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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenbto ocBoeHWs yueOHOM mucHUIUIMHBL (Moxayisa) «KoMmbroTepHoe
MOJIEJIMPOBAHUE BO3JIEU-CTBHSI HA OKPYKAIONIIYIO CPely ONACHBIX M BPEIHBIX
POU3BOJICTBEHHBIX  (aKTOpoB»  sBisieTcss  (opMUpOBaHME y  CTYy/CHTa
KOMITETEHIIMHA B 001acTu pa3pabOTKU M MPUMEHEHHS] KOMITbIOTEP-HBIX MOJIEeH
BO3JICUCTBHS OIMACHBIX W BPEIHBIX MPOU3BOJCTBEHHBIX (DaKTOPOB HA OCHOBHBIC
KOMITOHEHTBI OMOC(ephbl U OKPYKAIOUIYIO CPEY B LIETTOM.

3agadyeil KOMIIBIOTEPHOTO MOJECIUPOBAHUSL SIBJISIETCS TMOJYYEHHE HOBBIX
3HaHWHN 00 00BEKTE WITH JJIs1 MPUOJIMIKEHHOM OTICHKU MTOBEICHUS CUCTEM, CITUIIIKOM
CJIOXHBIX ISl aHATMTUYECKOTO UCCIIEIOBAHMUS.

2. [Inanupyemble pe3ybTaThl 00yUYeHUs 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHuUs 10 AUCHMILTMHE (MOIYIIO):

OIIK-4 - CpoocobeH TOHMMAaTh MPUHIMIBI PabOThl COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTMM W HCIONb30BaTh MX JUIA pEIIEHUs 3ajad
po¢heCCUOHATIBHON JIEATEIbHOCTH;

IIK-4 - Pa3paGoTka u BHeApEHHWE MEPONPHUATHI, HANpPaABICHHBIX Ha
BBIMIOJIHEHHE TpeOoBaHUMN B  o0JacTH OXpaHbl  OKpYyXarolled  cpesl,
OPENYyNpPEXICHNE BO3HUKHOBEHUS YPE3BBIYAMHBIX CUTYalMii HPUPOJHOTO U
TEXHOTE€HHOTO XapaKTepa.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, YTo Mo ero pe3yJibTatam
oOyyatoruiicst 0yier:

3Harth:

- OCHOBHBIC TPUHIMUIIBI TIOCTPOCHUSI MaTEMaTUYECKUX MOJIEIEH IBOJIOLUN
npuMecH B atMocdepe;

- HauOoyiee pacnpoCTpaHEHHbIE Ha JaHHBIK MOMEHT  CHCTEMBbI
MOJICIMPOBAHUS 3arpsi3HEHUs aTMocepbl W BeAyLIME HCCIEeI0BATENbCKHUE
IIEHTPBI, OTBEYAIOIIHE 32 UX pa3paboOTKy;

- OCHOBHBbIE HMCTOYHUKHM JAHHBIX HaONMIOIEHUI (aHanM3a) W peaHanu3a
COCTOSIHUSI aTMOC(EpHI.

Baangern:

- OCHOBHBIMH TOHSATHSMH B IIPEAMETHON 00JIaCTH;

- HaBBIKaMH Pa3pabOTKH U IPUMEHECHHS KOMITBIOTEPHBIX MOJICIICH SBOJIIOIIUN
nmpuMecHu B aTMocdepe ISl OTICHKU 3arpsi3HeHHS aTMOC(EpHOTo BO3IyXa.

YMeTh:



-ONpeAeNATh TMPUMEHUMOCTh KOHKPETHBIX MOJEIeH [ pelieHus
onpenenEHHbIX 3a7ad 1O OIICHKE 3arpsi3HeHHS aTMOC(ephr;

- TI0JIb30BAaThCS OCHOBHBIMU UCTOUHHKAMHU JJAHHBIX HAOMI0ICHUH (aHaIn3a) U
peaHann3a COCTOSHUS aTMOCc(hepHI;

- paboTaTh C OCHOBHBIMH (hOpMaTaMU JJAHHBIX, UCTIOJIb3YEMBbIX ISl XPAHECHHUS
KaK JTaHHBIX HAOJIOJIEHUN COCTOSIHUS aTMOC(HEPHI, TaK U PE3YJIbTATOB YUCICHHOTO
MOJICTTUPOBAHUS;

- OCYILIECTBIIATh BHIYMCIUTENbHBIN SKCIEPUMEHT IO OLICHKE KOHIEHTPAIIHMA
npUMecH B aTMocepe C IMOMOIIBI0 YUCIEHHON MOIEIH;

- AHAJIM3UPOBATh U BU3YAJIM3UPOBAThH PE3YIHTATHI MOICIIUPOBAHMS.

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILUIUHBI (MOTYJISI).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
aKaJIeMHUYECKHUX yaca(oB).

3.2. O6bem pguctuIuiMHbBl (MOAyJsl) B (opMe KOHTAaKTHOW paboThl
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIAMH,
MIPUBJICKAEMBIMHU K peanu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
P TIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tur yqeOHBIX 3aHIATHI
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. O6veM mgucHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCS C
MeJaroru4eckuMu paboOTHUKAMU U (M) JTULAMU, IPUBJIEKAEMBIMU K pean3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIPU NPOBEIACHUU
MIPOMEXKYTOUHOM arTecTauu coctapisieT 80 akageMuueckux vyaca (OB).

3.4. IIpu 0Oy4eHuu o MHAMBUAYAIbHOMY Y4eOHOMY ILIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4Y€HUH, 00BEM AUCIUIUIMHBI (MOIYJISI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00yYaronuxcs, a Takxke B popme
KOHTaKTHOM pabOThl 00YyYalolMXCsl ¢ MEAArorHuecCKUMu pabOTHUKaMHU U (MIIH)
JUIAMH, MIPUBIIEKAEMBIMH K peaiM3aliy 00pa30oBaTEIbHOM MPOrpaMMbl Ha UHBIX
YCJOBHSIX, TPU NPOBEAECHUN IPOMEKYTOUYHON aTTECTALMH.




4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOTO THUIIA.

/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

I'moGanbHOE MOIENIMPOBAaHUE 3arpA3HEHUST aTMOC(EPHI

PaccmaTpuBaemble BOTIPOCHI:

- TUCKpETH3anus ypaBHEHUH aTMOC(EpHBIX IPOLECCOB NPH INI00ATFHOM MOJIECIHPOBAHNHY;
- 0COOEHHOCTH IN100ATBHOTO MOAEIUPOBAHUS aTMOC(EPHBIX IPOLIECCOB

PernonanpHOE MOJEMPOBAHUE 3arps3HEHUS aTMOCHEPHI

PaccmaTtpuBaeMble BOIIPOCHI:

- TUCKpETHU3anus ypaBHEHHH aTMOC(EPHBIX IPOLECCOB IPH PETHOHATEHOM MOJCIUPOBAHNH;

- 0COOEHHOCTH PErHMOHANBHOTO (Me30MacTabHOTr0) MOAEINPOBAHHUS aTMOC(EPHBIX MPOLIECCOB

[Ipumenenne nHPOPMAIMOHHBIX TEXHOJIOTHIA B MOJICTUPOBAHUH IIPOIIECCOB 3arps3HEHHUS

aTMocQepsl

PaccmaTtpuBaeMble BOIIPOCHI:

- UICTOPUA Pa3BUTUA METOJ0B aTMOC(i)epHOFO MOJCIUPOBAHUA U UX IPUMEHCHUA IJIA OLICHKU 3arpsA3HCHUA
aTMoc(epsr;

- COBPEMEHHOE COCTOSIHHUE TPOOIIEMBI;

- pa3BUTHE KOMIIBIOTEPHBIX MoJelel aTMOC(hepbL.

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

- MHOF006paSI/Ie HCCJIICAOBATCIIbCKUX U IIPUKJIAAHBIX 3a/J1a4, Tpe6y101_unx MIPUMCHCHUA KOMIIBIOTEPHOT' O
MOJACIUPOBAHUA NPOLCCCOB 3arpsA3HCHUA aTMOC(I)epLI;

- OCHOBHBI€ d3Tallbl MATEMATUYCCKOI'O MOJICIUPOBAHNS B obnactu aTMOC(bepHI)IX MpO1ECCOB.

O6mue cBenenust 06 aTMmocdepe Kak pealbHON crucTeMe AJIsi MOIeTUPOBAHUS
PaccmarpuBaembie BOIPOCHL:

- cTpoeHue atMocdepsl, puznueckre 1 XMMHUYECKHEe CBOMCTBa aTMOChephl;

- METEOPOJIOTUIECKHE 3JIEMEHTHI;

- TPaINCHT METEOPJIOTHUECKHUX IEMEHTOB;

- HHIUBHyaJIbHasA, JIOKATbHAs U IPOCTPAHCTBEHHAS IIPOU3BO/IHBIE.

l'unpomereoposiornueckre 6GaHKU TaHHBIX

PaccmarpuBaembie BOIPOCHL:

- (bOpMaTI)I TUAPOMETCOPOJIOTUICCKUX NAHHBIX,

- ucrionb3oBanue nakera GRADS st 00paboTky 1 aHanKM3a THAPOMETEOPOSIOrHYeCKOl HH(DOPMALNH;
- THAPOMETeopoJIornueckre HHGOPMaMOHHbIE pecypesl B Poccun 1 3a pydesxom;

- peaHayu3

- CHCTEMbI MOHHTOPUHIa a3PO30JIHOTO U Fa30BOI0 COCTaBa aTMOC(EpEI

MeTob! pacueToB pacceMBaHUS BEIOPOCOB 3arps3HSIONINX BEIIECTB B aTMOC(epe B

IMPAKTHUKE MHKCHEPA-3KOJIora

PaccmaTprBaemble BOIIPOCH:

- METOJIBl PACUETOB PaCCEHBAHMSI BHIOPOCOB BPEAHBIX (3arpsI3HIONINX ) BEMIECTB B aTMOCHEPHOM BO3AyXE
(ITpukaz Munnpupoast Poccuu ot 06 utons 2017 Ne 273) — MPP-2017;

- IpOrpaMMHBIe TTakeThl, peanusytoume MPP-2017.

HepCHCKTI/IBHBIe MOZCIIN IJId OLCHKHU 3arpA3HCHUA aTMOC(I)CpLI

PaCCMa’IpI/IBaCMLIC BOIPOCHI:




Ne
/ TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE
/11
- cuctema armocdeproro Moaenuposanus WRF, xumuko-tparcroptasiii 6ok WRF-chem;
- moaeas CHIMERE.
4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.
JIaGopatopHbie pabOThI
Ne
w HanmenoBaHue 1a60paTopHbIX padoT / KpaTKoe CoepiKaHue
1 |BU3YAJIM3ALUA PE3YIIBTATOB MOJAEJIMPOBAHMA 3AT'PA3SHEHU A

B pesynbrate BeIOTHEHHA Ta00PAaTOPHOI pabOTHI CTYJEHTHI 3HAKOMATCS € TpahueCKUM IPOTPAMMHBIM
makeToM SURFER u nprnoGpeTraroT HaBBIKH IpadUuecKoro MpeCcTaBICHUS Pe3yIbTaTOB MOICIHPOBAHUS
3arpsi3HEHUs aTMOC(hephI

2 |OLEHKA 3AT'PA3SHEHUA ATMOC®EPBI HA OCHOBE HA OCHOBE MPP-2017

B pesynbraTe BHINONHEHHMS J1AOOPATOPHOIT pabOTHI CTYACHTHI 3HAKOMSITCS C TPOTPaMMOii pacueTa
paccenBaHMs BHIOPOCOB 3arps3HAIOIINX BELIECTB B aTMocdepe, panu3ytolei MeToabl pacyeToB

paccenBaHus BHIOPOCOB BPEAHBIX (3arps3HSIONINX) BEIIECTB B ATMOC(EPHOM BO3JlyXe, YTBEPIKACHHbIE
ITpukazom Munnpupoasl Poccun ot 06 utons 2017 Ne 273.

3 |[PABOTA C [IPOTPAMMHABLIM ITAKETOM GrADS

B pesynbTate BeINOTHEHHS 1a00paTOPHON pabOTHI CTYJEHTHI Y3HAIOT, Kak 00pabaThIBaTh, aHATM3HPOBATh

¥ BU3YaJIM3UPOBATh THAPOMETCOPOJIOTHIECKY IO HH(OPMALIHIO.
4 |PABOTA C APXMBOM I10I'OZ1bI

B pesynbraTe BhINONHEHHMS J1aOOPATOPHOIT pabOTHI CTYAEHTHI Y3HAIOT, KaK OCYIIECTBISTh:

- IIOUCK U ONpeIeIeHHE METEOPOJIOTMYECKUX TapaMeTpOB U MOAEINPOBAaHUS 3arpsi3HEHUS aTMochepsl;
- TIOJTyYHHE CTATUCTUYECKHX JaHHBIX O MapaMeTpax aTMOCQEpHI.

4.3. CamocrosiTenbHas paboTa 00yJaronmxcsl.

/ Bun camocrositensHo# paboTh
n/n

1 |M3y4eHue nutepaTypbl

IToaroroBka k HpOMG)KyTO‘-IHOﬁ aTTeCTalnu.

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

5. Ilepedenr wu3maHui, KOTOPbIE PEKOMEHAYETCS HCIOIb30BaTh IpHU
OCBOEHUU JUCUUIUIAHBI (MOAYJIA).

Ne

y bubnuorpaduueckoe onucanue Mecro nocryna
n/m
1 | Dkomnorus : y4eOHUK M MPAKTUKYM JUIS CPEITHETO https://urait.ru/book/ekologiya-

npodeccronansHoro oopaszosanus, 283 c., ISBN 513189
978-5-534-01077-0 O. E. KonaparbeBa Y4ueOHUK
IOpaiit , 2023




2 | OOmas 3xonorus : y4eOHUK U MPAKTUKYM IS https://urait.ru/book/obschaya-
By308B, 190 c., ISBN 978-5-9916-9777-4 E. 1. ekologiya-513545
[TaBnoBa, B. K. HoBukoB. YueOuuk FOpaiit , 2023

1 HopMmupoBanue u CHUKEHUE 3arpsi3HEHUS https://urait.ru/book/normirovanie-i-
OKPYKAIOIIEH cpesibl | y4eOHUK M NpakTHKyM 1 | Shizhenie-zagryazneniya-
BY30B, 454 c., ISBN 978-5-534-15425-2 A. T1. okruzhayuschey-sredy-511057
XayctoB, M. M. Penuna. IIpaktukym FOpaiit ,
2023

2 | TexHOMIOTMYECKHE MPOLIECCHI IKOJIOTHUECKON https://urait.ru/book/tehnologicheskie-
6esonacnocTi. ATMocdepa : yueGHuk st By3oB, | Processy-ekologicheskoy-

201 c., ISBN 978-5-534-10700-5 A. U. Poxmowos, | Pezopasnosti-atmosfera-515191
B. H. Kiymun, B. T'. Cucrep. YueOnuk FOpaiit ,
2023

6. IlepeuyeHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAThCS IPH
OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

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

O6mue uHpOpMAIMOHHBIE, CIIPaBOYHbIE W TMOUCKOBBbIE «KOHCYIbTaHT
[Lroc»

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

ApxuB orojap! (Www.rp5.ru)

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

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

7. IlepeuyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
MPOTpaMMHOr0 OOECIeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTO JIJIs1 OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

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

8. Omnucanue MaTepHAIBHO-TEXHUYECKON 0a3bl, HEOOXOAUMON  JJIsi
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUTHHE (MOIYJIIO).

Jlns ipoBeieHNs JICKITMOHHBIX 3aHATHH HE0O0XOIMMa CIeIHaIu3upOBaHHAs
JIEKIIMOHHAS ayJUTOPHUSI C MYJIbTUMEUA alllIapaTypoil.

AyIUTOpPHBIE KOMITBIOTEPHI OCHAIIAIOTCS JUUEH3MOHHBIM MPOTPAMMHBIM
obecrieyeHuEeM, 00ECIIEYMBAIOIIUM YAOBJICTBOPUTEIHHYIO CKOPOCTh TOJYUYEHUS



MaTepuagoB U3 ceTH. MHTepHET, Hale)KHYI0 AEMOHCTPALHUIO BHUIEOMATEPHUAIIOB
pa3auyYHbIX (POPMATOB.

PaGouee wmecTo mpemomaBarens C  MEPCOHAIBHBIM  KOMIIBIOTEPOM,
noaktou€HHBIM K ceTssM INTERNET u INTRANET.

Cnenuanu3upoBaHHass  JIEKIMOHHAs  ayJUTOpUS C  MYJIbTUMEOuUa
arnmnaparypou.

9. ®opma nMpomMeKYTOUHOU aTTeCTaIUU:

3aueT B 7 cemecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OlLieHOYHBbIE MaTepUalibl, IPUMEHSIEMbIE MPU MPOBEIACHUHN MPOMEKYTOUHON
aTTecTaluy, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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