0): 64 64
B ToMm uncre:

3aHATHSA JIEKIIMOHHOT'O THTIA 32 32
3aHATUSA CEMUHAPCKOro TUIa 32 32

3.3. ObveM muctuIUIMHBI (MOAYJs) B (popMe CamMOCTOSITENBHOW pPabOTHI
oOyyaromuxcs, a Takxke B (QopMe KOHTAKTHOM pabOThl OO0ydYarOIIUXCS C
NeAarorndyecKuMu pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBJIEKAEMbBIMH K peain3aliu
o0pa3oBaTeIbHOM MpOrpaMMbl HA HWHBIX YCIOBHUSX, IMpH MPOBEACHUU
IIPOMEKYTOUHOM aTTecTanuu cocrapiser 80 akaneMruecKux yaca (OB).

3.4. Ilpu oOy4eHnH 110 HHAUBUAYAIbHOMY YIYCOHOMY IIJIaHY, B TOM YHCIIE TPU
YCKOPEHHOM O0y4Ye€HHH, 00BEeM TUCHUIUIMHBI (MOJYJIsI) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYarouxcs, a Takke B hopme
KOHTAKTHOH paboThl 00YYaIOIIMXCS C MEJarorndyecKuMU paOOTHUKAMHU U (WJIH)
JUIAMU, TIPUBIIEKAEMBIMH K pPeali3aIiii 00pa3oBaTEIbHONW POrPaMMbl HA HHBIX
YCJIOBHSIX, TIPH MPOBEJCHUHU TIPOMEKYTOUYHOUN aTTECTAIINH.




4. ConepxkaHue JUCHUIUIAHBI (MOIYJIA).

4.1. 3a"HaTHs TEKIIMOHHOTO THUIIA.

o/

TemaTrKa JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHUE

['mobGanbHOE MOJIETMPOBAHUE 3aTPSA3HEHUS aTMOC(EPhI

PaCCManI/IBaGMBIG BOIPOCHI:

- TUCKpETH3aIHs ypaBHEHNH aTMOC(EpHBIX IPOIECCOB MPU TI00aTEHOM MOICITHPOBAHUH;
- 0COOEHHOCTH II100aJILHOIO MOACINPOBAHUA aTMOC(i)epHLIX Mpo1eccoB

PerunonanpHOE MOJCIMPOBAHUC 3aIpA3SHCHUA aTMOC(I)epLI

PaccmaTprBaemble BOIIPOCHI:

- IMCKPETH3aLus ypaBHEHH aTMOC(EPHBIX IIPOLECCOB IPH PETHOHAIBHOM MOJIEINPOBAHUH;

- 0COOEHHOCTH PErHOHANBHOT0 (Me30MacITabHOTr0) MOACINPOBAHHUS aTMOC(EPHBIX MPOLIECCOB

[Tpumenenne nHGOPMALMOHHBIX TEXHOJIOTHI B MOJEIMPOBAHUN ITPOLIECCOB 3arpsi3HEHUS

aTMocdepsl

PaCCManI/IBaeMBIG BOIPOCHI:

- UICTOPU PA3BUTHUA METOJOB aTMOC(I)CpHOFO MOJCINPOBAHUA U UX NPUMCHCHHNA 1JI1 OLICHKH 3arpsA3HCHUA
aTMocdepsr;

- COBPECMCHHOC COCTOSAHUE npo6neMm;

- pPa3BHUTHE KOMIIBIOTEPHBIX MOJIeIel aTMOC(hepHl.

MatemaTtrueckoe MOJICIMPOBaHKE B 00JIaCTH aTMOC(EPHBIX IPOIECCOB
PaccmaTpuBaemble BOTIPOCHI:

- MHOT000pa3ne UCCIIE0BATENBCKUX 1 MPUKIAIHBIX 33/1a4, TPEOYIOINX IPUMEHEHHUS] KOMITBIOTEPHOTO
MOJIEIUPOBAHUS IPOLECCOB 3arpsI3HEHUS aTMOC(EPBI;

- OCHOBHBIE JTaIlbl MATEMAaTUYECKOT0 MOJIEIUPOBAHUA B 00JIaCTH aTMOC(EPHBIX IIPOLIECCOB.

OOmue ceenenus 06 atMmocepe Kak peaqTbHON cHCTEME [T MOJICITUPOBAHUS
Oo6mue cBeneHus 00 atMocepe Kak peaabHOM CUCTEME JIJIsl MOJICTHPOBAHUS
PaccMaTprBaeMble BOIIPOCH:

- cTpocHHE aTMOChepsl, PU3MUSCKUE U XUMHUCCKHE CBOMCTBAa aTMOC(EPHI;

- METEOPOIOTHIECKHE IIIEMEHTBI;

- IPaIMCHT METEOPIIOTHUECKHUX IIEMEHTOB,;

- MHIUBH/yalbHas, IOKAJIbHAS U MPOCTPAHCTBEHHAS TIPOU3BO/THBIE.

FI/II[pOMeTeOpOJ'IOFI/I‘IeCKI/Ie OaHKH JaHHBIX

I'mapomereoponornueckne OaHKH JaHHBIX

- (hopMaThl TUIPOMETEOPOSIOTHYECKUX JaHHBIX;

- ucrionip3oBanue nakera GRADS st 00paboTky 1 aHaIM3a THAPOMETEOPOJIOTHYECKOH HH(DOpMAaLIUH;
- THAPOMETEOPOoJIornuecKkre HH(HOPMaMOHHBIE pecypesl B Poccun 1 3a pydesxom;

- peaHanM3

- CHCTEeMbI MOHHTOPHHI'a a9PO30JILHOT0 U Fa30BOT'0 COCTaBa aTMoc(epsl

MeTobl pacueToB pacceMBaHMs BEIOPOCOB 3arps3HSIONINX BEMIECTB B aTMocdepe B

MMPAKTHUKEC UHIKCHEPA-OKOJIOT'a

MeTobl pacyeToB pacCeMBaHus BRIOPOCOB 3arpsi3HAIOIINX BEIIECTB B aTMOc(epe B MPAKTHKE HHXXEHEepa-
9KOJI0Ta

- METO/IbI PACUETOB PACCEUBAHHMS BHIOPOCOB BPEIHBIX (3arPsA3HSIONINX ) BEIIECTB B aTMOC(HEPHOM BO3yXE
(ITpukaz Munnpupozast Poccuu ot 06 urons 2017 Ne 273) — MPP-2017,

- IpOrpaMMHbIE MaKeThl, peanusytomme MPP-2017.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

[TepcniekTHBHBIE MOJIETH JIJIs1 OIICHKH 3arpsi3HEHUST aTMOCHEphI
[lepcriekTHBHBIE MOAENH JUTS OLICHKH 3arpSI3HEHHS aTMOC(heph

- cucrema atmocdepHoro moaenupoBanus WREF, xumuko-tpancnoptasiii 610k WRF-chem;
- monens CHIMERE.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopaTopHbie pabOThI

HaumenoBaHue 1abopaTopHbIX paboT / KpaTKoe cofiepKaHue

BU3VYAJIIM3ALNA PE3YJIBTATOB MOJIEJINMPOBAHU A 3AT'PA3HEHU A
ATMOC®EPHI

B pesynbrate BIOIHEHHS 1a0OPAaTOPHOI pabOTHI CTYJEHTHI 3HAKOMATCS € TpaMuECKUM IPOrPaMMHBIM
naketoM SURFER 1 nprnoOpeTaioT HaBBIKM rpaTuecKoro NpeICTaBICHUs PE3yJIbTaTOB MOAEIHPOBAHNUS
3arpsisHEHUs aTMOc(eps

OLIEHKA 3AI'PA3ZHEHUA ATMOC®OEPBI HA OCHOBE HA OCHOBE MPP-2017

B pesynbrate BhITOTHEHHS 1a00paTOPHOI pabOThl CTYJEHTHI 3HAKOMSATCS C TIPOrpaMMOi pacyera
pacceuBaHus BEIOPOCOB 3arpsA3HAIOIINX BEIECTB B aTMocdepe, panusyronieii MeToasl pacyeToB
paccerBaHus BRIOPOCOB BPEAHBIX (3arps3HSIOINX) BEIIECTB B aTMOC(HEPHOM BO3/IyXe, YTBEPIKICHHbBIE
ITpuxazom Munnpupozas! Poccun ot 06 nrons 2017 Ne 273.

PABOTA C ITPOI'PAMMHBIM [TAKETOM GrADS

B pesynbrate BhIIOIHEHNS JTAOOPATOPHOI pabOTHI CTYJECHTHI Y3HAIOT, Kak 00pabaThIBaTh, aHAJIM3UPOBATh
1 BU3YaJIM3HPOBATh THAPOMETEOPOJIOTHUECKYIO HH(POPMALIHIO.

PABOTA C APXUBOM I10T'0O1bI

B pesysbrarte BRIIOIHEHUS Ta00PATOPHOI pabOTHI CTYJICHTHI Y3HAIOT, KAK OCYIICCTBIIATH:

- OKCK U OMPECIICHIE METEOPOJOTHUECKUX TApaMETPOB [T MOZCIHUPOBAHUS 3arPsI3HECHHS aTMOC(EPBI;
- MOJIyYHHE CTATUCTHYCCKUX JaHHBIX O MapaMeTpax aTMOChEpsI.

O6mme cBeneHust 00 aTMocdepe Kak peaabHOM CUCTEME /I MOCITMPOBAHUS
B pesynprarte BRIOTHEHUS Ta00paTOPHOI pabOTHI CTYCHTHI Y3HAIOT, KAK OCYIIECTBIISTH:

- cTpoeHHe atMocdepsl, PU3NUECKHE U XUMHUYECKHAE CBOMCTBA aTMOC(hEpHI;

- METCOPOJIOT'NICCKUC IJICMCHTBI;

- rpaJuCHT MCTCOPJIOTUICCKUX DJICMCHTOB;

- MHAUBUAYaJibHasd, JIOKaJbHasA U MPOCTPAHCTBEHHAA ITPOU3BOJHBIC.

'unpomereoponorndeckue OaHKH JTaHHBIX

B pesynbrate BbINoIHEHHS Ta0OPATOPHOI pabOThI CTYJCHTHI Y3HAIOT, KAK OCYIIECTBIISATh:

- (hopMaThI THAPOMETEOPOIOTUICCKHUX TAHHBIX;

- ucnonp3oBanue makera GRADS mis 00paboTku u aHATH3a THAPOMETEOPOIIOTHIESCKON HH(POPMAIIHH;
- THAPOMETEOPOJIOrnIeckrue HHHOPMAIMOHHEIE pecypesl B Poccru u 3a pyOexom;

- peaHanm3

- CHCTEMbl MOHUTOPHHI'a a3P0O30JILHOTO U Fa30BOI'0 COCTaBa aTMOchepsl

MeTobl pacueToB pacceMBaHMs BEIOPOCOB 3arps3HSIONIMX BEIIECTB B aTMOcdepe B

MMPAKTUKEC UHIKCHCPA-3KOJI0Tra

B pesynbrate BbINoIHEHHS 1a00OPATOPHOI PabOThl CTYJCHTHI Y3HAIOT, KAK OCYIIECTBIISATh:

- METOJBI PaCUYETOB PACCEUBAHMS BEIOPOCOB BPEIHBIX (3aTrPsI3HSIONINX ) BEIIECTB B aTMOC(HEPHOM BO3IyXE
(ITpuka3 Munnpupozasl Poccun ot 06 urons 2017 Ne 273) — MPP-2017;

- MpOrpaMMHEIE TTaKeTHI, peanu3yrone MPP-2017.

HCpCHeKTI/IBHBIC MOZCIIN IJId OLICHKHU 3arpA3HCHUA aTMocq)epLI
B PE3YyIAbTATE BbINTOJIHCHU na6opaTopH0i/'I pa6OTI)I CTYACHTHI Y3HAIOT, KaK OCYIECTBJIATD:




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

- moneins CHIMERE.

- cucteMa atMocdepHoro momenuposanus WRF, xumuko-rpancnopTHsiit 610k WRF-chem;

4.3. CamocrosTenbHas paboTa 00yJarOIIIXCS.

o/

Bun camoctosTenbHOM paboThI

N3yuenne nureparypsl

IloaroroBka k HpOMC)I(yTO‘lHOfI aTTeCTaluu.

[ToaroroBka k TeKyIiemMy KOHTPOJIIO.

5. Ilepedenbp wu3AaHU, KOTOpPBIE PEKOMEHIYETCS HCIOIb30BaTh IPHU

OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).

npaktukyMm i By3oB / E. W. TTaBnosa, B. K.
HoBukoB. — 6-¢ u3., nepepad. u non. — MockBa
: U3narensctBO FOpaiit, 2023. — 418 ¢. —
(Bricmuree obpazoBanme). — ISBN 978-5-534-
12793-5.

IJJ(; bubnmnorpaduueckoe onucanue Mecro noctymna
1 [TaBnoBa, E. Y. O0mas skosorus : yaeOHUK U https://urait.ru/book/obschaya-
npakTukyM st By3os / E. W. Tlasnosa, B. K. ekologiya-513545
HosukoB. — Mocksa : U3gaTensctBo FOpaiit,
2023. — 190 c¢. — (Bricmiee o6pa3oBaHue). —
ISBN 978-5-9916-9777-4.
2 | [TaBnosa, E. M. Dxonorus TpancnopTa : ydeOnuk u | https://urait.ru/book/ekologiya-

534972

IKOJIOTHYECKOH Oe3omacHocTU. ATMOchepa :
yuebHuK i By3oB / A. U. Poguonos, B. H.
Ky, B. I'. Cucrep. — 5-€ 3., ucmp. u J101.
— Mockaa : U3natenberBo FOpaiit, 2023. — 201
¢. — (Bricmiee o6pazosanue). — ISBN 978-5-534-
10700-5.

1 | Xaycros, A. I1. HopmupoBaHue u CHUXKEHHE https://urait.ru/book/normirovanie-i-
3arps3HEHUs OKpY KaroIlen cpebl : yueOHUK U snizhenie-zagryazneniya-
npakThKyMm juisi By30B / A. I1. Xaycros, M. M. okruzhayuschey-sredy-511057
Penuna. — 3-e uzn., mepepad. u mom. — Mockaa :

MzparensctBo FOpaiit, 2023. — 454 ¢c. —
(Beicmiee oo6pazosanue). — ISBN 978-5-534-
15425-2.
2 Ponnonos, A. 1. TexHOIOTHYECKHE MTPOLIECCHI https://urait.ru/book/tehnologicheskie-

processy-ekologicheskoy-
bezopasnosti-atmosfera-515191




6. Ilepeuenp coBpeMEeHHbIX NPOPECCHOHANBHBIX 0a3 JaHHBIX |
MHGOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIB30BaThCS IMPHU
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

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

Obmue wHpOpMAIMOHHBIC, CIpPAaBOYHBIE M TOWCKOBBIE «KOHCYIbTaHT
[Tmroc»

['unpomereoponornueckas 6a3a nanapix NCAR/ UCAR (rda.ucar.edu/)

JlanHbIE 0 3arpsI3HEHUN aTMoc(epbl MoOCIKOMOHHUTOPUHTA
(mosecom.mos.ru)
HNuteprer-noprain CHUCTEMBI MOJIEJTUPOBAHHUS WRF

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

7. IlepeuyeHb JHIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHAEMOTrO
IPOrpaMMHOTO OOECIeYeHHs, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOICTBA,
HEO0OXOIMMOTrO /111 OCBOCHHSI TUCIUILIIUHBI (MOIYJIs).

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

8. Omnucanme MaTepHaIbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMON IS
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTUINHE (MOJIYITIO).

Jlist mpoBeieHUsT IEKIIMOHHBIX 3aHATUH HE0OXoAuMa CreluaIn3upOBaHHAS
JICKIIUOHHAS ayAUTOPUS C MyJIbTUME A armapaTypoil.

AyaUTOpHBIE KOMIBIOTEPHl OCHAIAIOTCS JIMIICH3MOHHBIM TMPOTPAMMHBEIM
oOecrnieueHneM, 00€CIEUMBAIOIIUM YyIOBIETBOPUTEIIBHYIO CKOPOCTh MOJIyYEHUS
MaTepHaioB W3 ceTu. VHTepHET, HaJACKHYIO JEMOHCTPAIMIO BUACOMATEPUATIOB
pa3IUYHBIX (OPMATOB.

Crienuanu3upoBaHHas  JICKIIMOHHAs  ayJAWTOpPUS C  MYJbTHMEIua
armnapaTrypomu.

9. ®opma TpOMEKYTOUHOMN aTTECTAIIUU:

3auer B 7 cemecTpe.

10. OnieHouHbIE MaTEpHUaIbI.

OreHOYHBIE MaTepHUabl, IPUMEHSEMBIE TTPU MPOBEACHUH TPOMEKYTOUHOM
aTTeCTAIlK, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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