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1. lleab u 3a7aun 0CBOEHH ST JUCHMIIJINHbBI

Llesab ocBOEHUS UCUUIUIMHBI «MOAECTUPOBAHUE IPUPOIHBIX POLIECCOB B aTMOChepe»—
MOATOTOBKA BBICOKOKBATU(UIIMPOBAHHBIX CIECITHATMCTOB, BIAICIONINX 3HAHUSIMH U HaBHIKAMH B
00béMe, HEoOXOAMMOM JUIs pa3palOTKM M SKCIUTyaTallMd THIPOAMHAMHYECKUX MOJAETeH
atMocdepsl, a TakKe K HCIOJIb30BAHUIO PE3YyIbTATOB THIPOJMHAMHYECKOTO MOACIUPOBAHUS
JUISL UCCIIEIOBaHMSI aTMOC(EPHBIX MPOLIECCOB.

3agauu:

— OCBOGHHE MPUHIMIIOB pPa3pabOoTKu ¥ (PYHKIMOHUPOBAHUS THUAPOANHAMUYECKUX
Mojeneit armocdepsl,

— OCBOEHHE METOJIOB PEUICHUS YPaBHEHNH TUIPOANHAMUKN aTMOC(EPHI,

— OCBOGHHE METO/IOB IapaMeTpH3anuy (HU3MYECKHX IPOIECCOB U  IOATOTOBKU
HaYaJIbHBIX JaHHBIX;

— MO3HaHHWE  aTMOC(EPHBIX MPOIECCOB C  HCIOJB30BAaHHEM  MaTeMaTUYeCKOro
MOJICIIUPOBAHUS.

2. MecTo0 IMCHHUIUIMHBI B  CTPYKTYpe OCHOBHOH  NpogecCHOHAJBLHOM
o0pa3oBaTe/IbHOM MPOrPamMMbl

JucuummHa «MoJenupoBaH#e MPUPOIHBIX MPOLIECCOB B aTMochepe» Al HalpaBIeHUs
noarotoBku 05.04.05 - [Ilpukmagnas rugpomereoposiorus, npoduwis —MopaenupoBaHue
aTMOC(EPHBIX MPOLIECCOB OTHOCUTCS K AUCIHUILTMHAM 0053aTEIbHOM YacTH.

Jucnunauaa uzyvaercs B 1 cemectpe 04HOT0 00ydeHus.

Jlisi OCBOGHMsI JAHHOM JMCUUIUIMHBI, OOyYaroIluecsl JOJDKHBI OCBOUTH pa3felibl
TUCHUIUIMH:  «YucIeHHble ~ METOAbl ~ MaTeMaTHMYecKoro  MojenupoBaHus»,  «basbl
TUIPOMETEOPOJIOTMUECKUX JTaHHBIX», U3ydaeMble B OaKaiaBpuaTe.

[TapannensHo ¢ nucnUIUIMHON «MoeTupoBaHue MPUPOIHBIX MPOILIECCOB B aTMochepe»
u3yyarotrcst: «['eonH(pOpMaIMOHHBIE CUCTEMBI B THAPOMETEOPOIOTUHU (TIPOIBUHYTHIN YPOBEHB)»,
«AxycTudeckue BOJIHBI B arMochepe», «KnumaTudeckas 00paboTka MeTeonHopMaIum».

Pesynbrarel ocBOE€HMS AMCHMILIMHBI «MoJenupoBaHUE NPUPOIHBIX IPOLIECCOB B
atMocepe» OyAeT HUCHOIb30BaHbI IMPH OCBOGHWU JIUCHUIUIMH «MojaenupoBaHue ooO1mei
MUPKYISUU  aTMocephr», «ACCUMUISAIUS JaHHBIX THIPOJUHAMHYECKUMU  MOACISIMU
atMocheprr», «MonaenupoBaHue OTKJIMKA BHETPONMUYECKON cTpaTocepbl Ha €CTECTBEHHbBIE
OCHWJULSIIAK B Tpomukax», «luapogumHamudeckue wMonmenu  atMocdepwr»,  «basb
TUIPOMETEOPOJIOTMUECKUX JAHHBIX» MPHU BBIMOJIHEHUH HAay4YHO-HCCIIEI0BAaTENbCKOW paboThl U
IIPH MTOATOTOBKE U 3aIIUTE BBHITYCKHOW KBATM(DUKAIIMOHHOW PaOOTHL.

3. [lepeyeHb MUIAaHUPYEMBIX Pe3yJbTATOB 00y4eHUsI
ITponiecc n3yueHust IUCIMITIIMHBI HAIIPaBJIeH Ha (POPMUPOBAHUE KOMIIETEHLIUH:

OIIK-1, OIIK-2
Tabmuna 2.
O6menpodeccnoHanbHbIE KOMIIETEHITUU
Kox m nanumenoBanue | Kox m HaumMeHoBanue Pe3yabTaTnl 00yueHus
odmenpodeccuoHaTb | HHAUKATOPA TOCTHKEHUS
HOIl KOMIIeTeHUHH o0menpodeccunoHAIbHOI
KOMIIETEHI[HH
OIIK-1. Cnoco6en | OIIK-1.1 -AHanu3upyeT MOaXOnbl | 3Hamb:
MIPUMEHSATH K pelIeHuto IOCTABJICHHOH | - Ocnoenule NPUHYUNB
TEOPETHYECKUE OCHOBBI | TTPOOJIEMBI Ha OCHOBE | nogeoeHus
CIENUATBLHBIX U HOBBIX | CIICIMAIBHBIX U HOBBIX Pa3/IeNiOB B | cUOPOOUHAMUHLECKO2O
pazzmenoB B o0jacTu | 00JIacTH HAyK O 3emiie MOOenUupoBaHus




HayK o 3emie IpHu

ammocgepHvix npoyeccos;

perieHnn - 803MOJICHOCIU
npodeccCHOHATBHBIX UCNONb308AHUS
3ama4y 2UOPOOUHAMUYECKUX MoOeell
8 UCCIe008aHUU
ammocgepHvix npoyeccos;
Ymems:
- Ucnonvzosams uucnenHvie
Memoobl npu co30aHuU
2UOPOOUHAMUYECKUX —MoOdeell
ammocghepul;
Braoemy:
- Hasvixamu ¢hopmynuposxu u
nocmpoenus
2UOPOOUHAMUUECKUX —MOoOenell
ammocgepul.
OIIK-1.2 - KpuTtuyecku OLICHUBACT | 3Hamy:
BO3MOXKHBIE ~ TPEUMYIIECTBA | | -Qhusuueckue npoyeccul,
CII0)KHOCTH UCTIONIb30BAHUS | onpeoensarouue cocmosiHue
METOJIOB HOBBIX W CIICHUATBHBIX | ammocgepul,
pa3denoB  Hayk o 3emie 1pu | Yumemsw:
pereHun poeCCHOHANIBHBIX | -  pazpabamvléamsb  Memoobl
3agaq ONUCAHUS Quszuueckux
npoyeccos;
Braoemy:
- Haevikamu co30anus cxem
napamempuzayutl QuuvecKux
npoyeccos.
OIIK-1.3AprymeHTupyeT u 3namo:
peanu3yeT pelieHne MOCTaBICHHON | -  Memoobl  CHeyuaibHbIX
3aJjaud Ha OCHOBE METOIOB pazoenos Hayk o 3emie
CTICIMATBHBIX ¥ HOBBIX Pa3/ielioB B | Ymems:
o0Jy1acT HayK o 3emiie - UCNONb308aMb COBPEMEHHbIE
docmudiceHus HayK o 3eme;
Braoemy:
- HaBbIKAMU pewenus
nOCMasienHou  3a0auu ¢
UCNONb308AHUEM COBDEMEHHBIX
Memooo8 HayK o 3emie.
OIIK-2. Cnoco6en | OIIK-2.1dopmynupyet 3namo:
BBISIBIISITh €CTECTBEHHOHAYYHYIO CYIIHOCTh -mpebosanus, npeovsasiiemble
€CTeCTBEHHOHAYYHYIO | MPp0o0JieM, BOZHUKAIOUINX B X0J1€ K HA4anbHbIM OAHHBIM,
CYITHOCTh  mpobieM, | mpodeCCHOHATHHON ACSITETbHOCTH | Yumems:

BO3HUKAKOIIUX B XOIE€
npodeCcCHOHATbHON

-n0020MmasIueams OAHHbIX OJA
2UOPOOUHAMULECKO2O




JIeITEeIILHOCTH,
MIPOBOJUTH
Ka4eCTBEHHO-
KOJIMYECTBECHHBIHN
aHaJn3

nux

MOOenUpoB8aHus
ammocgepHvix npoyeccos;
Braoems:
-HABbIKAMU HO020MOBKU
HAYAbHLIX OaHHbBIX ons
2UOPOOUHAMUUECKUX —MOoOenell

Pa3iudHoc0 HA3HAYEeHUAL.

OIIK-2.2Vcrionp3yeT KaueCTBEHHO-
KOJINYECTBEHHBII aHATTU3 ISt
pELICHUST MOCTAaBJICHHOM 3a1a41 U
0000I1IeHUS TTOTYUYEHHBIX

pe3yIabTaTOB

3nams:

- NpUHyunel  NPOBedeHUs
YUCTIEHHBIX IKCNEPUMEHMO8,

- npunyunsl  0Opabomku
pe3yivmamos YUCTIeHHBIX
IKCHEPUMEHM OB,

Ymems:

-~OpcaHUu306bl6ANb  YUC/IEHHbLE

IKCHEePUMEHMbL,
Braoems:

-HABbIKAMU opaanuzayuu
YUCTIEHHBIX IKCNEPUMEHMO8,

- Hagvlkamu  obpabomku
pe3yipmamos YUCTIeHHBIX
IKCHEPUMEHTNOB.

4. CTpyKTYpa M coJiepKaHue TUCUUIINHBI

4.1. O0beM U CIHUILIHHBI

OO0beM AUCHUIUTUHBI COCTABISACT _3  3aueTHbIe eauHMIb], 108  akameMudeckux 4acos.

Tabmuua 4.

O0beM TUCIUIUTMHBI TTO BUJAM YUYE€OHBIX 3aHATHH B akaJleMuueckux dacax, 2021 rog Habopa

O0BEM U CIUIIIINHEI

Bcerouacos

Ounas ¢popma o0yueHust

O0beMIUCIUILINHBI 108
KonrakTHasi pa6oTa o0y4amommxcs ¢ 42
npenojaaBareJjiemM (mo BHJIaM
ayAMTOPHBIX Y4YeOHbIX 3aHATHI) —
BCEro:
B TOM YHCIIE: -
JICKITUU 28
3aHsTHS] CEMUHAPCKOTO TUIIA!
JlabGoparopHble 3aHATHS 14
CamocrosiTesbHasi padora (mainee — 66

CPC) — Bcero:

Bua npoMeKyTo4HOM aTTecTannu

Jk3ameH 1 cemecTp




4.2. CTpyKTypa TUCHUIIHHBI

Tabnuna 5.
CTpyKTypa IUCUUIUIAHBI 111 O9YHOU (POpMBI 0OydeHHs
No Pazgen / tema Buasbi yueOnoii DopMbI ®opmupyemblie| UHauKaTopbl
JHMCITUILINHbBI padoThl, B T.4. TeKYLIEero KOMIIETEHIIMH | JOCTH:KEHHS
CaMOCTOSITEJIbHA KOHTPOJIA KOMITETEeH M i
s1 pabora ycreBaeMoCTH
o CTY/J€HTOB, Yac.
8 5]
S EE
£ 280
S 188
«
=
MonenvupoBaHu OIIK-1.1;
€ U MOJIEIH. OIIK-1.2;
1 | Ocrosmsre 1] 4| o | 2 | Pompocema o OIK-1.3:
IIOHSITHS. I OIIK-2.1;
Knaccudukamms OIIK-2.2
2 luppomuuamuu | 1 | 2 0 6 BOIPOCHI Ha OIIK-1, OIIK-1.1;
€CKHe MOJEIN JIEKIIUNA OIIK-2 OIIK-1.2;
aTMocQephl: OIIK-1.3;
HCTOPHS u OIIK-2.1;
COBPEMEHHOCTh OIIK-2.2
3 | Ocobennoctu 1|4 0 6 | Bompocsl Ha OIIK-1, OIIK-1.1;
MPOTHO3a JIEKIIUNA OIIK-2 OIIK-1.2;
IIOr'OJIbI u OIIK-1.3;
KJIIMarta. OIIK-2.1;
IIpenckaszyemoc OIIK-2.2
Th
aTMOC(EepHBIX
MPOIIECCOB
4 | YucneHHbIE 14 2 6 | Bompocsl Ha OIIK-1, OIIK-1.1;
METO/KI, JIEKITHH, OTIPOC OIIK-2 OIIK-1.2;
UCIOJIb3YEMBIE nepen OIIK-1.3;
B COBPEMEHHBIX BBIIIOJTHEHUEM OIIK-2.1;
TUAPOIUHAMUYE nabopaTopHOU OIIK-2.2
CKHX paboThl, OTYET 1O
aTMocCQepBl. nabopaTopHOU
pabote
5 Macirra0sl 14 0 6 | Bompocsl Ha OIIK-1, OIIK-1.1;
aTMOoC(hepHBIX JIEKITUHA OIIK-2 OIIK-1.2;
MPOIIECCOB. OIIK-1.3;
CoBpeMeHHbIE OIIK-2.1;
CHCTEMBI OIIK-2.2
rI100a7IbHOTO
MPOTHO3a
IOrO/IbI U




KJIIMMara.

CoBpemMeHHbIE
CHUCTEMBI
Me30MacITabHO
r'o IPOrHO3a
ITOTOJIbI
Onucanue 4 4 10 | Bompocsr Ha OIIK-1, OIIK-1.1;
(bu3mIecKux JIEKIINH, oTpoc OIIK-2 OIIK-1.2;
MPOLIECCOB B nepen OIIK-1.3;
TUAPOIUHAMUYE BBITIOJTHEHHUEM OIIK-2.1;
CKHX  MOJENIX nabopaTopHOI OIIK-2.2
aTMoCQepBl. paboThl, OTYET MO

nabopaTropHoit

pabore
Cucremsl 2 0 10 | Bompockr Ha OIIK-1, OIIK-1.1;
MOJATOTOBKU JIEKITUHA OIIK-2 OIIK-1.2;
HaYyaJIbHBIX OIIK-1.3;
TAHHBIX OIIK-2.1;

OIIK-2.2

Bepudukanus 4 8 20 | Bompocsr Ha OIIK-1, OIIK-1.1;
pe3yIbTaTOB JIEKITUH Ompoc OIIK-2 OIIK-1.2;
MOJIETTUPOBAHUS nepen OIIK-1.3;
. BBITIOJTHEHHUEM OIIK-2.1;
Hcnonp3oBanue nabopaTopHOI OIIK-2.2
pe3yJIbTaToB paboThI, OTYET TIO
MOJIETTUPOBAHUS nabopaTopHOI

pabore

HUTOI'O 28 14 66




CTpyKTypa TUCIUIUIAHBI ISl 3209HOU (hOpMBI 00yUeHUS

Ne | Paspes/ Ttema Buabl yueOHolH Dopmbl ®opmupyembie| MHauKaTOpBI
AUCHUTLTHHBI padoThIl, B T.4. TeKy1Iero KOMIIETEHIHH | 10CTHKEHUS
CaMOCTOSITE/IbHA KOHTPOJs KOMMeTeH Uit
s1 padora ycrneBaeMoCTH
o CTY/IEHTOB, 4ac.
8 %}
£ 2£|0
S 188
<
=
MonenupoBaHu OIIK-1, OIIK-1.1;
€ U MOJIEIH. OIIK-2 OIIK-1.2;
OcHOBHEBIE OIIK-1.3;
IIOHSITHS. OIIK-2.1;
Knaccudukamms Bormpocsr Ha OIIK-2.2
1 1] 2 0 18
'mpponnnamuy JIEKIIUHU
€CKHUe  MOJeNu
aTMocheps:
UCTOpUS u
COBPEMEHHOCTh
2 Ocobennoctu 112 0 18 | Bompockr Ha OIIK-1, OIIK-1.1;
MPOTrHO3a JIEKITUHA OIIK-2 OIIK-1.2;
IIOT'OJIBI u OIIK-1.3;
KJIMMaTa. OIIK-2.1;
[Ipenckazyemoc OIIK-2.2
Th
aTMOoC(hepHBIX
MIPOILIECCOB
3 | UnucneHnusle 1]2 2 22 | Bormpock Ha OIIK-1, OIIK-1.1;
METO/KI, nekmuu. Ompoc OIIK-2 OIIK-1.2;
UCIOJIb3YEMBIE nepen OIIK-1.3;
B COBPEMEHHBIX BBITIOJTHEHHUEM OIIK-2.1;
TUIPOIMHAMUYE nabopaTopHOI OIIK-2.2
CKHX paboThI, OTYET TIO
aTMOCQepHl. nabopaTopHOI
Macmtabsl pabore
aTMOC(EepHBIX
MPOLIECCOB.
CoBpeMeHHbIE
CUCTEMBbI
rI1006aTBHOTO
MPOrHO3a
MTOTO/TbI u
KJIMMaTa.
CoBpeMeHHbIE
CUCTEMBbI

Me30MAacIITa0OHO




ro MPOTHO3a
MTOTO/IbI
Onucanue 1]2 0 20 | Bompocsr Ha OIIK-1, OIIK-1.1;
(bU3UIECKUX JIEKIINH, oTpoc OIIK-2 OIIK-1.2;
MPOLIECCOB B nepen OIIK-1.3;
TUAPOIUHAMUYE BBITIOJTHEHHUEM OIIK-2.1;
CKHX MOJENIX nabopaTopHOI OIIK-2.2
aTMocCdepBhl. paboThl, OTYET MO
Cucremsl nabopaTopHOI
MOATOTOBKH pabore
HaYyaJIbHBIX
JAHHBIX
Bepuduxanuns 1|2 0 18 | Bompocs! Ha OIIK-1, OIIK-1.1;
pE3yJIbTaTOB JIEKLUN . OIIK-2 OIIK-1.2;
MOJICITUPOBAHUS OIIK-1.3;
. OIIK-2.1;
Hcnonp3oBanne OIIK-2.2
pe3yIbTaToB
MOJICTTUPOBAHUS

HUTOI'O - 110 2 96

4.3. Conepxanue pazdeno NTUCHUILINHBI

4.2.1 Mooenuposanue u mooenu. Ocnosnvie nonamusn. Knaccugpuxayus
Mogens u MoaenupoBaHHe. MHOroMacHmTaOHOCTh AaTMOC(EPHBIX MPOIECCOB U HX
kinaccudukanusa. I[IpocTpaHCTBEHHBIE M BpPEMEHHBIE MacIITaObl aTMOC(HEPHBIX JBIKCHHH.
TGH,Z[GHL[I/II/I COBpPCMCHHOT'O THAPOANHAMUNYCCKOI'O MOACIINPOBAHUS. becmosHbIe MOACIN.
['mnore3sl,  OpUMEHsEMble B THAPOJMHAMHYECKMX  MOJENAX  aTrMocdeps
(FI/II[pOCTaTI/I‘IeCKOG, KBa3UTUAPOCTATUYICCKOC, 3JAaCTUYHOCTb, HCTUAPOCTATUYHOCTL U T.,Z[.)
DBOIONMS ANHAMUYECKOTO S1pa II00aIbHBIX THAPOANHAMUYECKAX MOJIeTIeld aTMOC(hEepHL.

4.2.2 I'uopoounamuueckue mooeau ammocghepvi: ucmopus u co8peMeHHOCmb

Ucropuss pa3BUTHS THUAPOAMHAMUYECKUX IPOTHO30B IOrojAbl. MeTeoposIornyecKui
manudect brépkneca. Puuapacon um ero mozenb. ®puaman, Kubenp, bnaumnoa, KouwmH.
OkcniepumenT ENIAC. VYmpomenus u  QuiabTpanust B THAPOJUHAMUYECKHUX MOJIEINSAX.
CoBpeMeHHbIE TEHAEHIMU THAPOAUHAMUYECKOTO MOIETIMPOBAHUS.

4.2.3 Ocobennocmu npocnosa nozoovl u knumama. Ilpeockazyemocmo ammocgephnuvix
npoueccoé

CucremMbl ypaBHEHUH HCIIOJIb3yeMble TpU TJ00aTbHOM M ME30MacIITaOHOM
MOJICTTMPOBAHUU aTMOC(EPHBIX MpoleccoB. Mojenu MporHo3a Mmoroisl. Mojenu MporHosa
knuMmaTa. OcoOeHHOCTH TOJArOTOBKM HauyaldbHBIX JaHHBIX. MoJenupoBaHue KOHBEKIIHH,
[IKBAJIOB, ME30MACIITA0HBIX TMOJSIPHBIX IHKJIOHOB, TPOMUYECKUX IUKIOHOB. B3anmopelicTBue
CHUHONTHUYECKOTO U  Me3oMaciiTaboB. ['MAPOCTAaTUUHOCT W HETUAPOCTATHYHOCTH B
rugpoguHaMuyeckux — mojensx. CoBmecTHble  Monenud. Mopgenun  3eMHOM  CHUCTEMBI.
[Ipenckaszyemocth arMmocdepHbix MpoueccoB. [loTeHIManbHas NpPeacKa3yeMoCTh IEPBOro U
BTOPOTO pojia. DHTpoOMHs. YCTOHYMBOCTh aTMOC(HEPHBIX MPOIECCOB U HMX TMPEICKA3YeMOCTb.

bapoxnunnas HeyctoitunBocTb. [lokazarenu JlsmynoBa. ATTpakTop. AHCaMOJIEBBIN TPOTHO3.




4.2.4 Qucnenunvie Memoosl, UCHOJIb3YeMble 8 COBPEMEHHBIX 2UOPOOUHAMUYECKUX AMMOCHepbl

Meroa cerok. CnekTpanbHbIii METOJ. MeToJ KOHEUHBIX 3JIEMEHTOB. MeTo/l KOHEUHBIX
00bEMOB. OmMOKM annmpoKCHMAaIMM, TOPSIOK TOYHOCTH, BSA3KOCTb, COIJIACOBAHHOCTb,
YCTOMYUBOCTB, CXOAMMOCTB, AMCIEpPCHOHHBIE cBoiicTBa. Cdepuueckue (yHkuu. [TomumHOMBI
Jlexxannpa. DUHUTHBIE byHKIIN. CnekTpajibHO-CETOYHOE npeoOpa3oBaHHeE.
IIceBnocniekTpanbHbIl MeTO . Pemienne quarHoCTUYECKUX ypaBHEHMMU. JlarpaH:kes, SMJIEpOB U
MOJTyJIarPAaHXKEB MOAXO0 K ONUCAHUIO aABEKIUH.

4.2.5 Macumaowvt ammocghepnvix npoueccos. CoepemeHnHble cucnemsl 2100a1bH020 NPOZHO3A
no2o0vl u kKiumama. CospemeHHble CUCMEMbL ME3OMACUIMAOHO20 RPOZHO3A NO200bl

Knaccudpukanus  arMocepHbIX  MPOLECCOB MO  MPOCTPAHCTBEHHO-BPEMEHHBIM
macmTabam. PaszHeie kinaccudukanuu arMocepHbx ArkeHui (Xpomos, Ilerpocsun, Pielke,
Orlandsky, Bormstein u T.11.). Kpurepun mnomobus. JluHamMudeckoe ompeneieHue
Me3oMaciTaboB. MecTHble HHPKYISIUHA. [ J00anbHBlE TUAPOAMHAMUYECKHE  MOMACIH
atMocdepsl MUpOBBIX MeTeoposnorudeckux mneHTpoB (GFS, NOGAPS, GEM, IFS, UM, ICON,
ARPEGE, IGCM, IUTAB u T.1.).

Me3zomaciitabHbie TUAPOIMHAMUYECKHE MOJIETH aTMochepsl MHPOBBIX
metreoponornyeckux 1neHtpos (WRE, COSMO, ICON, NAM u T1.1.).

4.2.6 Onucanue guzuueckux npoyeccos 6 Me3oMacutmadHvlxX u 2100a1bHbIX
2UOPOOUHAMUYECKUX MOOENAX amMOocghepbl

Onucanune Qusznueckux mporeccoB. lIpobnema mnapamerpu3anuii B TJI00ATBHBIX |
Me30MacIITabHbIX MoJesax atMocdepsl. Cynepnapamerpus3aluy. becioBHble MoIeIpOBaHHeE.
Buxpepaspemaronize Moesm aTMOC(ephl.

4.2.7 Cucmemul n0020moeKu OAHHBIX 0J151 2UOPOOUHAMUYECKUX MOOeTIell AMMOcgepbl

[IpobnemMa TOCTAaHOBKM TpaHWYHBIX YCIOBHM JJIi ME30MACIITa0HBIX  MoJesei
atMochepsl. AccHMUIAIUS JaHHBIX HaOmoneHwit. HaOmromarenbHble ceTu. BapuanmonHas
accumuisinisg. OlleHKa KadecTBa JaHHBIX HaOmoneHuid. PunbTpanus. HopmanbHbIE MOIBL
Nunnmanuzanus. @unstp Kanimana. Meroa Kpeccmana. Hapxunr.

4.2.8 Bepugpurkayus pezynomamos modenuposanus. Hcnonvzosanue pe3ynbmamos
MoOenuposanus

Onenka kauyecTBa MojenupoBaHus. OObEKTHO-OPUEHTUPOBAHHAs — BEpH(PHUKAIIUAL.
Bepudukanus mo nqanaeiM peananuza. Bepudukanus mo pesynpraram HaOM0ACHUA. Y CTOBHAS
Bepudukanus. [Tocrnporieccunr. Axanraiys pe3yibTaToB MOACIUPOBaHUs. JlayHCKalInHT.



4.4. ConepxaHue NPaKTHYECKUX 3aHATHH

Tabmunall.
Copneprxanue 1a00paTOPHBIX 3aHATHN I O4HOH (PopMbI 00yUeHUs

Ne Tembl TemaTnka 1a00paTOPHBIX 3aHATHI Bcero B Tom uncie
AUCHUTLTHHBI 4yacos 4acos
NMPAKTHYECKOH
NOATOTOBKH
4 YuciieHHbIe METO/IBI, HCITOJIh3YEMbIC B 2 2
COBPEMEHHBIX  THIPOAMHAMUYECKUX  MOEIAX
aTMOoCdepBhl.
6 Onucanue duznueckux IIPOLIECCOB B 4 2
TUIPOJIMHAMUYECKUX MOJIESIX aTMOC(EpHI.
8 Bepudukanus  pe3ynbTaTtoB  MOAEIHUPOBAHUS. 8 2
Hcnonb30BaHue pe3yabTaToB MOACTHUPOBAHUS

Copneprxanue 1a00paTOPHBIX 3aHATHH 1J1s1 320YHON (POPMBI 00ydeHUS

Ne Tembl TemaTnka 1a00paTOPHBIX 3aHATHI Bcero B Tom uncie
AUCHMILIHHBI 4acoB 4acoB
NMPAKTHYECKOH
MOATrOTOBKH
3 Macmradsl aTMoc(hepHBIX MIPOIIECCOB. 2 2

COBpeMeHHBIe CHUCTEMBI TJIO0AJILHOIO IMPOrHo3a
noroasl MW KiJIHMMara. COBpeMeHHI)IC CHCTEMBI
M€e30MacIITadHOro IMPOrHO3a MOToJbI

5. IlepeueHb Y4eOHO-METOAMYECKOr0 o0ecrmeYeHUs] CaMOCTOSATENbHOH PadoThl
o0yyarommxcs 0 JMCHHUIJIMHE
B Tedenue cemecTpa CTyIeHT 00s3aH CaMOCTOSITENIEHO MPOpadaThIBATh MaTEpHUal, U3IT0KEHHBIH
Ha JICKUHUAX, JJI1 Yero PEeKOMEHIYeTCS MCIIONb30BaTh CIENIaHHbIE Ha JIEKIUSX KOHCIEKTHI,
HN3Yy4YUTh OCHOBHYIKO H JOIOJHUTCIIBHYIO JIUTCPATYpPY. I[OHOJIHI/ITGJIBHO K JICKIIMOHHbBIM H
MPAKTUYECKUM 3aHATUSAM CTYACHT MOXET IPUXOJUTh Ha KOHCYJbTALUU C TIPeroaaBarenem, s
YEro CTYACHT MOKET UCIOJIb30BaTh BO3MOXKHOCTH yaajneHHoro focryna (MHrepHer).

6. OueHo4YHbIE CPEACTBA JIsl TEKYIIEr0 KOHTPOJISI YCIEeBAEMOCTH U MPOMEKYTOUHOI
aTTeCTallMy 110 HTOraM OCBOECHHS M CIMILIMHbI

VYder ycreBaeMOCTH 00y4aroerocs o JUCIUIUIMHE ocymecTBisiercs o 100-0ampHoii
mKajge. MakcuManbHOE KOJTMYECTBO 0aslioB MO AMCIHUIUIHHE 3a oauH cemectp — 100:

- MaKCHMMaJIbHOE KOJIMYECTBO OAJIOB 32 BBIMIOJHEHUE BCEX BUOB TEKYIIETO KOHTPOJIS -
60;

- MAKCUMAaJIbHOE KOJIMYECTBO 0AJJIOB 3a MOCCIICHHE JICKIIMOHHBIX 3aHsAThH - 10;

- MaKCHMaJIbHO€ KOJUYECTBO OaJlJIOB 3a MPOXOXKIACHHE MPOMEKYTOYHON aTTeCTaluu -
30;

6.1. Tekymuii KOHTPOJIb

6.1.1. Bonpocsl Ha nekuuu. CTyAeHTaM IpeiaratoTcsi BOIPOCHl MO KaXAOMY pa3liely C
MOCJICAYIOIIUM UX JOMAITHUM aHAJIM30M U ITMCbMCHHBIMH OTBCTAMU Ha CJIG,Z[yIOLLIGﬁ JICKIIUH.

6.1.2. Pemenne 3amau no paszaenaMm. CTyJeHTaM NpeasiaratoTcs 3a1adu JUisl JOMAIIHEro
pelIeHus U Mocieyouei MpoBEPKH.



6.1.3. becema co cryaeHTamMu (KOJUIOKBHYM) TI€pel  BBIMOJHEHHUEM  KaXKIOU

nabopaTopHO PabOTHI.

Al

oo

8.
9.

10.
11.

6.1.4. IIpuem u npoBepka oTUETAa IO KAXKAO0H JJabopaTopHOH padoTe.

6.2. IlpomeskyTOuHAs aTTECTALMS
dopma TPOMEKYTOUHOU ATTECTAIUH MO TUCIUIIIMHE — IK3aMeH.

dopma npoBeeHNs IK3aMeHa YCIMHO no ounemam

IlepeyeHb BONPOCOB /Il MOATOTOBKH K IK3aMEHY:

OIIK-1, OINK-2
XapaKkTepUCTUKUTUIPOANHAMHYECKONMOIETHATMOC(HEPHI.
CucTtembl KOOPAMHAT 110 BEPTUKAIIN, UCIIOJIb3YEMbIE B COBPEMEHHBIX MOJENSAX ITOTOJIbI.
Cuctembl KOOPAUHAT 110 TOPU3OHTAIH, UCTIOJIB3YEMbIE B COBPEMEHHBIX MOJAECIIAX
aTMocQepshl.
CoBpeMEHHbBIE METEOPOIOTMYECKHE LIEHTPBI, IPEJOCTABIISIONINE PE3YIIBTATHI
TUAPOJUHAMUYECKOTO MOJEIUPOBAHHUS.
KauecTBo ruaponnHaMudeckoro MoaenupoBanus. Banunanus. Bepudukanus.
PerynspHble 1 HEPEryJIApPHBIECETKH.
[TpoGiema mo0CcoOB B TII00ATBHBIX MOJIENSX, HCTIONB3YIOMUX CHEPUUECKYIO CHCTEMY
KoopauHar. PemenuenpoOiemsbl.
CeTku, UCIIOJIB3YEMBIE B COBPEMEHHBIX MOJIEIAX.
KoHe4uHOo-pa3HOCTHBIE CXEMBI, UCITOJIb3YEMbIE MPH PEIICHUN YpaBHEHHI
TUAPOJUHAMUYECKUX MOJIEIIEH.
CrexTpanbHBINA MOAXO K PEIICHUIO YPABHEHHUH THIPOIUNHAMUKH aTMOCQEPHI.
CpaBHUTENbHBIA aHAIU3 KOHEYHO-PA3HOCTHOIO W CHEKTPAJIbHOTO MOJXO0Ja K PEIICHUIO

ypaBHEHUI THAPOIMHAMUKN aTMOC(]EpHI.

12.
13.
14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

I'unoressl, Henosb3yeMble IPU COCTaBIEHUH COBPEMEHHOTO MPOTHO3a OT0/Ibl U KJIMMAaTa.
BnusiHue HauanbHBIX YCIOBUN HAa MPOTHO3 MOTOJIBI U KIIUMATA.

Peananus. OCHOBHBICTIONOKEHUS.

Knaccudukanms armocepHBIX MPOIECCOB MO MPOCTPAHCTBEHHO-BPEMEHHBIM MacIITadaMm.
Kputepun nonodusi.

JluHamMHuueckoe ornpeieleHre Me30MacIITa0oB.

MecTHbIEe HUPKYISALUN U UX MOJICIIUPOBAHUE.

TI'nobGanbHble TUAPONWHAMUYECKHE MOJEIH aTMochepbl MHUPOBBIX METEOPOJIOTHUECKHUX
LIEHTPOB

Me3zomaciuitabHble THAPOIMHAMUYECKHE MOJIETH aTMOC(hepbl MUPOBBIX METEOPOIOTUUYECKUX
LIEHTPOB

Onucanmne GU3NYECKUX MPOLECCOB.

[Tpobnema mapameTpuzanuii B rio0aIbHBIX U ME30MacIITa0HBIX MOJETSIX aTMOC(EPHI.
CynepnapameTpu3aiuu.

becuioBHbIE MOAETIMPOBAHUE.

Buxpepaszpemaroniue Mmoaenu atMmochepsl

[Ipobnema MOCTaHOBKH IPaHUYHBIX YCIOBUH JUISI ME30MAaCIITA0OHBIX MOJIENel aTMOC(EpHI.
AccuMMIALIAA TAHHBIX HAOIIOIECHUI.

BapuannonHas acCUMUIISIIINA.

@unpTpanus.

Hopmanbasie moabl. MHuIManu3anus.

Ounetp Kanmana.

Meton Kpeccmana.

Hamxunar.

Hcnonp30BaHne NOCTIPOLIECCUHTA JUISl MOAEIMPOBAHUS [TOTO/IbI.

Craructudeckast KOppPEKIHs pe3ylnbTaToB THAPOJNHAMUYECKOTO MOJICTUPOBAHUS.



36. PerpeccuonHblii  aHamu3 i OOpabOTKM  PE3y/lbTaTOB  TUAPOJMHAMHYECKOTO
MOJICTTHPOBAHMSL.
37. layHCKEHIUHT.

6.3. BaJuIbHO-peiiTUHrOBasi CHCTEMA OLlEeHUBAHUSA

Tabnuua 14.
Pacnipenenenne 6amioB nmo BuaaM yaeOHON pabOThI
Buj yueOHoil padoThl, 32 KOTOPYIO CTABATCS 0aJJIbI babl
[Tocerenne JIEKIIMOHHBIX 3aHATHHA 0-10
Brimonnenue u oTyér no aboparopHoii padore Nel 0-20
Brimonaenune u otu€T no mabopatopHoit padbore Ne2 0-20
Brimonaenune u otu€T no mabopatopHoit padbore Ne3d 0-20
OTBeThI Ha BONPOCHI Ha JIEKIMSIX 10
[TpomexxyTouHast aTTecTarus 30
UTOIrO 0-100

MuHuUMaIbHOE KOJIMYECTBO OalIOB JUIS JOMYyCKa A0 MPOMEXKYTOYHOW aTTeCTaIllH
cocrapisieT 48 0aIoB MpU YCIOBUH BBIITOJIHEHUS BCEX BUJIOB TEKYILETO KOHTPOJISL.

Tabnua 16.
BannpHas mkaina UTOroBOM OIEHKU Ha DK3aMeEHE
Onenka banasl
OTiuyHO 85-100
Xoporio 65-84
Y 10BIETBOPUTETHLHO 40-64
HeynosneTBopuTenbHO 0-39

7. Meronuyeckue peKOMEHAAUMH JJISI 00YyIAIONIUXCH M0 OCBOCHUIO TUCHMILIIIMHBI

MeTOI[I/I‘IeCKI/Ie peKOMeHI[aI_[I/II/I KO BCEM BHUJIaAM ay,Z[I/ITOpHBIX BaHHTHfI, a TaKXeE
METOJMYECKHUE PEKOMEHJAIMK IO OPraHW3allid CaMOCTOSTEIbHOW PaboThl, B TOM YHCIE IO
IIOATOTOBKE K TeKyLueMy KOHTpO.HIOI/I HpOMG)KyTO‘IHOfI aTTeCTaHI/II/IHpe,Z[CTaBJIeHBI B
MeToandecKuXpeKOMEHIANK ISl OO0y4aIoImUXCsl 0 OCBOCHHWIO JUCIHUIUITMHBI «YHCIICHHBIS
METOAbI peH_IeHI/IH rm[pOMeTeoponomqecm/Ix 3aga4u».

8. YueOHo-MeTOoAMUYeCKOE M NHPOPMALMOHHOE O0ecnieYeHHue TUCHUILINHBI
8.1. IlepeueHb OCHOBHOI U JONOJIHUTEIBHOM yueOHOH TUTEpaTyphI
OcHoBHasi JiuTEepaTypa
1. Knemun, B.B. Jlunamuka armocepst Boen.-kocMm. akan. um. A.®. Moxaiickoro; B.B.
Knémun, 10.B. Kynemon, C.C. CysopoB, IO.H. Bonkxonckuii ; [mox o6mi. pen. C.C.
Cysopoga u B.B. Knémuna]. - Cankt-IlerepOypr: Hayka, 2013. - 420 c.
2. baxsanos, H. C. Yucinennsie metosl [ DnekTponnsbiii pecypce] / H. C. baxsanos, H.
I[1.Xuaxos, I'. M. Kobenbkos. - 7-¢ uzn. (31.). - M. : BUHOM. Jlaboparopust 3HanwmiA, 2012.
- 636 c. http://znanium.com/catalog.php?bookinfo=365807

JlonoHUTeILHASA JTUTEpaTypa

1. Penunckas P. II. , Aauckuna O. I'. KoHeuHO-pa3HOCTHBIE METO/IbI B THAPOAMHAMHUYECKOM
MOJICITUPOBAHUN aTMOC(EPHBIX MIPOIIECCOB. - CIIb.: PITMU, 2001
http://elib.rshu.ru/files_books/pdf/img-213172857.pdf

2. UYucneHHble METObI, HCIONb3yeMble B aTMochepHbIXx Monensx. — JI.: I'mapomereounsnar,
1982

3. Mesunrep @., ApakaBa A. UucieHHbIE METOBI, UCIIOJIB3YEMbIE B aTMOC(EPHBIX MOJEIIX.
— M.: Hayxka, 1979



http://znanium.com/catalog.php?bookinfo=365807
http://elib.rshu.ru/files_books/pdf/img-213172857.pdf

NG~ wWNE

benos H. I1., bopucenkos E. I1., [Tanun b. JI.. Yucnennsie MeTOIBI TPOTHO3a MTOrOAbL. — JI.:
I'mapomereonsat, 1989. http://elib.rshu.ru/files_books/pdf/img-090589.pdf
benos H. I1. Yucnennsle MeToab! nporuosa noroasl. — JI.: 'mapomereonsnar, 1975.

8.2. Ilepeuenp pecypcoB HHPOPMAIIMOHHO-TEIICKOMMYHUKAITMOHHOM cetr "MHTepHeT"
Onexrponnsiipecypc NOAA National Centers For Environmental Information. Pexum
nocryma: http://web.kma.go.kr/eng/biz/forecast 02.jsp
Onexrponnsiipecype Met Office Numerical Weather Prediction models. Pexxum nocryma:
http://www.metoffice.gov.uk/research/modelling-systems/unified-model/weather-
forecasting
Onextponnsiiipecypc  Numerical ~Weather  Prediction NWP. Pexum  gocryma:
http://www.rmets.org/weather-and-climate/weather/numerical-weather-prediction-nwp

8.3. [lepeuens mporpaMMHOTO 0OeCTIeUeHUS

windows 7 48818295 20.07.2011

office 2010 49671955 01.02.2012

windows 7 48130165 21.02.2011

office 2010 49671955 01.02.2012

windows 7 48130165 21.02.2011

office 2010 49671955 01.02.2012

GNUFortran - kommusisitop (CBOOOIHO pacmpocTpaHseMoe IporpaMMHOe o0ecIieueHue).
GRADS - cucreMa aHaiM3a u MPEICTABICHHS TaHHBIX (CBOOOHO pacIpOCTpaHsIEeMOe
porpaMmMHoOe o0ecrieueHue).

8.4. Ilepeuenb HHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
OnekTpoHHO-0MOaMoTeyHast ~ cucreMa  ['mapoMereoOHaiiH. Pexxum  pmoctyna:
http://elib.rshu.ru

DneKkTpoHHO-0nOIMoTeuHast cucrema 3HaHuyM. Peskum nocryma: http://znanium.com

8.5. [lepeuens npodeccCuOoHATBHBIX 0a3 TaHHBIX
1. Dnekrponno-6ubIMOTEUHas cucteMa elibrary;
2. baza mannbix u3garenscTBa SpringerNature;

9. MarepuajbHO-TEXHUYECKOE O0ecnedeHne T CIUNINHBI
YueOHas ayAuTOPHUH IS POBeIeHUs] 3AaHATHI JIEKIIMOHHOI0 THIIA — YKOMIUIEKTOBaHa
CHeHUaTu3UPOBAHHON (yueOHoit) MeOebio, HabopoM JEMOHCTPALIMOHHOTO
o0opy/noBaHus, 00ECTEeUnBAIOIIMMU TEMaTUYECKHE WJUIIOCTPAIMH, COOTBETCTBYIOIIUE
pabounM y4eOHBIM MPOrpaMMe AUCIUTUINHBI
YyeOHass ayauTopud VISl  NPOBeleHUs] 3aHATHI CEMHHAPCKOrO0 THNA -
YKOMIUIEKTOBaHA CHEIMATU3UPOBAHHON (yueOHOI) MeOenblo, TEXHUYECKUMHU CPEeICTBAMU
0o0ydeHus, CHyXKalluMH Uil TPEACTaBJICHHS y4uyeOHOW wWHGOpMAIMK, OCHAIEHHAS
KOMIIBIOTEPHON TEXHUKOH € BO3MOYKHOCTBIO NOAKIIOUeHUs K cetu "HHTepHer" u
00€eCreYeHHOCThIO JOCTYTA K apXUBY METEOPOJIOTHUYECKUX KapT U HaOII0IeHU I
YueOHast ayauTOpusl [Jsl TPYNNOBBIX M MHAMBHAYAJIBHBIX KOHCYJAbTAUMH -
YKOMITJIEKTOBAaHA CIICIHAIM3UPOBAHHON (y4eOHOM) MeOeNIblo, TEXHUUYECKUMHU CPEICTBAMHU
00y4YeHHsI, CITY>KAIIUMU JIJIS IPEICTaBICHUs] yueOHOH MH(pOpMAIUH.
YyeOHass ayauropusi AJIsl TEeKYLIero KOHTPOJS M TNPOMEXKYTOYHOH aTTecTalu -
YKOMIUIEKTOBaHA CHEIMATU3UPOBAHHON (yueOHOI) MeOenbio, TEXHUYECKUMHU CPEeICTBAMU
00yYeHUs1, CITYKAIIMMH JJIS IPEJCTaBICHUs yaeOHOH nHpOpMaIuu.
ITomemenne I CaMOCTOAITEILHONM PadOThI — YKOMIUIEKTOBAHO CIELMAIN3UPOBAHHON
(yueOHOI) MeOenplo, OCHAIIEHO KOMIBIOTEPHONH TEXHUKOM €  BO3MOXHOCTHIO


http://elib.rshu.ru/files_books/pdf/img-090589.pdf
http://web.kma.go.kr/eng/biz/forecast_02.jsp
http://www.metoffice.gov.uk/research/modelling-systems/unified-model/weather-forecasting
http://www.metoffice.gov.uk/research/modelling-systems/unified-model/weather-forecasting
http://www.rmets.org/weather-and-climate/weather/numerical-weather-prediction-nwp
http://elib.rshu.ru/
http://znanium.com/

nonkimoueHuss kK cerm "HMHTepHer" u  00ecrmeyeHO IOCTYIIOM B 3JICKTPOHHYIO
nH(pOPMAITMOHHO-00PA30BATEIBHYIO CPETy OPTaHU3AIIUH.

10.0co0eHHOCTH OCBOCHUS TUCUMIJIMHBI JJI1 MHBAJIHUIOB M JIUI ¢ OTPAHNYEHHBIMHU
BO3MOKHOCTSAIMH 310POBbS

OOyuenne oOyyaroUMxcs C OrPaHUYEHHBIMH BO3MOXHOCTSMHU  3/J0POBbSl  MpHU
HEOOXOJUMOCTH OCYIIECTBIISIETCS HAa OCHOBE aJanTHPOBaHHOW pabodeld mporpaMMbl ¢
UCIIOJIb30BAaHUEM  CHELMAbHBIX METOJOB OOY4YeHHS M JUAAKTUYECKUX MaTepuasoB,
COCTaBJICHHBIX C Y4Y€TOM OCOOCHHOCTEH MCUXO(pHU3UUYECKOTO pa3BUTHS, WHAMBHUIYaTbHBIX
BO3MOYKHOCTEH M COCTOSIHUS 37J0POBBS TAKMX 00ydaromuxcs (o0ydaromnierocs).

IIpu onpenenenun (HopMBI MPOBEACHUS 3aHATUH C  O0YYaIOIIUMCS-WHBAIUOM
YUUTBHIBAIOTCS PEKOMEHJAINH, COAepkKalliecs B MHAUBUIYalbHOW MporpaMMe peaduIuTaiuu
HHBaJINZd, OTHOCUTCIILHO PCKOMCHAOBAHHBIX yC.HOBI/II\/'I " BUJOB TpyJda.

[Tpu HeoOxomuMoOCTH Al 00YYAIOIIMXCS U3 YMCIIa MHBAIUOB U JIUL C OTPAaHUYEHHBIMU
BO3MOXHOCTSAMU 30POBbA CO3AAKOTCA CIICHUAJIBHBIC pa60qne MECTa C YUYCTOM HAPYIICHHBIX
GYHKIMA U OTpaHUYEHUN KU3HEICATSIbHOCTH.

11. Bo3MOXHOCTHL NPHUMEHEHHUSI JJEKTPOHHOr0 OOY4YeHMS] MU JMCTAHIHOHHBIX
00pa3oBaTe/IbHbIX TEXHOJIOTH

JlucuumiuHa MOET pealn30BBIBATHCA C MPUMEHEHHEM JJIEKTPOHHOTO OOY4YeHHs H
JUCTAHIIMOHHBIX 06pa3013aTeanblx TEXHOJIOTUH
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