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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenpt0o ocBoeHus y4yeOHOW JUCHUIUTUHBI (Moayisi) «KommbroTepHoe
MOJICJIMPOBAHUE BO3ACH-CTBUS HA OKPY’KAIOIIYI0 CpENy OINACHBIX U BPEIHBIX
IPOM3BOJICTBEHHBIX (PAKTOPOBY SABISAETCS (POPMUPOBAHUE Y CTYACHTA KOMIETCHIINNA
B 00JacTu pa3pabOTKH W NPUMEHEHHS] KOMIIBIOTEP-HBIX MOJENEH BO3JIEHCTBUSA
OMACHBIX M BPEIHBIX MPOU3BOJCTBEHHBIX (PAKTOPOB HAa OCHOBHBIE KOMIIOHEHTHI
ourocdepbl 1 OKPYKAIOUIYIO CPENLY B IIEJIOM.

3ajgadyel KOMIBIOTEPHOTO MOJIEIMPOBAHUS SABISETCA IOJTYYEHHE HOBBIX
3HaHUN 00 0OBEKTE WU JUIsl TPUOIUKEHHOM OLICHKHU MOBEJEHUS CUCTEM, CIIUIIKOM
CJIOXHBIX ISl aHATMTUYECKOTO UCCIIEI0BAHMUS.

2. [Inanupyemble pe3ybTaThl 00y4eHHUs 10 JUCIUIUIMHE (MOIYJIIO).

[lepeuenp (GopMupyeMBIX pPeE3yJbTaTOB OCBOCHHUS  0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIlIK-4 - Cnoco0eH TmOHUMATh MNPUHUUIBI padOTBl  COBPEMEHHBIX
MHPOPMALIMOHHBIX TEXHOJOTMH M HCIOJIb30BaTh MX JJs pelIeHus 3ajad
npo(hecCUOHANBHOM e TENbHOCTH;

IIK-4 - Pa3zpaboTka W BHEApPEHUWE MEPONPUITHI, HANPABJICHHBIX Ha
BBINIOJIHEHHE  TpeOOBaHM B OOJAacCTM  OXpaHbl  OKpYyXKawoIledl  cpenpl,
NpEeaynpexXJIeHUe BO3HUKHOBEHHUS YPE3BbIYANHBIX CUTyallud MPUPOJHOTO U
TEXHOT€HHOTO XapaKTepa.

OOyuenue 1O JUCHUIUIMHE (MOJYJI0) TMpeArnoiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaromuiics OyaeT:

3HaTh:

- OCHOBHBIC TMPUHIIUIBI TOCTPOCHUS MATEMATUYECKUX MOJIENEH HBOJIIOIUU
npuMecH B atmocdepe;

- HanboJiee pacrpoCcTpaHEHHbBIC HA JaHHBIA MOMEHT CHCTEMBI MOJICITMPOBAHUS
3arpsi3HeHHsI aTMOC(ephl U BEAYIIHE MCCIICI0BATEIBCKHAE IICHTPHI, OTBEUYAIOIINE 3a
uX pa3paboTKy;

- OCHOBHBIC HWCTOYHHKHM JAaHHBIX HaOMIOMeHUN (aHanmM3a) W peaHanm3a
COCTOSIHUS aTMOC(HEPHI.

Baanernb:

- OCHOBHBIMH TIOHATHUSMH B TIPEAMETHON 00J1acTH;

- HaBbIKaMH pa3pabOTKU U MPUMEHEHHS KOMITBIOTEPHBIX MOJIENIeH SBOJIOIUU
npuMecH B atMocepe JIsl OIIEHKH 3arpsi3HeHUs1 aTMOC(EepHOro Bo3ayXa.

YMmeTh:



-OIIPCACIIATD IMPUMCHUMOCTD KOHKPCTHBIX MOI[GJ'ICI\/'I JJI peICHus
OHpC,HeJIéHHI)IX 3a1a4 I10 OICHKC 3arpA3HCHUA aTMOC(bepLI;

- [IOJIB30BaTbCA OCHOBHBIMHM HCTOYHHKAMM JAaHHBIX HEI6J'IIOI[CHI/II‘/JI (aHaJII/I3a) )41
peaHajin3a COCTOAHUA aTMOC(i)epBI;

- pa60TaTb C OCHOBHBIMHU (l)OpMaTaMI/I HAaHHBIX, UCIIOJIBb3YCMBIX JIA XPAHCHUS
KaK JaHHBIX H&6J’IIOI[CHHI>1 COCTOAHUA aTMOCCI)CpBI, TaK U PC3yJIbTaTOB YHUCJIICHHOIO
MOJCIINPOBAHUAA,

- OCYIICCTBJIATD BBIUMCJIMTEIbHBIN OKCIICPUMCHT II0 OLICHKC I(OHI_ICHTpaI_II/Iﬁ
IMpUMCCH B aTMOC(bepC C IIOMOIIBIO YHCJICHHOU MOICIIN,

- AHAJIM3UPOBATDb U BU3YAJIIU3UPOBATH PC3YJIbTAThI MOACIIUPOBAHUA.

3. O6beM AUCIUTIIUHBI (MOIYJIs).
3.1. O0umas TpyA0€MKOCTb JUCHUTIUIUHBI (MOYJIA).

OO6miast TpyAOEMKOCTh JUCHUMIUIMHBI (MOIyJis) cocTaBiasier 4 3.e. (144
akaJeMHYEeCKHX Jaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢  MEJarorM4eCKUMHM  padOTHUKaAMU U (WIKM)  JIHUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHON MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MTPOBEICHUH YIeOHBIX 3aHATUH:

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 TUIA 32 32

3.3. O0beM AUCHMIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOW pabOThl OOYy4aromuxcsi C
MeJaroru4ecKuMy paboTHUKaMH U (WJIH) JTUIaMU, TIPUBJICKAEMBIMHU K peaTn3alin
oOpa3oBaTeIpbHOM  MpPOTpaMMBl  HA  HMHBIX  YCJIOBHSX, TIPH  IPOBEIACHUHU
IPOMEKYTOUHOM aTTecTaruu cocTaBiseT 80 akageMHUecKux Jaca (oB).

3.4. Ilpu 00ydeHUH 10 UHAUBUIYAILHOMY YU4eOHOMY IIJIaHy, B TOM YHCJIE TIPH
YCKOPEHHOM OO0y4YeHHH, 00BhEM JMCIHIUIMHBI (MOIYJISI) MOXKET OBITh peaau30BaH
MOJIHOCTHIO B (DOPME CaMOCTOSITENIbHON pabOThl 00yJaronuxcs, a Takke B Gopme
KOHTAaKTHOW pabOThl OOyYaromuxcsi C TMeAarormiyecKuMu paboTHUKAMH M (WUIIH)
JUIAMH, TIPUBJICKAEMBIMHU K peau3aiii 00pa30oBaTEIbHONW MPOTpaMMbl Ha WHBIX
YCIJIOBUSIX, TIPU MPOBEJACHUU IPOMEKYTOUHOM aTTeCTALIMH.



4. ConepxaHue JUCHUTUIAHBI (MOIYJIsA).

4.1. 3aHsaTus JIEKIIUOHHOTO THUIIA.

/o
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I'moGanbHOE MOJIEIMPOBAaHHE 3arPA3HEHUST aTMOC(EPHI

PaccmaTpuBaembie BOPOCH:

- JUCKpETU3anus ypaBHEHUH aTMOC(EpHBIX IPOIECCOB MPH INI00ATFHOM MOICIHPOBAHNH;
- 0COOEHHOCTH IN100AIBHOIO MOAEIUPOBAHUS aTMOC(EPHBIX IPOLECCOB

PernonanbpHoe MOJICIINPOBAHUE 3arpsA3HCHUA aTMOC(l)CpLI

PaccMarpuBaeMble BOIIPOCHL:

- IUCKpETU3anus ypaBHEHUH aTMOC(EPHBIX IIPOLIECCOB MPH PETHOHATHHOM MOJAEINPOBAHUH;

- 0COOCHHOCTH PErHOHAIBHOTO (Me30MacTabHOTr0) MOAEINPOBAHUS aTMOC(EPHBIX MPOLIECCOB

[Ipumenenne nHPOPMAMOHHBIX TEXHOJIOTHH B MOACTUPOBAHUN TPOIIECCOB 3arPsS3HEHUS

aTMocdepsl

PaccMarpuBaeMble BOIIPOCHL:

- UICTOPUA PAa3BUTUA METOJ0B aTMOC(bepHOFO MOJCIUPOBAHUA U UX IPUMCEHCHUA IJIA OLICHKU 3arpsA3HCHUA
aTMoc(epsr;

- COBPEMEHHOE COCTOSIHUE TPOOIEMBI;

- pa3BUTHE KOMIBIOTEPHBIX MoJeIell aTMOChEpEL.

MaremaTnueckoe MOJEIUPOBaHKUE B 00JACTH aTMOC(EPHBIX MTPOLIECCOB
PaCCManI/IBaeMLIC BOIIPOCHI:

- MHOFOO6paSI/I€ HCCJICAOBATCIIbCKUX U IIPUKJIAAHBIX 3a/a4, Tpe6y}01_unx MIPUMCEHCHUA KOMIIBIOTEPHOT' O
MOJACIUPOBAHNA NPOLCCCOB 3arpsA3HCHUA aTMOC(I)epLI;

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

O6mue cBeaenust 06 aTMmocdepe Kak pealbHON crucTeMe AJs MOASTUPOBAHUS
PaccmarpuBaemble BOIPOCHI:

- cTpoeHue atMocdepsl, pruznuecKre 1 XMMHYECKHEe CBOMCTBa aTMOChephl;

- METEOPOJIOTHYECKHE 3JIEMEHTHI;

- TPalUeHT METEOPJIOTHUECKHUX IIEMEHTOB;

- HHIUBHIyaJIbHAA, JIOKAIbHAs U IPOCTPAHCTBEHHAs] IPON3BO/THBIE.

I'unpomereoposiornueckrue 6aHKM TaHHBIX

PaccmarpuBaemble BOIPOCHI:

- popMaThl THIPOMETEOPOIOTUIECKUX JaHHBIX;

- ncnonp3oBanue makera GRADS mist 06paboTku 1 aHaIM3a THAPOMETEOPOIOTHIECKOH HHPOPMAaLNY;
- THAPOMETEOpoJIornueckre NHGOPMaMOHHEIE pecypesl B Poccnu 1 3a pydesxom;

- peaHanu3

- CHCTEMBbI MOHUTOPUHI'A a9PO30JIHOIO U ra30BOI0 COCTaBa aTMochepsl

MGTOHLI pacye€ToOB paCCCUBaHUA BI)I6pOCOB 3arpA3HAOIINX BEIIECCTB B aTMOC(bepe B
IMPAKTHUKE MHKCHEPA-3KOJIora

PaccmarpuBaeMbie BOIPOCHI:

- METOJBI PaCYETOB PACCEHBAHMSI BHIOPOCOB BPEAHBIX (3arpsI3HAIONINX) BEMIECTB B aTMOC(HEPHOM BO3IYyXE
(ITpukaz Munnpupost Poccun ot 06 utonst 2017 Ne 273) — MPP-2017;

- MPOrpaMMHBIE MTaKeThI, peanusyromue MPP-2017.

[lepcniekTHUBHBIE MOAETH JUTSI OLICHKH 3arps3HEHUs: aTMOC(ephl
PaccmarpuBaeMblie BOIPOCHL:
- cuctema armMocdepHoro mopenupoBanus WRF, xumuko-rpancroptasiii 610k WRF-chem;
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- mozmens CHIMERE.
4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.
JlaGopatopHbie pabOThI
No
/ HaunmenoBanue 1abopaTopHbIX paboT / KpaTKoe CoepKaHue
n/n
1 |BU3YAJIM3ALUA PE3YJIBTATOB MOJIEJIMPOBAHUA 3ATPA3SHEHU A
ATMOCOEPBI
B pe3ynprarte BRIIOTHEHHUS 1Ta00paTOPHOI pabOTHI CTYIEHTHI 3HAKOMSTCS € TpapUISCKIM MPOTPaMMHBIM
nmakeToM SURFER u nprnoOpeTaroT HaBBIKH TpadUuecKOro MPeICTaBICHAS Pe3yIbTaTOB MOICIAPOBAHHS
3arps3HeHus aTMochepsl
2 |OLEHKA 3AT'PA3HEHUA ATMOC®EPBI HA OCHOBE HA OCHOBE MPP-2017
B pesynbraTe BhINOIHEHHS Ja00paTOPHOM pabOThI CTYACHTHI 3HAKOMSITCS C TPOrpaMMOi pacueTa
paccerBaHus BHIOPOCOB 3arps3HSIOIINX BELIECTB B aTMocdepe, panusyloleii MeTo sl pacyeToB
paccenBaHus BBIOPOCOB BPEIHBIX (3arps3HSIONINX) BEIIECTB B aTMOC()EPHOM BO31yXE, YTBEPI)K/ICHHbIC
ITpukazom Munnpupoasl Poccun ot 06 utons 2017 Ne 273.
3 |PABOTA C ITPOTPAMMHBIM ITAKETOM GrADS
B pe3ynprarte BRIMOTHEHUS Ta00paTOPHOH paObOTHI CTYACHTHI Y3HAIOT, Kak 00pabaThIBaTh, aHATU3UPOBATH U
BU3YAJTU3UPOBATh THAPOMETECOPOIOTHUECKYI0 HHPOPMALIHIO.
4 |PABOTA C APXMBOM I10T'O/1bI
B pe3ynbrare BhIMOTHEHHS Ta00PaTOPHON pabOThI CTYACHTHI Y3HAIOT, KaK OCYIIECTBIISTh:
- IMOUCK 1 OMNPECACIICHUE METCOPOJIOTHUICCKUX MMapaMETPOB JIsI MOJACITIUPOBAHUA 3arpA3HEHU aTMOC(bepI)I;
- MMOJyYHHE CTATUCTHYCCKHUX JaHHBIX O MMapaMeTpax aTMOCHEephl.
4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.
Ne N
/ Bun camocrositensHoOM paboTh
n/m
1 |Usyuenwue nuTepaTypsl
[ToaroroBka Kk IpOMEKYTOUHOM ATTECTALIUH.
3 | IloaroToBka K TEKyIeMy KOHTPOIIIO.

5. llepeueHp wu3AaHUN, KOTOpPbIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

FJJ‘; bubnuorpadudaeckoe onucanue Mecto nocryna

1 | Dxonorus : y4eOHUK M IPAKTUKYM JUISL CPEIHETO https://urait.ru/book/ekologiya-
npodeccHoHaILHOro 06pazosanus, 283 c., ISBN 513189
978-5-534-01077-0 O. E. KonapaTtbeBa YueOHHK
HOpaiit , 2023

2 | OGmias 5KoJI0THS : y4eOHUK U MPaKTUKYM JUlsi By30B, | https://urait.ru/book/obschaya-

190 c., ISBN 978-5-9916-9777-4 E. 1. I1aBnoBa, B. | ekologiya-513545




K. HoBukos. Yuebnuk FOpaiir , 2023

1 HopMupoBanue u CHUKEHUE 3arps3HEHUS https://urait.ru/book/normirovanie-i-
OKpYy Karomei cpejibl : y4eOHUK U TTPAKTHKYM ISt snizhenie-zagryazneniya-
BY30B, 454 ¢., ISBN 978-5-534-15425-2 A. I1. okruzhayuschey-sredy-511057

XaycroB, M. M. Peauna. [Ipaktukym FOpaiit , 2023

2 TexHoMOTHYECKHE MPOIECCH IKOJTOTHUECKON https://urait.ru/book/tehnologicheskie-
6ezomacHocTH. ATMocdepa : yaeOHHK 11 By30B, 201 | Processy-ekologicheskoy-

c., ISBN 978-5-534-10700-5 A. U. Posmonos, B. H. | bezopasnosti-atmosfera-515191
Knymmn, B. T'. Cucrep. Yuebnuk HOpaiir , 2023

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIIOJIb30BAaThCA TPHU
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

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

OO01ue nHpopMaMOHHbIE, ClIpaBOYHbIE U TOUCKOBbIE «KoHCcynbTaHT [1mocy

I'unpometeoponoruueckas 6a3a gaHHbix NCAR/ UCAR (rda.ucar.edu/)

ApxuB norojs! (Www.rp5.ru)

Janusbie o0 3arpsi3HeHnd atMochepbl MOCIKOMOHUTOPUHTA (IMOSECOM.MOS.1Iu)

NHTepHeT-nopran CHUCTEMBI MO/JIEJIMPOBAHUSA WRF
(www2.mmm.ucar.edu/wrf/users/)

7. IlepeuyeHp  JHWIEH3UOHHOTO H  CBOOOJHO  PACIPOCTPAHSIEMOTO
MPOrpaMMHOTO OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOIMMOT0 /11 OCBOCHUS JUCIUTLIIMHBI (MOIYJIs).

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

8. OmmcaHue MaTepuabHO-TEXHUYECKOW ©0a3pl, HEOOXOAMMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUTMHE (MOIYIIIO).

JIist IpoBeACHUS JICKITMOHHBIX 3aHATHH HE0OXOoIMMa CIelUaTu3upOBaHHAS
JICKIIMOHHAS ayAUTOPHS C MyJbTUME/IAA arlapaTypoi.

AyaUTOpHBIE KOMIIBIOTEPHI OCHAIMAIOTCS JIUIICH3UOHHBIM TPOTPAMMHBIM
oOecrieueHrueM, OOECIICUMBAIONINM YOBJICTBOPUTEIBHYI0 CKOPOCTh MOJYYCHUS
MaTepHaJioB W3 CeTu. VIHTEepHET, HaJEeKHYIO JEMOHCTPAIMIO BHJIEOMATEPHAIOB
pa3inyHbIX (HOPMATOB.

PaGouee MecTo mpenogaBaTenss € MEPCOHATBHBIM  KOMITBIOTEPOM,
noakIroYEéHHBIM K ceTssM INTERNET u INTRANET.

Cneuuanv3upoBaHHasl JIEKIIMOHHAS AyJUTOPHUS C MYJIbTUMEINA alapaTypoi.



9. ®opma pOMEKYTOUHOM ATTECTALINU:

3audeT B 7 cemecTpe.

10. OueHouHbIE MaTEpHUATIBI.

OHCHO‘{HBIG MaTcpuajibl, IMPUMCHACMBIC IIPHU IIPOBCACHUU HpOMe}ICYTOqHOﬁ
arrecragum, p8,3pa6aTI>IBaIOTCSI B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM dAKTOM
PYT (MUUT).
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