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1. Ilesiu OCBOEHUSA AW CHUATIIUHBI

Juctumimza «YucieHHoe MOJENINpOBaHUE U3MEHUMBOCTH KIIMMaTay SIBJIIETCS OJHOM U3
OCHOBHBIX JUCLHMIUIMH CHEelHanu3aiuy, (QOpMUPYIOIIMX KOMIIETEHIIMM MarucTpoB IO
Hanpasienuto 05.03.04 — [IpuxnagHas Mmereoposous, 00yJaromuxcst 1o NpoQUI0 MOArOTOBKU
— IIpukinagHast METEOPOJIOTUs.

Lenp AMCHUIUIMHBI — OCBOCHHME OOYYAIOIIMMHUCS TNPHUHLIMIIOB IOCTPOCHHUS U
(YHKIMOHUPOBAHUS TUAPOJUHAMUYECKUX MOJENeH aTrMocdepsl, CIOCOOHBIX CO3aBaTh
THIPOAMHAMUYECKAE MOJAETH aTMOC(HEpHBIX TPOIECCOB W TPAaMMOTHO  HCIIOJIB30BaTh
pe3yabTaThl MOJICIIMPOBAHUS. .

OcHoOBHOH 3ajaueli JUCLMILINHBI SBJISIETCS OCBOEHUE

e (hU3HYECKHX OCHOB ITOCTPOCHMSI IMIPOAMHAMUYECKUX MOJienel aTMoc(epsl,

® TEOPETUYECKHX MPHHLIUIOB Pa3pabOTKU U (YHKUMOHUPOBAHUS THIPOAMHAMHYECKUX
Mojierei arMocdepsl,

® YUCJIEHHBIX METO/I0B PEIICHUS] YPaBHEHUH r'MIPOJMHAMUKY aTMOCHEPHI,

® OCHOB IPUMEHEHHUS pPe3yJbTaTOB T'MIPOAMHAMUYECKOTO MOJEIUPOBAHUS  IPH

COCTaBJIEHUH OIIE€PAaTHBHBIX IPOTHO30B MOTO/IbI.

JlucummiuHa H3y4yaeTcsl CTyAEHTaMU O4YHOM (opmbl oOyudeHus, OOydyarolUMHUCS IO
porpaMMe MOAroTOBKU aKaJeMU4ecKoro 0akanaBpa Ha METEOPOJIOTHUECKOM (paKybTeTe

2. MecTo aucuuninnsbl B crpykrype OIIOIT

JucuumuinHa «YucneHHoe MO/AEIMPOBAHNE U3MEHUYMBOCTU KJIMMaTa» AJIs HalpaBJiIeHUs
noarotoBku 05.03.04 — IlpukagHas METEOPOJIOTHST OTHOCHTCS K AMCUUIUIMHAM TI0 BBIOOPY
00111€00pa30BaTEIbLHOrO LUKJIA 110 MPO(UITIO MOArOTOBKH «lIpuKiagHas METeopoIOrus».

Jisi OCBOGHMSI JTaHHOM JHMCUUIUIMHBI, OOYYaroIIuecsl JOJDKHBI OCBOHWTH pa3ieiibl
mucuuiuine:  «Pusukay, «MHpopmaruka», «BelunciaurenbHas MaremMaTHkay, «MaremaTuka
(Teopuss BEpOSITHOCTHM U CTaTHCTHUKA)», «J{MHaMuyeckas wmeteoposorus», CraTucTUYecKue
METO/Bl aHallu3a TuApoMeTeoposorndeckoi uHpopmanum», «l'eopusuka», «MHOCTpaHHBIH
A3BIK», «YUCICHHBIE METObl MATEMATHUECKOTO MOJIETTUPOBAHUSY,.

Jucuumnimmza «YuciaeHHoe MOJeTupoBaHie U3MEHUYMBOCTH KJIMMaTay sBisieTcss 6a30BOM JUIs
OCBOEHHUS NUCUUIUIMH: «MoaenupoBaHue NPUPOIHBIX MPOLECCOB», «TeXHUUECKHEe acleKThl
THJIPOAMHAMUYECKOTO MOJIEIMPOBAHUS AaTMOC(HEPHBIX IPOLECCOB», «YHCIEHHBIE METOJIBI,
UCIOJIb3YEMbIE B aTMOC(EpPHBIX MOJENSIX», «/{omomHUTeNbHbIE pa3/esibl YUCIEHHBIX METOJI0B
peleHns 3a1ad  THAPOAMHAMUKNY», «ACCUMWIALUS THUIPOMETEOPOJOTMUECKUX JaHHBIX),
«YcBoeHHE  JaHHBIX  HAOMIOJEHUN  TUAPOJMHAMUYECKUMH  MoAensaMu», «YucneHHoe
MOJICIUPOBAaHME  MPOLECCOB  IepeHoca M TpaHcopMamuu  ra3oBbIX  NpUMeEcEii»,
«MopaenupoBanue 00IIeH MUPKYIAIUA aTMOCHEPHI».

3. Komnerenuun ody4arouierocsi, popmMupyemsbie B pe3y/ibTaTe 0CBOCHHS JHCIHIIIMHBI

[Ipomniecc  wW3ydeHHWs] NUCHMIUIMHBI HANpaBieH Ha (HOpMUPOBAHUE  CIETYIONINX
KOMIIETEHIINN:

Kon Komnerenuus

KOMIICTCHIIMU

Bragenue 6a30BbIME 3HAHUSMH B 00J1aCTH (PyHIAMEHTATBHBIX Pa3/IeioB

OIIK-1 MaTeMAaTUKH B 00BEME, HCOOXOIUMOM JIJIsI BIIAICHUS. MATEMAaTHYECKUM arlapaTtoM B
THIPOMETEOPOIIOTHH, JIJIsl 00paOOTKY U aHAJH3a JaHHBIX, IPOTHO3UPOBAHHS
METEOPOJIOTHYECKUX XapaKTEPUCTUK

Brnanenne 3HaHMSME OCHOB IIPHUPO/IONOIBE30BaHUS, IKOHOMHUKH
OIIK-5 IIPUPOJIOTIOIB30BaHNS, OLIEHKH BO3/ICHCTBUSI HA OKPYKAIOLIYIO CPEY, TPaBOBBIX
OCHOB ITPUPOJONOIb30BAHUS U OXPaHbl OKPYXKAIOLIEH Cpebl.




CnocoOHOCTh peniath cTaHJapTHBIE 3a/1aul TPOECCHOHATIBHON JIESTENEHOCTH Ha
OIIK-6 OCHOBE WH(POPMAITMOHHOHN 1 OUOIHOrpaguueckoil KyJIbTyphl ¢ MPUMEHEHUEM
HH(pOPMAIMOHHO-KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH U ¢ YIETOM OCHOBHBIX
TpeOoBaHNH HH(POPMAITMOHHON 0€301MacHOCTH

CriocoGHOCTb NOJTy4aTh U MPOBOJUTH KOHTPOJIb KA4E€CTBA ONEPATUBHBIX
MIK-1 THAPOMETEOPOJIOTHYECKHX JAHHBIX, IPUMEHATh COBPEMEHHBIC METOIbI AaHAIN3a U
amnmaparypHbIe cpeicTBa 00paboTKi HHPOPMALIUH IPH padoTe C TEKYIIUMH U
ApXUBHBIMH JTaHHBIMH.

CriocoOHOCTh IOHUMATH, H3JIaTaTh U KPUTHICCKH aHATN3UPOBATh Oa30BYIO
nH(OpMaLHUIO B THAPOMETEOPOJIOTHH MIPU COCTABIICHUH Pa3/ielIOB HAYYHO-

ITK-2 TEXHUYECKUX OTYETOB, MOSCHUTEIBHBIX 3aIIUCOK, IPHU MOJITO0TOBKE 0030pOB,
AQHHOTAIMH, COCTAaBIEHUH pedepaToB U OMOIHOrpad Uy IO TEMATHKE MPOBOANMBIX
HCCIIEI0BaHUM.

B PE3YIbTAaTC OCBOCHUA KOMHGTGHHI/Iﬁ B paMKax IUCHUIIJIMHBI «YucieHaoe MOZACIINPOBAHUC
U3MCHYHNBOCTH KJINMaTa» O6yanOHlHﬁCH JOJI2KCH:

3HAaTh:
— (U3MYECKYI0 M MAaTeMaTHYeCKyl IIOCTAaHOBKY 3aJa4dl  THAPOJMHAMUYECKOTO
MOJICTUPOBaHUSA aTMOC(HEPHBIX PU3NICCKUX U XUMHUYCCKUX TPOIIECCOB;
— CHCTEMBI KOOPJIMHAT, HCIIOJIB3YIOIIHECS B THIPOJUHAMUICCKOM MOJICITHPOBAHUM;
— METO/JIbI alIIIPOKCHUMAIIUU YPABHEHUI C IOMOIIBI0 KOHEYHBIX PA3HOCTEH ;
— METOJIbl aHAJIM3a KOHEYHO-PA3HOCTHBIX CXEM;
— €1oco0bl OOPHOBI C BEIYUCIUTEILHBIMY OITMOKAMH, BOSHUKAIOIMMH IPU HHTEIPUPOBAHUN
YpaBHEHUU THAPOTEPMOJUHAMHUKHN aTMOC(HEphl YHCICHHBIMUA METOIaMHU;
— YHCJICHHBIC METOJIbI MHTETPUPOBAHUS YPABHEHUI THAPOIMHAMUYCCKUX MOICIICH.

YMerTh:
— pa3pabaTbIBaTh aNTOPUTMBI THIPOIMHAMHYECKOTO MOJIETUPOBAHUS COCTaBa aTMOC(EpHI;
— NPUMEHSTh COBPEMEHHbBIE YHMCIEHHBIE METOJbl U JAPYTrUe KOIMYECTBEHHBIE TEXHOJIOTMH B
HAy4YHBIX MCCIIEIOBAHUAX U MMPOTHOCTHYECKUX pa3pabOTKaX MO YUCIECHHOMY MOJIEIMPOBAHUIO
M3MEHYUBOCTH COCTaBa aTMOC(epHI;
— TI0JIb30BAThCSl YUCICHHBIMU MOJIEJISIMU COCTaBa HIKHEHN U cpeHel aTMochephl;
— TPOBOAWTH YHUCJIEHHbIE S3KCHEPUMEHTHI MO MOJECIUPOBAHUI0 H3MEHUYMBOCTH COCTaBa
aTMoc(hepshl.
— aHAJIM3UPOBATh PE3YNIbTAThI YHUCIEHHBIX PACYETOB U3MEHEHHUS COCTaBa aTMOC(epHI;

Bnagers:
— COBPEMEHHBIMM METOJIaMH YHUCJIEHHOTO IPOTHO3a Tra30BOTO M a’pO30JbHOIO0 COCTaBa

aTMocdepsl;

— crmocob0aMy ydeTa B3auMOJCHCTBHS (PH3MUECKUX W XHMHUYECKHX IPOIECCOB B HIDKHEH
aTMocdepe.

— METOJIMKOH 00pabOTKH Pe3yIbTaTOB THIPOAMHAMUYECKOTO MOICITUPOBAHNS,

— METOJaM¥ BH3YallM3alliu Pe3yIbTaTOB TUIPOANHAMUYECKOTO MOACTHPOBAHHUSI
aTMOC(EpHBIX MTPOIIECCOB.

HNmMeTs nipesicTaBlIeHNE
0 COCTOSIHMM HAay4HOU IpoOIeMbl H3MEHEHUS COCTaBa aTMOC(ephbl U BIUSHUU U3MEHYHUBOCTH
colepkaHusi aTMOC(EpHBIX Ta30B W ad’po30Jied Ha COCTOSHUE OKpYKAloIeH cpeasl
SKOHOMHYECKOE PA3BUTHE.

OcHOBHBIC IMPpU3HAKHU OCBOCHUSA (bOpMI/IpyeMBIX KOMIIETEHIIUN B pe3yjabTarte OCBOCHHA
JUCITMITIIMHBI «YwucmenHoe MOJCIIMPOBAHUC U3MCHYNBOCTH KJIMMaTa» CBCACHLI B Ta6J'II/IIIe.






CooTBeTcTBHE YPOBHEH OCBOCHHMS KOMIIETCHIINH IVIAHNPYEMbIM pe3yJabTaTaM 00y4eHNsl 1 KPUTEPHUSIM UX OLleHHBAHMSA

Jrtan Ilnanupyembie Kpurtepun oueHuBaHus pe3y/ibTaTOB 00y4eHUsl
(YypoBeHb) pe3yJbTaTbl 00y4eHust
OCBOECHMHS (mokazarenu 2 3 4 5
KOMIIETECHIL AOCTHXEHUS 3aTaHHOTO MUHUMAaIbHBIN 0a30BbIiH NPOABUHYTHIN
uu YPOBHS OCBOCHUS
KOMIIETCHIIUIN)
Tperuit Biagers: He Bnapneer: Cna0o Bianeer: Cnabo Bianeer: Cpo0oaHo BiajgeeT:
3ran HaBBIKAMHU aHaJ3a | HaBBIKAMH aHaJM3a | HaBbIKAMH aHaJM3a | HaBBIKAMH aHaJM3a | HaBBIKAMH aHanmm3a
(ypoBeHb) aTMOC(EpHBIX TPOIECCOB C | aTMOC(EPHBIX IPOIECCOB C | aTMOC(EPHBIX MPOMECCOB ¢ | aTMOC(HEPHBIX MPOIECCOB € | aTMOC(HEPHBIX IIPOIIECCOB
OIIK-1 MOMOIIBIO YpaBHEHHH | TOMOILBIO YpaBHEHUH | IOMOLIBI0 YPaBHEHUH THAPO- | MOMOLIBIO YpaBHEHUI | C TMOMOIIBI ypaBHEHUH
Truapo- U TCPpMOJUHAMMKU. TUapo- U TCPMOJUHAMUKHU. 1 TCPMOJUHAMMKU. TUapo- U TCPMOJUHAMUKHU. TUApO- U TCPMOJUHAMUKH.
YMmers: He ymeer: 3arpynusiercs: Xopo1o ymeer: OTau4yHoO ymeeT:
- HCIIOJIB30BaTh OCHOBHBIC | - HCIIOJIb30BaTb OCHOBHBIC | -  HCIOJB30BaTh OCHOBHBIE | - MCIIOJB30BAaTh OCHOBHBIC | - HCIOJIB30BAaTh OCHOBHBIE
3aKOHBI ¢$uzukn 1 | 3aKOHBI ¢buznkn 1 | 3aKOHBI ¢buznkn 1 | 3aKOHBI (bnzukn Y | 3aKOHBI (huzukm u
THAPOTEPMOAUHAMUKY Ui | TUAPOTEPMOAUHAMMUKH  JUIA | THAPOTEPMOANHAMUKHU JUIS | TUAPOTEPMOAUHAMUKN IS | TUAPOTEPMOIUHAMUKA
OTIHCaHUS JUHAMUKY | OTIMCaHMSA JUHAMUKY | OTIMCAHUS JVHAMUKH | OTHCAHMSA JUHAMUKY | JJI1 ONHUCAHUS TUHAMHKU
atMochepsr; aTMochepsr; atMocdepsr; atMochepsr; aTMocepsl;
- co3/1aBaTh | - CO3/IaBaTh | - CO37aBaTh MaTeMaTHYECKHE | - co311aBaTh | - c03/1aBaTh
MaTEMAaTUYCCKUC MOJACIIN | MAaTEMATHUYCCKUEC MOJCIHN | MOACIN aTMOC(bCpHI)IX MaTEMAaTU4YCCKUEC MOJCIHN | MATEMAaTHYECKUE MOACIN
aTMOC(EPHBIX MPOLIECCOB; aTMOC(EpHBIX IPOLIECCOB; MIPOLIECCOB; aTMOC(EepHBIX MPOLIECCOB; aTMOC(EpHBIX MPOLIECCOB;
- OOBACHATH MPOIIECCHI,| - OOBSCHATH MPOIIECCHI, - OOBSICHSITH MPOILIECCHI, - OOBSICHATH MPOIECCHI, -  OOBACHATH MPOIIECCHI,
MMPOUCXOAAIINE B PA3JIMYHBIX| ITPOUCXOIAIINE B PA3JIMIHBIX IMPOUCXOAAINE B PA3JIMIYHBIX IMPOUCXOIAIIHNE B PA3JIMYHBIX | IPOUCXOAANIUC B|
CIIOSIX arMocdepbl] closix arMocdepsl cIosiX arMocepsl closix atMoc(epsl Pa3IUYHBIX CII0SIX
(npu3eMHOM, MOTPAaHUYHOM H| (IPU3EMHOM, IOTPAaHUYHOM U | (IPU3EMHOM, IOTPAaHUYHOM U | (IPU3EMHOM, NOTPAaHUYHOM U | aTMochepsl  (IIPU3EMHOM,

cBoOOmHON aTMmocdepe) ¢ cBoOomHOI aTMochepe) ¢ cBOOOHON aTMocdepe) ¢ cBO0OIHOI aTMochepe) ¢ MOTPAaHUYHOM U CBOOOIHOH
TIOMOIIIBIO TIOJTyYEHHBIX| TIOMOIIBIO MOITyYEHHBIX MOMOIIIBIO TTOTYYEHHBIX TIOMOIIBIO TTOTYYEHHBIX atMocdepe) C TOMOIIBIO
YpaBHEHUI. YpaBHEHUI. YpaBHEHUI. YpaBHEHUII. MOJTyYEHHBIX YPABHEHHM.
3HaTh: He 3naer: Ilnoxo 3Haer: Xopo1o 3HaeT: OT1an4HO 3HaeT:

- OCHOBHBIE 3aKOHBI, | - OCHOBHBIE 3aKOHBI, | - OCHOBHBIE 3aKOHBI, | - OCHOBHEIE 3aKOHBI, | -  OCHOBHBIC  3aKOHBI,
UCIIOJIb3yeMble IpH | UCHOJIb3yeMbIE IPY | UCHOJIb3YEMbIE MPH ONKCAHHUHU | UCHOJIb3yeMbIe IIpY | MCIIOJIb3yeMbIe npu
OTKCaHUU JUHAMUKY | OTMCAaHUN JUHAMHUKY | TUHAMHUKH aTMOC(EpBI; OTIMCaHUU JUHAMHUKY | OTIMCAHUU JUHAMHUKA
aTMocdepbl; aTMochepsl; - MEXaHM3Mbl (OPMHPOBAHHS | aTMOChEpHI; aTMocdepsl;

- MeXaHU3Mbl (POPMHUPOBAHUSA | - MEXaHU3MBbI (JOPMHUPOBAHHS | IIUPOKOTO CIIeKTpa | - MEXaHHU3MHI | - MeXaHU3MBI
HINPOKOTO CIIEKTpa | IIMPOKOTO CIIEKTpa | aTMOC(EPHBIX MPOLIECCOB; (¢bopMHpOBaHUS  IIUPOKOro | (opMUPOBAHHUS MIUPOKOTO
aTMOC(EepHBIX POIIECCOB; aTMOC(EepHBIX MPOIIECCOB; - 0COOEHHOCTH CIeKTpa aTMOCQEepHBIX | CIIeKTpa aTMOC(epHBIX
- 0cOOEHHOCTH - 0COOEHHOCTH peoOpa3oBaHusl Pa3TUIHBIX MIPOIIECCOB; MPOIIECCOB;
npeoOpa3oBaHys Pa3INyHBIX | MpeoOpa3oBaHMs pa3auyuHbIX | (hopM 3HEpruu B atmocdepe. - 0COOEHHOCTH - 0COOEHHOCTH

¢dopM sHepruu B armochepe. | GhopM 3HEpPruu B atMocdepe. npeoOpazoBaHus Pa3IUIHBIX | MIPeoOpa3oBaHUS




¢dopm sHeprum B aTMOcdepe.

Ppa3TUYHBIX (GOPM SHEPTUU
B aTMocdepe.

Bropoii Biagers: He Baaneer: HenocraTouno Xopowo BiageeT: CgoOoxHo BiIaeeT:
STall - aHAJIU30M ME30MAacCIITa0HbBIX | - aHAJIM30M ME30MacCIITA0HbIX | BJajleeT: - aHAJIM30M ME30MaCIUTAOHBIX| - AHATU30M
(ypoBeHp) | ABICHHH, SBJICHUM, - QHAJIM30M ME30MACIITaOHBIX | SBJICHHUH, Me30MacITabHbIX
OIIK-5 - HaBBIKaMU pabOTHI C - HaBBIKaMU paboTEHI ¢ SIBIICHUM, - HaBBIKaMU paboTEHI ¢ SIBIICHUI,
9NEKTPOHHBIMH 0a3aMu AIIEKTPOHHBIMH 0a3aMu - HaBBIKaMU paboTEHI ¢ ANIEKTPOHHBIMH 06a3aMu - HaBbIKaMU paboTEHI ¢
JaHHBIX JAHHBIX JIEKTPOHHBIMU 0a3aMU JaHHBIX | JAHHBIX IEKTPOHHBIMH 06a3aMu
JTAHHBIX
YmMmern: He ymeer: 3aTpyausiercs: YMeer ¢ noMOLIBIO Ymeer
TPaMOTHO 00pabaThIBaTh U 00pabaTkIBaTh U 00pabaTkIBaTh U npenogaBaTes: CaMOCTOSITEJILHO:
CHUCTEMAaTHU3UPOBATh CHUCTEMAaTHU3UPOBATH CHUCTEMAaTHU3UPOBATH o0OpabaTsIBaTh U TPaMOTHO 00pabaThIBaTh U
MMEIOIIMICS apXUBHBIN HAMEIOIIMICS apXUBHBINA HAMEIOIIMICS apXUBHBINA CHUCTEMAaTU3UPOBATH CHCTEMATU3UPOBATH
MaTepuall U JaHHbIE MaTepual U JaHHbIE MaTepual U JaHHbIC UMEIOIIHUNCS apXUBHBIN UMEIOIIUNCS apXUBHBINA
napameTpoB aTMochepbl napameTpoB aTMochepbl napameTpoB aTMochepbl MaTepuana U JaHHbIE MaTepuana U JaHHbIE
napamMeTpoB aTMochepsl napamMeTpoB aTMochepsl
3HaTh: He 3naer: IInoxo 3HaeT: Xopouo 3HaeT: OTu4HO 3HaeT:
OCHOBHBI€ MTPUHLHIIBI OCHOBHBIC ITPHUHLUIIBI OCHOBHBIC ITPHUHLMIIBI OCHOBHBIE ITPUHLHIIBI OCHOBHBI€ MTPHUHLHIIBI
YUCIIEHHOTO U (PU3HKO- YUCIIEHHOTO U (PU3HUKO- YUCIIEHHOTO U (PU3HKO- YUCIIEHHOTO U (PU3HUKO- YUCIIEHHOTO U (PU3HUKO-
CTaTHUCTUYECKOT O CTaTHCTUYECKOTO CTaTHCTUYECKOTO CTaTHUCTUYECKOTO CTaTHCTUYECKOTO
MOJIEJIMPOBAHMS TIPOIIECCOB | MOJEIMPOBAHUS TPOIIECCOB | MOJEIHMPOBAHUS IMPOIIECCOB MOJIEJIMPOBAHMS TPOIIECCOB | MOJEIHPOBAHUA
aTMocdepsl. aTMochepsl. aTMochepsl. aTMocepsbl. MIPOIECCOB aTMOC(hepHI.
Bropoii | Baagers: He Biageer: HenocraTouno Xopomo Biajgeer: CBo0oaHo BiIageeT:
JTall METOJaMU PEIICHUS METOJaMU PEelICHUs BJIAJI€eT: METOJIAMU PELIEHUS METOZ[aMU PEIICHUS
(ypOBeHB) CTaHAPTHBIX 3aJa4n CTaHJAPTHBIX 3aJa4n METOJaMM PEIICHUS CTaHAAPTHBIX CTaHJIAPTHBIX 3aJa491 CTaHJAPTHBIX 3aJa4n
OIIK-6 | mpodeccnonanbHOM npoQeCcCHOHATBHOM 3afaun npohecCHOHATLHOIM npoQeCCHOHATBHOM npodeCCHOHATBHOM

JIeITeIIbHOCTH Ha OCHOBE
nH()OPMALMOHHOH 1
oubnmorpaduaecKkoit KyIbTypHI C
NpUMEHEeHneM MH()OpMaMoHHO-
KOMMYHHUKaIMOHHBIX
TEXHOJIOTHH U € y4ETOM
OCHOBHBIX TpeOoBaHUI
MHPOPMAMOHHON 6€30IaCHOCTH

JIeATeIbHOCTH HA OCHOBE
nH}popMannoHHoOH 1
oubmorpaduaeckoii KyJabTypEI ¢
IIpUMEHEeHneM nH(pOpMannoHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH U C Y4ETOM
OCHOBHBIX TpeOOBaHUH
WHPOPMAMOHHON OE€30MaCHOCTH

JIeATeIbHOCTH HA OCHOBE
nH}popMannoHHOH 1
oubnmorpaduaeckoii KyJabTypEI ¢
IIpUMEHEeHneM nH(pOpMannoHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
U C Y4ETOM OCHOBHBIX
TpeGoBaHUH HHPOPMATMOHHON
6e30macHOCTH

JIeATeIbHOCTH HA OCHOBE
nH(popMannoHHOH 1
oubmorpaduaeckoit KyabTyphl
C IPUMEHEHHEM
nH(pOpMannOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTHH U C Y4ETOM
OCHOBHBIX TpeOOBaHUM

JIeATeIbHOCTH Ha OCHOBE
nH(pOpManNOHHOH 1
oubmmorpaduaeckoit
KYJIBTYPBI C TPUMEHEHHEM
nH(pOpPMaMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH U C Y4ETOM
OCHOBHBIX TpeOoBaHUH

WHPOPMAIMOHHON 6€30MacHOCTH| WH(POPMAIMOHHON
6e30macHOCTH
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OCHOBHBIE TIPUHITUTIBI
COCTAaBJICHUsI PA3/IeJIOB HAy4YHO-
TEXHUYCCKUX OTUYETOB,
MOSICHUTEIILHBIX 3aMUCOK, IPU
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AHHOTAINH, COCTABJICHUH
pedeparos u 6udbmuorpaduu mo
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4. CTpyKTypa U cojep:KaHMe JUCUMUIIIIHHBI

OO61mmas TpyI0eMKOCTh TUCHUTUINHBI COCTaBISAET 3 3a4eTHbIe enuHullbl, 108 gacos.

O0BEéM TUCHUIIINHEI

Bcero uacos

Ounas popma o0yueHust

2019 r. nabopa

O01ast Tpy10€MKOCTh THCHUTIITHHBI 108
KonrTakTHas padora odyuyarommxcs ¢ 42
npenojaBareysM (10 BUAaM ayIHTOPHBIX
Y4eOHBIX 3aHATHI) — BCEro:
B TOM YHCJIE!
Jlekuun 14
MIPAKTUYECKHE 3aHATUS 28
1a00paToOpHbIC 3aHATH 0
Camocrositesbaas pa6ora (CPC) — Bcero: 66
B TOM YHCIIE!
KypcoBasi pabota -
KOHTpOJIbHAs paboTa -
Buja npomexyToYHOM aTTecCTAlMU 3auer
(3a4yeT/IK3aMeH)
4.1. CTpyKTYypa JUCHUIINHBI
OuHoe 00yueHHe
N Buabl yuedHoii padoThl, ,
) B T.4Y. CAMOCTOSITe/IbHASA
n/n
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O6ue cBONCTBA Bormpocs! Ha OIlK-1
KJIIEIaTI/IquKOITI freKn OITK=5
1 7] 2 2 OIIK-6
CHCTEMBI. HUctopus TK-3
W3MEHEHHI KIIMMAaTa. IK-1
Bonpoce! Ha OIIK-1
IloctanoBka  3agadu JIEKIINU OIIK-5
2 MOJIETTUPOBAHUS 7] 2 2 OIIK-6
W3MEHEHUS KJIUMaTa. I1K-3
II1K-1
Bormpocs! Ha OIlK-1
[Ipoueccsl, Bnusromue JIEKIUU OIIK-5
3 Ha ¢popmupoBanneu |7 | O 2 OIIK-6
W3MEHEHUS KIuMaTa. I1K-3
II1TK-1
. Bormpocs! Ha OIIK-1
Cucrema ypaBHEHUN
JEKIUU OIIK-5
4 KJIINMAaTHYECKUX 7| 2 2 OITK-6
MOJICIIEH.

I1K-3




II1K-1

Bormpocs Ha OIIK-1
Monenu obeit JEKIUU OIIK-5
5 UUPKYJIALIN OIIK-6
aTMoc(hephl. I1K-3
[I1K-1
Bormpocs! Ha OIIK-1
Pacnpoctpanenue JIEKIUU OIIK-5
6 COJTHEYHOU pajraruu OIIK-6
B 3€MHO# aTMocdepe. I1K-3
II1K-1
Bormpocs Ha OIIK-1
Harpes  armocdepst JIEKIUU OIIK-5
7 COJIHEYHOM OIIK-6
paauanuen. [1K-3
II1K-1
Pacnpoctpanenue Bomnpoce! Ha OIIK-1
yXOASAIIeH paauanuu, JICKIIUH OIIK-5
8 OXJIaXK A0 H OIIK-6
3eMHYIO0 ITOBEPXHOCTb I1K-3
u atmocdepy. II1K-1
Bormpocs! Ha OIlK-1
[MapHukoBBIE  dPPEeKT JAEKIUU OIIK-5
9 atMocepsl U ero OIIK-6
MOJICJIUPOBAHUE. I1K-3
II1K-1
Bormpocs! Ha OIlK-1
YuciaeHHble  METOIBI JICKIIUH OIIK-5
10 [peuuenns ypaBHEHUM OIIK-6
KJIIMMAaTHYeCKOU I1K-3
CHUCTEMBI [TIK-1
CKpbITbIE HCTOYHUKHU Bormpocs! Ha OIlK-1
Teria u ux JICKIIUU OIIK-5
11  |mapametpu3anus B OIIK-6
KIIMMaTHYECKHIX I1K-3
MOJIEIISX. [II1K-1
Yucnennoe Bormpocs! Ha OIlK-1
MOJIETTMPOBAHUE JIEKIUU OIIK-5
1p  [BMAHHS OIIK-6
aTMochepHOro I1K-3
nepeHoca Ha [I1K-1
W3MEHEHHE KIIMMaTa.
Bormpocs! Ha OIlK-1
Kinumaruueckue
JEKIHUH OIIK-5
13 [Monemm y OTIK-6
MIPOMEXKYTOYHOMN
crommocr, [IK-3
II1TK-1
Uucnennoe Bormpocs! Ha OIIK-1
14 MOJICIIUPOBAHNE JIEKIIUHT OIIK-5
OJIHOBPEMEHHOT'0 OIIK-6
W3MEHEHHUs KJIMMaTa U I1K-3
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cocTaBa aTMOC(ephI. II1K-1

HUTOI'O: 14 28 66

4.2. Conep:xaHue pa3iesioB U CHUIITHHBI
4.2.1. Obwue ceoticmea Knumamuueckou cucmemol. Hcmopus uzmenenuil Kiumama.

[lonstne xkiMMara. 3HaYMMOCTh M3MEHEHUH KIMMaTa W aKTyaJbHOCTb WX HCCIEI0BaHUS.
MecTo KIMMATOJIOTHU CpeIUd JIPYTUX HAyK U CBsI3b ¢ HUMH. KpaTkue CBeleHHUs U3 HUCTOPUHU
KJIIMMATOJIOTUU.  BceMupHble  KIMMAaTUYeCKHME  MpPOrpaMMbl W OCHOBHBIE  HaIlpaBJICHUSA
MEXYHApOJAHOTO COTPYIHUYECTBAa B 00JacTU UccienoBaHUi kinumaTa. HamnunonaneHas nporpamma
UCCIIEeIOBaHUM KiIMMaTa. MeTo/ibl H3yuyeHusl U3MEHEHUH KInMara.

4.2.2. Ilocmanoska 3a0auu mooenupoeanus usMeHeHus Kiumamada.

Hupkynsuus atmocdepsl U ee BiusHue Ha (opmupoBanue kinumata. Cxema OLA.
Knumarndeckue meHTphl aeictBus u GpoHTH. OCOOCHHOCTH IMUPKYJISAINHA B YMEPEHHBIX U BBICOKHX
IMPOTAxX U €€ BIUSHUE HA TOJOBOM X0/ TEMIEPATYPbl B BBICOKUX IIUPOTax. TpaeKTOpuu HUKIOHOB U
AHTULMKJIOHOB, IIOBTOPSIEMOCTh OApUUYECKUX CUCTEM M MX TPACKTOPUHN B Pa3INYHBIX YaCTAX 3€MHOTO
mapa. Oco0eHHOCTH HHUPKYISAIUU aTMOchepbl BHYTPU TPOMUYECKUX IIHUPOT. BHyTpuTpomuueckas
30Ha KOHBEpreHIuu. Tponudyeckue NHMKIOHBL. KiumaTuueckas pojib IaccatoB U MYCCOHOB.
PasnuunHble B3rJISABI HA MYCCOHHYIO IHUPKYJSIUIO. BrausHue nupkynsauud atmocdepsl Ha
TEPMHUUECKUN PEKUM U PEKUM YBIAKHEHHUS.

4.2.3. Ilpoyeccel, enuarouwue na popmuposanue u usMeHeHUs Kiumama.

KnumaTtoob6pasytomie (hakTopbl, HEOJHO3HAYHOCTh UX TpakToBaHUs. [Ipuxon colHeyHOW paguanuu,
XapakTep TMOACTWJIAIOUIEH TOBEPXHOCTH M 00mias IUPKYJIALus atMochepbl Kak OCHOBHbBIE
¢usnueckue pakTopbl KIMMaTooOpa3oBaHUs. AHTPOIIOT€HHbIE (PAKTOPBI N3MEHEHUS KIIuMaTa

4.2.4. Cucmema ypagnenuil KiumMamuyeckux mooeneil.

@dyHaMeHTaJIbHbIE 3aKOHBI (PM3UKM KaK OCHOBA Il YpPaBHEHUH KIMMAaTUYECKOH CHUCTEMBI.
VYpaBHeHMs] THAPOTEPMOJUHAMUKN aTMmocdepsl. MHBapuaHThl Mojeneil KIMMaTH4eCKOW CUCTEMBI.
AbGcontoTHasT M TNOTEHIMaldbHas TemIeparypa. YpaBHEHHE JBWXKeHMs. [ 'uapocraTuueckoe
npubmmkenue. I'mapocratuyeckue 1 HETUAPOCTATUYECKUE MOJIENIN KIIMMATHUECKON CUCTEMBI.

4.2.5. Mooenu ooweit yupkynauuu ammocghepol.

Ob6mee mousaTue 06 arMochepHO UPKYIANUH, 30HATBHOCTh TeueHud OL[A B Tpomocdepe,
0COOEHHOCTH LUPKYJISIIUKA B cTparocdepe, CTpyHHbIE TEUEHHUs, KIMMATOJIOTHYECKHE (POHTHI,
0COOCHHOCTH LUpKyassuuu B Tponudeckor 3oHe (B3K, TILI), ymepeHHo#l 30HBI (HOCTOSIHHBIE U
cezonnbie I[JIA), MyccoHHass mmpkymsiusa. [lonHble ypaBHEHUS TEPMOJWHAMUKH U TI00ATbHBIE
TPEXMEpPHbIE MOJEIM Ha HHUX OCHOBaHHble. Mojaenu ¢  YIOPOLIEHHBIM PacCMOTPEHUEM
B3aMMOJICICTBUS aTMocdepbl U okeaHa. [lapamerpuszanus mpoieccoB MOACETOYHOro MaciuTaba B
MoOJeNIAX OO0med 1HpKyasuuu armochepsl. MoaenupoBaHHE OJHOBPEMEHHOM LMPKYJISAIUH
atMocepsl U OkeaHa. BnusHuMe pacripeneneHus Cylld M OKeaHa Ha KiuMmaT. BiusHue Mopckux
TEYEHUH Ha KIIMMaT.

4.2.6. PacnpocmpaneHnue coiHe4HOU paduauuu é 3eMHOU ammocghepe.
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PacnipocTpanenue comHeuHod pamuanuu B 3eMHOM atMocdepe. IIpoxoxaeHue COTHEYHOU
pagManuu 4epe3 IUIOCKO-TIapauiebHyl0 u  chepudeckyro atmocdepy. Omnruyeckas wmacca
atMocepsl. [lomHbI MOTOK KOPOTKOBOJIHOBOM pamuanuu B arMmocdepe. Pagmanuonusiii Gamanc
3emi Kak IutaHeTsl. Bkiaa aspo3osieil U BOASHOrO mapa B OCiabJIeHHE COJHEYHOW pajualuu.
Panuanyonnelie mpoiiecchl Ha BepXHEW IpaHUIlE 3€MHOW aTMocdepbl U UX poiib B (HOPMUPOBAHUU
KJIMMaTa, CyYTOYHBIE W TOAOBBIE cyMMbL. MHQpakpacHas u yabTpaduoIeTOBas COCTABISIONIAS
paauauu.

4.2.7. Hazpes ammocgepul coneunoii paouayuei.

Harpes armocdeps! nipy HOTJIOMIEHHH COMTHEYHOW paguanuy aTMOCpepHbIMH ra3amu. [Iputok
CONTHEYHOU paauanuu K 3eMHOW moBepxHocTH. CollHEYHasl paguanus Ha 3€MHON MOBEPXHOCTH:
npsiMasi, paccessHHass W cymMmapHas. AJbOeo 3eMHOW TMOBEPXHOCTH M OOJIAKOB, IOTJIOMICHHAS
paauanus. ACTpOHOMUYECKHUE, Te0(PU3NIECKIEe U €CTECTBEHHbBIE (DAKTOPBI M3MEHEHHS KJIIMMAaTa M UX
IMHaMUKa. PacripeiesieHre WHCOJSIIIMYA Ha BEPXHEH rpaHulle aTMOC(Epbl. DKCIICHTPUCUTETHI 36MHOM
OpOWUTHI, yria HAKJIOHA IIOCKOCTH SKJIMITHKH K IJIOCKOCTH dKBaTopa. Ilpeneccus 3eMHO# ocu — Kak
(dakTophl BapHAlMK COJHEYHOW ITOCTOSIHHOW. [OpH30OHTaNbHAsT W BEpTUKAIbHAs H3MEHUYUBOCTh
panuanoHHOr0 HarpeBa aTMOCQephl.

4.2.8. Pacnpocmpanenue yxooauieii paouayuu, 0xXaaxcoarouieil 3eMHy0 R08EPXHOCHb U
ammoceghepy.

Pacnipenenenne yxopsmed panuanuu. 3akoH cmemienus Buna. 3akon Kupxroda. Ponb
VTJIEKUCIIOTO Ta3za, a’po3oyield, (peoHOB, O30HA W APYTUX MPUMECEH B HM3MEHEHUHW KJIMMAaTa.
UyBCTBUTEIBHOCTh KJIMMaTa K AaHTPONOIeHHBIM BO3AeWcTBUAM. Poib MeTaHa B YCHUJICHHH
napHUKoBOro 3¢dekra. PamuanmonHoe BO3IEHCTBHE OKCHIIOB, 030HA U TBEPABIX XJOPCYIb(ATHBIX
a’p030JIel Ha 3€MHYIO KIIMMAaTHYECKYI0 CUCTEMY.

4.2.9. lapnukoewiii 3¢hhexm ammocghepol u e2o mooenupoeanue.

[TapuukoBslit 3pdexT u ero npocreimas moaens. [IpuunHbl napHukoBoro 3¢ dexra. BnusHue
napHukoBoro 3ddexra Ha kiaumaT. OCHOBHBIE MAPHUKOBBIC Ta3bl. OTHOCUTENBHBIA BKJIAJ Pa3HBIX
ra3oB B NapHUKOBBIH 3¢ ¢dekr. IlapHuKOBBIE MOTEHLMANbl OTIEIBHBIX Ta30B. Bo3mymieHue
paavanoHHOro OajlaHca MPH YBEJIMYEHUM KOHLIEHTpalMi NapHUKOBBIX ra30oB. MojenupoBaHue
MapHUKOBOTO 3 (dekTa B MOAETAX 00IIeH IUPKYISIUN aTMOC(hEPHI.

4.2.10. Hucnennvie memoowt peuwteHus ypasHeHuil K1IuMamu4eckoil Cucmemol.

Koneuno-pasHocTHass  anmpokcuMmanusi — AuddepeHnraibHbIX — OMepaTopoB  Mojenei
KJIIUMaTHYE€CKOM  CHCTEMBbl.  ANIMPOKCHMMAlLUS  TNPOCTPAHCTBEHHBIX  OMNEPATOPOB  MOJENeH
KJIMMaTH4eCKoN cuctembl. (CMemaHHas KpaeBas 3aJada KIMMaTH4ecKoW cuctembl. CBeneHue
CMENIaHHOW KpaeBOW 3aJauyM K 3aJaye ¢ HauyaJbHbIMU JaHHBbIMU (3amade Komm). Meton maroB mo
BPEMECHH.

4.2.11. CKpblmble UCMOYHUKU meéenja u ux napamempu3ayusl 6 KiuMamuuecKux MOOeIAX.

CBsi3b TEIUIOBOTO U BOJAHOTO OanaHcoB. Biaroo6opot u ero pois B (popMHpOBaHUM KIMMATa.
Boanblii 6anaHc 3eMHOro Iapa U ero rojoBoi xoa. Biaroo6opor mMexny okeaHoM u atMochepoit u
METOJMKH €T0 MapaMeTpU3aluy B KIMMATHIECKUX MoAeisix. DakTopbl popMUpoBaHUs 00IaYHOCTH U
ocaakooOpa3oBaHus. BiusiHue OKeaHOB M LUPKYISIIUU aTMOC(Epbl Ha pacrlpeaeieHue BIaKHOCTH,
obmauHOCTH M ocaakoB. [lapameTpu3anys CKPBHITBIX IOTOKOB TEIUIa, OOJAYHOCTH M aTMOC(EPHBIX
OCaJKOB B KIIMMAaTUYCCKUX MOACIAX.
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4.2.12. Yucnennoe mooenuposanue 6UAHUA AMMOCHEPHO20 NEPEHOCA HA U3MEHEHUS KIUMamad.

HucneHHOe pelieHne YpaBHEHUN KIMMAaTHYECKOM MoAenu. MeTos maroB 1no BpemeHu. Meron
pacIleIUICHUs] YPaBHEHUM KIMMATHYECKOM Mojenu. MeTo nmepeMeHHBIX HalpaBJIeHU I pacyeTa
IepeHoca TeIlla, Biard M KOJIMYECTBA JIBUKEHUS B KIMMAaTHYECKUMX MOJENSX. AJBEKTUBHAs U
IIOTOKOBasi (POpPMBbI ypaBHEHHs MEpPEeHOCa KIMMATHYECKUX Mojesield. MeToasl pelieHus ypaBHEHUs
nepeHoca B aJBEKTHBHOH (opme. MeTonbl peuieHus ypaBHEHHUS MEPEHOCAa B MOTOKOBOW (opme.
[TonynarpanxeBast cxeMa IEpeHOCa KIIMMATHYECKUX MOZEIIEH.

4.2.13. Knumamuueckue mooenu npoMeHcymouHoll C10HCHOCHU.

DHeprobanaHcoBbIe MOJIENN KiiuMaTa. OJHOMEpPHBIE (3aBHCUMOCTD OT IIUPOTHI), TBYMEPHBIC
(IMpoTa U I0NITOTa),HECTAIMOHAPHBIC (I3MEHEHUE TEMIIEpaTypbl BO BPEMEHHU B 3aBUCHMOCTHU OT
U3MeHeHus (HaKTopoB), pe3epByapHbie (OOKCOBBIE) C BbIICICHUEM MOACUCTEM WM reorpauueckux u
(YHKIIMOHATBHBIX TIPU3HAKOB (aTMOchepa, MTyOOKHil okeaH, Kprochepa, atMmocdepa TPOITHKOB,

cylia noxiyuapus). PannannoHHO-KOHBEKTHBHbBIE MOJIEIIH.

4.2.14. Yucnennoe mooenupoganue 00OHOBPEMEHHO20 UIMEHEHUA KIUMAmMa u cocmaea
ammocgepot.

Bnusnue B3auMoneicTBUS (U3MYECKMX M XUMHYECKHX IPOIECCOB B PETMOHAIBHOM U
rmo0anbHOM MacmTadax Ha W3MEHEHHs KinmMmata. BrusHue cocraBa atmochepbl Ha W3MEHEHHUS
KJIMMaTa. XMMHUKO-KJIMMAaTHYECKOE MOJICTUPOBAHIE OJTHOBPEMEHHOTO U3MEHEHHSI KJIIMMAaTa M COCTaBa
aTMochepsl.

4.3. Cemunapckue, NpaKkTH4YecKHe, J1a0opaTopHbIe 3aHATHS, HX COAepPKaHue

Ne| Ne pazgesa TemaTnka 3aHATHH dopma ®opmupyemble
/1 | TMCIUILTTHH bI NPOBEACHUS | KOMIICTCHIIUH
1 1,2 OIIK-1
OIIK-5
ITocranoBka 3a/1a4u yuciaeHHoro| [Ipaktudeckas OITK-6
MOJIETTMPOBAHUS U3MEHEHUH KJIMMaTa. paborta K-3
II1K-1
2 2
OIIK-1
Pacuer s¢ddexTuBHOI TemmepaTypsl 3emin TpaxTuueckas OIIK-5
KaK IUIAaHETbl Ha OCHOBE HWHTETPAJIbHBIX OIIK-6
. pabota
COOTHOLIEHHH. [1K-3
II1K-1
3 3,4,5,6 OIlK-1
OIIK-5
Pacuer cnekTpaabHOrO IpOITyCKaHUs [IpakTnueckas OIK-6
COJIHEYHOH paauanuu armochepoit pabota K-3
II1K-1
4 7 Pacuer narpeBa armocdepsl coTHeUHOM [IpakTrueckas OIIK-1
paauanuen. paborta OIIK-5
OIIK-6
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I1K-3
[I1K-1

5 8,9 Pacueer oxnaxaenus armocdepsl yxomsmei | [Ipakruueckas OIIK-1
paaranue. paborta OIIK-5
OIIK-6
I1K-3
ITIK-1

6 10,12 Pacuer agBekTHBHOTO TIEpEeHOCA TEILIA. [IpakTrueckas OIIK-1
paborta OIIK-5
OIIK-6
I1K-3
ITIK-1

7 11.13,14 |Pac4er CKpBITHIX ITOTOKOB TEILIA. [IpakTuueckas OIlK-1
paborta OIIK-5
OIIK-6
I1K-3
[I1K-1

CeMI/IHapCKI/IX u J'Ia60paTOpHLIX 3aHATHH y‘{e6HbIM IIJIaHOM HE€ MMPEAYCMOTPCHO.

5. Y4eOHo-MeTOoAMYECKOE 0O0ecieYeHHe CAMOCTOATEeIbHOM PadoThl CTYAEHTOB M OLICHOYHbIE
CpeacTBa /ISl TEKYLIEro KOHTPOJIS yCIIeBAeMOCTH, POMEKYTOUYHOI aTTeCTAllUM 10 UTOraM
0CBOCHHUS THCIHUILTNHEI

5.1. Tekymuii KOHTPOJIb

a). O0pa3ubl TECTOBBIX 3aJaHUI TeKYIero KOHTPOJIsI
Bornpocs! Ha nexnuu:

1. Kaxue ¢pynoamenmanvuvie 3axonvl pusuxu a61s110mcesi 0CHOBOU OJisl YPAGHEHUlL
KIUMaAmuueckou cucmemuot?
Kaxue ocnoenvie npoyeccol erusrom Ha usmeneHue Kiumama
Kaxue memoowt modxcHo npumensims 011 peuieHus ypasHeHUull KIuMamuyecko mooenu
Kaxkue npoyeccwvl onpedenaiom nacpes u oxnaxcoenue ammocgepuol?
Kaxk moorcno paccuumams nepenoc menna 6 ammocgepe?
Kaxkyro pons ueparom ckpvimule nomoxu menia 6 KiuMamuyeckux mooensx?
Ymo makoe mooenu nPOMeNCymouHol CIOHCHOCTIU?
Touemy uzmenenus knumama 6 Apkmuxe npoucxoosm ovicmpee, yem 6 Opyeux pauoHax?

©ONDUAWN

0). IIlpumepHasi remaTuka pedepartos, 3cce, 10KJIAT0B

Brimonaenune pedeparos, scce U JOKIAI0B 10 JAHHON AUCITUTIINHE HE TPETYCMOTPEHO YIeOHBIM
MIJIAHOM.

B). [IpumepHbIe TeMbI KypCOBBIX pad0T, KpUTEPHH OLlCHUBAHUS
BrinonHenue KypcoBbIX paboT 10 JaHHOH TUCIMIUIMHE HE MPEIyCMOTPEHO YUEOHBIM IJIAHOM.

5.2. MeTonnueckne yKa3aHusl 0 OPraHU3AIUHM CAMOCTOSITEIbHON PadoThl
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B teuenne cemecTpa cTyAeHT 00s3aH CaMOCTOSATENHHO MPOpadaThIBATh MaTEpHal, U3T0KCHHBIN
Ha JICKIHAX, JJISl Yer0 PEeKOMEH/IYETCs MCIOJb30BaTh CICIaHHbIE HA JICKIUAX KOHCIIEKTBI, U3YUYUTh
OCHOBHYIO U JIOMOJIHUTEIBHYIO JHTEpaTypy, IMPEAOCTaBICHHBIE TPENoJaaBaTeieM MpPe3CHTANUN
nekiuii. OCBOGHHWE MaTepPHaliOB M BBITIOJHECHUE MPAKTUYECKUX PAOOT MPOXOIUT INPH PEryISIPHBIX
KOHCYJIbTAIlMsIX C TIpernojaBareieM, s Yero NpeAoCTaBlieHa BO3MOXKHOCTh HCIIOJIb30BaTh
ynasnenasiid qoctyn (MaTEpHET).

5.3. [IpomMe:KyTOUHBIH KOHTPOJIb: 3a4€eT
Ilepeyennb BOpPOCOB K 3a4eTy:

1. Beruucnauth copepkanne aTMOC(EPHBIX Ta30B MPH 33/1aHHBIX OTHOIICHHUSX CMECH.

2. OueHuTh BpeMsl )KU3HU MEPBHYHBIX aTMOC(EPHBIX TPUMECEH.

3. PaccunTate CKOpOCTH O0pa3oBaHHsI BTOPUYHBIX aTMOC(EPHBIX Ta30B TPH 33TaHHBIX
KOHIICHTPALUAX MEPBUYHBIX 3 aTMOC(HEPHBIX Ta30B?

4. OueHuTh BEpTUKAJIbHOE IepeMellMBaHHEe aTMOCc(EepHbIX Tra3oB IMpPU  3aJaHHBIX
Kod(ppunreHTax TypOyIeHTHOCTH.

5. CpaBHUTH aTMOC(EPHBIN TIEPEHOC KOPOTKO U JOITOKHUBYIIMX aTMOC(PEPHBIX IPUMECEH.

6. OueHuTh CKOPOCTH IPABUTAIIMOHHOTO OCAKICHHS a3PO30JIbHBIX YaCTHI] Pa3HBIX Pa3MEpOB.

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieuyeHue TUCIHILINHBI

a) OCHOBHasl JIMTepaTypa:
1. Mopasunos B.U., JlateimeBa U.B., JleBsatoBa E.B. Teopus kimumara. — YyebHoe nmocobwue.
Wpxkytck. U3narenscreo UT'Y. 2013. - 187 c.
2. TlepeBenenues 0. I1. Teopus knumata. — Kazans. : 3. Kazan. yn-ta, 2009. — 503 c..
3. Bonogun E.M., lnanckuit H.A. MoaenupoBanue nupkymsinun armochepst. Kype neknunit. —
Mocksa, PAH, MI'Y, 2017. - 96 c..
4. Kucnos A.B. Kiumaronorus ¢ ocHoOBamMH MeTeoposioruH. — W3garenbckuii IHEeHTp
«Axagemus», M. 2016. — 224 c.
0) 10MOJIHUTEJIbHAS JINTepaTypa:
1. Monun A.C. Beenenue B Teoputo kiumara — JI., I'mapomereonsnat, 1982. — 246 c.
2. leimuaukoB B. I1. O npenckazyemoctn naMeHennii kiaumara // 3B. PAH. ®uznka atmocdepsr u
okeana. 1998. T. 34, Ne 5. C. 741-751.
3. MonuH A. C., llInmkos 0. A. Knumar kak npobnema ¢usuku // Ycenexu ¢us. Hayk. 2000. T. 170.
C. 13-24.
4. Marematrdeckoe MOJICITUPOBaHKE 00IIeH mupKyssiiun atMochepsl u okeana / I'. V1. Mapuyk, B.
I1. AsimuukoB, B. b. 3anecusiit, B. H. JIsikocos, B. S. I'anun. JI. : 'ugpomereounsnar, 1984. 320 c.
5. Munankosuu M. MaTtemaTtnueckas KIMMaTOJIOTHS U aCTPOHOMUYECKasi TeOpHsl KoJieOaHui
Kinumara : ep. ¢ Hem. / noa pen. C. JI. bacramosa. M. ; JI. TOHTU, 1939. 208 c.
6. MatseeB JI. T. Teopus oOmiert nupkymsauu atMocheps! 1 kaumara 3emtd. JI. : Tuapomereonsar,
1991. C. 158-180.

B) NporpamMMHoe odecrieuenne u UnTrepHeT-pecypcnl:
1. DnexTpoHHBIN pecypc. http://www.scert.ru/conferences/cites/2015/presentation/Presentation/School/20.06.15/2-

Dymnikov.pdf
2. DnexTpouHbIi pecypc. http://method.meteorf.ru/publ/tr/tr359/tolstih.pdf

3. DnekTpoHHBIN pecypc. https://www.inm.ras.ru/wp-content/uploads/direct2.pdf
4. DnekTpoHHBIH pecypc. https://ru-ecology.info/term/6188/

5. DnekTpoHHBIH pecypc. http://d33.infospace.ru/d33 conf/tarusa2016/15.pdf

6. DnekTpoHHbIi pecypc. https://studfile.net/preview/7604595/
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7. DnexkTpoHHsIi pecypc. https://ru.qwe.wiki/wiki/Climate_model
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7. Meronuyeckue YKa3aHUs 1l 00y4al0IIUXCHA M0 OCBOEHUIO TUCHUILIHHBI

Bun yueOHbIX
3aHATHH

Jlekuuu
(TembI Nel-14)

IIpakTH4yeckue
3aHATHUSA
(TembI Nel-7)

IoaroroBka K
3a4erty

Opranu3anusi 1esITeJIbHOCTH CTY/JAeHTa

Hanucanue koHcnekTa JIEKIMH: KpPaTKO, CXEMAaTUYHO, MOCIE10BATEILHO
(GukcupoBaTh OCHOBHBIE IIOJIOKEHMsI, BBIBOJBI,  (HOPMYJIMPOBKH,
000011IeHUs; TIOMEYaTh BA)XKHBIE MBICIH, BBIACIATH KIIOYEBBIC CIIOBA,
TE€PMUHBI.

IIpoBepka TEpPMHHOB, TOHATHM, TEXHUYECKUX XAPAKTEPUCTHUK C
IIOMOILIBIO HHTEPHET PECYPCOB C BHITUCHIBAHUEM TOJIKOBAaHUH B TETPa/lb.
O003HaUNTh BOMPOCHI, TEPMUHBI, MAaTepHall, KOTOPbHIA BBI3BIBACT
TPYAHOCTH, NIOMETUTb M IOINBITaThCSI HAMTH OTBET B PEKOMEHIYEMOil
AuTeparype.

Ecnmu  camocTosTeNIbHO HE yAaercss pa3o0paThCsi B MaTepuale,
HE00X0AMMO COPMYIHUPOBATH BONPOC M 3a7aTh NPENOJaBaTeI0 Ha
JIEKIMH, HAa KOHCYJIbTALlMH, UM C UCIIOJIb30BAaHUEM YJAJIEHHOTO JOCTyIa
yepe3 aTepuer

IIpopabotka paboueil nmporpammsl, yjenss oco0oe BHUMAaHUE LEISIM U
3a/la4aM CTPYKTYpPE U COJIEPIKAHUIO TUCIUIUINHBI.

KoHcnekTupoBaHue HCTOYHUKOB.

Pabora ¢ KOHCIIEKTOM JIEKLUH, MMOATOTOBKA OTBETOB K KOHTPOJIBHBIM
BOIpOCaM, IIPOCMOTP PEKOMEHyeMOil JInTepaTypsl U paboTa ¢ TEKCTOM.
Pemrenue TecTOBBIX 3a7aHUl, pEIIEHHUE 331249 U IpYTHe BUABI paboT.
IIpu noaroToBKe K 3a4eTy HEOOXOAMMO OPUEHTHPOBATHCS HA KOHCIIEKTHI
JEKUUH, pEeKOMEHAYEMYIO JIUTeparypy, BOIPOCHI JJisi MOJATOTOBKH K

3a4CTy U T.A.

8. UndopmanuoHHbIE TEXHOJOTHH, HCI0JIb3yeMble IIPH OCYIIECTBJICHHH 00Pa30BaTeIbHOIO
npouecca 1no JUCHUILINHE, BKJIYAas NepedyeHb MPOrPpaMMHOro odecniedyeHust U

HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEeM (IIPH HEOOXO0AMMOCTH)

Tema (pazmen)
JUCHUITIINHBI

OO6pa3oBarenbHbIC U
UHGOPMAIIMOHHBIC TEXHOJIOTHU

[Tepeuensb nporpaMMHOro o0ecrneyeHus u
MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

Temer 1 u 6

I/IHd)ODMaI_II/IOHHBIe TCXHOJIOTMH

1. urenue JIEKIUH C
HCITOJIb30BAaHUEM cliam-
TIpE3EHTaINH,

2. OpraHu3alus B3aUMOJEUCTBUS C
00yJaronuMucs MOCPEJICTBOM
AIIEKTPOHHON TTOYTHI

3. HCIIONb30BaHHE apX¥1BOB
JMaHHBIX, AaCCUMUJIMPOBAHHBIX B
monens UK Met Office n
MERRA2, makeT mpHUKIaIHBIX
porpaMM, TpeTHa3HAYCHHBIX IS
aHaln3a U JUAarHOCTHUKU BOJIHOBBIX
MPOLIECCOB u HEJIMHEHHEBIX
B3aMMOJICHCTBHI B aTMOCheEpE.
00pa30BaTebHbIE TEXHOJIOTHU

1. ”HTEpaKTUBHOE B3aUMO/ICHICTBHE
nejarora M CTy/ICHTa

2. coueTaHne UHIUBUIYaJIHHOTO U

1. ITaket Microsoft Excel, PowerPoint.

2. DNEeKTPOHHO-OMOIMOTEYHAs CHCTEMa
I'mnpoMereoOmnunaiin http://elib.rshu.ru

3. Ucnonb3oBanue caiita kadeapsr
MCTCOPOJIOTHUUCCKUX HpOFHOBOB:
http://ra.rshu.ru/mps/dwnl/apogor/Innamuxka/
http://ra.rshu.ru/mps/dwnl/apogor/Henuneiin
bI€_IPOLIECChI/

4. [lannble pe-aHanu30B NASA:
http://gmao.gsfc.nasa.gov/research/merra/

5. Jlannsle pe-anann3zoB NASA:
http://gmao.gsfc.nasa.gov/products/document
s/IMERRA _File Specification.pdf

6. Jlaanbie pe-anamuzoB UK MET OFFICE
http://badc.nerc.ac.uk/browse/badc/ukmo-
assim

7. Mannsie pe-ananuzoB UK MET OFFICE
http://badc.nerc.ac.uk/help/software/xconv/in
d
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http://badc.nerc.ac.uk/browse/badc/ukmo-assim
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KOJIJISKTHBHOTO 00Yy4eHUS 8. IIporpammuslii maketr GrADsS,
MpelHa3HAYeHHBIN JJIs1 BU3YyaIU3aliu
YEeTBIPEXMEPHBIX (A0JITr0Ta, HIMPOTA, BHICOTA
U BpeMsl) pacrpeaeneHuit
METEOPOJIOTUYECKUX ITOJIEH

9. TpexmepHast MOJENb OOIICH TUPKYJIAIIUNA
cpeaHel u BepxHel atMochepsl

10. Mcnionp30oBanue caiita jabopaTopuu
MOJICJINPOBAHUS CPEAHEN U BEPXHEH
aTMocdepsl ¥ Kadeapbl METEOPOJIOTHUECKUX
nporuo3os.: http://ra.rshu.ru,
http://ra.rshu.ru/mp.

9. MaTrepuajibHO-TEXHUYECKOE O0ecreyeHne 1 CHUIIUHbI

1.  VYueOHasi ayiuTOpPHHU /sl NPOBeJAeHUs 3aHATHH JEKIMOHHOIO THIA — YKOMIUIEKTOBaHA
CHelHranTu3upoBaHHON (yueOHON) MeOenbio, HabopOM JIEMOHCTPAIIMOHHOTO 000PYAOBaHUA U
Y4eOHO-HAITHBIMU  MMOCOOMSMH,  OOECIEYMBAIONIMMHA  TEMAaTHYECKHE  HJUIIOCTPALNH,
COOTBETCTBYIOIINE paboUunM y4yeOHBIM IporpaMMaM AUCHHUIUINH (MOIyIIei).

2.  Y4yeOHasi ayqMTOPHMU JJs NPOBedeHUs] 3aHATHH CEMHUHAPCKOI0 THNA - YKOMIUIEKTOBAaHA
CHenuanu3upoBaHHol  (yuyeOHOH) MeOenplo, TEeXHHYECKUMU CpeACcTBaMH  OOydeHus,
CIy)KalllUMHU  JUIsL TIPEACTaBIeHHUs y4eOHOW WH(POPMALWMU, OCHAIICHHAs KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUeHUs: K cetu "MHTepHer" M oOecrnedyeHo IOCTylnoM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIBHYIO CPEly OpraHU3aluu

3.  YueOHas ayauTopusi s TPYNNOBBIX M HHAWBHAYAJIBHBIX KOHCYJbTAUMH -
YKOMILIEKTOBaHA CHEIUAIN3UPOBAaHHON (yueOHOI) MeOenblo, TEeXHUYECKHUMH CpeICcTBaMU
oOyueHus, CIyKallUMH JIJIsl IPECTaBJIeHUs yueOHON HHPOpMaIuy.

4.  VYvyeOHasi ayauTOpHUsi AJsl TeKYLIero KOHTPOJS W MNPOMEKYTOYHOH aTTecTanuu -
YKOMIUIEKTOBaHa CIIEIUAIN3UPOBaHHON (yueOHOI) MeOenbro, TEXHUYECKUMHU CpelCTBaMU
oOyueHus1, CIyKallUMH JIJIs TIPEJICTaBlIeHUs yueOHON HHGOpMaInu.

5. IlomemeHue sl CaMOCTOSATEJNbHOH PadoThl — YKOMIUIEKTOBAHO CIICIIHATN3UPOBAHHON
(yueOHOi1) Me0enbio, OCHAIIEHO KOMIBIOTEPHON TEXHUKON C BO3ZMOXKHOCTBIO MOAKITIOUEHUS K
cetu "HtepHer" u  o0ecnedyeHO JOCTYHOM B 3JEKTPOHHYIO  HMH(OPMAalMOHHO-
00pa3oBaTeNbHYIO CPEAy OpraHU3aIHH.

10.0c00eHHOCTH 0CBOCHUS IMCHUIIMHBI 1/l HHBAJIU/I0B M JIMI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMM 310POBbS

OOyuenne 00y4arONUMXCs ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS IIPH HEOOXOIMMOCTH
OCYILIECTBIISIETCS] HA OCHOBE aJalTUPOBAaHHON pabouel MporpaMMbl ¢ UCIIOJIB30BaHUEM CHEIHAIbHBIX
METOZIOB OOY4YeHHsT M AMJAKTHUYECKUX MAaTepHajoB, COCTABICHHBIX C Y4YeTOM OCOOEHHOCTEH
MCUX0(U3UUECKOr0 Pa3BUTHS, HHAWBUIYaJbHBIX BO3MOXHOCTEH M COCTOSHHUS 3J0POBbSI TaKUX
oOyuatomuxcst (00y4Jarorerocs).

[Ipu onpenenenun GopMbl MPOBEACHUS 3aHATHIA € 00YYAIOUIUMCSI-MHBAIUIOM YYUTHIBAIOTCS
pPEKOMEHJALMKU, COAep)Kaluecs B HHIAMBHIyaJdbHOH NporpaMMe peadMIuTalud WHBAIWAA,
OTHOCHUTENIbHO PEKOMEH/I0BaHHBIX YCIOBHUH U BUIOB TPY/a.

[Tpr HEOOXOTUMOCTH Uil OOYYarOUMXCsS M3 YHMCIa WHBAIMIOB U JIUI[ C OrpaHHMYCHHBIMU
BO3MOXXHOCTSIMU 3JIOPOBBSl CO3AIOTCSl CHElHMalibHble paboyhe MecTa € Y4eTOM HapyIIeHHBIX
(GyHKIMN ¥ OTpaHUYCHUN JKU3HEACATEIbHOCTH.
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