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1 Ileau u 3a7a41 OCBOCHHUS JUCHUILIMHbI

OCHOBHOM  LEABIO  W3YYEHUS  JUCIHUIUIMHBL  «Memoowl  yucieHHoeo
MOOCNUPOBAHUS. AMMOCHEPHBIX NPOYEccosy SIBISETCS TOJyYCHUE 3HAHUN B 00BEME,
HEOOXOJUMOM  Jijii  TJIyOOKOr0  TMOHMMAHUS  NPUHIMIIOB  MOCTPOEHUS U
(OYHKIMOHUPOBAHKUS  THAPOJAMHAMHYECCKUX  MOJIENEH MPUPOAHBIX  MPOILECCOB,
(PUBHKO-CTATUCTUYECKUX U CHHONTHYECKUX METOJOB MPOTHO3UPOBAHUS COCTOSHUS
aTMocdep.

[IpakTueckoe BJIaJICHUE METOJaMH YHUCJICHHOTO MOJIEIUPOBAHUS
aTMOC(EPHBIX MPOIECCOB B PaMKax JAHHOIO Kypca MPEAnoyjaracT HaIu4yue TaKuX
YMEHUH B pa3In4HbIX BUAAX HAYYHOU pabOThl, KOTOPBIE Aat0T BO3MOKHOCTH:

— co37aBaTh THJAPOJUHAMHYECCKUE MOJECAN aTMOCPEPHBIX MPOLECCOB U
rPaAaMOTHOTO UCHOJIb30BAHUS PE3YIIBTATOB MOJICTUPOBAHNS,

— BIAJCTh METOIMYECKUM anmaparom (PM3UKO-CTATUCTUYECKOTO u
CUHONTHYECKOTO  MPOTHO3UPOBAHUS  COCTOSIHUS ~ aTMOC(EPhl HAa  OCHOBE
WHTEPNPETANUNA PE3YIBTATOB YUCICHHOTO MOJECIUPOAHUsT aTMOC(EPHBIX MPOLIECCOB
MPYU PEHICHUU 33]1a4 METEOPOJIOTMUYECCKOT0 00ECEYEHUS TOJIETOB BO3YIIHBIX CYJIOB.

— OCYIIECTBIIATh  MOUCK  HAy4YHOW MWHPOpMAMU €  KMCMHOJb30BAHHEM
UH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

B 3agaun OCBOCHWS IUCHHIUIAHBL «Memoowbl YUCIeHHO020 MOOeIUPOBAHUS]
ammocepuvix npoyeccog» B paMKax MPorpaMM MOATOTOBKA HAyYHBIX M HAYYHO-
NEJArOrM4eCKuX KaapoB B aCUPAHType (MPOrpaMM aCUPAHTYPbl) BXOJISAT:

— U3y4YeHHE (PU3NYECKUX OCHOB TMOCTPOCHUS THAPOJAUHAMUYECCKUX MOJEIER
atMochepsr,

— HM3YYEHUE U OCBOCHHUE COCTOSHHUS, OCHOBHBIX MPOOJIEM, COBPEMEHHBIX
TCHJICHIIMIA W TEPCIEKTAB PA3BUTHS COBPEMEHHBIX METOJOB W TEXHOJIOTHH,
WCIIOIB3YEMBIX JUISl KPATKOCPOYHOTO M CPEAHECPOUHOIO MPOTHO3a MOTO/IbI;

— NpuoOpETEHUEe MPAKTUYECKUX HABBIKOB  BbHIOOpAa W HMCHOJb30BAHUS
PE3YIBTATOB NMPUMEHEHUS COBPEMEHHBIX METOJIOB M TEXHOJOTHIA MPOTrHO3A MOTOMBIL,
OLICHKH Ka4€CTBA PE3YJIbTATOB MPOTHO3UPOBAHMSL.

JlucimmuinHa ~— o0ecneunBaeT — MOATOTOBKY — BBIIYCKHUKA K~ HAY4YHO-
UCCIIEA0BATEBCKOMY BUAY MNPO(ECCUOHANBHONW AEITEILHOCTH IO HAMPABJICHUIO
noarotoBku «Hayku 00 atmocdepe u KiuMarey.

2  MecT0 AUCHMIIIMHBIB CTPYKTYpPE NPOrpaMm aclHPAHTYPbI
JucounnmHa Oa3upyeTcss Ha 3HAHWAX OOYyYarOIMXCs, MOJIYYEHHBIX MMM B

paMKax BbICIIErO 00pa30BaHUSI.
JIMCLMITIIMHA U3YYAETCs HA 2 KypCE B TPETBHEM CEMECTPE.

3 Ilnanupyembie pe3yJibTAThl H3YYCHUS TUCHUIIAHBI

» 3uams:



— (U3MYeCKHe OCHOBbI BO3HUKHOBEHHMS M Pa3BUTHS aTMOC(HEPHBIX
MPOLIECCOB,;

— OCHOBHbIE (PU3NYECKUE XAPAKTEPUCTUKHU METEOPOJIOTUUECKHUX SBIICHUIA;

— OCHOBHBIE MPUHIUIBI K METOJbl YACIICHHOTO aHAIM3a U KOMIbIOTEPHOTO
MO/JIEIUPOBAHUS;

— OCHOBBI MPOTPAMMHUPOBAHMS HA KOMIMJIMPYEMBIX M (CKPUIITOBBIX)
S3BIKAX;

— o0mee  yCcTpOHCTBO M MpPUEMbl  MPOBEIEHMS  PAacyeToB U
pacnapasieIuBaHusl BBIYMCICHUH HA MHOTOMPOLIECCOPHBIX CUCTEMAX;

— OCHOBHBIE MPUHIUMBI TOCTPOCHUS CUCTEM ABTOMATH3UPOBAHHOIO
OpPOTrHO3a METEOPOJIOTMUYECKUX  SIBJICHUH  pa3MuYHBIX MOPOCTPAHCTBEHHBIX U
BPEMEHHBIX MACINTa0OB.

> Vuemn:

— MoJy4Yarb HEOOXOAMMYK) MH(MOPMAUMI0 W3 OTKPBITBIX HWHTEPHET-
UCTOYHUKOB,;

— TOTOBUTb BXOJHBIE JAHHBIE Ui  TPOBEACHUS  UYUCIIEHHOTO
OPOrHO3MPOBAHMS C TOMOIIBI0 ME30MACIAOHONH THAPOAMHAMHYECKOH MOJENN
atmocgepsl WRF;

— OUEHMBATh WHQOPMALIKIO, MOJYYaEMYIO0 B PE3yJbTare MPOBEICHHBIX
pacyeToB, MPOU3BOANUTH €€ MEPBUUHYIO 00pabOTKY;

— UCMOJNb30BaTh TOJYyYECHHbIC JAHHbIE MpU aHAIM3e (PU3HUECKUX
POLECCOB U SIBJIEHUH, MPOUCXOIAIMX B aTMOcdepe.

» Buaoemy:

— HaBBIKAMHW WHTEPNPETALMUA PE3YJIBTATOB YUCIECHHOTO MOJCTUPOBAHUS
aTMOC(EPHBIX MPOIIECCOB,;

— HaBbIKAMH M METOJaMHU MNPUMEHEHUs WH(OPMALMK, TOJYYCHHOH C
MOMOIIBID YKMCJIICHHOTO MOJIEIUPOBAHUS aTMOC(EPHBIX MPOLECCOB B HAYUYHO-
UCCIIEA0BATEIbCKOM U MPAKTUYECKON JCATENBHOCTH.

4 OObeM AUMCHUILUIHMHBI U BUABI Y4€0HOIi padoThI

OO0mas TpyAOEMKOCTh JUCHUIUIMHBI COCTaBISET 3 3a4YETHBIX ECUHMUII,
108 akageMYeCKUX 4acoB.

MECT
Haumenosanue Bceero yacos Le 3ec P
OO6111ast Tpy1I0EMKOCTb JTUCHUTIITUHBI 108 108
ObopazoeamenbHblil KOMROHEHM 72 72
KonrtakTHas padora, Bcero
P 24 24
6 mom yucie.




Haumenosanue Bceero yvacos CeM3eCTp

JICKIIUU 12 12
MPAKTUYECKHAE 3aHATHSA 12 12
CamocrosTenbHas padoTa 00ydaromerocs 48 48
Ilpomesicymounaa ammecmayus 36 36
KOHTaKTHasi padoTa 0,3 0,3
KOHTPOJIb 8,7 8,7
CaMOCTOHTeHBHavaa6OTa O MOJrOTOBKE 27 27
K MPOMEKYTOYHOM aTTecTaluu

Texkymuii KOHTPOJIb BBINOJHEHHS 3aJaHUNA OCYIICCTBIISETCS PErYJISPHO, B
OCBOECHUS
JUCLUTIIMHBI OCYLIECTBIIICTCS MPH MOMOILM ONPOCa, TMCKYCCHH HITA MTPAKTUYECKOTO
3a1aHusl B 3aBEPUICHUM W3YYCHHUs KaXI0ro pasaena (temsl). CucTeEMa TEKYLIETO
KOHTPOJII YCHEBAEMOCTH CHYXUT B JaJbHEHIIEM HamOonee KayeCTBEHHOMY W
OOBEKTUBHOMY OLICHMBAHUIO B XOJI€ TPOMEKYTOUHOM aTTECTALH.

TEUCHUE ceMecTpa. TeKkyluil  KOHTPOJb

[IpomexyTouHas aTTecTanus:
® CEMECTp 3 — 3aueT.

5  Coaepxanue TUCUUNIAHBI

Cokpawenus:
JI — nexuus
[13 — mpakTHYECKOE 3aHITUE

CP — camocTosarenpHas paboTa 00y4aromerocs

O — oTYeT 0 BHINOJHEHUHT 3aJIaHUHA IMPaKTHYCCKUX 3aHATHHA

OK — oOpazoBarebHbIii KOMIOHEHT
[TA — mpomexyTOUHAs aTTECTAHS

5.1 Tempbl JMCOHUIIIHNHBI H BUABI 3AHATHH

OTACIIbHBIX  Pa3aciioB

JI, 113, CP, Jacel Bcero
HauMeHoBaHHE TeMbI JUCHUILIAHBI
9ackl | 9ackl | OK ITA | JacoB
Cemecmp 3
Tema 1. CucremMa ypaBHEHUH THAPOTEPMOAHHA-
MUKH aTMOC(ephI 1 6 3 10




JI, 113, CP, Jacel Bcero

HanmenoBanue TeMbl JUCIHUITJIINHEI
Yyachbl | HacCbl OK TIA yaCcoOB

Cemecmp 3
Tewma 2. Uudopmarms, HeoOXoauMast TS
Pa3MYHBIX CXEM TMPOTHO3a, M METOJBl €€ 1 2 6 4 13
YUCIIEHHOTO aHAJIH3a
Tema 3. Metoapl YHCJIEHHOTO peLeHus
CHCTEMBl  YPaBHCHHHW  THAPOJAHHAMHYECKOW | 2 2 6 4 14

MOJIeTT aTMOChEpPbI

Tema 4. T'noGambHBIE  TPOTHOCTHYECKHE

CHCTEMBI 2 2 6 4 14
Tema 5. CucteMbl KpaTKOCPOYHOTO IPOTHO3M-

POBaHUS Ha OTPAHUYCHHBIX TEPPUTOPHUIX 2 6 4 12
Tema 6. Heruapocratuueckue MOJIEITH

atMocdepsr me3omacmrrada 2 4 10 4 20
Tema 7. MeToabI CTaTHCTHYECKOM

WHTEPIPETALMH YUCICHHBIX TPOTHO30B MOTO/IbI 2 2 8 4 16
HToro nmo nucuunInaHe 12 12 48 27 99
IIpomexxyTouHast arrecranus 9
HToro no nucuunauHe: 108

5.2 Copep:kanne THCHAIUTHHBI (TEMATHYECKUI MJIAH)

Tema 1. Cucrema ypaBHEeHUIl THAPOTEPMOAHHAMHUKH aTMOC(epbl

OCHOBHBIE ~ YpaBHEHUsT THUAPOTEPMOAMHAMHMKM  armocepsl.  Cucrema
YPaBHCHUN THUAPOTEPMOAMHAMHUKHN Uil TYypOYJEHTHOW arMoc(ephl. YTMPOILIEHHUE
VPaBHEHUH  ruApoTepMoauHaMuku. (CucTeMa  YPaBHEHHMHA  TMAPOJWHAMUKH
atMoc(epel B Ppa3IMUHBIX CHCTEMAx KoopAauHar. [lapaMerpusanusi mpoleccoB
noaceroyHoro macmrada. IloctaHoBka 3aauv MaTeMarndeckoro MOACITUPOBAHUS
JUHAMHAKHN aTMOC(EPHBIX MPOLIECCOB.

Tema 2. Uapopmauusi, He0OX0aAUMAS JJIs1 PA3JIHYHBIX CX€M NMPOrHO3a, H
METO/BI €€ YHCJICHHOI0 AHAIH3A

TpeOoBanus, npeabspiasembie K uHpopMmammu. Cucrema HAOMIOACHHNA 3a
cocrostHueM arMmocgepsl. llepeuunas oOpaGoTka wHpopMauun. OOBEKTUBHBIN
aHasm3. MeToAbl YUCIIEHHOTO aHalIu3a METEOPOJIOTMUYECKUX TOJNEH. YCBOCHHE
JAHHBIX O CcOCTOSHMM artMmocgepsl. CoracoBaHue pPasHOPOAHON WH(OpPMaLUH.
YCBOEHME MAHHBIX B BEAYLIMX METEOPOIOTMYECKUX LEHTpax. Bkimag pasHeix
HAOFOIATENIbHBIX CUCTEM B KAQueCTBO MPOTHO30B MOroAsl. (OCHOBHBIE 3Tallbl
ABTOMATU3UPOBAHHOK 00pabOTKM ONMEPATUBHONW METEOPOJOTHUYECKOM MH(POPMALKN.




Tema 3. Meroasl 4YHCJICHHOIO0 pelICHUsS] CHCTEMbl YpPaBHEHHil
THAPOAHHAMHMYECKOH MO aTMOChephl

[TocTpoeHHE KOHEUYHO-PA3HOCTHBIX aNpOKCMMauuid. [IOBBILICHHE MOPSAKA
TOYHOCTH KOHEYHO-PA3HOCTHBIX ampokcumanmii. KayecTBEHHOE HCCIEN0BaHUE
YUCJICHHBIX Mozeneil. CHeKTpaJbHO-Pa3HOCTHBIE 3a1a4¥ TMAPOTEPMOAUHAMUKHA H
MaJonapaMeTpuIecKkue Moaesid. OCHOBHBIE BEIUMCIUTENBHBIEC AITOPUTMBI.

Tema 4. I'7100a1bHBIC MPOTHOCTHYECKUE CHCTEMBbI

['moGanpHas omnepaTvBHas CHEKTpanbHas Mojaenb ['mapomerueHTpa Poccum.
MonenupoBanne auHaMukM atmocdepsl. [lapameTpuzanmn GU3NYECKMX MPOLECCOB
nojaceToyHoro  macmradba.  CTpykTypa MOJENA W OpraHu3auus  JaHHBIX.
Nuannmamazanys HaYaJIbHBIX JAHHBIX. [Tporaoctuyeckue TEXHOJIOTUX
I'mppomeruentpa  Poccun, Oasupyrommecs Ha  r100aIbHOM — YHCIEHHOM
MOJACIIMPOBAHUMU. YUMCICHHBIA CPEOHECPOUYHBIA TMPOTHO3 MOroabl. COBPEMEHHBIE
r1o0aIbHBIE MOJEIM CPEAHECPOYHOTO MPOTHO3a MOroAsl. KpaTkas xapakTepucTuka
COBPEMEHHBIX MOOATBHBIX ONMEPATHBHBIX MOJENEH MPOrHo3a nmoroasl. [ noGaiibHas
TUIPOJMHAMUYECKAs MOJTyJIarPaHKeBa MOJelb Nporno3a noroasl [IJIAB 2005 (B
BEPCHH C TOCTOSTHHBIM Pa3pPELICHUEM ).

Tema 5. CucTemMbl KPAaTKOCPOYHOTO NMPOTrHO3UMPOBAHUS HA OrPAHUYEHHBIX
TEPPUTOPHAX

OCHOBHBIE ~ CBEJEHUS O  PETHOHAIBHBIX  MOAEHSIX.  PernonanbHas
ruapoanHamMudeckas mojaens ['uapometieHtpa Poccun (Jlocer B.M., 2008).

Tema 6. Heruapocraruueckue Moaean armocdepnl mezomacmrada

OCHOBHBIE ~ CBEACHMS O  MeE30MOAcHsX. Me3zomacmrabHas  MOACIb
MEXIYHApOAHOT0 KoHcopiyema - COSMO, Me3omaciirabHast MOJIEb UCCIICIOBAHUS
n nporHosuposanus noroasl CIIA - WREF. Heruapocrarnueckas MOJAENb NPOrHO3a
noroabl ['mapomerientpa Poccun. BXOAHBIE M BBEIXOJHBIE HAHHBIE ME30MOICIICH.
[TogroroBka BBIXOAHOM mNpoAyKuMH. CpaBHUTENBHAS OLEHKA  YCIEIIHOCTH
IPOrHO30B AJIEMEHTOB MOT0Jbl HA OCHOBE HEKOTOPBIX ME30MOJIENEH aTMOC(EPHI.

Tema 7. Meroabl CTATHCTHYECKOI HHTEPNPETANMH YHCICHHBIX IPOrHO30B
oroabl

Cucrema cTaTHCTHYECKOM MHTEepnpeTanuu pe3yiabTaroB ['JIMA. O0mas cxema
IIPOTHOCTHYECKOTO anropuT™Ma. YnucieHHble CTAaTUCTHYECKAE MOJIEIIH, UCTIOTIBb3YEMBIE
npu nporrose. IIporpamMmMHas peanusauusi NPOrHocTuyeckoro anropurma POIl u
OpraHusanus OlepaTuBHBIX PACYETOB.

5.3 IlpakTuveckue 3aHATHS

Tpyno-
Howmep Temsl . Py
CopnepkaHue MPaKTHYECKUX 3aHATUI E€MKOCTb
JUCLUTUIUHBI
(4acel)




Howmep Temsl . Tpyno-
R — CopnepkaHue MPaKTHYECKUX 3aHATUI E€MKOCTb
(4acel)
Cemecmp 3
5 [IpakTueckoe 3aHsaTHE MO Teme 2. HMHTepnonsuus 5
METEOPOTOTHYECKUX MOJIEH.
[IpakTnueckoe 3anstue mno Tteme 3. IlocTpoeHue
3 KOHECYHO-PA3HOCTHBIX dopmyn JUTSt 2
TP PEPEHINATBHBIX XaPAKTEPUCTHK
[TpakTrueckoe 3aHatre 1o teMe 4. CHeKTpajbHbBIE U
4 CHEKTPAIBHO- CETOYHBIE METOABI PEIICHHUS YPABHECHUMN 2
TMAPOAMHAMUKY TPUPOJHBIX ITPOLIECCOB.
[IpakTyeckoe 3aHatme no Teme 6. Pazpaborka
6 NPOrHo3a arMocQepHBIX MpoueccoB Ha 36 9 1o 5
BbIOpaHHOW 00NacTh € MOMOIIBIKD ME30MacTaOHOM
monenu WRF-ARW
[IpakTnueckoe 3aHsTMe 1Mo Teme 6. Busyanmsanus
6 pe3yJIbTaToB NMPOruo3upoBanus cpeacrtsamu GRADS u 2
NCL
IIpakTiyeckoe 3aHsaTHe MO Teme 7. MeTtox mporHosa
7 MUHAMAJIBHON U MAKCUMATBHOU TEMIIEPATYPHI BO3- 2
AyXa o JHAM 10 7 CYTOK 1O Beel Tepputopun Poccun
Bcero o aucuun/imHe 12

B paMkax mpakTHUECKHX 3aHATHA M CaMOCTOSATENBHONH pabOThl 00ydaroImuecs
(GOpMHUPYIOT MTUCHMEHHBIA OTYET C OTBETAMM HA 3a/JaHusl MO TeMaM AWCILUIUTAHBI,
pe3ybTaThl KOTOPOTo MOATAMHO 3aUIUINAIOT Ha TPAKTUYECKUX 3aHTHSIX.

3.4 CamocrosTenbHas pa6ora 00yUYalOMIUXCS

Howmep Temel Buasl camoctostensHoi paboTh Tpynoem
JUCLUATITAHBI KOCTh
(4acel)
O6pazoBaTeIbHBIA KOMIIOHEHT
1. IIpopaboTka ¥ KOHCHEKTUPOBAHWE YYEOHOTrO W
1 Hay4HOro marepuaja mo teme 1 [6.1.1, 6.1.2, 6.1.4, 6
6.2.1,622,6.23].
1.ITpopaboTka W KOHCHEKTUPOBAHUE Y4YEOHOTO U
HAy4YHOro Marepuaia o teme 2 [6.1.5, 6.2.3, 6.2.4,
5 6.2.5]. 6
2.CaMOCTOSITENIbHBI NOUCK W aHaaW3 WHQOPMALWH,
HEOOXOAMMOM I BBINOJHEHWS — 33JaHUS K
NPAKTHYECKOMY 3aHTHIO
3 1.ITpopaboTka M KOHCHEKTUPOBAHUE Y4YEOHOTO U 6




Howmep Tembl Buasl camoctostensHoi padoTh Tpynoem
JUCLIUTITUHBI KOCTb
(4acel)

HAy4YHOro Marepuaia mo teme 3 [6.1.5, 6.2.3, 6.2.4,
6.2.5].

2.CaMOCTOSITENbHBIM NOUCK W aHaau3 WHQOPMALWH,
HEOOXOAMMOM  Iii  BBINOJHEHWS — 33JaHUs K
NPAKTHYECKOMY 3aHTHIO

1.ITpopaboTka M KOHCHEKTUPOBAHUE Y4YEOHOTO U
Hay4yHOro Mmarepuana o teme 4 [6.1.1, 6.2.1, 6.2.2,
6.2.3,6.2.5].

2.CaMOCTOSITENbHBIM NOUCK W aHaau3 WHQOPMALWH,
HEOOXOAMMOM  IJii  BBINOJHEHWS — 33JaHUs K
NPAKTHYECKOMY 3aHTHIO

1. [IpopaboTka W KOHCHOEKTUPOBAHWE YUYEOHOTO M
HAy4YHOro Marepuaiia o teme 5 [6.1.1, 6.1.3].

5 2. CaMOCTOSTENbHBIA TOUCK M aHAIW3 WH(QOPMALWH, 6

HEOOXOAMMOM  IJii  BBINOJHEHWS — 33JaHUs K

NPAKTHYECKOMY 3aHTHIO

1. [IpopaboTka W KOHCHOEKTUPOBAHWE YUYEOHOTO M
HAy4YHOro Marepuana no teme [6.2.3,6.2.4, 6.2.6].

6 2. CaMOCTOSATENIbHBIA TIOMCK M aHaJu3 MHQpOpPMALKUH, 10
HEOOXOAMMOM Ui BBINIOJHEHWS  3aJaHHAS K
NPAKTHYECKOMY 3aHTHIO
1. [IpopaboTka W KOHCHOEKTUPOBAHWE YUYEOHOTO M
7 HAy4YHOro Marepuaia no teme [6.1.2, 6.1.3, 6.2.2, 8
6.2.3,6.2.4].
Hmoeo: 48

[IpoMexxyToUHas arrecTauus

IloaroroBka k caade HpOMG)KyTO‘IHOﬁ arrccranmu

IloaroroBka k caade HpOMG)KyTO‘IHOﬁ arrccranmu

IloaroroBka k caade HpOMG)KyTO‘IHOﬁ arrccranmu

IloaroroBka k caade HpOMG)KyTO‘IHOﬁ arreccranmu

IloaroroBka k caade HpOMG)KyTO‘IHOﬁ arreccranmu

N[N |W (N —

3
4
4
IToaroroBka K ciade NpoOMEKYTOYHOM arTecTalun 4
4
4
4

IloaroroBka k caade HpOMG)KyTO‘IHOﬁ arreccranmu

Hmoeo: 27

Bcero no aucuumiainHe 75

6  YuyeOHO-MeTOAMYECKOe M HMHGOpManMOHHOE  o0ecnmeyeHue
AUCUHUIJIMHBI




6.1

OcHoBHas auTEparypa

Ne HanmeHnoBanue ABTOp, MECTO CcbliiKa Ha JJIEKTPOHHBIA
/11 WU3J1aHus, JOCTYTI
W3JATENBCTBO, TON
6.1.1 | Jlunamuka Knemuun B.B., | DnekTpoHHBIC pecypehl
aTMoC(EPHI: Kynemos 10.B., | kadenprr Ne 10
Y4eOHuUK. CyBopoB C.C,
Bonkonckuit 1O H.
Cn0.. Hayka, 2013.
—421c.
6.1.2 | Yucnennsie Metonel | ILH. benos, E.IL | ODnekrponHbIC pecypehl
nporuoza noronael /| bopucenkoB, b.Jl. | kadeapsr No 10
YueOHuK [TanwuH. - JL:
I'mppomereounsnar,
1989. — 376 c.
6.1.3 | ®WIBTPOBAHHBIC Penunckas P.IL | OnexkTpoHHBIE pecypehl
MIPOTHOCTUYECKUE CII6.: u3-BO | Kagenpst Ne 10
MOAeIu U cmocoOwl | PITMY, 1992, —
UCCIIEN0BAHUSA 105 c.
BBIYUCITATEITBHOMN
YCTOMYHUBOCTH
PA3HOCTHBIX  CXEM.
Y4ebHoe nocodue
6.1.4 | HucneHuble cxeMmbl, | Me3uHTep @., | SNEKTPOHHBIE pecypehl
UCIOJIB3YEMBIE B | ApanoBa A. /- |kadeapsl Ne 10
aTMOC(EpHBIX CII6.:
MOJIETIAX I'mppomereounsnar,
1999 — 136¢.
6.1.5 | CekTpaybHbIC Mamkopuu  C.A./ | 5IEKTPOHHBIC pecypehl
MOJIEH obweii | CII0.: kadenpst Ne 10
LA PKYJIALA I'mppomereounsnar,
atMocdepsl u | 1999. —273c.
YUCJICHHOTO
ITPOTrHO3a NOTOBL.

6.2 JlonmoJIHUTE/IbHAS JIATEPATypa

Ne HanmeHnoBanue ABTOp, MECTO CcbulKa Ha 3JIEKTPOHHBIN
n/n W3/1aHMUS, JOCTYI
W3/1aTEIBCTBO, TOJ
6.2.1 | [Iporno3upoBanue [Tlakuna H.IL, | anexTpoHHBIE pecypebl
meTteoponornyeckux | MBanosa A. P. - M. | kapenpsr Ne 10
YCIOBUM i | - Tpuama, 2016. —




aspaumu:  Hayuno- | 312 ¢.
METOINYECKOE
nocoOue JUIsl BY30B.
6.2.2 | bynak, b.M. | bynak b.M., | URL:
Coopnuk 3amau mno | Camapckuit  A.A., | https://samarskii.ru/books/boo
MaTEMaTUYECKOM TuxonoB A H. — | k1980.pdf
(buzuke: y4eOHOE | DJIEKTPOH. JaH. —
nocobdue Mockga:
Ousmarauar, 2004,
— 688 c.
6.2.3 | Me3omacmradHas I'C. Pumun, H.A. | URL:
MOJIENb COSMO- | Po3unkuHa, https://method.meteorf.ru/publ
RU2 A H. barpos, /sb/sb44/rivin.pdf
u  pesyabrarel  ee | J1.B. biinHOB,
ONEPaTUBHBIX A.A. KupcaHos,
HACTIBITAHUIA EB. Ky3bmuHa,
M.B. [MaryHoBa,
M.M. Uymaxos,
JLIO. Andepos,
AIO. bynnens,
M.IO. 3aitueHKo,
M.A. Hukutnn-
U3]1-BO:
I'mppomereonsar.,
ropoa: JleHuHrpan.,
1968. — 776 c.
6.2.4 | ABAAIIMOHHBIC borarkuu O. . — URL:
MPOTHO3bI MOrO/bL. | 2-€ u3n., | http://files. fip.rshu.ru/HoBbrit
— VYuebHoe | ctepeotunHoe. — | karanor/2/doc/boratkun O.I
nocooue CIIo.: BXB- | - ABHANMOHHBIC MPOTHO3I
[TerepOypr, 2010. | moroasl - 2010.pdf
— 288 c.
6.2.5 | Crarucruyeckue Mupcaera H.A. URL:
METOIbI — Kazanb: U3a-Bo https://kpfu.ru/staff files/F946
JOJITOCPOYHOTO KazaH. yu-ta, 2018. | 644051/DMP_UMP.pdf
IPOTHO3a OT OB —2lec.
yue0.-MeTOo/.
nocobue
6.2.6 | UucaeHHbIC H.®. Benpruines, URL:

MPOTHO3BI TIOTOJTBI
10 HETHIPOCTa-
TUYECKUM

MOJEIISIM OOIIIET0
MIOJIL30BAHMUS
WRF-ARW u WREF-

B.J1. XKynanos / 80
net I mapoMeTren-
TPY: COOPHUK
crareil. M-Bo
MPUPOIHBIX PECYpC-
OB M DKOJIOTHH

https://www.elibrary.ru/downl
oad/elibrary 27625280 22562

539.pdf
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https://www.elibrary.ru/downl

2010

azfa, 1TJ

Poccniickoit dene-
pauuu, Oenepanis-
Had ciy>k0a 1o
TUAPOMETEOPOIIOTH
1 U MOHUTOPUHTY
OKPYIKarolIEn cpe-
nel, ['mapomereo-
POIOTHYECKHMN
Hay4.-UCCIE.
1eHtp Poccniickoi
Oenepanuu;, P.M.
Bunbedanna (oTB.
penakTop). Mockaa,

HzparensctBo: Tpu

6.3 Ilepedyenn pecypcoB HHPOPMALNMOHHO-TEIEKOMMYHUKALUOHHON CeTH
«IHTepHEeT», COBPEMEHHBbIX
HH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM (TIPH HAJTHYHH)

npo(pecCHOHANIBHLIX 043 JAHHBIX H

No n/mt

Haumenosanue
npoQeCCUOHATTEHOM Oa3bl
JaHHBIX/MH(POPMALIMOHHOM
CIIPABOYHOW CUCTEMBI

Ccbuika Ha HHGOPMALMOHHBIHN pecypc

6.3.1

Briciiag arrecranuoHHas
KOMUCCHS

URL: http://vak.ed.gov.ru/

6.3.2

Koncynerantl Inroc.
OdunmabHbIA cait
KOMIAHUH

URL: http://www.consultant.ru/

6.3.3

Poccuiickas
roCyJIapCTBCHHAS
ounomoTeka

URL: https://www.rsl.ru/

6.3.4

Poccuiickas
HAlMOHAJILHAS
ounomoTeka

URL: http:/nlr.ru/

6.3.5

bubamnoreka AxanemMun
HayK

URL: http: //www.rasl.ru/

6.3.6

DJneKkTpoHHas OMOIMOTEKA

HAyYHBIX nyOmuKanui
«eLIBRARY .RU»

URL: http://elibrary.ru

6.3.7

OnexrponHas OubanoTexa
«FOPAUT»

URL: https://biblio-online.ru
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http://vak.ed.gov.ru/
http://www.consultant.ru/
https://www.rsl.ru/
http://nlr.ru/
http://www.rasl.ru/
http://elibrary.ru/
https://biblio-online.ru/

No i/t HanmenoBanue Ccbuika Ha UH(HOPMAIIMOHHBIN PECYpPC
npoQeCCUOHATTEHOM Oa3bl
JaHHBIX/MH(POPMALIMOHHOM
CIIPABOYHOW CUCTEMBI

6.3.8 | OdpuumanbHbIi cepsuc | URL:
nyOauKamn Hay4HbIX | http://www.scopus.su/?yclid=39514293723133
crareii B 0Oaze paHHbIX | 58209

Scopus
6.3.9 | OdpuumanbHbIi cepeuc | URL: http://info.clarivate.com/rcis
nyOnuKanuu HAYYHbBIX
crareii B 0a3e JaHHBIX
WoS(ESCI)
6.4 IIporpammHoe o0ecnieyeHue (1MeH3HOHHOE), 0a3bl  JaHHBIX,

HH(POPMALMOHHO-CIIPABOYHbIE U MOHCKOBbIE CHCTEMBbI

Ne i/m HanmeHnoBanne mporpaMMHOTO Tun npoaykra (nojHas
npoayKTa JIMLICH3UOHHAS BepCHUsl, ydeOHas
BEPCHUS, PaCIpPOCTPaHsIETCs
CBOOOJTHO)

6.4.1 | OneparuBHOe yrpapiieHHe quueHsust Ne 43471843 or 07 despans
MicrosoftWindowsXPprofessional 2008 rona

6.4.2 | Microsoft Windows Office 2003 Suite quueHsust Ne 43471843 or 07 despans

2008 roxna;

6.4.3 | Foxit reader Freeware

6.4 4 | PaintNetver 3.5.10 Freeware

6.4.5 | Acrobat professional 9 Windows International

6.4.6 | KasperskiyAnti-VirusSuitennsWKSuFS

7 Onucanue mMarepuajJbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM ISt
OCYIIECTBJICHUA 00PA30BaTEJILHOIO MPOLECCA MO AUCHMILINHE

Jlisa obecneyeHnst 00pa3oBaTENbHOIO MPOLECCA MATEPHAIBHO-TEXHUYECKUMHU
pecypcamu  ucnonb3yercs  ayauropus  Ne 279, oOopyaoanHas ~ MOK
(MynbTUMEIMAHBIA ~ OOyYarOIIMiA  KOMIUIEKC) —  KOMIBIOTEP,  MPOEKTOP,
WHTEPAKTUBHAS TOCKA.

Marepuanst INTERNET, wmyneTumMeauiiHble Kypeel, OQOPMIICHHBIE C
nomouiblo Microsoft Power Point, HConb3yrOTCsl MPU TPOBEACHUH JICKLIIMOHHBIX W
MMPAKTUYECKUX 3aHATUI.
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http://www.scopus.su/?yclid=3951429372313358209
http://www.scopus.su/?yclid=3951429372313358209
http://info.clarivate.com/rcis

HanmenoBanue

CIIEHUAJIBHBIX
MOMEILCHUNA U OcCHaILIEHHOCTh COCHUAIbHBIX MOMEIICHUN U TTIOMEIICHUN 11
MOMEILICHUN JIJI CaMOCTOSTENILHON padOThI
CaMOCTOSTEIILHOMU
paboTHI

Aymuropus Ne 279 | Kommiekt yueOHOM MeOEnu: mapThl U CTYJIbs (BMECTUMOCTD. 24
nocaaouHbix Mecta). MOK (MynbTHMe IMAHBIA 00y Yarommii
KOMIUIEKC) - KOMITBKOTED, TPOEKTOP, MHTEPAKTUBHAS JOCKA

Aymuropus Ne 262 | Kommiekt yaeOHOM MeOenu (CTobI, CTyIibs, qocka). MOK
(MyJIBTUMEIMHAHBIA 00YYAOIINNA KOMIUIEKC) - KOMITBEOTED,
IPOEKTOP.

BmectumocTh: 24 10Cai0YHBIX MECT

[TomeleHust Jyist CaMOCTOSTENIBHON paboThI

Aymuropus Ne 266 | Kommnekt yueGHoi mebenu; padoune mecra B cocrase (11K,
MOHHTOP, KJIABUATYPA, MBILIb ).
BMecTUMOCTE: 7 MOCATOYHBIX MECT

YuranbHbIi 3251 Kommiekt yueOHOM MeOenu (CTONBL, CTYJIbs, J0CKA), padodne
OMOMITHOTEKH C mecta B coctase (IIK, MoruTOp, KiTaBHaTypa, MbILIb)
BBIXOJIOM B

UHTEPHET

8 OoOpa3oBare/ibHbIC U HHPOPMALNMOHHBIC TEXHOJIOTHH

B nmpomecce mpemogaBaHWs — AWCHUIUIMHBL  «Memoowi  4ucieHHo2o
MOOENUPOBAHUsL  ammMocepHulx — npoyecco8»  WCIONB3YIOTCS  CIICAYIOIINE
o0Opa3oBaTeNbHbIe TEXHOJIOTHH: BXOJHONW KOHTPOIIb, JIEKIIWN, TPAKTUUECKUAE 3aHSITHS,
camoCTosITebHas padboTa.

Jlekims kak oOpazoBaTeNibHAs TEXHOJIOTMS MPEACTABIsSET CO00M YCTHOE,
CUCTEMATHYECKH MOCJIEN0OBATENIBHOE H3JIOKCHHUE  NPEMOAABATENEM  YYEOHOTO
Marepuana C  LEJb0  OpraHM3allid  LEJICHANPAaBICHHOW  MO3HABATEIbHOMN
JCATEILHOCTA OOYYaOIIUXCsl 1O OBJAJCHUIO 3HAHWSAMH, YMCHHSMH M HaBbIKaMU
YUTaeMOM TUCIMIUIMHEL. B EeKuu AeaaeTcs akieHT Ha pean3aliio TJaBHbIX HacH
W HampaBJiCHWH B M3YYCHUU AUCUMIUIMHBI, JAETCS YCTAHOBKA HA MOCIEAYHOLIYIO
camocTosTeNbHY0  paboty. [lo  aWcOMNIMHE  MJIAHUPYETCS  MPOBEACHUE
UH(GOPMAITMOHHBIX JIEKIIMM, KOTOPHIE HAMpPaBJIE€Hb HAa CHCTEMAaTU3MPOBAHHOE
U3JI0’KEHUE HAKOTUIEHHBIX M aKTyallbHbIX HAyYHBIX 3HAHWI B MPEAMETHOM o0nacTu
JUCHUTIIMHBEL. BemymuM MeTOJIOM B JIGKIMM BBICTYMACT YCTHOE H3JIOKEHUE
npenoaaBaresieM y4eOHOro marepuana, KOTOPOE COYETAETCS € MCIMOJb30BAHUEM
cpenbl  PowerPoint, Word, Excel ¢ mnenpto pacmmpeHuss 00pa3oBaTeIbHOTO
WH()OPMAIIMOHHOTO  TOJISI, TMOBBIMIEHUS CKOPOCTH 00pabOTKM W Mepeaadu
uHpopmaru, oOecneueHuss ya00CTBa NpeoOpa3oBaHUs M CTPYKTYPUPOBAHUS
uH(popMaluu As TpaHC(HOpPMALIMKY €€ B 3HAHUE.
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[IpakTyeckue 3aHiITHS — 3T0 METOA  PEMPOAYKTUBHOIO  OOYYEHWS,
00ECNeUnBAOIINNA CBsSI3b TECOPUM W MPAKTUKK, COACHCTBYIOLIMIA BBIPAOOTKE y
00yarIIMXCsl YMEHWA U HABBIKOB MPUMEHECHUS 3HAHUH, IOJYYEHHBIX HA JIEKIUW U B
X0JIE CaMOCTOATENBHON paboThl. [lpakTyeckue 3aHATHSA, Kak OOpa3oBareibHAas
TEXHOJIOTHS, IOMOTAT 00YYarOIIUMCSl CUCTEMATU3UPOBATh, 3aKPEMUTh U YIITyOHUTh
3HAHUS TEOPETHYECKOTrO XapakTepa. Ha mpakTHUeckuMx 3aHATHSIX MO JAWCLUUIUIMHE
MPOUCXOAUT OOYUCHHE YMEHUSM M HABBIKAM, 3aKPEILISs MOJYUYEHHBIC B XO€ JICKIMAN
Y CaMOCTOSITENIbHON paboThl 3HAHUS.

Takum 00pa3oM, TMPAKTHYECKUE 3aHATUS 1O JUCUUIUIAHE  SIBIISFOTCS
COCTaBJSIFOINMMM ~ MPAKTHYECKOH  MOATOTOBKM  OOyYarOMIMXCS, TaK  Kak
NPEIyCMATPUBAOT WX YYacTHE B BBIMOJHEHUM OTACIHBHBIX JJIEMEHTOB Ppaldor,
CBSI3aHHBIX ¢ Oy ayIIeh MPOPEeCCHOHAIBHON AESTENBHOCTHIO.

[TpakTyeckue 3aHATHS MO AUCUMIUIAHE MOIKPEIUISIOTCS CaMOCTOSTENBHOM
y4eOHO-UCCCIIENOBATENBCKOH  paboToil  oOydvarommxcs M CTaBAT  LENb
CUCTEMATHU3UPOBATh, 3aKPENHUTh W YIIYOUTh TEOPETUUYECCKHE M IMPAKTUUYECCKHUE
3HAHWSI, YMECHHUS U HABBIKU MO MPOQWIIO MOATOTOBKH C LENBK UX TPUMECHEHUS JUIs
pewmeHust NpoeCCUOHANBHBIX 3a/1a4.

[IpakTyeckue 3aHATUS MO JUCHMIUIMHE  SIBJISIFOTCS  COCTABJISIOLIMMHU
MPAKTUYECKON MOATOTOBKHA 00YYArOIIMXCS, TaK KaK MPEIyCMATPUBAIOT UX YYACTHE B
BBIMIOJTHEHUHA ~ OTAENBHBIX ~ 3JIEMEHTOB  paloOT, CBs3aHHBIX ¢  Oyaymei
npo(hEeCCHOHATIBHON AEATENBHOCTBIO.

CamMocrosTenbHas padoTta 00yHarOmUXCsl PEaIU3yeTcsi B CHUCTEMATHU3aluHy,
IUIAHAPOBAHWM, KOHTPOJIE W PErYJIMPOBAHUM €ro  y4eOHO-Npo(eCCHOHATBHON
JESATEIbHOCTA, a4 TAaKXKE B  AKTUBHM3AlMM COOCTBEHHBIX  MO3HABATEIBHO-
MBICJIUTEJIBHBIX JCUCTBUH 0€3 HEMOCPEACTBEHHOM MOMOIIM M PYKOBOJCTBA CO
CTOpPOHBI mpenoaaBareis. OCHOBHOH WLENBIO CAMOCTOSITENIBHON PadOTHI SBISETCS
(OpMUPOBAHME HABBIKA CAMOCTOSTENBHOTO MPUOOPETEHHS WM  3HAHWU MO
HEKOTOPBIM ~ HECIIO)KHBIM ~ BOMPOCAM  TEOPETHYECKOIO Kypca, 3aKpericHHue |
yrayOJeHUuEe MOJYYEHHBIX 3HAHWNA, YMEHHMA M HaBBIKOB BO BpEeMs JIEKIUNA WU
NPaKTHYECKUX 3aHsaTui. CamocTtosTenpHas padoTa MOAPA3yMEBACT BBIMOJHEHUE
oOyvaromumucs: padoThl O MOUCKY W aHAINA3Y MHQpOpMaluK, NpopaboTKy Ha 3TOH
OCHOBE y4eOHOT0 Marepualia, MOArOTOBKY K YCTHOMY OIPOCY, TECTUPOBAHMIO, a
Takke cOop, 00pabOTKy MaTEpHasioB JJis BBHIMOJHEHUS 3aaHUN K MPAKTUYECKUM
3AHSTHSM.

KonraktHas pabora ¢ 0OOyYamIIMMHUCA TaKkKe MOXKET  BKIKOYATh
WHTEPAKTUBHBIE (POpPMBI 00pa30BATENIbHBIX TEXHONOTW. B  pamkax wu3ydeHus
JUCLUIIJIMHBL  MPEATNONAracTcs MCMOJAb30BaTh  CICAYIOMME HHPOPMALMOHHBIC
TEXHOJIOTHH: JJIEKTPOHHBIE PECYPChl, TEXHOJOTMM Internet, 3NEKTpOHHas MOYTAa,
uznarenbekue cuctemel (Microsoft Word), anexrponnsie Tabmunel (Microsoft Excel),
TexHosioruu Mysnbtumeana (PowerPoint) u npyrue.

9  @0Ha OLEHOYHBIX CPEACTB ISl MPOBEACHUNA TEKYIIEr0 KOHTPOJIA
yCNeBAeMOCTH M MNPOMEKYTOUYHOH AaTTrecTaudMu M0 UTOram
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OCBOCHHA NTUCHHUIIJINHBI

9.1 Conepxanne GoHIA OUECHOYHBIX CPEACTB

@DOHJ OLECHOYHBIX CPEACTB MO JUCHMIUIMHE «Memoowvl  yucienHo2o
MOOENUPOBAHUS AMMOCGHepHbIX NPoYeccos » TPETHA3ZHAYEH 7Sl BBISBICHUS U OLCHKA
YPOBHSI M KAQueCTBA 3HAHWI OOYyYArOIIMXCS MO PE3yJIbTaTaM TEKYIIEro KOHTPOJS W
NPOMEKYTOYHOM aTTeCcTallMy MO0 UTOraM OCBOEHUS AMCLMIUIMHBEL B (pOpME 3adera B
NEPBOM CEMECTPE.

@DOH/ OLIEHOYHBIX CPEACTB AJISl TEKYIIETO KOHTPOJIS BKIOYACT YCTHBIA OMPOC U
KOHTPOJIb BBITIOJTHEHUS 3aJAHUN (KOJIJTIOKBUYM, JOKJIAN).

Texymuii KOHTPOJIb YCIIEBAEMOCTH 0 TUCLHUIUIMHE 00ECNEYMBACT MTPOBEICHUE
IPOBEPKU 00yUYarOIMXCsl HA TPEAMET OCBOEHUS MPOMACHHOr0 Marepraia.

[TpoMexyTo4Has arTecTalys B MEPBOM CEMECTpe B (OpPME 3aueTa MO3BOJISIET
OLICHUTBH YPOBEHb OCBOCHHS O0YUYarOIUMUCS MPOrPaMMBbl JUCLMITIMHBL 32 OTUYCTHBIN
nepuos ee u3ydeHus. [IpoMexyTouHas arrecTanys Opeanoaract c1adyy OT4ETOB K
NPAKTUYECKAM 3aHATUSM B THCBMEHHOM BHJIE M YCTHBIH OTBET Ha JBa
TEOPETUUECKUX BOMPOCA.

Metoauka (OpMUPOBAHUS PE3YIABTHPYIOMICH OLICHKH B 003aT€IbHOM MOPSIKE
YUUTBHIBAET AKTHBHOCTh OOYYAOIIMXCS HA JICKIMUSAX W MPAKTHUECKHAX 3AHATHSX, UX
y4acTHe B KOHPEPECHUMSX U MOATOTOBKY UMH ITyOJIMKALIHNA.

9.2 KoHTpoabHBIE BONPOCHI AJsI MPOBEACHUS] TEKYLIEro KOHTPOJIS 3HAHWIii
(ycTHOTrO 0mpoca)

I. B 4ém CyTh JUCKpETM3allMM TMPOCTPAHCTBA KM BPEMEHUM B 3aJayax
MOJICTTMPOBAHUS aTMOC(EPHBIX MPOLIECCOB?

2. YeM onpenensieTcss pa3pelieHue MOJEIHN TPU UCTIOJIBb30BAHUM CIIEKTPAIbHBIX
METOJI0B PEUICHHAS YPABHEHUN THAPOIUHAMUKN aTMOChepbI?

3. Kakue TpeOoBaHus MPEABABISAIOTCS K YACIECHHBIM CXeMaM?

4. Yto Takoe annpokcumanus’?

5. JlaTh NOHATHE TUAPOCTATHYECKON MOIETN aTMOC(EPhI?

6. Kak onpenensercs nopsaoK armpoKCUMAalUA KOHEYHO-PA3HOCTHON CXEMBI?
7. B uéMm cyTh aHCaMOJIEBOTO MPOTHO3a?

8. Kakue mpoueccsl mapaMeTpu3yrTcsl B TMAPOJIMHAMUYECKUX ATMOC(HEPHBIX
MOAEIAX?

9. Kak paccuutThiBatOTCs  KOYPQPUIMEHTHI  Pa3IOKEHUST B Pag MO
TPUTOHOMETPAYECKAM (DYHKIUSAM?

10. Yrto Takoe uncio Kypanra?

11. 3a yro oTBeuaet kputepuii Kypanrta-Opunpuxca-Jiesn?

12. Cpopmynupyiite Teopemy Jlakca?

13. Kakne KOHEYHO-Pa3HOCTHBIE aHAJIOTY TPOU3BOAHBIX U3BECTHBI?

14. Yem 0TIIMYAKOTCS KOHEYHO-PA3HOCTHBIE AHATIOTH TTPOU3BOIHBIX?

15. Kak noBBICUTH MOPSIAOK TOYHOCTA KOHEYHO-PA3HOCTHOIO aHanora?
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16. Uto Takoe monynarpaHkeB MOAX0A K ONMMCAHUIO ABEKLIMN?

17. YTo Takoe BBIYMCIUTENbHAS BA3KOCTh?

18. K ueMy nmpuBOANT OMIMOKA JIOKHOTO MPEACTABICHHUS?

19. Kakne pyHKIMU MOTYT OBITh UCIIOIB30BAHBI B KAUECTBE OA3HCHBIX?

9.3 IIpumepHblii nepeYeHs TeM pedepaTroB LI NPEACTABICHHUS 10KJIAI0B

MupoBbie METEOPOJOTHYECKHUE IEHTPHI.
['moGanpHas cucTeMa TEJECBSI3H.
COBpEMEHHBIE CPEICTBA MOJTYYEHUS] THAPOMETEOPOJIOTMUECCKUX TAHHBIX.
Hcnonb3zoBanue CiyTHUKOBOH MH(OPMALIVH.
CoBpeMeHHBIE MPOOJIEMbI AUCTAHIIMOHHOTO 30HIUPOBAHMS 3EMJTH.
CnexrpansHas moaeinb ['mapometienTpa Poceun.
Me3zomacmrabHbIe MOJIENH aTMOC(EPHI.
MezomaciradHas MoAeb MEeKIyHapoAHoro koHcopiuuyma COSMO.
9. MesomacmtabHass ~ MPOTHOCTUYECKAS  TMAPOJMHAMMYECKAs  MOJENb
armocdepsl WRE.
10. CxeMbl YCBOCHHSI TaHHBIX B Me3omacTaOHbIx ['JIMA.
11. MaTepnperanus pe3yabTaToOB THIPOIMHAMUYECKOTO MPOTHO3UPOBAHUS.
12. Ucnionb3oBanue pe3yabTraroB ['/IMA mNpH COCTABJICHWM ABHAIIMOHHBIX
POrHO30B.

NN B LN~

9.4 IlpumepHblii nepe4YeHb KOHTPOJBLHBIX BONPOCOB MPOMEKYTOYHOI
aTTeCTAlMU [0 HTOraM OCBOCHUS AHCHUIJIMHBI

1. CoBpeMEHHOE COCTOSIHAE TEOPHUH U MPAKTUKHU AHAJIA3A U IPOTHO3a IOTOJIbI.

2. ®u3NyYeCKHe OCHOBBI YHMCJICHHOTO MOJCIMPOBAHUS MMOTOABI W KIMMATa.
OO01mast XxapakTepUCTUKA TUMTOB TPUMEHSEMbIX MOJIENEH.

3. MoaenupoBaHue aTMOCPEPHBIX MPOLECCOB PA3TMYHBIX MACIITA0OB.

4. CBi3b MEXKIY NPOCTPAHCTBEHHBIMM M BPEMEHHBIMM MacmTabaMu MpH
BbIOOPE MOJIENEN PA3IMYHbIX TUIIOB.

5. CoBpeMeHHbIE TO0AJBHBIE MOJCIM aHAJ3a W MPOTrHO3a arMOC(EpHBIX
POLECCOB.

6. PernoHajibHble MOJETM KPATKOCPOYHOIO M CPEAHECPOYHOrO MPOTHO3a
MOTOJHBIX SIBJICHUM.

7. TlpoOGmeMbl IOJTOCPOYHOrO0 MPOrHo3a mnoroAbl. OOOOIIEHHBIE MOJCIU
IPOLECCOB aTMOC(EPHI U OKEaHA.

8. MonenrpoBanue arMOC(hepHBIX MPOLECCOB cpeaHero macimrada. OCHOBHBIC
NPUHLHAIBI pa3pabOTKU ACTEPMUHUCTHYECKAX MOJEIICH TOTOIbI.

9. Kiaccupukamms u oOmjas XapakTepucTHKa aTMOC(EPHBIX MPOLECCOB
cpenHero (mMe30) U majoro (MUKpo) MacmTaOoB. CBs3b MPOCTPAHCTBEHHBIX W
BPEMEHHBIX MACINTA0OB MOTOIHBIX SIBJICHHIA.

10. Ucnonb3oBaHUE JAHHBIX TI00ATBHBIX MOJCIICH B KAaU€CTBE HAYABHBIX W
I'PaHUYHBIX YCIOBHI Me3omaciuTabHbeix Moaeneil. Cucrema GFS, popMarsl JaHHBIX,
padoTa ¢ apxX1uBOM.
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11. Mukpodusnueckue mnpouecchl. [loHATHE TPOLECCOB U SIBICHUA,
«MOJCETOYHBIX» ISl OCHOBHOTO (M€30) MaciiTada.

12. Moagenb YUCIIEHHOTO TPOrHO3a ME30MAaCIITA0HBIX aTMOC(EPHBIX MPOLIECCOB
WREF.

13. Maremarndeckass MOJENb aTMOCHEPBI M 3€MHOW MOBEPXHOCTA B CHUCTEME
WREF. Ilonsitue pabodero nomeHa. BepTtukanbHas KOOpAUHATA.

14. Kaprorpapuueckue mnpoekiun B cucteme WRF. [lpuHiomner  mx
UCIOJIb30BAHUSI.

15. TloHstue cCrulomHOW cpeapl. Du3nuecKkas W MaTEMaTUYeCKas MOJEIH
CIUTOIIHOM cpeabl. ATMOcC(hepa Kak CIUIOIIHAS CPEaa.

16. Cucrema ypaBHeHuil Me3omacmtabHoii mozmenun  WRF - (OGmias
XapaKTEPUCTHKA).

17. YpaBHEHUSI AMHAMUAKHA aTMOC(EPBI.

18. ITepemennsie Jlarpanxka u Diiiepa.

19. Cunel, neficTBytomue B arMochepe.

20. YpaBHEHUE HENPEPBIBHOCTH.

21. YpaBHEHUE COCTOSHUS aTMOC(EPHOTO BO3TyXA.

22. ®da3oBbie NEPEXOJIbl U COCTOSIHUS BOJIBI B aTMOC(epe.

23. PagpanmoHHBIE IPOLIECCH B aTMOC(hEpe M Ha IOACTHIIAIOIIEH TOBEPXHOCTH

24. Ctpykrypa u paboune moaysm cucreMbl WRF (O61miast xapakTepucTika)

25 .Meroauka npoBeneHus pacyeToB B cucreme WRE. dopmarel JaHHBIX.

26.  OcHOBHBIC  mpuHIMOBI  BbIOOpa  padoyero  jmomeHa.  Bribop
MPOCTPAHCTBEHHOTO M BPEMEHHOTO MAacTabOB pacyeTa.

27 Ilporpammbl  «Ipe-NPOLECCHON» TOArOTOBKM JAaHHBIX pacyera (cucrema
WPS). IlpomexyTounsie ¢aitibl 0OMEeHa TaHHBIX MEKIY MOy MU cucTeMbl WRE.

28. ITpuembl paboThl ¢ (aiinom namelist. wps.

29. Mdaiin geog. Pabota nporpammel geogrid.exe.

30. Pabora ¢ apxuBHbIMHU (paitiam cuctembl GFS. [Tporpamma ungrib.exe.

31. PaGora nporpamMmbl metgrid.exe.

32 Mertoauka npoBeacHus pacuera B cucteMe WREF (O0wmue nonosxxkeHus).

33. YnpaBnenue napaMerpamu pacuera. Pabora ¢ gaitmom namelist.input.

34. Buasl MUKPO(DU3HUECKAX MOJENICH, TPUMEHAEMbIX B cucteMe WRE.

35. OcHOBHBIE NMPaBHJIA UCTTOJIB30BAHUS MUKPO(PU3HK.

36. Mukpou3uku 00Ja4YHOCTH

37. MuKpO(QU3UKH OCATKOB

38. MuKpo(U3KUKH paAralliOHHBIX MPOLIECCOB

39. Mukpo(u3uKd TPUMIOBEPXHOCTHOTO Cyosi arMocdepbl. KOHBEKTHUBHBIC
POLIECCHI.

40. MuKpO(DU3HKHN TOYBEHHOTO CIOS

41. TloHaTHE O HAYaIbHBIX M TPAaHUYHBIX YCJIOBHX pacueta. Paborta c
nporpammoii real.exe.

42. ®aitnsl TPOTOKOIMPOBAHUS U KOHTPOJIS.

43. PacnapaieTuBaHUe MPOILECCOB BhUUCICHUS (OO1as XapaKTEPUCTHUKA).

44. Bugyanmmzanus pe3yJibTaTOB YUCICHHOTO MOAENUPOBaHus B cucreme WRE.
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45. ®opmar pesynpTUpyommx (adno. OOmas xapakrepuctuka ¢dopmara
netCDF.

46. Busyanuzaiusi HOMOIIBI0 KOMaHAHOTO mporieccopa ncl.

47. OCHOBHBIE CTaHJAPTHBIE clieHapuu ncl.

48. JInarHoCTUYECKKE CeHapuu ncl.

49. Buzyanuzanus noMome kKoManaHoro npoueccopa GRADS.

9.5 TunoBbIE KOHTPOJILHBIC 3aIaHUS /ISl IPOBEICHUS TEKYIIEr0 KOHTPOJIA
OCBOCHHS TUCIHUILIHHBI

1. TlonyuuTh KOHEUHO-PA3HOCTHOC BBIPAKEHUE omneparopa Jlammaca s
KBaJIPATHON CETKH C II1aroM I.

2. Ocoutsb popmupoBanue input-gainos ¢ momonbto WRF Domain Wizard.

3. O3HaKOMUTBCS C BO3MOYKHOCTSIMH BU3YaIM3aliu BeIXOAHBIX (aiiinoB WREF.

9.6 Illkana oueHUBaHUS NPH NPOBEACHUHU POMEKYTOYHOMN aTTecTALNH

3auem

«3aumeno» BBICTABISIETCS OOYyYarOIIEMYCs, TMOKA3aBUIEMY BCECTOPOHHHME,
CUCTEMATU3UPOBAHHBIE, MIYOOKHE 3HAHWS MO AUCLHIIIUHE «Memoowl 4uciennoco
MOOENUPOBAHUS AMMOCHEPHBIX NPOYECCOB).

«He 3aumenoy BBICTABISETCS OOy4YaArOIIEMYCS, KOTOPBI HE 3HAET OOJbLICH
YaCTH OCHOBHOTO COAEpPKaHUs Y4YeOHOM mporpaMmbl JUCHHAIUIMHBL «Memoow:
YUCTIEHHO20 MOOEIUPOBAHUSL AMMOCHEPHBIX NPOYECCOB).

10 MeToauyecKue peKOMEHAAIUHU /151 00y4alOuXcs MO0 OCBOCHUIO
AUCHUNJIHHBI

[Tpuctynas Kk M3yYEHUIO AUCLUIUIMHBL «Memoobl Yuciennoco mMooeiuposaHus
ammocghepuvix  npoyeccogy,  OOyHAOIIMMCS  HEOOXOAMMO  BHUMATEIIBHO
O3HAKOMMTBCS C TEMATUUYECKHM IUIAHOM 3aHSATHH M CHUCKOM PEKOMEHIOBAHHOM
mutepatypel. OOyYaroIMMCs CIEAYET YSICHUTh, YTO YPOBEHb W IIIyOMHA YCBOCHHS
JUCLUTIIMHBL 3aBUCAT OT €r0 aKTUBHOH M CHCTEMATHYECKOW pabOThl HA JICKIMSX W
OPAKTHYECKAX  3aHATHS. B 3TOM  mpolecce BRKHOE  3HAUYCHHUE  MMEET
CaMOCTOsATENbHAs PaldoTa, HANpaBJICHHAs HA €r0 BOBJICYEHHE B CAMOCTOSTEIIBHYIO
NO3HABATENBHY JIEATEIBHOCT € LENbK  (POPMUPOBAHUS  CaMOCTOSITENBHOCTH
MBILICHHAS, CHOCOOHOCTEM K npo(eCCHOHATIEBHOMY CaMOPA3BUTHIO,
CaMOCOBEPIIEHCTBOBAHMIO M CaMOpEaIM3alMid B  COBPEMEHHBIX  YCIOBHSX
COLMATBHO-3KOHOMUYECKOTO PA3BUTHSI.

OCHOBHBIMH BHJAMU ayJUTOPHOU PadOTHI OOYYArOIIMXCS SIBIISFOTCS JICKIUU U
NPAKTUYECKHAE 3aHATHS. B XoJe NEKUMU MpenogaBaTellb M3JIAracT M Pa3bsCHSET
OCHOBHBIE, HAMOOJIEE CIOXKHBIC MOHITHS, & TAKKE COOTBETCBYIOIIUE TECOPETUUYECKUE
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U TMPAKTHYECKUE MPOOJEMBI, NacT 3aJaHusi U PEKOMEHJAUUU I MPAKTHYECCKUX
3QHATHI, a TAKKE YKAa3aHWs IO BBINOJHECHUIO OOYYarOIIMMCS CaMOCTOSATEIbLHOM
paboTHI.

3agayamu JICKIUW SIBJISTFOTCS

® (O3HAKOMJICHUE OOydYamIUxcs ¢ IEIsIMM, 3ajJadyaMd W CTPYKTYpO#
JTVCHUTIIMHBI, €€ MPUKJIaAHBIM 3HAUCHUEM JUTs Pa3BUTHUs OM3HECA,

® KparKoe, HO MO CYUIECTBY, M3JI0KEHUE KOMILUIEKCA OCHOBHBIX HAy4YHBIX
MOHATHN, TIOJX00B, TPUHIIAIIOB, METOJ0B JAHHON JVCIMUITINHBI,

® KpaTKoe M3JI0KCHHE HaumOOJIEE CYUIECTBEHHBIX MOJIOKEHUH, PaCKPBITHE
O0COOEHHO CJIOXHBIX, aKTYaJIbHBIX BOMPOCOB, OCBEMICHUE AUCKYCCUOHHBIX
npooIieM.

3HauuMbIM (PAKTOPOM TOJHOIEHHOW W IMJIOJOTBOPHON pabOTHl 00YYarOMIErOCs
HA JICKIWU SABJISACTCS KyJbTypa BEACHUS KOHCIEKTa. [[puHIMNMATEHO HEBEPHBIM, HO
MOJIYYMBIIMM B HAlIE€ BPEMS JIOCTATOYHO HIMPOKOE PACHPOCTPAHCHUE, SIBIISICTCS
OTHOIIICHUE K JIEKIIMM KaK K «IUKTAHTY», KOTOPbIM 00yUaronIniics MOXKET akKypaTHO
W JIOCJIOBHO 3anucarh. Ciylas JEKIUI0, HEOOXOJUMO HAYYUThCS BBIIECIATH WU
(hUKCUPOBATH €€ KITFOUEBBIC MOMEHTHI, 3aAMKMCHIBAs X 00JICE€ YETKO U BbIACI S KaKUM-
1100 cnocoOoM U3 OOILIETO TEKCTA.

[Tone3Ho MpUMEHATh KaKyrO-TMO0 yAOOHYK CUCTEMY COKPAIICHUA U YCIOBHBIX
0o0o3HaueHui. [IpUMEHEHME TaKOW CUCTEMBI MOMOKET 3HAYUTENIBHO YCKOPHUTH
NpoLEecC 3anmucy JICKIUU. KOHCHMEKT JICKIMU MNPEAMOYTUTELHO MUCATh B OJHOM
TETpaAW, a HE Ha OTACNIBbHBIX JIMCTKAX, KOTOPbIE IMOTOM MOTYT 3aTePSThCS.
PekoMmeHayeTcss B KOHCHEKTE JICKIMU OCTaBIATH CBOOOJHBIE MECTa WM IOJS,
HApUMEP, A7l TOTO, YTOOBI OblJIa BO3MOKHOCTB 3alTUCH HEOOXOAMMON MH(pOpManuu
npu padoTe HaJl MaTEpUaaMK JICKIIUIA.

[Ipy BeneHWM KOHCHEKTA JIEKIMM HEOOXOAMMO YETKO  (PUKCUPOBAThH
pyOpUKaluio MaTepuajia — pasrpaHuYCHUAEC Pa3JeNioB, TEM, BOMPOCOB, maparpadoB u
T. . OOs3aTENBHO CACAYET JENaTh CICHUAIBHBIE TIOMETKU, HAPUMED, B Clyvasx,
KOIJIa Kakoe-muOO OMNpENEICHUE, TOJOKEHUE, BBIBOJ OCTAIUCh HESCHBIMMU,
COMHUTENbHBIMU. HMHOrma oOydarmumiicss He ycheBaeT 3anucaTh BaXKHYIO
uHdopMaIoo B KOHCHEKT. Toraa HeOOXOAUMO CAENIaTh COOTBETCTBYIOIINE TOMETKH
B TEKCTE, YTOOBI HE 3a0bITh, BOCMOJIHATH 3Ty HH(OPMALIMIO B JAIbHCHIIIEM.

KadecTBEHHO Cl€IaHHBI KOHCHEKT JIEKIHA MOMOXKET OO0ydaromeMycs B
MPOLIECCE CaMOCTOSTENBHOM PabOThI U MPU MOATOTOBKE K Ca4€ 3a4€Ta ¢ OIEHKOM.

[TpakTudeckue 3aHATHS IO AUCIMILIMHE «Memoobl YUCIeHH020 MOOEIUPOBAHUS
ammocgheprvix npoyeccogy TPOBOAIATCI B COOTBETCTBUM € WX TEMATHUYECCKUM
MJIAHOM.

Llenw mpakTUYECKUX 3aHATHI:

® 3aKpPENUTh TEOPETUYECCKUE 3HAHUS, TMOJYYCHHbIC OOy4YaroUMKCS Ha
JIEKIHSIX U B PE3YJBTATE CAMOCTOSTEIBHOTO U3YUEHUS COOTBETCTBYIOLIUX
pa3aeioB PEKOMEHTYEMOM JTUTEPATY PHI;

e TpUOOPECTH HAYAIbHBIE TMPAKTUUECKAE YMEHHS W HaBBIKA PEUEBBIX
KOMMYHHUKAIIM Ha MTHOCTPAHHOM SI3BIKE.
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Tembl MPAKTUUYECKUX 3aHATUH 3apaHee coOoOHIArOTCs O0yYaroIIUMCs AJis TOTO,
9TOOBl OHM MMEJIM BO3MOXKHOCTH MOJATOTOBUTHLCSA M MPOPadOTaTh COOTBETCTBYIOIINE
TEOPETUYECKHUE BOMPOCH! AUCIUIUIMHBI. B Hadaje KaXKaoro mMpakTHUECKOTO 3aHATHS
NPENoAABATENb. KPAaTKO MAOBOAMT 10 OOyYarOUIMXCs LENW W 3a7a4d 3aHSTHS,
oOpamass X BHAMAaHHE Ha HauOoOJiee CIIOXHBIC BOMPOCHI MO HM3Y4YaeMOH TEME;
OPOBOAMT YCTHBI OMpOC OOy4YarOIIMXCs, B XOJAE KOTOPOTO TaKKe OOCYKIAKTCS
JIMKYCCHOHHBIC BOTIPOCHI.

Ha npaktuueckux 3aHsATHSX OOyYaroUIMecss MPEACTaBIISIIOT CaMOCTOSITEIBHO
MOJATOTOBJICHHBIE COOOIIEHHWS, B TOM 4YHCII€ B BHJE MPE3CHTAIMHA, KOTOPHIC
BBIOJIHAKOTC B MS PowerPoint, KOHCHEKTHpPYIOT HOBYIO WH(QOpPMALMID U
00CYKIar0T 3TH COOOUIEHUS, BBITIOJHSIOT 3aJaHUs TIO TEME.

B coBpeMEHHBIX YCIOBHSX Tepea oOydarouMMuCcs CTOWUT BakHas 3ajada —
HAay4uThCcsl padoTaTh ¢ MaccuBamu WHGpopMammu. OOydaroummces HEOOXOUMMO
pasBuBaTh B ceOe CHOCOOHOCTE M MOTPEOHOCTh HMCMHONB30BATH JTOCTYITHBIC
uH(GOPMAITMOHHBIE BO3MOKHOCTH W PECYPCHl Ul TIOMCKA HOBOTO 3HAHWS M €0
pacnpoctpaneHusi. OOyyaromuMcs HEOOXOJUMO HAy4HUThCS YIPABIATH CBOCH
UCCIIE0BATEIbCKOM U MO3HABATENBHOM NEATEILHOCTRIO B CUCTEME «UH(pOpPMAIUs —
3HaHue — uH@popmammsy. [Ipexae Bcero, s AOCTHKCHHMS 3TOM IE€JH, B BY3€
OpPraHM3yeTCsl caMoCToATeNbHas paboTta oOyuvarommxcsi. KpoMe TOro, COBpeMEHHOE
00y4eHHE TPEAINOoNaracT, 4To CYHIECTBEHHYIO YaCTh BPEMEHU B OCBOCHUU YYEOHOMH
JUCHUTIIMHBL  00YYarOUIUiCS TPOBOAUT CaMOCTOSATENBHO. [IpUHATO CUMTaTh, YTO
TakOH MeToA OOydYeHUs [OJDKEH CHOCOOCTBOBATH TBOPYECKOMY  OBJIAICHUIO
00yUaroIUMHCs CTICIUATbHBIMUA 3HAHUSAMHU U HABBIKAMH.

CamocrositennbHass  pabota  oOydvaromierocss BechbMa  MHOrooOpasHa W
cojepkaresbHa. OHa BKITHOYACT B ce0s:

® CaMOCTOSTENIbHBIA MOUCK, aHAIKW3 WH(POPMAIMK U MPOpadoTKa Y4eOHOro

MaTepuana,;
® TIOJTOTOBKY K TECTUPOBAHMIO;
® UHBIC BUIbI B COOTBETCTBUH C MJIAHOM OCBOCHUS AUCIUTUIAHBI.
CHCTEMATUYHOCTh  3aHATUHA MPEANoiaracT pPaBHOMEPHOE PACIpPEACIICHUE

oO0bema paboOTBl B TEUECHUE BCET0 MPEAYCMOTPEHHOrO YUYEOHBIM IUIAHOM CpPOKa
OBJIAJICHUS TUCUUIUIMHON. Takol moaxoa MO3BOISET M30EKaTh Ne(PUIIMTA BPEMEHH,
MEPErpy30K, CMOCIMIKM W T.T. B 3aBEPUIANONIMA TEPUOJ HW3YUCHMS TUCIMIUIAHBL.
[TocnenoBarembHOCT, PadOTHl O3HAYACT MPEEMCTBEHHOCTh M JIOTUKY B OBJIAJICHUU
3HAHMSIMHU 11O JUCHMITINHE. J[aHHBIM MPUHIMIT U3HAYAIBHO 3aJI0’KEH B Y4eOHOM TIIaHe
OpU  OMPEIACIICHUHM OYEPEIHOCTH W3YYCHMS JUCIUIUIMH. AHATOTUYHBIA TOIXO[
MPUMEHSIETCS TTPY ONPECIICHUN TIOCIE0BATEILHOCTH B U3YUYECHUHU TEM JTUCITUTUIAHBI.
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Pabouas mnporpaMma OHWCHMIITUHBI COCTaBJIEHa B COOTBETCTBUHM C TpeOOBaHUIMHU
®denepalbHBIX TOCYIapCTBEHHBIX TpeOOBaHUU K CTPYKType HpOorpaMM IOATOTOBKM HAyYHBIX U
Hay4YHO-TIEIarOTHYEeCKUX KaJpOB B AaCNHUpPAHType, YTBEPXKICHHBIMH NPHUKa30oM MHUHHCTYpCTBa
HayKu W BbIcmiero obpasoBanust Poccuiickoit @epeparmu Ne951 ot 20.10.2021, mporpammamu
aCIUPaHTYPH! 10 HAyYHBIM CIIEIHAIBHOCTSIM, Pa3pabOTaHHBIM H YTBEP)KACHHBIM Y HUBEPCHTETOM.
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