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Mporpamma gucumnnuHbl "Teopusa knumata"; 021600.68 MmaopomeTeoponorng; 3aseayowmii kagenpon, a.H. (npodeccop) MNepeseneHues

Mporpammy ancumnnnHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, a.H. (Mpodgoeccop)
MepeseneHues HO.I. kadhenpa MeTEOPONOrnn, KNMMaToNnorm 1 9KONOrMm atMocgepbl OTaeneHue
npupogononb3oBaHus , Yuri.Perevedentsev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

JaeT npencrasfieHne 0 3eMHOM KNMMaTU4eCckom CUCTemMe, NpUHUMNAax B3auMoLeNCTBUSA MeXy ee
KOMMOHEHTaMM, OCHOBHbIX KnMatoobpasytowmx dpaktopax. Paccmatpusaetcs reHesmnc
KnuMaTuny4eckunx konebaHuii pa3nmyHoro BpeMeHHoro macwraba, ocoboe BHUMaHMe yoeneHo
HabnogaeMbiM 1 oxunaaemsiM B XXI ctonetnn naMeHeHuii knmmara , ux nocneactemsm. Boisiensetcs
POJib €CTECTBEHHbIX N @HTPOMOreHHbIX (PakTOPOB, PONb BHELWHNX BO3OENCTBUI Bonbwoe BHUMMaHne
yIOensieTcs COBPEMEHHbIM rnobanbHbIM KnuMaTndecknum moaensam, nporpamme (MIP 3), pesynbtatam
pabotbl MTOUK, reomHxeHepun. laetcs npeactaBneHne o Knnmmate nnaHeT CONHEYHON CUCTEMBI
Mapca, BeHepnl, FOnuTtepa.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " M2.B.1 MpodgoeccrnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpammbl 021600.68 M'MapoMeTeoponorns 1 OTHOCUTCS K BApPUaTMBHOM 4acTu.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

ducunnnuHa peannayeTcs Kak BapuaTneHas B npodeccroHanbHoM umkne guceumnnund (M2.B1) Ha 5
Kypce, B cemecTtpe A.

3. KomneTteHuuun obyuarowerocsi, popMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL U
MK-1 TBOPYECKMM MCNOMb30BaHNEM 3HAHUS O COBPEMEHHbIX
(npodhbeccmoHanbHble npobnemax rmapoMeTeoposnornm B cepe NpodeccroHanbHo
KOoMneTeHuunn) NEeATENbHOCTU
MK-4 rnyboKMM NOHUMAHMEM 1 TBOPYECKUM UCTMONb30BaHUEM B
Hay4YHOWN 0eATENbHOCTU 3HaHUS OYHOAMEHTANbHbIX U
(MPOCPECCHOHANBHBIG naﬁKngmex ea3;1eoncos gn:umancfgblfilmiuminm olnly
KoMneTeHuunn) P P

MarmnctTpartypbl

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. OONXEH 3HaTb:

- 0 €CTECTBEHHbIX M @HTPOMOreHHbIX Npoueccax, NPUBOASAWNX K UBMEHEHNAM KNMaTa,
MMeTb NpeacTasneHne 06 aBONIOLUN KNUMaTa B TEHEHUE XM3HN 3eMnun, pofb aTtMOCHepb!,
okeaHa, Cyln, Kpuocdoepbl 1 6UOTbl B (OOPMMPOBAHMM KIIMMATUYECKMX KONnebaHuii;

2. DONTIXEH yMeTb:

- PazbupaTbcs B Mepapxumn KnuMaTn4ecknx Momenen - o1 npocteiiweit aHeprobanaHcoBoit Ao
rnobanbHbIX 3-X MEPHbIX;

- OpreHTUPOBaTbCS B COBPEMEHHOW Hay4YHOW NuTepatype no KNMMaTmyeckum npobnemam.

3. OOMXEeH BnageTb:
- HaBblKaMW PacyeToB OTAENbHbIX KNMMATUYECKNX NapaMeTpoB U XapakTePUCTUK.
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4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
Bnagetb OCHOBHbIMM KOMMETEHLUSIMIA.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOoCTb ANCLUMANHBI COCTaBNSET 3a4eTHbIX(ble) eamHuL(bl) 108 yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI 9K3aMeH BO 2 CEMeCTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OMNycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNIUHbI/MOAYNS

Buabl n yachbl

ay,oMTopHOM paboThbl,
Pasnen ¥ P P

Hepens MX TPYAOEMKOCTb Tekywiume coopmbl
N ,D,ulc\:nuunnunbll CemecTp|. 1o cTpa (B yacax) 3{( 0|-|Tp$1 ﬂp
oAyns Nex ““I'IpaKmqecmeHaﬁopaToprle
L 3aHATUSA paborbl

Tema 1. BBEOEHUE .
1.\l Npeamet Teopuun 2 1 2 0 0 yCTHBIV ONpoC

Knumara.

Tema 2. Knnmatunyeckas o
2./cuctema. 2 2 4 0 0 yCTHEI ONpoc

Tema 3. Obwme

3aKOHOMEPHOCTU
3.|d0opmmpoBaHns 2 3 2 0 0
KnuMara Ha nnaHetax
ConHEeYyHol’ cUCTEMDI.

Tema 4. Obwas
4.|umpkynaumns 2 4 2 0 0
aTtMocdoepbl NnaHer.

Tema 5.
Martematunyeckue
5.Mmogenn n 2 5 4 0 0
Mo4ennmpoBaHue
Knumara.

YCTHbI ONpocC
KOHTpONbHas
paboTa

YCTHbI ONpocC

YCTHbI ONpocC

YCTHbI ONpocC
KOHTPONbHas
paboTta

Tema 6. Nctopus
‘lknumaTta 3emnu.

Tema 7. eHe3unc
e Kong6aH|/|v| Knumata 5 v 5 0 0 YCTHbI ONpoC
nnencToueHa u

ronoueHa.
Tema 8. MeToapbl

8.[knumartun4eckoro 2 8 2 0 0
NPOrHo3a.

YCTHbI ONpocC
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Mporpamma gucumnnuHbl "Teopusa knumata"; 021600.68 MmaopomeTeoponorng; 3aseayowmii kagenpon, a.H. (npodeccop) MNepeseneHues

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

YCTHbI Onpoc
9 Tema 9. Knumar > 9 5 0 0 KOHTPONbHas

‘lonunxariwero byaywero. paboTta
Tema . Itoroeas 9K3aMeH
" |dopma KoHTpOnNA 2 0 0 0
Ntoro 22 0 0

4.2 CopepxaHue OUCLUMNIMNHbI
Tema 1. BBEOEHMUE lNpenmet Teopun KnumMara.
JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

Mpeamet Teopumn knumata. O630p Pa3BUTUS U COBPEMEHHOE COCTOSIHME TEOPUN KnuMaTa.
OBONOUMNSA NOHATMA 7knuMat?. MexancumnanHapHbli xapaktep Kypca. MexayHapoaHble NpoekThl,
HanpasfneHHble Ha n3dydyeHme knumara. doknagbl MTOUK 1 0 cocTosHMM KnuMmaTta 1 NocnencTBusx
€ro N3MeHeHus.

Tema 2. Knumatuueckasi cucrema.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Onpegnenexune knumatundeckoin cuctemol (KC) n ee ctpyktypa. ObpatHble cBa3n B KC. MNapHMKOBbI
adpgpekT ATMocdoepa 1 ee ponb B KC. KnumaTtuyeckune doyHkumm Muposoro okeaHa u cywm. Ponb
Kprocgoepbl B kKnMmaTnyeckmx npoueccax. CBoincTea brocgepbl, yrneponHbiid LUK 1
buonoruyeckas perynaums knumarta. Knumaroobpasyowme oaktopbl. HyBCTBUTENBHOCTb
KnvMMaTmn4yeckom Moaenw.

Tema 3. O6LMe 3aKOHOMEpPHOCTU (hOPMUPOBaHNA KNMMaTa Ha nnaHetax ConHeYHOW CUCTEMBI.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

ConHeyHasi NoCTOsIHHAS, MNAaPHUKOBBIA 3PEKT, paanaLmnoHHbIi 6ioaxeT nnaHeT. JuHamuka
XMMMNYECKOro coctasa atmocpepbl. BepTukanbHas TepMuyeckas CTpykTypa nnaHeTHbIX atMocdoep.
AcTtpoduanyeckne n reodomsnyeckmne akTopbl KnmmatoobpasoBaHms.

Tema 4. O6w,as umpkynsauus atmocdepbl NnaHerT.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

OcHOBHbIE Cunbl, AEVCTBYOWMNE B aTMOCHEPE NnaHeT. YpaBHeHne 6anaHca MOMEHTa KonmyecTsa
OBUXEHWS. YpaBHEHUS rmapoTepMoamHamMuki. Buabl oBnxeHun. Ponb yrnoBoro BpaweHuns nnaHeTbl
B chopMmMpoBaHuM Lmpkynsumn. MNoHaTne o Metoaax pasmMepHoOCTM 1 TeopUn Noaobus.
AcTpogomanyeckne 1 reopmamyeckne oaktopbl knmmatoobpasoBaHus. BHyTpeHHMe hakTopsl.
CpaBHWTENbHASA KNMMATONOISA NNAHET CONHEYHOM cucteMbl. OCOBEHHOCTM KnMMaTta Ha nnaHeTtax
Mapc, BeHepa n lOnutep.

Tema 5. Matematuyeckue mogenu u MoaenmpoBaHve Knumara.
JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTpaumoHHblii Homep 23913 ;E”[

3
Crtpanuua 5 us 12. 11! yu

o



Mporpamma gucumnnuHbl "Teopusa knumata"; 021600.68 MmaopomeTeoponorng; 3aseayowmii kagenpon, a.H. (npodeccop) MNepeseneHues

AHeprobanaHcosble Mopenun bynbiko-Cennepca. HyBCTBUTENBHOCTb KNIMMATUYECKNX MOAENEN.
Mogenn npomexyTto4yHon cnoxHoctn (MINC), noctpoeHHblie B UDA PAH. ViccnenosaHue
KNMMaTUYECKMNX NPOLIECCOB 1 konebaHns KnuMara B pasfivyHble Neproabl XXU3HU 3eMv C MOMOLLbIO
MIC. TpexmepHble Moaenu obuei umpkynaumm atmocdepbl 1 okeaHa (MOLIAO). MOLIAO
WHcTuTyTa BhluncnntenbHom matematukm PAH v BocnponseeneHue ee ¢ NoOMOLLbIO KnnuMara
HacTosWwero 1 NporHo3 knumarta éyayuwero. MOLIAO "naBHoi reodomamnyeckori obcepsatopum MO
nm. A.. BoeitkoBa. KnumaTtunyeckue uc cnenoBaHus, BbiNnonHEHHble coTpyaHukammu MO Ha 6ase
9TON Momenu 3a nocnegHue rogbl. [NporHo3 knumarta XX| Beka npu yyete pocta KoHueHTpauum CO2
n aMmuccum cynbatos B ctpatocdepy. Moaenn kpuocdepbl B KnUMaTUYECKUX MOOENSAX
mexayHapogaHon nporpammbl AMIP n CHIP 1 yyacTtne B HUX pOCCUMIACKMX KNUMATUYECKNX MOLENEN.
PervnoHanbHble knumatunyeckue mogenu. PermoHanbHas mogens 'O (aBTop WkonbHMK).
Banupauusa knuMatunyeckux mogenen.

Tema 6. UcTopua knumara 3eMnu.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

3meHeHne conHeyvHol NocTosiHHOM, conepxaHune CO2 n metaHa B aTMocdoepe, anbbeno
NoLCTMNAaloLE NOBEPXHOCTM 3a BPEMS CylecTBoBaHMNs atMocdepbl. KonebaHns knumata B
pas3nnYHble reoiormyeckme anoxm, obycnoBneHHbIe B3auMoaencTBMeM reoccep ? N3BMEHEHUSIMA B
OKeaHax, TEKTOHMYECKON U ByNnKaHN4YeCKOW akTUBHOCTW, OBUXEHNEM MATEPUKOB, KPUOCHEPOWN.

Tema 7. FeHe3uc KonebaHu KnuMara nnemncToueHa u ronoL,eHa.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OCHOBHble (hakTopbl, onpeaensiowmne goOpMNpPoBaHne KpynHoMacluTabHblx konebaHuii knumara B
nnencToueHe n ronoueHe. Teopna MunaHkosmya, MIameHeHns opbutanbHbIX NapameTpoB 3emMnu 1
KonebaHns HCONSILMM Ha BEPXHEW rpaHnLe aTMocdepbl. BoccTaHoBNEHME kKnmumara npoLwsioro ¢
MoMoLLbO NaneomMeTonoB. Hanbonee sapkune knnmatmyeckme cobbitms. AHaNM3 neLHUKOBBIX KEPHOB
N3 aHTAPKTUYECKUX U rPeHNaHAcKuX negHukos. MogenvposaHue knmMara no3aHernnencToueHoBoro
KpUMOXpoHa. AHOManuu rugponorn4eckoro pexmma cywmn 3a nocnegHme 20 000 nert. ['eHeaunc
konebaHuii ypoBHs Kacnniickoro mopsi. IameHeHnst knumata B nocnegHme 1000-1500 net u B
COBPEMEHHYI0 anoxy. ictopusa nameHeHnn knumarta 3a nocnegHue 1000-1500 net. Bo3aMoXxHble
NPUYMHBI KTUMaTUYECKUX N3MeHeHnn. Annpokcumaumn temnepartypHblx psagos 1000-1500 net
(?XokkeiHas knowka?, bymepaHr). ConHeyHas, ByNkaHn4eckast akTMBHOCTb, U3MEHEHUS
KOHUEHTpauumn napHUKOBbIX ra3oB 3a nocnenHue cronetus. IsameHeHusa knumara 3a nocnegHue
100-150 neT N0 AAaHHbIM UHCTPYMEHTANbHbBIX HABMIOAEHNA MUPOBOI METEOPONOrMYECKOW CETU.
Baaumogernctene atmochepsbl 1 okeaHa. Ponb TedeHns Monbdpctpum, CeBepo-ATnaHTUYECKOro 1
ApkTnyeckoro konebaHuin B nameHeHusx knumarta Esponbl. BneHms Anb-HuHbo 1 Nla-lMHbo,
tOXXHOr0 konebaHust n ponb B OOPMUPOBAHNN Bapuaunii Knumata B TPONMYECKON 30HeE.
AsToKOnebaHms n obpaTtHble CBS3M B knmMmaTnyeckoi cucteme. CoBpeMeHHoe rnobanbHoe
noTenneHne Knmmarta, ero permoHasnbHble NPosBNeHns, reHesuc. [lokasarenbcrsa NapHUKOBOro
adpdpbekTa rnobanbHOro NoTeneHus.

Tema 8. MeToobl KNMMaTUYECKOro NPOrHo3a.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

[MpOrHo3 n3MeHeHun knnMaTta Ha OCHOBE UCNoNb30BaHNs naneoaHanoros. Noen M.U. Byapbiko, ..
BopseHkoeoii, O.N.AHncMoBa. Micnonb3oBaHWe KnnMMaTu4yeckmnx Mogenei ans nporHosa byayuwero
COCTOSIHUSA KnuMmarTa.

Tema 9. Knumat 6nmxanwero 6ynyuiero.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

PasnnyHble cueHapun BbIOBpOCOB NapHMKOBLIX ra30B B atMocdpepy B bnvxanwmne 100-200 ner.
CueHapun nameHeHus rnobanbHoM TemnepaTypbl BO3Oyxa nonyyeHHble B 4 OLeHOYHOM aoknane
MIrBUK ¢ nomouwbto 23-x mogeneri OLLA n O. NporHoa knnumata Ha Tepputopun Poccun.
dU3nKo-cTaTMCTUYECKME NPOrHO3bl TEMMEPATYPbl U 0CAOKOB Ha bnuxanwme [ecaTmneTus.
AcTpodusnyeckume n reopuamyeckme oakTopbl UCMONb3yeMble B CTATUCTMYECKMX METO4AX
NporHo3a knumara (ConHeYyHas akTMBHOCTb, reOMarHUTHas 1 ByNKaHMyeckas akTUBHOCTb,
HepaBHOMEpPHOE BpalleHe 3emMnu 1 ap.).

4.3 CTpyKTypa n copepxaHume caMOCTOsITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)
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Buabli
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:;gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1. BBEOEHUVE NOAroToBKa K
.Mpenomet Teopun 2 1 4 CTHbIA ONpocC
P P YCTHOMY onpocy
Knumara.
Tewma 2. KnumaTtnyeckas
rnoaroTtoBska K .

) . 2 2 4 THbIA ON
cuctema YCTHOMY OMpOCY yC onpoc
Tema 3. Obwme noaroroeka K KOHTPONbHAs
3aKOHOMEPHOCTH KOHTPOJIbHOW 2 pa6ota

.|doopmMrpoBaHuns 2 3 |pabote
KnuMmara Ha nnaHeTtax MOAroToBKa K o
ConHe4yHol CUCTEMBI. YCTHOMY Onpocy 2 YCTHbIN ONpOC
Tema 4. Obwas

umpkynsaumns 2 4 noaroroska k 6 CTHbIA onNpocC

PKy YCTHOMY Onpocy y
aTMocdpepsbl nnaHer.
Tema 5.
MaTtemartunyeckue
rnoaroToBska K -

Mmooenn n 2 5 nggMO or?p oc 6 YCTHbIA ONpocC
MogennpoBaHue y y y
Knumara.

rnoaroroska k KOHTpONbHas
KOHTPONbHOW 4 6
Tema 6. Victopus paboTa
_ 2 6 |paboTe
Kknumarta 3eMnu. NOLrOTOBKA K
2 THbIA ON
YCTHOMY Onpocy yc onpoc
Tema 7. eHe3nc
konebaHuin knumara noaroToska K -

) N 2 7 THbIY On
nnencToueHa un YCTHOMY Onpocy 6 yc onpoc
ronowueHa.

Tema 8. MeTonbl
.[KnumaTnyeckoro 2 8 ”gf.:g;OBoKﬁpE c 6 YCTHbIIA ONpocC
nporHosa. y y y
rnoaroroska k KOHTpONbHas
KOHTPONbHOW 4 6
Tema 9. Knumat 5 9 pabote paboTa
"lbnvxanwero byayuwero. MOLTOTOBKA K
4 THbIN on
YCTHOMY Onpocy ye onpoc
NTtoro 50

5. Obpa3oBartenbHble TEXHONOMMU, BK/IOYAA UHTEPaKTUBHbIE POPMbl 06yUYeHUS
- NeKUMn (B CO4ETaHUN C aKTUBHbIMU hOpMaMn UX NPOBELAEHUS);
- BbINOMHEHNE NpakTnyeckux paboT ¢ ncnonb3osaHvem NMNOBM.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBEOEHUE lNpenmet Teopun KnumMara.
YCTHbI ONPOC , MPUMEpPHbIE BOMNPOCHI:
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OnpegneneHne NoHATMS "knuMaT". akTyanbHOCTb NPOBneMbl B COBPeMEHHbI nepuod. Knumatuyeckas
HOKTpuHa P®d, knnMaTtuyeckue nporpammoi.

Tema 2. KnuMatnueckas cucrema.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

CTpykTypa KnMMaTu4eckom CUCTeMbl. XapakTepmctuka KOMMNOHEHT KIMMaTUYECKON CUCTEMDI -
aTMocgoepbl, OkeaHa, cywu, ruapocgepsbl, buocgepbl. ObpaTHble CBS3U B KNMMATUYECKON CUCTEME,
OLleHKa nx agoPeKTUBHOCTN, MpUMepbI.

Tema 3. O6LMe 3aKOHOMEPHOCTM DOPMUPOBAHUS KNIMMaTa Ha NnaHeTax CONHEYHOW CUCTEMDI.
KOHTpONbHas paboTa , NpMMepHble BOMPOCHI:

1. 9Bontouma noHaTns ?knumat? 3a nocnegHue 2000 net 2. Knumatmnyeckas cuctema u ee
KOMMOHeHTbl 3. ObpaTHble CBA3M B KNUMATUYECKONM cucTteme 4. YrnepoaHblid LMkn 1 buonornyeckas
perynauna knumata 5. OcHoBHble KnumaToobpasytowme gakTopbl 6. HyBCTBUTENBHOCTb
KnMMaTn4eckonm cnctembl 7. NpocTpaHCTBEHHO-BPEMEHHAS N3MEHYNBOCTb NPUPOOHOWN CONHEYHOWA
paguauunn 8. 3aMeHeHnsa ?CONMHEYHON NOCTOSAHHOMW? U CONHEYHAas akTUBHOCTb, UX NPOSIBNEHNS B
KonebaHmax knumara.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

OcHoBHble knumaToobpasyoLwme PakTopbl - CONHEYHAn paanauns, LMpKynaums atmocgeps,
COCTOSsIHME noacTunatoulert nosepxHocTn. Obwme YepTbl KnMmaTta niaHeT CONHEYHOW
cucTeMbl,cneunguka knumarta oTaenbHbIX NnaHeT. Pacyet agpdpekTuBHbIX TeMnepaTyp nnaHer.
MeToAbl M3y4eHNs AMHAMMKU NnaHeTHbIx atMocdpep. MeTtoabl - Teopus nofobus n pasmepHocTen,
Ncrnonb3yemble Npu OLEeHKe KNMMaTUYECKUX XapakTepuUCTUK nnaHerT.

Tema 4. O6w,as umpkynauus atmocdepbl NiaHerT.
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

MoHsiTHe obwei umpkynsummn atmocdoepnl nnaHet ConHeyHol cuctembl. Yncno Maxa. MeTonbl
N3y4YeHNS LMPKYNSALUMOHHBIX NPOLECCOB. QHepreTuka LUpKynaumm atmocdepbl. AHann3 ypasHeHUn
rMMApPOTEPMOANHAMUKMN.

Tema 5. MatemaTuyeckue Moaenv u MogenupoBsaHue Knvmara.
YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

SHeprobanaHcoBble MOAENWN KnMMaTndeckom cnuctemol. Knumatunyeckue mogenn UBM PAH, MDA
PAH, I'TO umM. BoeiikoBa. KnumaTtnyeckune monenv Beaylmx 3apybexHboix CTpaH. YyBCTBUTENBHOCTb
MOJENUN K BHEWHUM BO3OeNCTBMUAM. PeadynbtaTtbl MOAENMPOBAHUS NO BOCMPOU3BOLACTBY U
NPOrHO3MPOBaHWUIO KNUMara.

Tema 6. UcTopusa knumara 3eMnu.
KOHTponbHas paboTa , NpuMepHble BONPOCHI:

1. Knumat npouwnbix anox un knnmatoobpasyowmne dpaktopbl 2. Knumat nneinctoueHa. Linknbl
MwunaHkosuya 3. Knumat ronoueHa n ero mogenuposaHue 4. IydeHne knumara ¢ noMoLbro
naneomeTonoB 5. IHcTpyMeHTanbHble MeTobl N3ydeHne konebaHuii knumata 6. Knumat nocnenHmx
1000-1500 net 7. Knumat nocnegHunx 100-150 net

YCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

Knumat npowwnbix anox 1 ¢oakTopbl, onpeaensiowme n3aMeHeHust knumata. 'eoxpoHonormyeckas
wkana. MeTonbl 3y4eHusi knumata npownoro 3emnu. JoCTOBEPHOCTb OLEHOK KnuMara. PeaynbTarthl
BeliBNeT-aHanM3a TemrnepaTtypHbIX PsA0B NOCNEOHMX CTONETWIA. YINepoaHblii UmMkn 1 Bronornyeckas
perynaums knumata. KnuMmatmyeckue katacTpodobl B uCctopum 3emnu.

Tema 7. N'eHe3uc konebaHuu KnumaTa nnencroueHa u rosoueHa.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

OcobeHHOCTU KnMarTa nnencroueHa un ronoueHa. Metoabl nccnegoBaHus knumara nocneaHero 1
MJTH. neT. TeOpI/IFI MwunaHkoBmM4Ya N3MEHEHUI KNMaTa B NnencToueHe. Ponb OONroBpeMeEHHbIX
N3MEeHeHnn 0p6I/ITaJ'IbeIX napameTposB 3emnu B konebaHmsx I'IpI/IXO,EI,FILLI,eVI ConHeyvHowm pagonaunn.
,D,I/ICKyCCI/IFI O CcnpaBennmBoCTh Teopnn MwunaHkoBu4a. Bo3aMoxeH nu npuxon HOBOro neaHMKoBOro
nepmnona B bnuxanwme 0ecsTkn ToicaY nerT.

Tema 8. MeToabl KIMMaTUYECKOro NPOrHo3a.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:
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Crartuctmnyeckne n rugpoanHamMmyeckmne MeToabl NporHo3a knnumara Ha 21 ctonetume. Ponb
KOCMMYECKMX N Feodon3n4eckmx coakTopos B By Oylmnx N3MeHeHnsx knmmaTa. [NporHo3 nameHeHuii
TemrepaTtypbl BO3yxa, 0CaAKOoB U OPYrnx XapakTepucTuk B 21 CTONETUN C NOMOLLbI0 aHcaMbneBoro
nogxona ¢ npumeHeHnem Heckonbknx MOLLAO kak ons 3eMHOro wapa B LefioM, Tak 1 TEppUTopun
Poccun.

Tema 9. Knumat 6numxanwero 6yayuiero.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. MapHukoBas runoTesa notenneHus knnumarta B XX seke 2. OCHOBHble MPUHLUNIMbI, 3aN0XEHHbIE B
OCHOBY METOA0B NPOrHo3a knumara byayuwero. 3. CueHapun BbIOBpOCOB NAPHMKOBbLIX ra30B B
atmocapepy XXI-XXII Bekax 4. OueHo4HbIn (4eTBepThii) goknag MIMOUK 5. OueHo4HbIn goknan
Pocruopometa no nameHeHnsm knumara Ha tepputopun P®

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

NcxopHas 6a3a faHHbIX 4515 MOCTPOEHMS MPOEKLNIA UIBMEHEHUS KNMMaTa Ha bnnxanwmne cToneTms.
Ponb napHukoBoro agodpekta B CO34aHHbIX KnuMatuiecknx mogensx. Ponb ectecTBeHHbIX pakTopoB.
AHcambneBbIii NOAX0A NPW OLIEHKE U3MEHEHWI knuMaTa Ha 6nnxaiwne 30, 60 n 90 ner.

Tema . UToroBasi oopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:
KoHTponbHbIEe BONPOCH!:
. 9BOMOUMS NOHATUA "kKnumaTt" 3a nocnenHme 2000 net
. Knumatunyeckas cuctema u ee KOMMOHEHThI
. ObpaTHble CBA3M B KNMMATUYECKON cUcTeMe
. YrnepoaHblIii LMKn 1 buonormyeckas perynsaumnst knmMara
. OcHoBHble knumaToobpasyowme pakTopb
. HyBCTBMTENBHOCTb KNIMMaTU4YE€CKON CUCTEMBI
. [lpocTpaHCTBEHHO-BpEMEHHAsA N3MEHYMBOCTb NPUPOLHOWN COTHEYHON paguaunm
1" 1 CONHEeYHas akTMBHOCTb, UX NPOSIBNEHUS B KONnebaHmsx

0O NO OB~ WN =

. lameHeHuns "conHeyHoM NOCTOSAHHON
Knumara.

9. MapHukoBbIe rasbl B aTMOCAEPE U X pagnaunoHHbIA adpdoekT

10. MoHsATHE 0bLwen uMpKynaumnm atMocqepbl U ee OCHOBHbIE COCTaBNSAWME
11. AHanns ypaBHeHns 6anaHca MOMeHTa KONM4ecTBa ABUXEHUS

12. AHanuna sHepreTnyeckoro uukna JlopeHua

13. YpaBHeHUs rugpoTepMognHaMMKA U X aHann3

14. Ponb yCnoBHOWM CKOPOCTM BpaleHns 3emMnn 1 gpyrmx nnaHeT B yCTAHOBNEHHbIE PEXMUMbI
OBUXEHWUNA.

15. AcTpogounanyeckune 1 reopmamnyeckmne oakTopbl KnMmaToobpasoBaHus.
16. CpaBHuTenbHas knumartonorusa nnaHet CONHEYHON CUCTEMBI

17. iccnepoBaHmne 4yBCTBUTENBHOCTU KNMMATUYECKOM CUCTEMbI C MOMOLLBIO MONMY3MMNPUYECKON
mogenu byabiko

18. OueHka ponu ctpatocepHol cynbgaTHOM SMUCCUMUN HA N3MEHEHMS rNOBanbHOro KnuMara ¢
MOMOLLbIO MOAENW NMPOMEXYTO4YHOM cnoxHoctn PA PAH

19. OcHoBHble npuHumMnbl nocTpoeHns MOLAO VIBM PAH. BocnponssoacTteo knumara XX
CTONEeTNSA C NOMOLLbIO 3TON MOLENN.

20. CtpykTtypa MOLIAO 'O nm. A.W. Boeitkosa. V3y4eHne knumata Poccum ¢ nomoLlblo 3ToM
moLenu

21. PernoHanbHble KnuMaTuyeckme Mogennm n NPpUHUKUMbI X NOCTPOEHUS.
22. Knumart npownblix 3nox 1 knmmaToobpasyowme gakTopsbl

23. Knumart nnencroueHa. Lnknbl MunaHkosmya

24. Knumart ronoueHa v ero MogennposaHme

25. MIayyeHne knmumara ¢ NoMoLLbio NaneomMeTonoB
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26. VIHCTpyMeHTabHble METOABI U3ydYeHne konebaHuii knumara.

27. Knumat nocnegHux 1000-1500 net

28. Knumat nocnegHux 100-150 net

29. NapHukoBas runotesa notenneHns knumara B XX Beke

30. OCHOBHbIe NPUHLMMbI, 3AJTOXEHHbIE B OCHOBY METOA0B NPOrHo3a knnMara oyanywero.
31. CueHapuwm BbIBPOCOB NapHMKOBLIX ra3os B atMocdpepy XXI-XXII Bekax

32. OueHouHbIR (YeTBepThbIn) goknan MIMINK

33. OueHouHbIn goknan Pocruopomerta no naMeHeHnsM knumara Ha tepputopun PO.
Bonpochb! kK ak3ameHy:

. Knumatoobpasytowme gpaktopbl. ObpaTHble CBSA3N B KNMMATUYECKON CUCTEME

. CTpykTypa knumaTnyeckoi cnctemsl. Knumatoobpasyowme pyHKUUN ee aNeMEHTOB
. OcobeHHOCTU KNMMaTUYeCKoro pexnma nnaHeT ConHEYHON CUCTEMDI

. OHeprobanaHcoBas mogens byabiko

. OHeprobanaHcoBble CTOXaCTUYECKNE MOLENN

. Mognenb obweit unpkynauum atmocdepbl 1 okeaHa VIBM PAH

. Mognenb obwei unpkynsumnm atmocdepbl 1 okeaHa 'O

. YacneHHble aKCnepmnMEHTbI C MOMOLLBIO MOAENen obwei LMpKynsumm atMocapepbl U okeaHa
9. KnumaTunyeckas Mogenb npoMexyTo4Hon cnoxHoctn NPA PAH

10. PernoHanbHble knumatmnyeckue moaenu

11. Teopus MunaHkoBmya 1 06 bSCHEHNE C €€ NMOMOLLbIO KNMMATUYECKMX LIMKII0B

12. Knumart nnencroueHa

13. Knumat nnencroueHa

14. Ponb Bapmauuin CONHEYHO NOCTOSIHHOM 1 NPO3PaYHOCTX aTMocdepbl B reHepaummn konebaHuia
Kknumarta 3a nocnegHue 500 net

15. Ponb napHMKoBOro adpdoekta B COBPEMEHHOM MOTEMNEHUM KnuMaTta

16. Baaumonencrene atMocepbl 1 okeaHa Kak dpakTop KOPOTKONEPUOOHbIX KNUMaTU4ecKmnx
Bapuaumm

17. MeTtoawnka nporHosa Byaywero KnMmara Ha OCHOBE UCMONb30BaHUS naneoaHanoros

18. Vicnonb3oBaHune KnMMaTuyeckux Moenei ons nporHo3a by aylwero COCTosHUS KnMmaTa

19. [porHo3 pernoHanbHOro KnuMara

20. lNocnenctens M3MEHeEHUI KNMMaTa ansg oKpyxarowen NpupoaHon cpeapl

21. lNocnencTensa n3MeHeHU KnuMaTta ans 9KOHOMUKU, COLManbHOWM cdoepbl U 300POBbS HACENEHUS
22. CueHapun BbIBpOCOB NapHMKOBLIX ra3os Ha bnmxaiwne 100-200 net

23. lNporHos knnmata no koHua XXI ctonetns

24. [porHo3 COCTOSHUSA pasnnyHbIX KOMIOHEHTOB NPUPOAHON cpedbl (ypoBeHb MnpoBoro okeaHa,
pacTUTEeNbHbIA NOKPOB, "Be4YHas Mep3anoTta'", ropHoe oneneHeHne).

0O NO O~ WN =

7.1. OcHOBHas nuTeparypa:
1. NepeseneHues KO.I. Teopus knumaTta. KasaHb: N3n-8o KasaH. yH-Ta, 2004, 318 c.
2. MNMepesepneHues tO.N. Teopusa knumara. 2-e nspaxue. Kasanb: N3an-so KasaH. yH-Ta, 2009, 450 c.

7.2. JlononHuTenbHasa nuteparypa:

1. JlornHoB B.®. MnobanbHble 1 pernoHanbHble ndameHeHms knumata. MuHck, Tetpa Cuctema, 2008,
496 c.

2. WepcrTiokos b.I'. PernoHanbHble ce30HHblIE 3aKOHOMEPHOCTU U3MEHEHWI COBPEMEHHOr O KnnMara.
BHWW T'MLU -MLUO, O6HuHCK, 2008, 247 c.
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. byabiko M.. Knumat B npownom n 6ynywewm. J1., F'mopometeonspar, 1980, 351 c.

. ['onnubiH I'.C. BeegeHve B onHamuky nnaHeTtHblx atmocdoep. J1.: F'mopometeonspart, 1973, 103 c.
. MoHunH A.C. BeegeHue B Teopuio knumara. J1.: Fmgpometeomspat, 1982, 246 c.

. Kaponb N.J1. BBeneHuve B anHamuky knumara 3emnu. J1.: F'ngpometeonsaar, 1988, 215 c.

. Kucnos A.B. Teopus knumara. M., N3g-so MI'Y, 1989, 148c.

8. MarBees J1.T. Teopus obwer unpkynsaumm atmocdoepsl 1 knumata 3emnu. J1.:M'mppometeonsaar,
1991, 295 c.

9. MonwuH A.C., Wnwkos KO.A. Nctopusa knumata. J1.: M'maopometeonsaar, 1979, 407c.
10. Kongpatbes K.4. Mnaneta Mapc. J1.: Tngpometeonspart, 1990, 367c.
11. YembepneH [ x. Teopus nnaHeTHbIx atMocdgep. M., M3a-so "Mup",1981, 352 c.

12. CopoxTuH O.I". XunsHb 3emnn. Mocksa-Mxesck: HVL "perynspHas n xaotuyeckas gmHammka",
2007, 452 c.

13. OueHouYHbI goknag 06 M3MEHEHMAX KnuMaTa U Ux NoCnencTBUsIX Ha Tepputopun Poccriickon
denepaunn, 2008. T.1., 227c., T. Il. , 288c.

14. Kucnos A.B. Knumatonorusa. M., Akapemus, 2011. 224 c.

15. MeToabl OLeHKM NOCNEeACTBUA UBMEHEHNS KnuMaTa afs ouanyecknx n Gonornyeckmnx CUCTEM.
Moxn pen. CemeHosa C.M. Mocksa, Pocrugpomet. 2012.
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7.3. UHTepHeT-pecypcCbl:

BcemupHbin ueHTp MeTeoaaHHbix, Ashville (NOAA) - http://www.ncdc.noaa.gov/wdcamet.html
N3meHeHus knumata B Poccun (ML P®) - http://climate.mecom.ru/

NHcTuTyT domankm atmocgpepbl um. A.M. Obyxosa PAH, JTabopartopus Teopuu knumarta -
http://ifaran.ru/old/Itk/Laboratory/RuLabAbout.htm

MeTteoponorusi u knumatonorus: Y4uebHuk Astopbl: Xpomos C.I1., MetpocsaHuy M.A. MsnaTtenbcTBO:
MIY, 2006 r. 583 ctpaHuubl - http://www.knigafund.ru/books/18803

Canrt 'O nm. A.W. Boeiikosa - http://voeikovmgo.ru/ru/perechen-materialov-izdannyih-ggo.htmi
Caitt MnobanbHoro knumata u akonorum Pocrngpometa n PAH - http://www.igce.ru/

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "Teopus knumaTa" npegnonaraeTt UCNoNb3oBaHME Cneayowero
MaTepuanbHO-TEXHNYECKoro obecneyeHms:

KomnbloTepHbIli knace, npeacrasnstowmii coboi paboyee MecTo npenogasatens U He MeHee 15
paboymx MECT CTYAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NIMLLEH3NOHHOE NporpamMmmMHoe obecneyeHne. Kaxabiii KOMMbIOTEP MMEET WNPOKOMONOCHBIA OOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPATMBHOW KOMMbIOTEPHON cetTn KDY n
HaxonATcsa B eAMHOM JOMEHe.

Y4yebHo-MeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HaNNYun B
3NEKTPOHHO-bMbnnoTeyHol cucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyAeHTaM.
OnekTpPoHHO-6MbnnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy LMGPOBOro KOHTEHTA y4ebHO-MEeTOAMYECKON NuTepaTypbl Ans By30B C
ycnoeuem obs3atenbHoro cobntoaeHns aBTopckmx U cMexHblx npas. KHuradoHn obecneynBaet
WNPOKMIA 3aKOHHbI [OCTYN K HE06X0AUMbIM A5 0bpa3oBaTenbHOro Npouecca N3naHusm ¢
MNCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsaM HoBbix PIOC
BIMO.

1) Bubnuoteynblin dooHa HE nm. H.W. Nobayesckoro npu KDY;
2) OucnnerHbln knacc;
3) YuyebHo-mMeToOMn4eckoe nocobue ons opraHnsaumm CPC.

Mporpamma cocTtasneHa B cootBeTcTeumn ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHno 021600.68 "I mopomeTeoponorna” n marmctepckon nporpamme Meteoponorus .
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