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1. Ilean ocBOeHHS AU CIUILIMHBI

Henpto mucrurummabl "Knumaronorus" sBisieTcss TOArOTOBKa O0akalaBpoOB, BIAICIONINX 3HAHUSMU
B 00beMe, HEOOXOIMMOM IMOTYUYEHHUST KOMIUIEKCA HAyYHBIX 3HAHUH, TTO3BOJISIONINX UM ITIOHUMATh YYCHHE
0 KJIMMare W ero JIWHAMHUKe, O KIMMaTax IMpOILUIOro, HACTOSIIEr0 W OmmKaiuiero OymyIiero.
PaccmarpuBaroTcss Takue OCHOBHBIC pa3lenbl Kak: KIMMAToJorudeckas o0paboTka HHQpOpMaINH,
dakTopbl (GopMUPOBaHUS KIUMaTa U UX JUHAMHUKA, 3aKOHOMEPHOCTH paclpeiesieHus] KITNMMaTHIeCKIX
XapaKTEePUCTUK Ha 3emiie M KiIaccuPpuKamus KIMMATOB, CTATUCTHYCCKUE W (PU3HKO-MATEMaTHUYECKHE
MOJIETIM KJIMMAaTa, METObl U3YYCHUS KIIMMATOB MPOILIOTr0, HACTOSIIETO U Oy IyIIero.

['maBHas 3ajava MUCHMIUIMHBI - U3yYeHHE (DU3UYECKUX IMPOIIECCOB M (DAKTOPOB, OMPEACIISIOIINX
MHOTOOOpa3ue KIUMATOB 3eMIM M WX JUHAMHKY HAa OCHOBE (DU3MKO-MAaTEMaTHYEeCKUX H
CTaTUCTHYCCKHX MOJICIICH.

2. Mecto aucunmimnbl B ctpykrype OINIOII

Hucuumnuua "Knumatonorua" st HanpasineHus mnoarotoBku 05.03.05 — Ilpuxknagnas
rugpomereoposiorus, nmpopwib — lIpukiiagHas METEOpOJIOTHsS OTHOCHTCS K TUCIUIUIMHAM 0a30BOM
gacTu 00pa3oBaTeNbHOI MPOTrpaMMBl.

JucuurniauHa cocTouT U3 AByX yacted: “OOmas kaumatonorus” U “JluHamuka kiaumara”. Yacte
“O0mas KIUMaToJIorus” BKJIIOYaeT B ce0si M3y4eHHE OCHOBHBIX 3aKOHOMEPHOCTEH KJIMMaTra U €ro
(aKTOpOB MO TEPPUTOPUU 3EMIIH, KOTOPBIE 0000IIEHBI 32 MHOTOJICTHHI mepro. OCHOBHBIC pa3Jeibl
“O0weit kmuMaronoruu” TpeOyrOT MPeABAPUTEIBHOIO U3YUCHHUSI CIASAYIOUIUX JUCIUILTNH:

- MaTeMaTU4ecKasi CTAaTUCTUKA IS [eJieid 00paboTKH KITMMaTHIeCKOH HHPOPMAITUH;

- aCTPOHOMHMSI JIJISl pacyeTa COIHEYHON paaualiii Ha BepXHel rpaHule arMocdepsl;

- (pusuka armocdepsl 1T TOHUMAHUS MPOIIECCOB, YUACTBYIOMNUX B (OPMHUPOBAHUH YpaBHEHUN
paMallMOHHOTO U TETJIOBOTO 0ATaHCOB;

- CHHONTHYECKAs METEOpPOJIOTHSl [JIsi TOHUMAaHMS (DAKTOpPOB arMocepHON MHUPKYIAIUA B
(hopMUpOBaHHUH KIIMMATA;

- ¢u3uKa OKeaHa IJsi TMOHUMaHUS (PAKTOPOB OKEAHWYECKOW IUPKYISIUU B (POPMHPOBAHUU
KJIUMATa;

- reopu3uKa U1 MOHUMAaHUS POJIU peibeda B POPMUPOBAHUU KIMMATA;

- reorpadus IJis TOHMMaHUS pAacIpeleeHHs] KIMMaTHYeCKUX XapaKTEePUCTUK IO TEPPUTOPUU
3emiu U Ki1accuuKanuil KiyMara.

Yactes “/luHamMuka knumaTta’ TMpelHa3HAYeHa s HW3Y4YeHUs W3MEHEHUW KiIuMara H
dbopmupyromux ero (GpakTopoB BO BPEMEHH M TOITOMY CBsI3aHa C M3YYEHHEM TWHAMUKH KIMMaTa, B
JoToNMHEeHnH K “O0miei KIMMaToIoruu”’, KOTopas M3ydaeT KIUMaT B €ro CTaTUYHOM MHOTOJIETHEM
cocrostHuM. OcHOBHbIE pazzaensl “/luHamuky  kiuMaTta” TpeOYIOT NpPeaBapUTEIbLHOTO H3yYeHUs
CJIeIYIOIIUX AUCIUIUINH:

- ACTPOHOMHMS I M3Y4YEHUS TUHAMUKH aCTPOHOMHYECKUX (PaKTOPOB KIMMATa;

- reopu3uKa Ui U3YYCHUS JTUHAMHUKYU Te0U3nIecKuX (PakTopoB KINMATa;

- o0mIast XUMUsl U XUMHUS aTMOoc(hephl U1 U3yUeHHs BIUSHUS COCTaBa aTMoc(hephl Ha TUHAMHUKY
KIIUMATa;

- CHUHONTHYECKass W JUHAMHYECKAss METEOPOJIOTHsl IS WM3YyYCHHS aBTOKOJeOaHWl B
KJIIUMAaTHY€CKOU CUCTEME;

- DKOJIOTHSI, OWOJIOTHS, TE€OIKOJIOTHs, Teopu3nKa JIJIsT U3YUSHHUsSI aHTPOIIOT€HHOTO BO3CHCTBUS HA
JTUHAMUKY KJIMMaTa;

- MareMaTHWKa, CTaTUCTHKAa W MaTeMaTudeckas (u3MKa I TOHHUMAaHHUS CTAaTUCTHYECKUX U
(bu3MKO-MaTEMaTHYECKUX MOJIENeH JUHAMHUKHU KINMAaTa;

- reorpadusi, reopusuka, XuMus 1Ji1 U3y4SHUS MaJICOKINMATOJIOTHU U €€ METOJI0B.

Takum o6pazom, nmuctmmummHa “Knumaronorus” sBIS€TCS KOMIUICKCHOW JUCHUIUTMHON U



oOyyJaroruecss JODKHBI JIJIS €€ OCBOCHHMsSI HMETh 3HAHUS KakK I1I0 OTACIBbHBIM pas3enam
¢byHIaMeHTaNbHBIX AuciUIuuH (“MaremaTuka”, “Ousuka”, “Xumus”, “Uudopmaruka”, “I'eorpadpus’™),
TaK W 3HATh MPUKJIAJHBIE AUCUMIUIMHBI MO CHEIUalbHOCTH ‘“‘Mereopoiiorusa’, Takue Kak: “@usuka

atmoctepsr”’, “I'eopmsuka”, “CunonTmueckas mereoposiorus’, “‘/[mHaMuveckas MeTeopoJorus’”,

(13

CraTucTrudeckue MeTOo bl aHaIM3a THAPOMETEOPOTIOTrHYeckor nHpopManuu”.

3. Komnerenuum ody4yaronierocsi, popmMupyembie B pe3y/ibTaTe 0CBOCHUS AU CHHUIIIMHBI

[Iponecc n3yueHHs JUCHUIUIMHBI HAIPaBJIeH Ha (pOpMUPOBAHHE CIEAYIOIUX KOMITETECHITHHA.

Kon KoMmnerenuus
KOMIIETCHIIUH
OIIK-1 Brnanenue 6a30BbIMU 3HAHUSIMU B 00J1aCTH (yHAAMEHTAIBHBIX Pa3AeiioB MaTEMAaTHKU

B 00beMe, HEOOXOJMMOM JUIsl BJIa/IEHUS] MATeMaTUYECKUM anmnapaToM
B THJIPOMETEOpPOJIOTUH, i1 O0pabOTKM M aHalu3a JaHHBIX, [POTHO3UPOBAHUS
T'HJIPOMETEOPOJIOTHUECKUX XaPAKTEPUCTUK

OIIK-4 Bnamenme  kaprorpadguueckMM ~— METOJIOM M OCHOBaMHM  Kaptorpaduu B
I'MJIPOMETE0POJIOTHUECKUX UCCIIEAOBAHMSIX

OIIK-6 CriocoOHOCTh pemiaTh CTaHAApPTHBIE 3a7add MPO(EeCCHOHATBLHOW IEATEIIbHOCTH Ha
OocHOBE HH(pOpPMAIMOHHON M OubIMOrpaduuecKkol KyJlabTypbl € HpPUMEHEHHEM
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTHH ¥ C Y4YEeTOM OCHOBHBIX

TpeboBaHU MHHOPMAITMOHHONW O€301TACHOCTH

B pesynbraTe 0CBOCHHsI KOMIETCHLIMH B pamMKaxX IUCHHUILIHMHBI «KimnMaTonorus» oOydaronimiics

JOJIDKCH:

3HaTh:

CHOCOOBI MOJTYYEHHUS U METO/Ibl 00pabOTKH KJIMMATOJIOTHYECKON HH(OpMAaLINY;

OCHOBHBIE (akTOpbl (HOPMHUPOBAHHUS KIMMaTa M COCTABIAIOIINE YpPaBHEHUH pPaJUAllMOHHOTO U
TEIJIOBOr0 0AJaHCOB;

3aKOHOMEPHOCTHU paclpeieICHUs OCHOBHBIX KIIMMATUYECKUX XapaKTEPUCTHK 110 3€MHOMY IIapy;
OCHOBHBIE KJIACCU(PUKAIIMH KIMMATOB 3eMJIH;

OCHOBHBIC 33/1a4M TEOPHUH KJIMMaTa U MEXIYHApPOJHbIE MTPOTPaAaMMBbI M MPOEKTHI IO HCCIICIOBAHUIO
W3MCHCHHUH KJIMMAaTa;

CTPYKTYPY KIMMATHYECKOW CHCTEMBI 3€MJIM W BIUSHUE OTAEIBHBIX €€ KOMIIOHEHT Ha JAMHAMUKY
KJIMMATa;

CTATUCTUYECKHE METOABl M MOJIEIN JJisi W3Y4YEHHUs NPOCTPAaHCTBEHHO-BPEMEHHBIX KoJieOaHUMH
KJIUMATa U MOJTYYEHHbIE HA UX OCHOBE PE3YJIbTaThI;

OCHOBHBIC BHJIbI (PM3UKO-MATEMATHUECKUX MOJENICH KIMMATHYECKUX M3MEHEHHM W Pe3yJbTaThl HX
MIPUMEHEHUS;

METO/IbI TTAJICOKIMMATOJIOTHH JIJIsl TTOJTydeHHUsT HH(GOPMAITUHU O KJIMMAaTax MpoIIoro;

HUCTOPUYECKUE HM3MEHEHHS KIMMAaToOB 3€MJIM OT BO3HMKHOBEHHS IUIAHETHI JI0 COBPEMEHHOTO
TepUO/Ia U CIICHApHBIE OIEHKHU KJIUMaTa OJIMKanuIiero Oy aymiero.

YMmerh:

BBIIIOJIHATE OCHOBHBIC BHU/bI KJIMMaTOJIOTHYECKOM O6p3.60TKI/I JaHHBIX, BKJ/IIO4Yass OLCHKY
OAHOPOJHOCTH MW CTAIHMOHAPHOCTHU I/IH(l)OpMaI_[I/II/I, BOCCTAHOBJICHUC TIPOIMYCKOB W YBCIUYCHHUC
MMpOAOJIDKUTCIIBHOCTU PAI0OB Ha6HIO,HCHI/II>'I, ONpCACIICHUC TTapaMCTpPOB pacnpeﬂeneHHﬁ " paCYCTHBIX
KIIMMAaTUYCCKUX XapaKTCPUCTHUK;,

- pPacCUMTHIBATH MPUXOISIIYIO COTHEUHYIO paMalifio K BepXHel rpanuie armochepsr;

CTpOUTH JAJCTCPMHHUPOBAHHBIC IIPOCTPAHCTBCHHBIC MOJICIIN KIMMATUYCCKHUX XapaKTCPHUCTHUK;



CTATHCTUYECKUE TIPOCTPAHCTBEHHO-BPEMECHHBIE MOJENM, BKJIIOYas MOJEIN BHYTPUIOJOBBIX
KojeOaHuil W TPOCThIe (UBMKO-MATEMATHUECKUE MOJEIH THIA HSHEProOaaHCOBBIX, a TaKKe
IIPOBOJMUTHh HA MX OCHOBE MCCIECNOBAaHUSA C INPUBJICUYCHUEM MEXIYHApOAHBIX APXUBOB JAHHBIX B
WHTepHeTe, COBpEMEHHBIX BBIYUCINUTENbHBIX cpeacTB U [ IC-TexHomorui.

Baanern:
- MeToJlaMH 00pabOTKH KIMMATOJIOTHUECKON MH(POPMAIH,
- 3HAaHUSIMUA 00 OCHOBHBIX Iporeccax U (hakropax, GOpMUPYIOMIMX KIUMAT U 00IIMe 3aKOHOMEPHOCTH
pacnpeeneHus KIMMaTHYeCKUX XapaKTePUCTHK 10 3eMHOMY ILapy,
- 3HaHUSIMH O IPUYMHAX U (aKTOpax W3MEHEHUH KIMMaTa,
- OCHOBHBIE BHJaMU MOJIEJIEH I N3yUeHUs TMHAMUKH KIIMMATa,
- 3HaHUSIMH 00 OCHOBHBIX NPUYHMHAX W3MEHEHMs KJIMMaTa B MPOILIOM, HACTOSINEM M ONIKalIiieMm

Oymymiem.

OcHOBHBIE TPU3HAKU OCBOCHHUS (OPMUPYEMBIX KOMIIETEHIIMII B pe3ylbTaTe€ OCBOCHUS
muenuInebel  «KiamMaTomorusy cBeaeHbl B Ta0IUILE.



CootBeTcTBHE ypPOBHEH OCBOCHHS KOMIIETEHLIMEH TUIAaHUPYEMBIM pe3yJibTaTaM 00y4eHUsl U KPUTEPUSIM HX OLICHUBAHUS

OTtan OCHOBHBIE PU3HAKKA OCBOEHUSI KOMIIETeHIIMEH (OIIICaHnEe YPOBHS)
(ypoBeHb) 1. 2. 3. 4, 5.
OCBOCHUS
KOMIIETeHIINN
cimabo opuentupyercsa |(CrocoOeH BBIIENATh, OCHOBHBIE HieH|Brmageer ocHOBHBIMH HaBbIKaMu paboTel c¢|CrocobeH IaTh COOCTBEHHYIO
HE BIIAJICCT | B TEPMUHOJIOTUU U |TE€KCTa, pabOTaeT ¢ KPUTHYECKOW|MCTOUYHMKAMHU U KPUTHUECKON JIUTEPATypoldl |KPUTHYECKYIO OLEHKY H3Y4aeMOoro
coJep)KaHuHI JUTEPATYPOt MaTepuaia
MUHUMATbHB | He yMeer HE BBIJENSCT CriocobeH mokaszaTs OCHOBHYIO Hjeio B|CIIOCOOEH Mpe/ICTaBUTh KITFOYEBYIO po0i1eMy|MoKeT COOTHECTH OCHOBHBIE HIIEH C
OCHOBHBIC UJIEW  |pa3BUTHH B €€ CBSI3U C APYTHUMH MIPOIIECCAMH COBpPEMEHHBIMH ITPobIIeMaMi
HOTyCKaeT rpy6bie 3HaeT OCHOBHBIE paboure KaTeropHH, HOHI/IMae:l: crenu(UKy OCHOBHBIX paboumx CHOCO6CHV BBIJIETUTh  XapaKTepHBIN
He 3HaeT P, OTHAKO HE OpHUCHTHUpPYETCS B MX|KaTErOpHiA ABTOPCKHUI MOIX0[
cnenuuke
IUIOX0 OpUeHTHpyeTcs |Bnameer  mpuemamu — momcka — u|CBOOOJHO wW3maraer marepuai, ofgHako He|CHOCOOGH CpaBHMBATh KOHIICTIIIHM,
HE BIIAJICCT | B TEPMUHOJIOTHU U |CUCTEMATH3allMK, HO HE CIOCOOCH|IEMOHCTPUPYET HaBBIKOB CpaBHEHUsI|apTyMEHTUPOBaHHO u3jnaraeT
COJIepyKaHuuU CBOOOZHO M3JI0KUTHh MaTepUall OCHOBHBIX HJICH U KOHIICTILINHA MaTepual
BBIJIETISIET OCHOBHBIE |Bpimenser  KoHKpeTHylo — mpobiemy,|CriocoOeH BBIIEIUTD U CPABHUTH KOHIIETIINH,| APryMEHTHPOBAHHO TIPOBOJIHT
0a30BbIil HE YMEeT | WIeH, HO HE BUJUT |OJHAKO M3IIUIIHE YIIPOIIAET ee HO  WCIBITBIBAET  CIOXKHOCTH C  HMX|CpPaBHEHHE KOHIICTIUN 1O 3aJaHHOW
npobieM IIPAKTUYECKON ITPUBSI3KOU npobieMaTHKe
JIONYCKACT MHOTO MoeT HW3IOXHUTh OCHOBHBIE pabourie|3HaeT OCHOBHbIC OTIHYHA KOHIICTIINK B CnocoGeHU BBLACIHTL cneunq)nx}vf
HE 3HAEeT ol6OK KaTerOpuH 3aJlaHHOW TIPOOJIEMHON 00IacTH KOHIIETIIINI B 33J]aHHOU MPOOIEeMHO
obnactu
B 00mmx yeprax moHMMaeT OCHOBHYIO |BHIMT MCTOYHMKHM COBpeMEHHBIX mpobieM B|CrocoOeH TpamMOTHO — 00OCHOBAThH
OpHEHTHpYyeTCs B [HJEI0, OJIHAKO ILIOXO CBA3BIBACT €€ C [3aJaHHOM  00NacTW  aHaiM3a,  BJIAJEET|COOCTBEHHYIO TIO3HUIIHIO
HE BIAJECT | TEPMHUHOJNIOTHU M |CYHIECTBYIOIICH MpobieMaTukon MTOIXOAAMH K UX PEIICHUIO OTHOCHTEIIEHO penieHus
CoACpXanuu COBPEMEHHBIX MpoOJIeM B 3aJaHHOU
o0macTu
Moxet TIOHSATh npakTriyeckoe |BeissBnser ocHOBaHuMsS 3amaHHONW  0OmacTr|CBOOOIHO OpUEHTHPYETCS B
oAy TE: BBIIEJISIET OCHOBHBIC |HA3HAYCHWE OCHOBHOM WJEW, HO |aHaIW3a, [OHMMAaeT €€  MPaKTUYECKYIO|3a1aHHOM obmnactu aHaIM3a.
HE YMEET | MJEH, HO HE BUJINT HUX |[3aTPYJHSCTCS BBISBUTH €€ OCHOBAaHMS  |[IEHHOCTb, OJJHAKO MCHBITHIBAeT 3aTpyaHeHus|[loHMMaeT ee OCHOBaHHS M yMeEeT
B pasBUTHH B OIMCAHUH CJIOKHBIX OOBEKTOB aHAIH3a BBIICIIUTh TNPAKTUYECKOE 3HAYCHUE
3a7aHHOl 00J1acTh
nomyckaer ook | CIOco0eH M3JI0XKHTD OCHOBHOE |3HaeT OCHOBHOE copepkaHue |MOKeT aTh KPUTUYECKHH aHaIn3
He 3HACT IPH BBIJICJICHAN  |COJEPXKAaHHE COBPEMEHHBIX HAay4YHBIX [COBPEMEHHBIX HAayuHbIX HJEeH B paboueil |coBpeMeHHbIM  mpobiemMaM B
paboueli 001acTH  |pyeii B paboueii obacTy aHaIM3a obnactu aHaIn3a, CII0CO0EH HX |3a7aHHOI 00JacTH aHAIM3a

aHajin3a

COIIOCTaBUThb




4. CTpyKTypa u coJep:kaHHe TUCHUILINHBI

OO6mast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 6 3a4eTHBIX euHuIl, 216 9acoB.

O0béM TUCHMILTUHBI Bcero yacos
Ounas popma o0yueHust 3aounas popma o0yueHust
2015, 2016, 2017, 2018 rr. 2014, 2015, 2016, 2017,
Habopa 2018 rr. Habopa
Ooman TPYA0EMKOCTH 216 yacos
AUCHUILIUHBI
KontakTHas padora odyuyaromuxcs 132 24
¢ nmnpenojaBareqsiM (10 BHIAM
ayINTOPHBIX Y4YeOHBIX 3aHATHI) —
BCEro:
B TOM YHCIIE!
JICKITUU 66 10
MIPaAKTUYECKHE 3aHATHS 18 14
71a00paTOPHBIE 3aHATHS 48 -
CamocrosiTe/ibHasA padora 84 192
(CPC) — Bcero:
Bua npomMe:xyTo4yHOM aTTecTALMH 3adeT/3K3aMeH 3adeT/IK3aMeH
(3aueT/3K3aMeH)
4.1.Conepxxanue pa3aejoB JUCHUNINHBI
OuHoe o0yueHue
2015, 2016, 2017, 2018 rr. Habopa
Ne Pa3znen u rema Buasbi yueOHoli padoThl, B ®opmbl =
n/n AUCHUILTUHBI T.Y. TeKyLIero S ©
caMoCTOfITeIbHasl padoTa KOHTPOJIA EZ s 2 =
= CTYJ€HTOB, 4ac. yemeaemoctn | £ = 52
g SZg | 2E
s . Q8 = S
O | = = = E28 | a5
= - o S == s S ©
| 58% |28 =2 | %°
o O 8 & S & 3
= ORE O & “

1 | Knumatuueckas 5 6 16 18 Bompocsk! Ha 4 OIIK-1,
uH(popMaIus U 6aHKH JIEKLIMH, OITPOC OIIK-4,
JIAHHBIX nepe OIIK-6
KnumaTtonorndeckas 1abopaTopHOii
o0OpaboTka paboToii, OTYET 1O
uHpopMaun 1abopaTopHOii

pabore

2 | ®akTophI 5 6 10 12 Bompocsk! Ha 3 OIlK-1,
dbopmupoBaHus JIEKLMH, OIIPOC OIIK-4,
KIMMara nepen OIIK-6

1abopaTopHOii
paboToi, OTUeT 1O
1a0opaTopHOii
pabore




sKk3ameHa (36 Jacon)

[IpocTpancTBeHHBIC 4 6 10 Bomnpocs! Ha 2 OIIK-1,
pacrpeneneHust JIEKI[UHU, OIIPOC OIIK-4,
KJIIMMAaTHYECKUX nepen OIIK-6
XapaKTePUCTHK U 1abopaTopHOit
KIIUMaTH4eCKHe paboToii, OTYET 1O
KJIacCU(UKALIUN 1abopaTopHOit
pabore

3anauu Teopun 2 4 4 Bompock! Ha 1 OIIK-1,
KJIMMaTa U JIEKIHH. OIIK-4,
MEXKYHAPOJIHOE OIIK-6
COTPYJIHUYECTBO B
M3y4YECHUHU U3MEHEHHI
KJIuMaTa
Knumatuueckasa Bompocsr Ha OIIK-1,
cucTeMa 3eMiId U JIEKIIUH, onpoc OIIK-4,
BJIIASIHUE OTIEJIBHBIX €€ 10 | mepen OIIK-6
KOMITOHCHT Ha 6 8 nabopaTtopHOit
TUHAMUKY KJIMMaTa paboToii, oTYeT Mo

nabopaTtopHoOi

pabore
OMIUpUKO- Bompocsl Ha OIIK-1,
CTAaTUCTUYECKUE JICKIIUH, orpoc OIIK-4,
MOJICITH 8 nepen OIIK-6
KJIIMMAaTHYECKUX 2 8 nabopaTopHOH
W3MEHEHUN paboTo#, OTYeT 1O

nabopaTopHOI

pabore
®dusuko- Bonpocsr Ha OIIK-1,
MaTeMaTHUYECKHE 8 JIEKLUH, OIpoc OIIK-4,
MOJTICITH nepen OIIK-6
KJIIMMAaTHUYECKUX 4 10 nabopatopHoOit
W3MEHEHUH! paboTo#, oTUeT 1O

nabopaTopHOI

pabore.
HcTtopuueckue 10 | Bompocst Ha 2 OIIK-1,
Koi1e0aHus KIuMmara 4 6 JIEKIIUH, . OIIK-4,

OIIK-6
UTOro 66 66 48 24
C yderom Tpyao3aTpar Ipu MOATOTOBKE U C/Iaye 3a4eTa u 216 yacosB




3aouHoe o0yueHue

2014, 2015, 2016, 2017, 2018 rr. Habopa

Ne

Pa3zngen u tema

Buabl yuedHo# padoThl, B

DopMbI

bl
n/n AUCHUTLTUHBI T.4. TeKYIIero E = °
caMocTosiTe/IbHasA padoTa KOHTPOJIA E = S E E
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MaTeMaTHYECKUE 2 2 20 JIEKIIUH,. - OIIK-4,
MOJENHN OIIK-6




KJIMMaTHYECKUX
W3MEHEHUI
8 Hcropuueckue 4 Bompocsr Ha OIIK-1,
KOJIEOAaHUS KJIMMAaTa ) 2 29 JIEKIIUU. 1 OIIK-4,
OIIK-6
UTOro 10 14 183 2
C yderom Tpyao3aTpar Ipu MOATOTOBKE U CAaye dK3aMeHa 216 yacosB
(9 gacoB)

4.2. Coaep:xanue pa3iejioB TUCUUIIMHBI

4.2.1. KiumaTtuyeckasi uaopmanus u 6anku 1anabix. Kinmmarosornyeckasi o0opadorka
HHpopmanuu

OmnpeneneHre KIMMATOJIOIMM M KJIKMMara, BBl Kiaumarosioruu. llemu, 3amaum u paspensl
KJIMMATOJIOTUH, €€ CBsI3b C IPYTUMU AucuumiinHaMu. OO01mias XxapakTepuCcTUKa KIMMaTHYECKON CUCTEMBI,
OCHOBHBIE METOJbl M3yU€HHUS KIMMaToloruu. Vcropus pasBuTus KIMMaToJOTMU. MexayHapoaHoe
COTPYZHHUYECTBO B O0JACTH KIMMATOJIOTUH, BKJIIOYAs JIOJTOCPOUYHBIE KIMMAaTHYECKHE HPOrpaMMBI
HayuyHbIX uccienopanuii u o0yuenus (BMO, JOHECKO).

OmnepaTtuBHas M PeXHMHas MeTeoposoruyeckas MHGoOpMaLus, ClEUUATU3UPOBAHHBIE CUCTEMBI
00pabOTKH, KOHTPOJIS yNpaBieHUs 0a3aMy AaHHBIX MUPOBBIE M PETMOHAIBHBIC LEHTPHI XPaHCHHS
pexxumMHONM MHpopMarmM, uX (QYHKUMH MU cocTaB uHGopmauuu. I[Ipumepsl BUIOB HH(pOpMAIMH,
coJieprKaleiics B pa3auuHbIX OaHkax JaHHbIX (OOHMHCK, BammHrTon u apyrue).

Knumaronornyeckue psabl: HMCTOYHMKM W CIOCOObI MX moayudeHus. lLlenn wu  3agaum
KJIMMATOJIOTUYECKOH 00pabOTKH METEOPOJIOTUYECKUX TaHHBIX.

[Tpuunnbl HeogHOpPOAHOCTH. [IpenBapuTenbHbIe (IPOCThIE) METOABI BBISIBICHUS HEOJTHOPOJHOCTH
U npuMepbl uX npuMeHeHusa. CTaTHUCTHYECKHE METObl OLIEHKH OJHOPOJHOCTH SMIHUPHUYECKUX
pacnpenelieHui KIMMaTHYECKUX BEJIMYMH M CTAallMOHAPHOCTH OCHOBHBIX MAPaMETPOB paCIpeleICHUN
(cpenHee 3HaueHue U Aucnepcus). BnusHue acuMMeTpuu U aBTOKOPPEISLUU Ha CTATUCTUKU KPUTEPUEB.
IIprmepsl OLIEHKN OTHOPOJHOCTH M CTAllMOHAPHOCTH IO CTATUCTHUYECKUM KPUTEPHSIM.

Krnaccudukanys MeToq0B BOCCTAaHOBIEHHUS JTAHHBIX U YBEJIWYEHHS IMPOJOJIKUTEIIBHOCTH DPSIOB
KJIMMAaTUYECKUX XapaKTEPUCTUK. Y CIOBUSA MOCTPOCHUS IPPEKTUBHBIX PETPECCHOHHBIX 3aBHCHMOCTEH
JUI. BOCCTAHOBJIEHUS. AJITOPUTMBI M YpaBHEHUS TPEX OCHOBHBIX METOJIOB BOCCTAHOBJICHHS JAHHBIX.
IToka3zatenn 3(pPeKTHBHOCTH BOCCTAHOBJIEHMS NAHHBIX HA 3aBUCHMMOIN M HE3aBUCUMOW WH(pOpMalUU.
[IpumeHeHne HCTOPUYECKUX MAKCHUMYMOB Ul KOPPEKTUPOBKH AMIMPUYECKUX OOECHEUYEHHOCTEH U
IIapaMeTPOB pacHpeeIICHUN.

Buasl  sMmmmMpuueckux — pacnpeneneHuil  KIMMaTHYeCKuX — xapakTepuctuk. [loctpoenue
SMIIMPHUUECKOTO pacrpezaeneHus. PopMyIibl pacueTa OCHOBHBIX MapaMETPOB PacHpeeleHU METOI0M
MOMEHTOB M HauOOJIbIIEr0 MpaBAonono0us.  ANNpPOKCUMAIUS HSMIUPUUYECKUX pacIpeeeHu
KIMMAaTHYECKUX XapaKTePUCTHK AaHAIUTUYECKUMHU 3aKOHaMU. OCOOEHHOCTH OOpabOTKM pa3IHMYHBIX
METEOpOJIOTUYECKUX HAOMIOJeHN M KOMIUIEKCHbIE KIMMaTH4ecKhe Tmoka3atenu. Mcmonb3oBaHue
pacueTHBIX KIMMAaTHYECKUX XapaKTEPUCTUK B Pa3IMYHBIX OTPACISIX HKOHOMHUKH: CTPOUTENbHAS
kinuMmatosorusi (CHull), arpokiaumaronorusi, METUIIMHCKAs U aBUAIIIOHHAS KJIMMAaTOIOTUs.

4.2.2. ®akTopsl (OPMHUPOBAHUSA KIUMATA

OOmiasi xapakTepUCTHKa KIMMAaTHYECKON CHCTEMbI, KOMIIOHEHThl CHUCTEMBbI, UX (HU3HUECKUe
CBOWCTBa W B3aMMOCB3b. KimmarooOpa3zyromue (HakTopel U UX Kiaccupukaius. ACTpPOHOMHYECKHE
(bakTopsl KIMMaTa, COJTHEYHAs pagualys U COJHEYHasl MOoCTOsiHHAA. [locTymieHne CoMHEeUHON 3Hepruu
Ha 3emito. Pacuer mHCOISAIMM 3a CyTKM, NOJyroaus, roA. PacmpeneneHue MHCOMALMU Ha BHEIIHEH
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rpaHuie atMochepsl 1Mo 3eMHOMY IIapy M €€ Ce30HHAas M3MEHYMBOCTh. TpaHchopmanuu CONHEYHOU
SHepruu B arMocepe 3emiH, BIMSHHUE MPO3PAYHOCTH aTMOC(eEepbl W OOJAYHOCTH HAa yMEHBIICHUE
COJIHEYHOM pagualuu.

PamnanuonHblii OayiaHC TOJCTHIIAIONIEH TMOBEPXHOCTH W ero coctapisroniue. CymmapHas
COJIHEYHAsl paaualnusi, €€ ONpEeNeJCHUE, pACIpeeiIeHUe IO MOBEPXHOCTH 3E€MJIM U BHYTPU TIOJa.
Anp0eno pasHbIX BHAOB TIOBEPXHOCTEH, HW3MEpPEHHWE M pacueT JUIsi BOJHON IOBEPXHOCTH,
reorpauyeckoe pacrhpeesieHue, poJib MOJCTUIIAIONIEH MOBEpXHOCTH Kak (akTopa kimumata. [ToTtok
YXOISIIEro  JJMHHOBOJHOBOI'O — M3JIY4YEHMs, METOJAbl  ONPEACNEHUs U  I[POCTPAHCTBEHHbIE
3aKOHOMepHOCTH. ['eorpaduyeckoe pacmpeneneHne paaualMoHHOro OajaHca 3eMHOM MOBEPXHOCTH U
€ro BHYTPHUT0/I0Basi H3MEHUYUBOCTh. PagnannoHHbli 6agaHc CUCTEMBI 3eMJIs - aTMocdepa, aTMoc(epsl U
OK€aHa.

TernmooOMeHn Mexay arMocdepoid M APYTHMH 3BEHBSIMH KIMMAaTHYECKOH CHUCTEMBI. YpaBHEHUE
TEIIOBOro OanaHca MOACTUIIAIONICH MOBEPXHOCTH U €0 COCTaBJISIONIMe. 3aTpaThl TEIUIa HAa HCIIapeHue,
METOJBI UX pacueTa U MPOCTPAHCTBEHHO-BPEMEHHOE pacrpenaeieHue. TypOysieHTHBIH NOTOK Termja OT
MOJICTUJIAIOIIEH TOBEPXHOCTH B aTMoc(epy, ero onpezeneHre u pacipeielIeHle 1Mo MOBEPXHOCTH 3eMIIU
U BHYTpH roja. Termnoo0MeH ¢ HIDKENIeKAIMMH CJIOSMHU MOYBBI M BOBI, pacueT MOTOKOB TEIUIA U UX
MIPOCTpaHCTBEHHOE pacmpenenenne. OCOOEHHOCTH TEII000MeHa Mexay arMochepol U OKeaHOM IpH
HaJIMYUU MOPCKMX JbJ0B. Ce30HHas M3MEHUMBOCTb COCTABJISIOLIMX TEIUIOBOTO OajlaHca. YpaBHEHUE
TEIUIOBOTO OanlaHca CHCTeMbI 3eMis — atMocdepa. MexaHu3M MEepUAMOHAIBHOIO MEPeHOca SHEPTUU B
atMocepe 1 MUpoBOM OKeaHe U ero reorpauyeckoe rnpeacTaBieHue.

OO6mass nupkymauus atMmocdepbl, e€ KIuMarooOpasyrollee 3HaueHue, BUAbl LUPKYJIALUUA U
MeToabl u3ydeHus. OCHOBHBIE MEXaHHM3MBlI M CXeMa OOIIeH HMUPKYISIIUU aTMOc(epbl. XapaKTepHbIe
YepThl 30HATBHOW U MEpPUIMOHATBHON IUPKYIAIUU B Tpomochepe u crparocdepe B pa3HbIE CE30HBI
roga. CTpyliHbIe TE€UYEHHUs, UX KIACCH(HKAIMA U OCHOBHBIC XapakTepucTuku. CHCTeMa IHUKIOHOB U
AQHTHUIMKIOHOB MEXIIUPOTHOTO oOMeHa. Ce30HHasi MOBTOPSEMOCTh IIMKJIOHOB M aHTHIIMKJIOHOB, IOJIE
JIaBJICHUS U CUCTEMA BO3IYIIHBIX TEUEHUH.

LenTpsl aeiictBus atMocepsl M UX ce30HHBIE cBOMCTBA. KimumaTtonorudeckue GpoHTHI: BUABI U
C€30HHAas U3MEHYHMBOCTh. [laccaTHas MUPKYIAIUS B TPOMUYECKOM 30HE U stueiika Xaamu. OcoOeHHOCTH
MOJIsl IaBJICHHUSI M LUPKYJSLMHM B TPONUKaX. BHyTpUTponuueckas 30Ha KOHBEpPreHIMH. Tponuyeckue
LUKIOHBI, UX CBOHCTBA M HBoyolMs. OCHOBHBIE CBOWCTBA MYCCOHHOW IUPKYJSAUU. Ce30HHBIE
3aKOHOMEPHOCTH MYCCOHHOM IUPKYJISIIHK Ha TpuMepax A3uaTrckoro u AGpUKaHCKOTO MYCCOHOB.

OO0mas nupKyJIsLus okeaHa U e€ BIusHUE Ha KiuMaT. OKeaHH4eCcKHe TeUeHHs], UX KJIacCUu(PUKaUu
U CBOICTBa OCHOBHBIX TEIUTBIX M XOJOJIHBIX OKEAHHMYECKUX TeueHud MupoBoro okeana. OcoOeHHOCTH
BEPTUKAIBHON IUPKYJISALUN OKE€aHa: alBeJIJIMHT, MOJBOIHbIE BUXpU U puHTH. KoHBeliep okeaHM4ecKuX
TedyeHni bpokepa. TemnepaTypa MOBEpXHOCTH OKE€aHa M €€ CE30HHBIE U3MEHEHUs. MeXaHU3M SIBICHUS
Onb-Hunpo.

lopHbIii KITUMAT W TOpHAsE KIMMAToNorus. BiusHue penbeda Ha MPUXOJ M PACXO] CONHEYHOU
panuanuu. Brnusaue penbeda Ha MecTHYIO B OOIIyI0 HUPKYJIAIMIO atMochepsl. Biausuue penseda Ha
TEMIIEpaTypy TMOYBBI W BO3[yXa, BJIAKHOCTh BO3AyXa, OOJIAYHOCTh, OCAIKHU, CHEXHBIA IOKPOB.
BeprukanbHas ki1uMaTuyeckas HOSCHOCTb.

4.2.3. IlpocTpaHCTBeHHbIE pacnpeaeJeHrs] KIMMATHYeCKUX
XapPaKTePUCTHK U KIUMATHYeCKHe KiIaccupurannu

MeToasl  TPOCTPAaHCTBEHHOrO 00O0OIIEHHS W KIMMaTudeckue KapTel. [ eorpaduueckoe
pacupesiesieHre U BpeMEHHass U3MEHUYMBOCTh TEMIIEpaTypbl BO3AyXa Ha 3eMHOM Iape. TemmneparypHsie
AKCTPEMYMbI ¥ aHOMAJIMK B 30HATLHOM paclpeelieHnd TeMneparypbl. MOpCKOWH U KOHTHHEHTATbHBIN
KJIMMAThI, IPOCTPAHCTBECHHOC pACIPEACIICHUC aMIUIUTY /] roJOBOro xoJaa, MHACKCbl KOHTHUHCHTAJIBHOCTH.
BrnaxxHocTe BO3Ayxa: MaplUalbHOE [aBJICHHE BOJSHOT'O Mapa W OTHOCHUTENbHAS BIAXKHOCTh, HUX
MPOCTPAHCTBEHHBIC 3aKOHOMEPHOCTH B pa3HbIe CE30HBI TojJa. I[IpoCTpaHCTBEHHO-BPEMEHHOE
pacnupenenenue ocaakoB. COBMECTHOE BIUSHUE TEPMHUECKOTO PEKHMMA M PEKUMA YBIAKHEHUS HaA
KJIUMaT, 3acyxu. Brmaroo6opor B atmMocdepe 3eMHOro mapa W BoAHbIe OanmaHchl. [lepeHoc BOASHOTO
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napa B arMocepe 3emMiu B pas3Hble ce30HBbI roja. [IpocTpaHCTBEHHO-BpPEMEHHOE paclpe/eleHue
00JIaYHOCTH.

Knumarnyeckue knaccudukanuu v paiionupoBanue. OCHOBHbIE 3a7audl, 1€JIU, IPUHIHUIIBI, BUBL.
Borannyeckue kinaccudukanuu kimumaroB: kinaccudukanus B.I1.Kennena, nanamadrao-00oTaHnveckas
kinaccudukanus JI.C.bepra m apyrue. I'mmponornueckas kinaccudukanus kinumatoB A.M.Boeiikosa,
[lenka u npyrue. IlouBennsie knaccudukauuu B.B.JloxyuyaeBa, B.P.BonoOyea, T.I'.CensHunoBa u
apyrue. l'eHeTnueckue KiIacCU(pUKAMK KIMMATOB, OCHOBAaHHBIE HA OCOOECHHOCTAX LUPKYJIALUU
(IL.1.bpoynos, b.I1.AnucoB), TemnoBoro Oananca aesTenbHO moBepxHocTH (Bynbiko-I'puropneB) u
ApyTHe.

3anaun u3zyudeHus kiauMaToB Poccuu n Mupa. OCHOBHBIE XapaKTEPUCTUKU KIMMATHUYECKHUX MOSICOB
3emm no kiaccupukamuu kauMatoB b.Il.AnucoBa. DkBaTopuanbHBIM U CyOIKBATOPUAIBLHBIN THIIBI
KJIMMaTOB. TUNBl KIMMATOB B TPOIMYECKOM M CYOTPONMYECKOM Iosice. XapaKTEpPUCTUKU KIMMaToB
YMEpPEHHbIX M apKTHueckux mmpotr. Kimmarsr Poccum: kimumar apkTudeckoro, cyOapKTHUECKOro M
YMEPEHHOTO MOSICOB, 0COOEHHOCTH (POPMUPOBAHUSL, KITUMATHYECKHE 001aCTH.

[Tonatue o Me30 M MUKpoKJIUMare. Me3oKiauMar Jjieca U ropoja. MUKpPOKIMMAThl BOJOEMOB U
npuOpexHbIX TeppuTopuil. Pons penseda B hopmMupoBaHUN ME30 M MUKPOKIIUMATA.

4.2.4. 33[{3‘11/1 TCOPHUHU KJINMaATa U MEKAYHAPOAHOEC COTPYAHUYECTBO B H3YyUCHUHU H3MeHeHHU
KJINMAaTa

Teopust knumara: onpezesneHue, 3a1a4k, coBpeMeHHoe cocTossHue. OCHOBHbIE MPOOIEMbl TEOPUU
KIIMMaTa: CIEeKTp KoieOaHuii, BHEIIHNE (PAaKTOpPBI, UyBCTBUTEIBHOCTh K U3MEHEHHIM, OOpaTHBIE CBSI3H,
TPUITEPHBII MEXaHU3M, CTPAHHBIE aTTPAKTOPbI, MHTPA3UTUBHOCTb.

Hceropus MexIyHapOJHOTO COTPYIHMYECTBA B HM3YYEHHHM HU3MEHEHMM Kimumara. Bcemupnas
porpaMMa HM3y4yeHMs Kiumara. MexIyHapoaHble NpoeKThl B obsactu u3yueHuu kiaumara: IPCC,
WCRP, CLIVAR, GEWEX, CIiC.

4.2.5. KiumaTnyeckas cucremMa 3eMJId M BJOUAHHUE
OTAEJBbHBIX €¢ KOMIIOHEHT HA IMHAMHUKY KJIMMATa

OcHOBHBIE CBOWCTBA  OTJENbHBIX KOMIIOHEHT KJIMMAaTHYeCKOM cHucTeMbl (aTMocdepsl,
ruzapocdepsl, kpuocdepsl, TuTochepsl U Ouocdepsl) B UX BIUSHUU HA IMHAMUKY KinMata. [IpuunHHO-
CIIE/ICTBEHHBIE NpsIMblE U OOpaTHBIE B3aMMOCBSI3U B KiIUMaThyeckoi cucreme. DakTopbl U MPUUUHBI,
OTIpeEIISAIONINE IBOIIOLUIO ITI00aTBbHOTO KIMMATa.

ActpoHomuueckas Teopus M.MuiaHkoBHYa H3MEHEHHs KJIMMaTa M PE3YyJIbTAaThl PacueToB.
CBolicTBa OCHOBHBIX ACTPOHOMHUYECKHUX (PaKTOPOB: MPELECCUs], OCh BpALLEHUsI 3eMJIH, SKCLIEHTPUCUTET
opOuThl. BinsiHue comHeyHON akKTMBHOCTH HA AMHAMHKY KJMMaTa: COJTHEUHas akTUBHOCTh, UCTOPUS ee
OTKPBITHSI, CXEMBI COJHEYHO-3€MHBIX CBs3ed. MexaHu3Mbl BO3JIEHCTBHUS COJIHEYHOM AKTMBHOCTH Ha
HIDKHIOIO atMocdepy. [lanHble HaOmOIeHWH, BO3JCHCTBHE Ha KIUMAaT M TMPOrHO3. BiusHue
HECTaOWUJILHOCTH BpalleHHs 3eMJIM Ha KIMMAaT: UCTOPHS, JWHAMUKAa CKOPOCTH BpallleHus 3eMild U
KOOpJUHAT IOJIIOCa.

[lepemerienue MaTepukoB MO 3€MHOMY IIapy M ropooOpa3oBaHME: Ie0JIOTMYECKUI KaJjeHIaph,
TE€OpUsl TEKTOHUYECKUX IUIUT, BIMSHUE NMHAMUKH MAaTEPUKOB Ha OJIEICHEHMS. J[BH)KEHUE MarHUTHBIX
MOJIFOCOB 3eMiii. BiusHHME MHTEHCMBHOCTM MAarHUTHOTO TOJSL U IOJIOKEHHS IOJIOCOB Ha KJIMMAT,
JTMHAMUKa MOJIOCOB. BiMsiHUEe ByJIKaHUYECKUX U3BEP)KEHUI HA U3MEHEHHE KIUMara: reorpadus, THUIIb,
MHJIEKC WHTEHCUBHOCTH, UCTOPHS OCHOBHBIX M3BEPKEHHH M UX BIMSHHUE HAa KIMMAT U €ro OCHOBHBIE
XapaKTepUCTUKH: paJuallMOHHBIN OanaHc, JaBlIeHUE, TeMIlepaTypy, OCaJIKu. BiusHue NpupoIHBIX
KatacTpo( Ha KJIuMmar.

Knaccugukanus u coctaB ¢pakTopoB U 3arps3Huteneid. OCHOBHBIE CBEACHUS O TAPHUKOBBIX ra3zax
B armocepe: BOISHON map, YINEKUCIBIH Ta3, TPOMOCPEpHbIH O030H, METaH, 3aKHUCh a3o0Ta,
xnopdropyrinepoasl. ATMOChEpHBIH a’3p030Jb: KiaccH(UKAIKsI, OLEHKH TMOTOKOB, BO3JIEHCTBHE Ha
kiumar. [Ipupona napHukoBoro >pdexra. YIiIepoAHbIM IUKI: UCTOYHUKU U CTOKH, OLIEHKa OaynaHca.
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I'moGanpHOE SKOTOTHYECKOE paBHOBecHe. KoHIENIsa OMOTHYECKOW PEerysisaiui OKPY KAroIIeH Cpesbl,
«MHUp Mapraputok». McTopus H3MEHEHHMsS XHUMHYECKOro cocTaBa arMocdepsl. J[MHamuKa cOCTaBa
atMocdepsl B (harneposzoe.

Krnaccudukanus u cocraB GpakTopoB u 3arps3Huteneii. OCHOBHbIC CBEJICHHUS O ITAPHUKOBBIX T'a3ax B
atMocepe: BOJISHOW TMap, YIJEKUCHBIA Tra3, TpOmochepHblii 030H, METaH, 3aKUCh a30Ta,
xsopdropyrinepoasl. ATMOChEpHBIH a’3p030ib: KiIaccH(UKAIWs, OIEHKH IMOTOKOB, BO3JCHCTBHE Ha
kiumar. [Ipupona nmapHukoBoro 3gdexra. YTIIEpOAHbIH IUKI: UCTOYHUKU M CTOKH, OIIEHKa OayaHca.
I'mobGanbpHOE 3KONIOTMYEcKoe paBHOBecue. KOHIENIUs OMOTHYECKOM PEryisiiii OKPYXKAIOLIeH Cpelsl,
«MHUp Mapraputok». Mcropus W3MEHEHHs XHMHYECKOro coctaBa arMocdepsl. J[MHamuKa cocTaBa
atMocdepsl B paHepo3oe.

Buapl X035iCTBEHHOW NESATEILHOCTH U €€ BO3JICHCTBHS Ha KIMMAT. AHTPOIOTeHHBbIE (PaKTOPBI,
U3MCHSIOUIME JIOKAJIBHBIA KIMMAT: HM3MEHEHUE TEIUIOBOro OallaHca 3€MHOW IOBEPXHOCTH M €ro
COCTaBIISIIONIMX. BO3/eHCTBHS Ha PacTUTENBbHBIA TTOKPOB, BOJIHBIA PEXHM, CO3JaHHE BOJOXPAHWIIHIIL.
Kiumat ropoga. M3meHeHue rio0aibHOTO KJIMMara B BUJIE BO3JICHCTBUS HAa COCTaB arMOC(epbl: POCT
YIJIGKHCIIOTO Ta3a W APYruX Ta3oB M a’pososied. [Ipyrue aHTpomoreHHbie (GakToOpbl TIO0ATBHOTO
BJIMSTHHSL.

4.2.6. 3MHI/IpI/IRO-CTaTI/ICTHqCCKI/Ie MOJ€eJIN KJIMMATHYECKHX U3MeHeHU

MeTtoon0rus cTallMOHapHON 1 AMHaMu4eckoi mojenei. OOmas cxeMa U aIrOpuTM MOCTPOESHUS
Mojened. MeTospl anmpoKCHUMaluid BPEMEHHBIX psioB. Meronasl BbiOOpa Hamnbosee 3(QeKTHBHOI
MOJIETIM BPEMEHHOI'0 psifia U3 HECKOJbKUX: CTAallMOHApHAs MOJEIb, JIMHEHHBIM TPEH[, CTyleH4YaThle
M3MEHEHMSI U TapMOHHMYECKasi MOJIENb.

Ananu3 800-ThIcsiuENeTHEW MaCOPEKOHCTPYKLUUU. AHAJINU3 TeMIEepaTypsl 3a mocieaHue 45 Thic.
ner. W3menenue rnobanpHON TemmepaTypsl 3a mnocieanue 1000-1300 ner. CpoiictBa Haumbosee
MPOJOIDKUTENBHBIX PSAAOB HAOMIOJCHUH W 3aBUCHUMOCTH pE3YJIbTAaTOB OT BBIOPAaHHOM MOJEIH.
M3meHeHne TemnepaTypsl BO3lyXa U 0CaIKOB Ha Teppuropuun Poccun.

4.2.7. Du3nko-MaTeMaTHYECKHE MOJEIN KINMATHYECKHX N3MEHEeHU I

Knaccudukanus u umepapxus wkimMaTHueckux wmojeneil. OaHomepHas moxens M.M.Byabiko,
ONpEJIEIICHUE NApAMETPOB MOJEIIH, PACIIMPEHUE MOJEIM s CE30HOB. UyBCTBUTEIBHOCTh MOJENIH K
M3MEHEHMIO TPUTOKA pajualuM, anb0eno, obmadyHoctu. [IpuiiokeHue MonenM K HCCIEIOBAHUIO
M3MEHEHHUs TUPKYJIsauuu, KoHueHTpauuu CO2 u 0JHO3HAYHOCTH KJIMMara. J[pyrue sHepro-OaisaHcoBbIe
mojenu (OBM): onHoMepHas Cennepca, HyJIbMEpHasi, HeCTallMOHApHAsl, IBYMEPHBIE MOJIEIH.

biiok pacdera MOTOKOB KOPOTKOBOJHOBOM M JUIMHHOBOJIHOBOM pAaJHallMM B pagualiOHHO-
KoHBeKTHUBHOM Mozenu (PKM). Pagnannonnoe paBHoBecue ¢ koHBekuuei. [lapamerpuzanus Moienu u
BbIBOJIbI 1O NpuMeHeHuto. KomOunuposanne 9bM u PKM. Monenn npomexyTOUHON CI0KHOCTH Ha
npuUMepe KIMMaTHYeCcKoi Moie MHCTUTYyTa pu3uku atMmocdepst PAH.

Cocrapngomuye Teopuu KiumaTa. [IpuHIUNBI MOCTpoeHHS Mofened oOuel IHUpKyISIuUa
atMocdepsl (MOIIA) 1 OCHOBHBIE IOJICETOUHBIE MPOLECCHl. YpaBHEHHUs Ojoka atMocdepbl, OKeaHa,
CYIIH, CHEXXHOIO IOKpPOBa, MOPCKHX W MAaTE€PUKOBBIX JbI0B. MexayHapoaHas mnporpamma AMIP,
YyBCTBUTEIBHOCTh Mojienel k uameHeHuto CO2. Mogaens HadAM3 - HadOM3. Monenb uHCTUTYTA
BbruncauTenpsHoil Matematuku (MBM) PAH: BblunciutensHble XapakTEpUCTUKH, BOCIPOU3BEACHUE
COBPEMEHHOI0 KJIMMaTa U OLICHKA BO3/IEUCTBUS.

4.2.8. UcTopuueckue Ko1eOaHUsI KIMMATA

HUcrounuku cBeaeHuWii O KiIMMarax IMpPOUUIOr0 W HUCTOPUS MAJECOKIMMATONOTHH. MeToasl
MaJICOKIMMATOJIOTHH: U3YYCHUE OCAJOYHBIX MOPOJI, Omoreorpaduieckue MeTOAbl, TEHIPOXPOHOIOTHS,
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M30TOIHBIC, XAMHUYECKUE U MAJICOMarHUTHBIC METOIbL. [IpnitoKeHus: esTHbIe KEPHBI, IPEBHUE pyciia |
OCaJKH MOPEH.

Kmumar mokemOpusi: popMHUpOBaHUE U OCHOBHBIC oJieneHeHHs. Kimmar ¢aHepo3os: W3MeHEeHHsI
TEMIIEPATYpPhI, OJICACHCHHS, KIMMATUYECKUE OCOOCHHOCTH pa3HbIX MeproaoB. OCHOBHBIE YepTHI
YCTaHOBMBILETOCS KJIMMAaTHYECKOTO peXHMMa M BKJIAAbl paguanud, anboeno u CO2 B UCTOPHUECKOM
W3MEHEHUE TNOo0anbHONH TemmepaTyphl. VI3MeHEeHHE OCHOBHBIX KIUMATHYECKHX XapaKTEPHUCTHUK.
[TayleokIMMAaT OTIENBHBIX PETMOHOB HA MPUMEPE APKTHKH.

[TpuduHbl ONleIcHEHHI YeTBEPTHYHOTO Teproaa. OcoOeHHOCTH KiIMMara TO3/JHEICTHUKOBBS 0
MOJIEJISIM M TAJICOPEKOHCTPYKIHsIM. OCHOBHBIE 3aKOHOMEPHOCTH KJIMMaTa TOJIOIICHA JI0 HAIICH 3pbl U B
teuenue nocueaHux 2000 ner, BkIKOYAs aHAIU3 MAJOTO KIMMATHYECKOrO ONTHUMyMa U MaJloro
JIeTHUKOBOTO Tiepuoa. O0Iue cBoiCTBa JMHAMUKYI KJIIMMATa 33 TEOJIOTUIECKYIO HCTOPHIO.

Oco0eHHOCTH COBPEMEHHOTO KIIMMaTa 1 HaOJI0JaeMble U3MEHEHUS B Pa3IMYHbBIX KIIMMAaTHIECKIX
XapakTepucTukax. J[MHaMHKa W BKJIAJBI MMOKAa3aTeled aHTPOIOTEHHOTO BO3ICHCTBUS Ha aTtMmocdepy.
Ocobennoctu  (opMupoBaHUs KiIUMara Omwkaimiero OyAyllero M METOJbl MPOTHO3HPOBAHUS.
Pe3ynbraThl CIEHAPHBIX OIICHOK OyIymIero KiuMaTa Ha OCHOBE MOJEICH OOImell UPKYJISAIuu
atmocdepsl U okeana (MOILIAO). Pe3ynbTaTsl 110 APYrUM OLIEHKAM: MajI€OaHAIOTH, aCTPOHOMHYECKHUE
MIPOTHO3BI, PE3yJIbTaThl MOHUTOPUHTA U SMITUPUYECKOTO aHAJIH3a.

4.3.CeMnHapc1cne, NMPaKTUIECKUE, .JIaﬁopaToprle 3aHATHA, UX COACPKAHUC

Ne Ne pazpena TemaTnka 3aHATHH ®opma ®opmupyemMble
n/m | AMCHUILUIMHBI NpoBeJeHUs] | KOMIeTeHIHH
1 Ouenka OJHOPOJTHOCTH u Jlaboparopras OTIK-1,

1 CTL:1 MOHA Hocmzl P HKJII/IM&TI/I‘ICCKI/IX patora OIIK-4,
HoHap OI1K-6
XapaKTepUCTUK
2 OIIK-1,
PaGota ¢ apxuBamMM KIMMaTHYECKHX
IIpaxTnueckas OIIK-4,
1 XapaKTEPUCTUK M HX IIONOJHEHUE 3a
. pabota OIIK-6
nocjeHue rojsl ¢ caifToB B lHTEepHETE
3 Boccranosnenue npomyckoB| JlabopaTopHas OIIK-1,
HaOJIIO [eHUIT u MPUBEAECHUE pabora OIIK-4,
2 HENPOJOKUTEIbHBIX psAa0B OIIK-6
KIMMAaTHYeCKUX  XapaKTepUCTUK K
MHOTOJIETHEMY TIEPUOTY
4 Pacuer napameTpoB M KBaHTWIEH Jlaboparopuaz OTIK-1,
2 acrpe enelfnﬁ i KIIMMAaTHYECKUX patora OTIK-4,
pactibea OIIK-6
XapaKTePUCTHK
5 [TpakTiueckas OIIK-1,
Brimonnenue pacdeToB o
N pabota OIIK-4,
2 KIIUMATOJIOTHYECKOH 00paboTke psiIoB OITK-6
HaOmoieHnit B peqakrope Excel.
6 [TpakTyeckas OIIK-1,
2 Odopmiienne 3a1anuil 1 1a60pPaTOPHBIX pabota OIIK-4,
pabot B pegaktope Word OIIK-6
7 3 Teopernueckoe pacnipenenenue| JlabopatopHas OIIK-1,
COJIHEUHOM paguanud Ha BEpXHEH pabora OIIK-4,
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rpaHuIe aTMOC(epbl OIIK-6
8 Ucnonb3oBanue pecypcoB HWurepuer| [Ipaktuueckas OIIK-1,
JUISL  ONPENENICHUS ACTPOHOMHYECKHUX pabota OIIK-4,
XapaKTePUCTUK Ha npumMepe OIIK-6
CoaHeYHOro KalubKyIsTopa.
9 JlaGopatopHas OIIK-1,
[IpocTpancTBeHHAas M3MEHYHUBOCTh pabora OIIK-4,
KJIMMaTUYECKUX TAHHBIX OIIK-6
10 [TpakTuyeckas OIIK-1,
OOyuenue pabore C  OCHOBHBIMH pabora OIIK-4,
¢yukusivu 'MC va npumepe QGis. OIIK-6
= MexnyHapoAHble  TPOrpaMMbl IO Hpaxrieckas OTIK-1,
AYHAPO Ii p pabora OIIK-4,
W3YyYCHUIO W3MEHEHUW KJIuMara B
OIIK-6
HuTepHere.
12 [IpuMeHeHne CTaTUCTUYECKUX METO/OB Jlaboparopras OTK-1,
J'E)SI OILICHKHU KJ'II/IMaTI/I‘leCII([I/IX padora OIIK-4,
! o OITK-6
W3MEHEHUH
13 Croxactuueckoe MOJIETTUPOBAaHUE Jlaboparopuaz OTIK-1,
ACTHP pabota OIIK-4,
IIPOCTPAHCTBEHHO-BPEMEHHBIX
o OIIK-6
KojeOaHui KaumaTa
14 DHeprobanaHcoBast MOJIETb Jlaboparopras OTIK-1,
P a1 N pabota OIIK-4,
KJIMMaTHYEeCKUX W3MCHCHUN OI1K-6
M.N.byxasixo
15 [IpakTuueckas OIIK-1,
Pesynbratel  pacyeToB Ha  OCHOBE pabora OIIK-4,
MOILIAO B UnTepHeTe OIIK-6

5. YueOHO-MeTOANYECKOE 00ecTieYeHrne CAMOCTOSITeIbHOM Pa0oThI CTY/ICHTOB U OLICHOYHBIE
Cpe/CTBA /ISl TEKYLIero KOHTPOJISl yCIeBAeMOCTH, IIPOMEKYTOYHOM aTTecTalluy 110 UTOraM
OCBOCHMS JMCIHIIIHHBI

5.1. Tekymuii KOHTPOJIb

5.1.1. Bonpoce! Ha nexkuuu. CTyAeHTaM NPEAIAraloTcsl BOIPOCHI IO KaXI0MY pa3liely ¢ MOCIETyOINM
UX JIOMAIIHUM aHaJIM30M U MHUCbMEHHBIMHU OTBETaMU Ha CIEAYIOLIEH JIEKIIUH.

5.1.2. becena co cryneHTamu (KOJUIOKBHYM) IE€pe]l BBIIIOJHEHHEM Kax10il nabopartopHoi paboTel. Ha
OCHOBaHUU Pe3yJIbTaTOB KOJUIOKBUYMA CTYAEHT JOIyCKaeTcs (He JOMyCKaeTCsl) K BHIITOJIHEHUIO PabOThI.
5.1.3. IIpuem u npoBepka oTueTa M0 KaXKA0H 1abopaTopHOi padoTe.

Bomnpocskl o Jekuusim:
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1. YTo Takoe OHOPOIHOCTh AMIIUPUUYECKOT0O paciupeaeieHus?

2. Kakue ocHOBHBIE IPUUMHBI BO3MOXKHON HEOJHOPOIHOCTH?

3. [1o kakuM KpUTEpHUSIM OLIEHUBAETCS OJTHOPOJAHOCTh U UX OCHOBHbBIE OCOOCHHOCTH?

4. Yto Takoe 0000IIeHHBIE KPUTEPUN OLIEHKU OJHOPOJIHOCTH?

5. KakoBa mocieioBaTeabHOCTh OLIEHKH OJJHOPOIHOCTH 110 CTATUCTUYECKUM KPUTEPHUSIM?

6. UTo Takoe CTaTUCTUYECKasl 3HAYMMOCTh MapaMeTpOB pacHpelesieHus U Kak OHA OLICHUBAETCS JUIs
K03 (HULIMEHTOB aBTOKOPPEISIIIMKA, ACUMMETPUU U IPYTUX ITapaMeTpOB?

7. Yto Takoe OIleHKa CTAllMOHAPHOCTH U YEM OHA OTIMYAETCS OT OLICHKU OAHOPOIHOCTH?

8. [To kKakuM KpUTEpUSIM OLIEHUBAETCS CTAIMOHAPHOCTh CPEIHUX 3HAYEHUW U TUCTIEPCUI?

9. Urto orieHUBaeTCA paHblIe: CTAMOHAPHOCTh CPEAHUX WITH AUCTIEPCUN U TToUeMy?

10. Ot kakux O0COOEHHOCTEI BPEMEHHBIX PSJIOB 3aBUCAT KPUTHUECKUE 3HAUEHHS] CTATUCTUK KPUTEPUEB
CTallMOHAPHOCTU CPEAHUX U JUCTIEPCUIT?

11. KakoBa mocienoBaTebHOCTh OLIEHKU CTAIlHOHAPHOCTH MO CTATUCTUYECKUM KPUTEPUSIM M KaKue
TaOIUIIBI KPUTHUECKUX 3HAYCHUH MOTYT OBITh UCIIOJIb30BAHBI ISl 3TOT0?

12. Kakoii BEIBOJI MOYKHO MOJIYYUTh, €CJIU OL[EHUBATh OJJHOPOIHOCTh ACHMMETPHUYHBIX pacIpeleIeHH ¢
MTOMOIIbIO CTATUCTUYECKUX KPUTEPUEB, MPETHASHAYCHHBIX JIJII CHMMETPUYHBIX pacipeiecHui?

13. Tlouemy conmHe4Has SHEPTHUs SBISETCS OCHOBHBIM HCTOYHUKOM Teruia Ha 3emuie?

14. Kakue mporeccol sIBISIOTCS UCTOYHUKOM HEpruu Ha COJHIIE U YTO MPOUCXOAMUT C TEeMIEpaTypou
ConHia: pacTeT Wi najgaet?

15. Yro Takoe sxaunTUKa?

16. VI3 yero cocTOUT SHEPreTUYECKUNA CIIEKTP MPUXOASAIICH pagruanuu?

17. Yto Takoe cosiHeyHasi MOCTOSIHHAS ¥ Y€MY OHa paBHA?

18. [Touemy Ha 3emiie MPOUCXOJUT CMEHA BpEMEH roja’?

19 Yto Takoe COJHIIECTOSIHUE U PABHOJACHCTBUE U HA KaKUE JaThl OHU MPUXOASTCS?

20. Kak n3mensieTcs mpooiKUTEILHOCTh CBETOBOTO JTHS B TeueHue roaa?

21. Or kakux (aKkTOpOB 3aBHCUT IPUTOK TeIJIa OT COJHEYHOH pagualuu, MOCTyHarolen Ha
TOPU30HTAIIbHYIO TIOBEPXHOCTH?

22. Kak onpenenuts ckioHeHne ConHila Ha 110001 1eHb roja?

23. KakoBbl OCHOBHbIE 3aKOHOMEPHOCTH Paclpeie]ICHUsI CYTOUHBIX CyMMa NPUXOIAIIEH paauaiuu npu
OTCYTCTBHMH aTMOC(ephl Ha pa3HBIX MIUPOTAX B T€UEHHUE Toj1a?

24. Yewm ornuuarotcs ABe GopMyIibl pacueTa CyTOYHON HHCOMSIIN?

25. Yto Ttakoe «CoiaHeuHbI KalbKyIsaTOp» B IHTEpHETE U UTO 110 HEMY MOKHO OIPENETUThH?

26. Ha ckonpko nsmensiercst paccrosgaue ot 3emun 10 ConHila B TeueHue roaa?

O0pa3ubl BONPOCOB /15 TECTUPOBAHMS CTYICHTOB.

1. Yem 00ycClIOBIIEHO BHYTPUT0/I0BOE U3MEHEHUE KIMMATHUECKONW XapaKTepUCTUKH?
a) OKkeaHMYeCKUMHU MPUIIMBaMU
6) HerocTostHCTBOM CKOPOCTH BpateHHs 3eMITu
B) M3Menenue npereccun
r) Bpamenuem 3emnu Bokpyr ConHua
(ITpaBUIBHBIN OTBET — T)

2. KakuM MOMEHTOM SBJISIETCA TUCTIEPCHUsi?
a) [lepBbiM
6) Bropsim
B) Tpetbum
r) YeTBepThIM
(ITpaBunbHBIA OTBET — 0)

3. K xakomy THIly KJIMMaTHYeCKHX Kiaccuukaiuii ornocurcs knaccudukamus b.I1. Anucosa
a) borannueckue
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0) 'maponornyeckue
B) [louBeHHbIE
r) ['eneTnyeckue
(ITpaBUnbHBIN OTBET — T)

5.2. MeToanuyeckue yKa3aHusl 0 OPraHU3aIlUU CAMOCTOSITEIbHON PadoThI

B TeueHne cemecTpa CTyACHT 00s13aH CAaMOCTOSATENBHO MPOpadaThIBaTh MaTepUall, H3JI0KEHHBIN
Ha JIEKIUAX, Ui Y9ero PEeKOMEHIYETCS HCIIOJIb30BaTh CACNAHHBIC Ha JICKIUSX KOHCIEKTHI, 0a30BBIiA
Y4YCOHHK.

5.3. IIpomMesKyTOYHBIH KOHTPOJIb

Ounas dopma oOyueHus
[TpomekyTOUHBIN KOHTPOJIb IO PE3yJIbTaTaM S5-ro Y4eOHOTO ceMecTpa — 3auer.
KonTpoas no pesyabraram 6-ro yueOHOro ceMectpa — 3K3aMeH.

3aounas Gopma 0OyueHUs
KonTpons no pesynabraram 4-ro yueOHOro roja — 3K3aMeH.

3ayer W 9K3aMEH NPOXOAAT B YCTHOH (opme. OOyuarommMmcs mpeajaraercs Hanboliee MoJHO
OTBETUTH Ha BHIOPAHHBIE CIy4aiiHBIM 00pa30M BOIIPOCHI.

Bonpocs! k 3a4ery

1. OmnpeneneHne KIUMAaTOJIOTMM M KiIUMaTa, BUAbl Kiaumatonoruu. llenm, 3amaum u  pasnensl
KJIMMATOJIOTUH, €€ CBS3b C IPYTUMU AUCHUIUITMHAMU. O0111as XapaKTepuCcTUKa KIMMAaTHYECKOW CHCTEMBI,
OCHOBHBIE METO/Ibl U3yUEHUS KJIMMATOJIOTHH.

2. Hctopusi pa3BUTHUsS KIUMATOJIOTHM: JPEBHUM MHUpP, CpeJHUE BeKa, IEpBble MNPUOOPHI, Hayauo
METEOpOJIOTUYECKUX HaOmoaeHuid. PasButne kiaumarosorun B Poccum: Hayano HaOmOAECHUH,
CTaHOBJICHHE CETH PEryJISpHbIX HAOJIO/EHUH, NepBble KIuMaTHueckue o0o0ueHus. MexayHapoaHoe
COTPYAHUYECTBO B 00JaCTH KIMMATOJIOTHH.

3. UcToyHMKHN U cIOCOOBI MOMYYEHHs KIIMMATOJOTHYECKUX PSIIOB, LIETIH U 3a7aud KIMMaToJI0rHYecKOi
00pabOTKH METEOpPOJOTMUECKUX JaHHBIX. MHpOBbIE M PETHOHAIbHbIE IIEHTPbl XPaHEHHs PEKUMHOM
nHpopmManuu, X GyHKIUU U cOCTaB MHPOPMAIIIH, TPUMEPDI

4. OCHOBHBIE ONPENEIICHNUS MaTEeMaTHYECKONM CTaTHUCTUKH: CTaTUCTHUYECKAs BEPOSATHOCTb, OCHOBHBIE
TEOPEMBbI BEPOSITHOCTH, T€HEepajbHasi COBOKYIHOCTh M BBIOOPKA, CTATUCTUYECKHE TUIIOTE3bI M CIIOCOOBI
UX TPOBEPKH, paclpeleleHnss BbIOOPOYHBIX CTATHUCTUK W CTAaTUCTHUECKUE KPUTEPHUH, HapamMeTphbl
pacrnpeeneHuil.

5. OCHOBHBIE OIIPENENEHUS PETPECCUOHHOTO aHANW3a:  CTATUCTUYECKUE 3aBHUCHUMOCTH MEXIY
MIEPEeMEHHBIMH, TpPOCTas U MHOXXECTBEHHas pEerpeccHsi, METOJ HaWMEHbIIUX KBaJpaTOB, OLEHKa
KO3 QHUIIMEHTOB ypaBHEHUS U aHAIN3 OCTATKOB.

6. OreHka OJHOPOJHOCTU: NPUYMHBI HEOAHOPOIAHOCTH,  MpeABapuUTEIbHbIE (IIPOCTHIE) METOIbI
BBISIBJICHMSI HEOJHOPOAHOCTHM W TpPUMEPHl HX MNpUMEHEHMs. CTaTUCTHUYECKHE METOAbl OLEHKU
OJTHOPOJHOCTH SMITUPHUYECKUX pacIpe/leIeHU KIMMaTHYeCKUX BETUUHH.

7. OueHKa CTalMOHApHOCTH MapaMeTPOB BPEMEHHBIX PAIOB: IPUUMHBI, METOABI. BiusHue acummerpun
Y aBTOKOPPEJSIMKM HA CTAaTUCTUKU KpuTepueB. [IpuMepsl OLleHKH CTallMOHAPHOCTH MO0 CTaTUCTUYECKUM
KPUTEPUSIM.

8. BoccTraHoBiieHHE TIPOITYCKOB M yIJIMHEHUE PSAIOB HAOIIOIEHUN: KIacCU(UKAIUS METOI0OB, OCHOBHBIE
ypaBHEHHsI, yCIOBHsS MOCTpOeHHUs 3()()EeKTUBHBIX 3aBUCHUMOCTEH MIJIi BOCCTAHOBJICHUS, MOKa3aTeNn
3¢ GEKTUBHOCTH BOCCTAHOBIICHHSI, IPUMEHEHUE UCTOPUYECKUX MAKCUMYMOB.
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9. OrmpeneneHne pacyeTHBIX KIMMATHUYECKUX XapaKTePUCTHK: MOCTPOCHHUE SMIIMPHUYECKOTO
pacnpeneneHus, GopMyIibl pacuera mapaMeTpoB, alMIPOKCUMAIIHUS aHATUTUYECKUMU PACIIPEICICHUSIMH.
10. OcobenHoctu 0O0paOOTKH Ppa3TUYHBIX KIMMATHYECKHX XapaKTEPUCTUK U  KOMIUIEKCHbBIE
KJIMMaTH4eCKHe noka3atenu. Mcronb3oBaHue KIMMAaTHUECKUX XapaKTEPUCTHK B PA3JIMYHBIX OTPACIISIX
sxoHoMukH Ha mpumepe CHulla o ctpouTenbHas KIMMaTOIOTHUS.

11. OOmas xapakTepUCTUKA KIMMATHYCCKOW CHCTEMbI, KOMIIOHEHTHI CHUCTEMBI, HX (DU3HUECKUE
CBOICTBA 1 B3aMMOCBs3b. KimMaTooOpasyroiue GpakTopbl U UX KiIacCu(UKALIHSL.

12. ActpoHomuueckue (aKkTOpbl KIUMaTa: COJHEYHAS pagualus W COJHEYHAs IIOCTOSIHHAS,
MOCTYIUICHHE COJTHEYHOM PHEepruu Ha 3eMiIto. Pacuer MHCONSIUY 3a CYyTKH, IOTYTrOUs, TOJ.

13. OcobeHHOCTH pacmpeeieHns HHCOSIIMY Ha BHELTHEH IrpaHuIle aTMOC(hephl 10 3eMHOMY IIapy | ee
CE30HHAasi U3MEHYHBOCTh. TpaHcopMaIiK COIHEUHOM SHEepruu B atMocepe 3eMilu.

14. PaguanyionHbiii 0anaHC MOACTHIIAIONICH TOBEPXHOCTH U €T0 COCTABJISIIONIME: CyMMapHasi COJIHEYHAas
paauanus, aab0el0 pa3HbIX BUIOB MOBEPXHOCTEH, MOTOK YXOMASIIEro UIMHHOBOJIHOBOTO H3JTYYECHHS.
Mertoabl onpeaeneHuss 1 OCOOCHHOCTH MPOCTPAHCTBEHHO-BPEMEHHOTO PaCIpeesieH s paualiiOHHOTO
OanmaHca M €ro COCTaBIAIOIMIMX. PannanuoHHbil O6amaHC cucTeMbl 3emiid - atMocdepa, aTMochepsl u
OKeaHa.

15. YpaBHeHue TerI0BOro 0aiaHca MoACTUIAIOIIEH MOBEPXHOCTH U €T0 COCTABIISIIOIINE: 3aTPaThl TeIia
Ha HCTIapeHue, TypOyJIEHTHBIN MMOTOK TETIa OT IMOACTUIIAIONIEH MOBEPXHOCTH B aTMOC(epy, TeII000MeH
C HUXKENeXallluMHU CJIOSAMH TOYBBI M BOJABI. MeToAbl OmpenesieHus W OOIIMe 3aKOHOMEPHOCTU IO
IIOBEPXHOCTH.

16. VYpaBHeHue TeEIUIOBOrO OajlaHca NpH HATUYMM MOPCKUX JbJ0B. Ce30HHas H3MEHYHMBOCTh
COCTABIIIIOLINX TeIIOBOro OanaHca. TerutoBoil Oanmanc cuctemMbl 3emist — atmocdepa, IUPOTHOE
pacnpezienieHue cocTaBisonmx, auarpamma Ceriepca.

17. O0mast uupKyJsaust aTMocephl: BUABI HIUPKYISLIUNA U METO bl M3yueHuss. OCHOBHBIE MEXAHU3MBI 1
cxeMa oOmed nupKyIauuu atMocdepsl. XapakTEpHbIE YEpPThl 30HAJIBHOW U MEPUAMOHAIBHOMN
LUPKYJIALUU B Tponocdepe u crpatochepe B pasHble ce30HbI roja. CTpyiHbIE TEUEHUS U UX OCHOBHBIE
XapaKTEPUCTUKH.

18. CuctemMa UKJIOHOB M aHTHUIIUKIOHOB MEXIITUPOTHOTO 0OMeHa. Ce30HHast MOBTOPSEMOCTh IIUKJIOHOB
Y aHTUIUKIIOHOB, TI0JI€ IaBJICHHS U CHCTeMa BO3AYIIHBIX TeueHHH. LIeHTprl nelicTBus atMochepsl U UX
ce30HHbIE cBoicTBa. Knmmmaronornueckue GpoHTHI: BUABI U CE30HHAS U3MEHYUBOCTb.

19. IlaccaTHas UMPKYyNIALMS B TPOMMUYECKON 30HE U sueiika Xoamu. OcoOEHHOCTH TOJS JaBJICHUS U
HUPKYJSIIIMA B TPONMUKax. BHyTpuTpommueckass 30Ha KOHBEPIeHIMU. TpOMUYECKHE ITUKIOHBI, HX
CBOMCTBa U 3BOJOLMSA. OCHOBHBIE CBOMCTBA MYCCOHHOW HMPKYJAUUU. CE30HHBIE 3aKOHOMEPHOCTH
MYCCOHHOM LIUPKYJISIIMY HA puMepax A3HaTcKoro 1 AQpHUKaHCKOTO MyCCOHOB.

20. OOm1ast HUPKYIALKS OKeaHa U e€ BIusHuE Ha KiuMmar. OKkeaHHYeCcKHe TeUeHusl, UX KlacCupuKaluu
Y CBOWCTBA OCHOBHBIX TEIUIBIX M XOJOJHBIX OKEaHWYECKHUX TedeHuil MupoBoro okeana. OcobeHHOCTH
BEpTUKAIBHOW LUpKyJIsiuuu okeaHa. KonBeilep okeannueckux teueHuid bpokepa. Temmneparypa
MIOBEPXHOCTU OKE€aHa U €€ CE30HHbIe U3MeHeHMsl. MexaHu3M siBieHust Dib-Hunpo.

21. Bausaue penbeda Ha kaumar. [OpHBIM KIMMaT W TopHas KIMMaroyorus. BrnusHue penpeda Ha
MPUXOJ W PAacXoJl COJHEUHOM paaualnuy, Ha MECTHYI0 M OOy HHUPKYJSIUI0 arMocdepbl, Ha
TEMIIEpaTypy TMOYBBI W BO3[yXa, BJIAKHOCTh BO3AyXa, OOJIAYHOCTh, OCAIKHU, CHEXHBIA IOKPOB.
BeprukanpHas KTuMaTr4decKasi MOSICHOCTb.

22. ITpocTpaHCTBEHHOE PACTIPENCICHUE KIMMATHUYECKUX XapaKTEPUCTUK: METO/bl MPOCTPAHCTBEHHOIO
00001IeHNsT U KIMMaTUYeCKHe KapThl, reorpaduyeckoe pachpe/ieieHue U BpeMEHHas H3MEHYHMBOCTh
TeMIlepaTypbl BO3/yXa Ha 3eMHOM Iuape. TemmeparypHble SKCTPEMyMbl M aHOMAJIMH B 30HAJIbHOM
pacnpeseneHun TemnepaTypbl. MOpPCKOM M KOHTHHEHTAJNBHBIM KIMMaThl, MPOCTPAHCTBEHHOE
pacrnpeeneHrne aMITUTY 1 TOI0BOT0 X0/1a, UHAEKChl KOHTUHEHTAJIbHOCTH.

23. BmaxHOCTh BO34yXa: MapLHUaJIbHOE AABICHUE BOJSHOIO Iapa M OTHOCHUTENBbHAs BIIAXXHOCTb, HX
IIPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTH B pa3Hble Ce30HBI roja. lIpocTpaHCTBEHHO-BpEMEHHOE
pacnpezenenue ocankoB. COBMECTHOE BIMSHUE TEPMHUECKOTO PEXKHMMa M PEKUMa YBIAKHEHUS Ha
KIIMMaT, 3acyxu. Biaaroo6opot B aTMocdepe 3eMHOTro 1apa U BOJHbIE OalaHChl, 00JIAYHOCTb.



14

24. Knumatuueckue Kinaccupukanuy u paiioHupoBanue. OCHOBHBIE 3a7a4d, 1€, MPUHIIUIBI, BUIBI.
Bborannueckne xnaccupukanmu (knaccudukanus B.I1.Kenmena), rugponormueckue (KiaccupuKaius
kimmatoB  A.M.BoeiikoBa), mnouBeHHsie (B.B.JlokyuaeBa, B.P.BonoOyesa, T.I'.CensauHoBa),
TeHETUYECKUE KIIAaCCU(UKAIIMU, OCHOBAaHHBIC Ha 0cOOeHHOCTAX IUpKysiiun (b.I1.AnucoB) u TemaoBoro
Oastanca nesTenbHoi noBepxHOCcTH (Bynbiko-I' puropbses).

25.. OcCHOBHBIC XapaKTEPUCTHUKU KIMMATHYCCKUX TOSCOB 3EMIIM MO KIACCU(UKAIMKA KIMMATOB
B.Il.AnucoBa. DkBaropuaidbHBIi M CyOIKBATOPHUAIBHBIA THUIBI KJIUMATOB. THIBI KIMMATOB B
TPOIMYECKOM H CyOTpPONUYECKOM TMosice. XapaKTePUCTHKH KIMMATOB YMEPEHHBIX W APKTHUYECKUX
mupoT. Kimmartelr Poccuum: kiaumar apKTUYECKOro, CyOapKTUYECKOTO M YMEPEHHOIO IOsICOB,
0COOCHHOCTH (JOPMUPOBAHUS, KITUMATHYECKUE 00IACTH.

IlepeyeHb OMIIETOB K IK3aMeHY

1. Teopus knumara: olpelesieHUe, 3aJlaud, COBpeMeHHoe cocTosiHue. OCHOBHBIE MPOOJIEMbI TEOPUH
KIIUMaTta: CHeKTp KojeOaHWil, BHEIIHUE (DAKTOPBI, UYyBCTBHUTEIHHOCTh K M3MEHEHHUSIM, OOpaTHBIC
CBSI3M, TPUITEPHBIM MEXaHU3M, CTPAaHHBIE aTTPAKTOPbI, UHTPA3UTUBHOCTb.

2. Hcropust MeXIyHapOIHOTO COTPYJHHYECTBA B H3YyYCHHMH HW3MEHEHHH Kiumara. BcemmpHas
IporpamMMma M3ydeHus: Kiumarta. MexIyHapoJHble MPOEKThl B obsacTu n3ydyenuu kiumara: |PCC,
WCRP, CLIVAR, GEWEX, CIiC

3. OCHOBHBIE CBOICTBA OT/ENbHBIX KOMIIOHEHT KJIMMAaTU4YeCKON cUCTeMbl (aTMocgepsl, ruapochepsl,
Kpuocgepsl, auTrochepel W OWocdepsl) B HX BIMAHUM HA JUHAMUKY KiuMata. [lpuumHHO-
CJIeZICTBEHHbIE NPsIMbIE U 0OpaTHbIE B3aMMOCBSI3U B KIIMMaTHYECKON CUCTEME.

4. ActpoHomuueckas Teopus M.MunaHkoBMYa M3MEHEHHMsS] KIUMaTa U pe3ylbTaTbl PACUETOB.
CBoiicTBa OCHOBHBIX aCTPOHOMHUYECKHMX (DaKTOpOB: Tpereccus, OCh BpallleHUs 3eMIIH,
OKCHEHTPUCUTET OPOUTHI.

5. BnusHHe colHEYHOM aKTMBHOCTM Ha JUHAMUKY KJIMMaTa: COJIHEUHAas aKTUBHOCTb, MCTOpPHUS e€e
OTKPBITHSI, CXEMBI COJIHEYHO-3EMHBIX CBA3€H. MeXaHU3Mbl BO3JACHCTBUS COJIHEUHON aKTUBHOCTH HA
HIDKHIOI atMocdepy. [lanHble HaOM0AeHNH, BO3IeWCTBUE HAa KJIMMAT U ITPOTHO3

6. BuusHEe HecTaOMIIBHOCTH BpallleHHWs 3eMIIM Ha KIMMAT: UCTOPHSI, TUHAMUKA CKOPOCTH BpaIlleHHS
3eMJIi ¥ KOOpPAMHAT TOJII0Cca

7. llepemenieHre MaTEepUKOB 10 3€MHOMY IIapy M TropooOpa3oBaHME: TEOJIOMUECKHUN KaJleHJapb,
TEOpUs TEKTOHWYECKUX IUIMT, BIMSHME JWHAMUKM MAaTepUKOB Ha oJsie[eHeHus. JIBrkeHue
MarHMTHBIX MOJIIOCOB 3eMiid. BiusiHMe MHTEHCUBHOCTH MAarHUTHOTO MOJISL U MOJOXKEHHS MOJII0COB
Ha KJIUMaT, JUHAMHKA TTOJIHCOB.

8. BnusHHMe ByIKaHWYECKWX HW3BEP)KEHUH HA M3MEHEHHE  KiIMMaTa: reorpadus, THIBI, HHIEKC
MHTEHCUBHOCTH, MCTOPHSI OCHOBHBIX M3BEPKEHHH M UX BIMSHHE Ha KIMMaT M €ro OCHOBHBIE
XapaKTePUCTHKU: paJUallOHHBIN OanaHc, 1aBleHUE, TEMIIEPATYPY, OCAIKH.

9. Knaccudukanus u cocra ¢pakTopoB U 3arpsizHutencii. OCHOBHbIE CBEJICHHS O MAPHUKOBBIX ra3zax B
atMocepe: BOJSHOW map, YIVIEKHCIBIM ra3, TpomocepHblii 030H, MeTaH, 3aKHCh a30Ta,
xsoppTopyriepoasl. ATMochepHbIil adpo3oiib: KiaccuuKaiys, OLEeHKH OTOKOB, BO3JEHCTBHE Ha
KJIUMaT.

10. ITpupona mapHukoBOro 3¢ddexra. YTriaepoaHbl HUKI: HUCTOYHUKM M CTOKM, OIIGHKa OayaHca.
I'moGanbHOE »sKONOrMueckoe paBHoBecue. KoHuenuus OHMOTHYECKOW pEryssiuu OKpYXKaroulen
CpE€bl, KMUP MaprapuToK».

11. Ucropuss u3MeHEHUsT XHMHUYECKOro cocTtaBa atMocdepbl. JlMHamuka coctaBa aTtMocdepbl B
¢banepo3oe.

12. Bunp! aBTOKOJIE0aHMIA B KIIMMATHUECKOW cucteMe. OCHOBHBIE 3aKOHOMEPHOCTH OOIIEH IHPKYIISITHH
atmocdeprl. Ilpupona 3oHanmbHOM 1HpKymsAmuu. OOImas MUPKYIALUS MHPOBOIO  OKEaHa.
KBa3uaByxieTHssi IUKIMYHOCTh 3KBAaTOPHAIBbHOM armocdepbl MW BIUSHHUE €€ Ha 30HAIBHYIO
LUPKYJIALHUIO.
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. lentsl nevicTBust aTMocdepbl, OCHOBHBIE HWHICKCHI aTMOC(HEpHBIX KOJIeOaHWH W CBOWCTBA HX
nuHamMukd. Dnb-Huabo — HOkHOE KonebaHue: UCTOPHUS OTKPBITHS, MEXaHU3M. MHIEKC 0KHOTO
Konebanus, ero quHamuka. Maaekcel Dnb-Hunbo n Jla-HuHbs.

Bnusaue [Nonserpuma Ha n3MeHeHue kimMaTa. JlmHaMuka Kpuocgepsl U ee BIUSHHUE Ha KIUMAT U
M3MEHEHUE YPOBHS OKEaHA.

Bunbl x03SHCTBEHHOW ACSITENLHOCTH W €€ BO3JICHCTBUS Ha KJIMUMAT. AHTPONOTEeHHBIC (HaKTOPHI,
M3MEHSIIOIINE JOKAJIbHBIM KJIMMaT: U3MEHEHHE TEIUIOBOTO OajaHca 3€MHOW IMOBEPXHOCTH U €ro
COCTABJISIFOLIIUX

AHTpPONIOT€HHOE BO3JIEWCTBHUS HA PACTUTENIbHBIA IIOKPOB, ME30KIMMAT Jjeca. AHTPOIOre€HHOE
BO3JICMCTBUE HAa BOJHBIN PEKUM, CO3/laHue Bogoxpanuwiuil. Kiumar ropoaa.

W3meneHue riobalbHOTO KJMMaTa B BHJIE BO3JIECHCTBUS HA COCTaB aTMOC(EpBI: pOCT YTIEKUCIOTO
ra3a ¥ JIpyrux ra3oB v adpo3osneid. Jlpyrue aHTponoreHHbIe (haKTOPHI TII00ATBHOTO BIUSHHUS.
Merononorusi CTallMOHAPHOW M JUHAMHUYECKoW Mojeneld. OO0mas cxemMa U ajaropuTM IMOCTPOCHUS
SMITUPUKO-CTATUCTUUECKUX MOJIETIEH.

MeToapl anmpoKCUMaIui BpEeMEHHBIX psiioB. Meronbl Bbibopa Hambosee >PGeKTUBHON MOAENTU
BPEMEHHOT0 PsiJia U3 HECKOJIbKHX.

JluHelHble CTAaTUCTUYECKHE MOJENM BHYTPUTOJOBBIX KonebaHuil. Mojenu MHOTOJETHUX
KoJieOaHuH, BKITIOUast OIEHKY MOTPEITHOCTEH U METOIbI IEKOMITO3HUIIIH.

CrocoOpl  TpoCTpaHCTBEHHOro 0000mIeHUsT W MojenupoBaHus. l[locTpoeHune  JTUHEHHBIX
MPOCTPAHCTBEHHBIX MOJIEIIEH

Knaccubukanus u wumepapxus kiumaTHueckux mozeneid. OmgHomepHas wmozens M.M.Bynsiko,
olpeziesIeHUE MapaMeTPOB MOJIENH, PACIIMPEHUE MOJIEIH JIJIsl CE30HOB

UysctBUTEIbHOCTH MOJen M.M.BynbIko K U3MEHEHHIO MPUTOKA paJlalliy, alb0eno, 00IaqyHOCTH.
[Ipunoxxenue wmoaenu K HCCICAOBAHUIO U3MEHEHHUS MHMPKYJsuud, KoHueHTpamuun COz u
OJIHO3HA4YHOCTH KimMara. pyrue Ob5M.

PKM. bnok pacuera IOTOKOB KOPOTKOBOJHOBOM M JUIMHHOBOJIHOBOW paauanuu. PaauanuonHoe
paBHOBecue ¢ KoHBekuMel. [TapamMerpuzanys Moieu U BBIBOBI IO MPUMEHEHHUIO.
Kom6unuposanue 9bM u PKM. Mozenu npomexyTouHoii cnoxkHoctu Ha npumepe KM MDA PAH.
Cocrapnsiromue teopuu kiauMmara. [Ipunmuner noctpoennss MOLIA M OCHOBHBIE TOJCETOYHBIE
mporecchl. YpaBHeHUs1 OJioka aTMocdepsl, OKeaHa, CYIIH, CHEXHOTO TOKPOBa, MOPCKUX U
MaTepUKOBBIX JIbJIOB.

Mexnynapoanas nporpamma AMIP, uyBctBUTENnBbHOCTh Mozeneil k uzmeHeHutro COz. Monenb
HadAM3 - HadOM3. Monens UBM PAH: BbIUHCIHTEIbHBIE XapaKTEPUCTHKU, BOCIPOU3BEICHHUEC
COBPEMEHHOTO KJIMMaTa U OIICHKA BO3/ICHCTBHSI.

HUcrounnku cBeAeHUH O KIMMATax TMPONUIOTO M HMCTOpUS MNaJCOKIUMATOJIOTUU. MeTozsl
MaJCOKINMATOJIOTHH: W3yUYCHUE 0CaJIOYHBIX MOPOI, ounoreorpapuyeckue METO/IbI,
JEHAPOXPOHOJIOTUS, U30TOMHBIE, XUMUYECKUE U TTAJIEOMATHUTHBIE METO b

[TpuMepsl NPUITOKEHUS] METOJ0B MAJICOKIMMATOIOTUM JIJIsl OLICHKH KJIMMara IMPOILIOro: JICASHbIC
KEpHBI, IPEBHUE PYyCJia U OCAJKU MOpEH

Hcropust 1 oCHOBHBIE 3aKOHOMEPHOCTH (pOopMUpOBaHUS KIMMaTa Ha TuiaHeTaX COJTHEYHON CUCTEMBI.
Knumat nokemOpust: popMupoBaHUE i OCHOBHBIE OJICICHEHUSI.

Kmumar ¢anepo3os: n3MeHEeHUsI TeMIepaTyphl, OJIeIEHEHNS, KINMAaTHIECKHe 0COOEHHOCTH Pa3HBIX
MEepPUO/IOB.

N3menenne knmumara B kaitHo30€. OCHOBHBIE YEPTHl YCTAHOBUBIIIETOCS KIMMATHYECKOTO PEKUMA U
BKJIanpl pamuaruu, anboeno u CO2 B HCTOPUYECKOM H3MEHEHHE TJI00aIbHON TeMIepaTyphl.
[TaneoxknumaTt ApKTUKH

[IpuuuHbl oneneHeHU YeTBepTHUHOTrO mepuona. OCOOCHHOCTH KiIuUMaTa IMO3IHEIeTHUKOBbS I10
MOJICJISIM | TTAJIEOPEKOHCTPYKITHSIM

OcCHOBHBIE 3aKOHOMEPHOCTH KJIMMaTa roJiolieHa 0 Hallei 3pbl U B TedeHue nociuennux 2000 ner,
BKJIFOYAsl aHAJIM3 MaJIOTO KIMMATHYECKOTO ONTHMyMa M MaJoTO JICTHMKOBOTO mepuoaa. OOmue
CBOMCTBA JUHAMUKH KJIMMAaTa 3a T€0JOTUYECKYI0 HCTOPHUIO
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35. OcCOOEHHOCTH COBPEMEHHOI0 KJIMMara M HaOioJaeMble U3MEHEHUSI B Pa3IMYHBIX KIMMAaTHYECKUX
XapakTepucTuKax. J[MHaMuKa U BKJIaJIbl IOKa3aTeleld aHTPOIIOTeHHOT 0 BO3/IeiicTBUA Ha aTMochepy

36. OcobenHoctu GOpPMHPOBAHUS KiIUMaTa OJMKalmiero OyIyIIero M METOJbl IPOTHO3WPOBAHUSI.
PesynbraThl ClieHapHBIX OLEHOK Oyayuiero kimmara Ha ocHoBe MOLIAO mns muanets! u Poccun.
Pe3ynprarsl o ApyrumM nporHo3am: najeoaHajaoru, aCTPOHOMUYECKUE TPOTrHO3bI U T. 1.

Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

IK3aMeHALUOHHBIN onJier Ne 1

Poccuiickuit ['ocynapcTBeHHbIN [ MaApOMETEOpOTOTUUECKUA Y HUBEPCUTET
Kadenpa mereoposiornu, KIMMATOJIOTHU M OXPaHbI aTMOchepsI
Kypc Knumaronorus

1. Teopus knauMara: onpeleleHue, 3aJad, COBpeMeHHoe cocTossHue. OCHOBHBIE MPOOJIEMbl TEOPUH
KIIMMaTa: CHEeKTp KojeOaHMid, BHEIIHNE (PaKTOPBI, YyBCTBHTEIBHOCTh K M3MEHEHHUSIM, OOpaTHBIE CBSI3H,
TPUITEPHBII MEXaHU3M, CTPaHHbIE aTTPAKTOPbI, MHTPA3UTUBHOCTb.

2. Meronpl anmpoOKCHMAallMU BPEMEHHBIX psAaoB. Metonsl BeIOOpa Hamboinee 3¢ddexruBHON Momenu
BPEMEHHOTO PsiJia U3 HECKOJIBKUX.

3aB. kadeapoii AbannukoB B.H.

6. YueOHO-MeTOIMYeCcKOe U HH(POPMAIIMOHHOE 00ecnieyeHne TUCIMIIIMHbI
6.1. Pexomenayemas qureparypa

a) OcHoBHasA JuTEpaTypa:

1.Jlo6anoB B.A. Jlekuuu nmo xnumaronorun. Yacte 1 OOmias knumaronorus. Kaura 1 B IByX KHUTAX:
yueOnuk. — CII6: PITMYVY, 2019 — 378 c. Pexxum nocryma http://elib.rshu.ru/files_books/pdf/img-
417170314.pdf

2.JIo6anoB B.A. Jlekuuu no knumarosioruu. Yacts 2 JluHamuka knumara. Kaura 2 B ABYX KHHUTrax:
yueOHuk. — CI16: PITMY, 2018 — 377 c. http://elib.rshu.ru/files_books/pdf/img-417170318.pdf

3. B.A.Jlo6anoB Jlekuuu no knumaronoruu. Yactes 2. lunamuka kaumara. Ku.1. B 2 kH.: yueOHuK. —
CII6.: PTTMY, 2016. - 332 c. http://elib.rshu.ru/files_books/pdf/img-417174414.pdf

4. JlobanoB B.A., CmupnoB U.A., lllanypckuii A.E. Ilpaktukym no kiaumaronoruu. Yacts 1. (yuebHoe
noco6wue). Cankr-IlerepOypr, 2011. — 144 c. http://elib.rshu.ru/files_books/pdf/img-417170314.pdf

5. JlobanoB B.A., CmupHoB U.A., [Nanypckuit A.E. IIpaktukym no kiaumaronoruu. Yacts 2. (yuebHoe
nocodue). Cankr-IlerepOypr, 2012. — 141 c.

6. YO.I1. TlepeBenenner Teopust knmumara (2-oe u3nanue). Kazanckuit ['ocynusepcutet, 2009 - 504 c.
https://elibrary.ru/item.asp?id=19484328

0) JlonoJiHUTEIbHASA JINTEpATYypa:
1. FO.IIL. IlepeBenennen Teopusa knumara. Kazanckuii ['ocynusepcurer, 2004, - 318 c.
2. O.AJlpo3noB, B.A.Bacunbe, H.B.KoOwimeBa, A.H.PaeBckmii, JI.K.Cmekanosa, E.ILIkompHBIN
Knumaronorus. JI.: 'mapomereounsaar, 1989. — 568 c.
3. b.IIl.Anucos, b.B.ITontapayc Knumaronorus. U3-so MI'Y, 1974. — 299 c.
4. JI.T.MatBeeB Teopust obOmeit mupkyisinuu atMochepsl n knmmmata 3emnn. JI.: T'mapomereonsnar,
1991. - 296 c.
5. N.JI. Kaponws Beenenue B tuHamuky kinumara 3emiu. JI.: 'mapomereonsnat, 1988 — 216 c.


http://elib.rshu.ru/files_books/pdf/img-417170314.pdf
http://elib.rshu.ru/files_books/pdf/img-417170314.pdf
http://elib.rshu.ru/files_books/pdf/img-417170318.pdf
http://elib.rshu.ru/files_books/pdf/img-417174414.pdf
http://elib.rshu.ru/files_books/pdf/img-417170314.pdf
https://elibrary.ru/item.asp?id=19484328
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6. H.B. KooOsimesa. I'.SI.HapoBnuuckuii Knumartomorudeckass o0pabOTKa METEOPOIOTHYECKOM
unpopmanuu. JI.: T'unpomereonsaar, 1978 — 295 c.

7. H.Hpeiinep, I'.Cmut [Ipuxnagnoit perpeccuonnsiii ananus. M.: Ctatuctuka, 1973 — 392 c.

8. JI.3akc Cratuctnyeckoe onenuBanre. M.: Cratuctuka, 1976. — 598 c.

9. B.H.Manunun CraTUCTHYECKH METOJBl aHaliu3a TUApoMeTeoposornyeckoi mHpopmaruu. CaHKT-
[TetepOypr, 2008. — 407 c.

10. A.B. Kucnos Kimmmar B nipomiom, HactosmeM u oyaymem. M.: MAUK «Hayka/aTepnepuoanka,
2001. - 352 c.

11. M..byasiko Knumat B mpornuioM u 0yaymem. JI.: I'mapomereonsaar, 1989. — 352 c.

12. C.I1. Xpomos, M.IL. Ilerpocsiniy Meteoponorus u kimuMatoiorus. M3-so MI'Y, 2001. — 528.

B) PeKOMeH/1yeMble HHTEPHeT-Pecypchl

1. OnektpoHHblii pecypc BcemupHOil Mereoponoruueckoi opraHuzanuu. PexuMm  gocryna:
http://www.wmo.int/pages/prog/www/DPS/gdps-2.html

2. DJEeKTPOHHBIN pecypc Bcepoccuiickoro HAaYYHO-UCCIIE0BATEIIHCKOTO MHCTUTYTA
THAPOMETEOpoIorndeckoil napopmannu — Mupooii nieHTp aaHHsix (BHUUTMU-MI). Pexum
noctyna:_http://meteo.ru/institute/

3. DNeKTpOHHBIH  pecypc, TOCBALICHHBIA  HCCIENOBAaHUIO  KiIWMarta. Pexum  jpocTyma:
http://climexp.knmi.nl/selectstation.cgi?someone

4. DIeKkTpOHHBIH METEOPOJIOTHUECKHUi pecype. Pesxum mocryma:_http://www.wetterzentrale.de/

I) IporpaMMHoe odecreyeHue
windows 7 47049971 18.06.2010
office 2013 62398416 11.09.2013
windows 7 48130165 21.02.2011
office 2010 49671955 01.02.2012

1) npogeccuoHAIbHBbIE 0a3bl JAHHBIX
HE UCIIONIB3YIOTCS

€) nH(opMaIMOHHBIE CIPABOYHbIE CHCTEMBI:
1. DnexrponHo-OnbmMoTeyHas cucrema ['unpoMereoOnnaiin. Pexxum nocryma: http://elib.rshu.ru
2. DnekTpoHHO-OMOIMoTeuHas cucrema 3HaHuyM. Pexxum goctyma: http://znanium.com

7. MeTogu4ecKkue yKasaHus 1J1s1 00y4ar0muXcs 10 0CBOCHUIO

JUCIUIIINHBI
Bup y4yeoHbIX Opranusanus AeATeJbHOCTH CTYAEHTA
3aHATHH
Jlexnun Hanucanue KoOHCIEKTa JEKIUWA: KpPaTKO, CXEMaTU4YHO, IOCJIEI0BaTEIbLHO

(Temb1 Nel1-8)  ukcupoBaTh OCHOBHBIC IOJIOKEHUS, BBIBOIBI, (DOPMYIMPOBKH, OOOOIICHHMS;

MOMEeYaTh BaKHBIE MBICIIH, BBIICISAThH KIIOYEBBIE CII0BA, TEPMUHBI.
IIpoBepka TEPMHHOB, NOHATHM C TOMOLIBIO DHUMUKIIONEAUN, CIIOBAPEH,
CTIPaBOYHHUKOB C BHIITUCHIBAHUEM TOJKOBAHHIA B TETPA/Ib.
O0603HaUUTh BOMPOCHI, TEPMHUHBI, MaTepuan, KOTOPHIA BHI3BIBAET TPYAHOCTH,
MOMETUTH U TOMBITATbCA HAUTU OTBET B PEKOMEHYEMOIl TIuTepaType.
Ecnu camocrosiTeIbHO He yaaeTcst pa3oOparbcss B MaTepuale, HeoOXOIHMMO
chopMynupoBaTh BONPOC U 33JaTh IPENoJaBaTell0 Ha JIEKIHH, Ha
KOHCYJIbTAIlH, UM C UCIIOJb30BaHUEM YJAIIEHHOI0 10CTyIa yepe3 HTepHer

JlabopaTopuble [IpopaboTka pabouel mporpaMMebl, yaesss 0co000e BHUMAHHE TESIM U 3a7adaM


http://www.wmo.int/pages/prog/www/DPS/gdps-2.html
https://climexp.knmi.nl/start.cgi?id=
http://www.wetterzentrale.de/
http://elib.rshu.ru/
http://znanium.com/
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U NMMPAKTUYCCKHE

3aHATHSA
(Tembl Nel-8)

IloaroroBka k
3a4eTry u
IK3aMeHy

CTPYKTYpE U COJACPKAHUIO AUCIIUILITUHBL.

KoHcniekTupoBaHne HWCTOYHUKOB, TPEXKAE BCEro - 0a30BOro ydeOHHWKA U

omnucaHui 1abopaTopHBIX PadoT.
PabGoTra ¢ KOHCHEKTOM JICKIIUH,

MoATOTOBKAa OTBETOB K KOHTPOJIBHBIM

BOIIPOCaM, MPOCMOTP PEKOMEH/IyEMOM JIUTEPATyphl  PabOTa C TEKCTOM.
[TonroroBka crenuanbHOH pabodell TeTpamu ais 1abOpaTOpHBIX PadoT.
3aroToBKa IabJ0HOB TAOJHIl, CXeM U JAPYroro rpaduveckoro mMarepuania s

3aI10JIHCHUS IIPU BBITIOJITHCHU N paGOTBI.

[Ipy moaroroBke K 3adeTy M 3K3aMeHY HEOOXOIMMO OpPUEHTHPOBATHCS Ha
KOHCIIEKTBI JIEKIIUH, PEKOMEHAYEMYIO JINTEPATypy, BOIIPOCHI Ul TOATOTOBKU K

OK3aMCHY U T.[.

8. Un¢opManmoHHbIE TEXHOJIOTUH, HCIIOJIb3YyeMble MPH O0CYIEeCTBJIEHUHN 00pPa30BaTeIbLHOI0
npoiuecca no JUCHUIIINHE, BKJIIOYAs NepevyeHb NPOrpaMMHOro odecrevyeHus: 4 HUHMOPMAIHMOHHBIX
CIPABOYHBIX cHCTEM (NIPU HEOOXOTUMOCTH)

Tema Oopa3oBarte/bHbIE Ilepeyenb NporpaMMHOro odecrne4eHust
(pa3znen) HHGpopMalMOHHbIE TEXHOJIOTHHI U MH(GOPMAIMOHHBIX CIIPABOYHBIX
AUCHUILIUHBI cucTeM
Temsr 1-8 HH(OPMAILIMOHHBIE TEXHOJIOTHH 1. ITaker Microsoft Word, Excel,

1. yTeHue neKUUHA C HCIOIB30BAHUEM
ClanI-nipe3eHTalu,
2. opraHu3anus  B3aUMOJICHCTBUSL  C

00yJaroIMMUCS MOCPENICTBOM
3JIEKTPOHHOMU TTOYTHI
3. mpoBeneHHE KOMIIBIOTEPHOTO

TECTUPOBAHUS
4. pabora ¢ 6a3aMu METEOPOJIOTHIYECKUX
TAHHBIX

00pa3oBaresbHbIE TEXHOJIOTUN

l. UHTEepakTUBHOE  B3aUMOJICHCTBUE
nejarora u CTyCHTa

2. coueTaHWe WHIUBUAYaJbHOTO U
KOJUJIEKTUBHOT'O 00y4Y€eHUsI

PowerPoint.

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

3. CepBep IUCTAaHIIMOHHOTO OOyYECHUS
PI'TMY MOODL http://moodle.rshu.ru
4. ba3pl METEOPOJIOTUYECKUX U
KIUMaTHYECKUX TaHHBIX
http://www.wetterzentrale.de,
http://climexp.knmi.nl/selectstation.cqi?so
meone

5. ApXUBBI MHOTOJIETHUX PSJIOB
CpEeHEMECSIYHBIX TEMIIEPATYp BO31yXa U
CYMM MECSYHBIX OCaJKOB

9.MaTepI/laJIbHO'TeXHl/I‘{eCKOB o0ecrneyeHue AU CUUILIMHDI

MaTepI/IaHLHO-TeXHI/I'-IeCKoe obOecrieueHue nporpaMmbl COOTBETCTBYCT HGfICTB}H—OHH/IM CaHUTapHO-

TEXHUYECKUM M TPOTHUBOMOXKAPHBIM TpaBWJIaM M HOpMaM U OOECIeYMBAeT MPOBEICHHE BCEX BUIOB
MPAKTUYECKUX 3aHATUH U CAMOCTOSATEILHON PabOThI CTYACHTOB.

VYueOHbIit mponecc obecrneueH AyJAUTOPUAMH, KOMIUICKTOM JIMOCH3UOHHOTO MPOrpaMMHOTO

obOecneuenus, ononuorexoir PITMY.

1.

Y4yeOHasi ayauTopMu I NPOBeJeHHUS 3aHATHH JIEKIMOHHOIO THIA — YKOMILUIEKTOBAaHA
CIIELIMATM3UPOBAHHOMN (yueOHOI1) MeO0enbIo, MYJIbTUMEIUNHBIM o0opyI0BaHUEM,
00ecreunBaOIUMA  TEMaTHYECKHE WILTIOCTPAIUKA, COOTBETCTBYIOIIME pabodynM Y4eOHBIM
MporpaMMaM JAUCHUILIINH (MOYyJIEH).

Y4yeOHasi ayauTopum sl NPOBeJeHHUS 3aHATHI CEMHHAPCKOI0 THINA - YKOMIUIEKTOBAaHA
CHeIUaTu3UPOBAHHON (Yy4eOHOM) MeOeNbl0, TEXHUUYECKHUMH CPEJCTBAMH OOYUYEHUS, CITYXKaIUMHU
Ul TIpEACTaBICHUS y4eOHOW WHGOpMAIMKM, OCHAIICHHAs KOMIBIOTEPHON TEXHUKOW C


http://elib.rshu.ru/
http://moodle.rshu.ru/
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BO3MOKHOCTBIO TOAKIIOUeHHUS K ceTH "MHTepHer" m obecriedeHO AOCTYNIOM B 3JICKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly OpraHU3aluu

3. Y4eOHas ayauTOpHus /s I'PYNNOBBIX M HHAMBHAYAJbHBIX KOHCYJIbTAIUI - YKOMIUICKTOBAaHA
CTEeNUANTU3UPOBAHHON (Yy4eOHOH) MeOeIbio, TEXHUYECKUMHU CPEJICTBAMHU OOYUYCHHS, CIy>KaIlUMHU
IUIs IpeICTaBJIeHUsl yueOHOM nHpOpMaLUu.

4. YyeOHas ayauTOpPUsl /UI1 TeKYLIero KOHTPOJSl W NPOMEXYTOYHOHl aTTecTanuu -
YKOMIUIEKTOBaHa CHELMAIM3UPOBAHHOM (yueOHOH) MeOenplo, TEXHUYECKMMH CpeACTBaMU
00y4YeHHUs, CITy>KAIIMMU JUIs IPEICTaBIeHHs y4eOHOH HH(OpMAITHH.

5.  IlomemeHue AJisi CAMOCTOATEIbHON PadoThl — YKOMIJIEKTOBAHO CIICIIUATU3UPOBAHHON
(yueOHOiI1) MeOelblo, OCHAILIEHO KOMITBIOTEPHOM TEXHUKOW ¢ BO3MOKHOCTBIO MOJKIOYEHUS K CETU
"NHTepHeT" 1 00ecneueHo JOCTYIIOM B 3JIEKTPOHHYI0 HH()OPMAMOHHO-00pa30BaTeIbHYIO CpeLy
OpraHH3alMHU.

6. YueOHas Meteoposiorudeckasi cranuuss PI'TMY B r. Cankr-IlerepOypr — ocHaiieHa
CTaHJAPTHBIM METEOPOJIOTHUECKUM 000PYT0BAaHHEM.

10. Oco0eHHOCTH OCBOEHUSI UCHUIUIMHBI JJIsi HWHBAJMJAOB W JIMI C OIrPAHUYEHHBIMU
BO3MOKHOCTSIMM 3710POBbSI

OOyueHre OOyYarONMIMXCS C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBbSI NMPU HEOOXOIMMOCTH
OCYIECTBIISICTCS HA OCHOBE aJalTUPOBAHHOW pabodel MporpaMMbl C UCIOJIb30BAHUEM CIEIHATBHBIX
METOJIOB OOyYeHHS ¥ JAWJAKTHYECKUX MATepUalOB, COCTABJICHHBIX C YYETOM OCOOEHHOCTEH
NCUXO(QHU3UUECKOTO Pa3BUTHS, HHIUBUIYATbHBIX BO3MOXKHOCTEH U COCTOSHUSI 3J0POBbS TaKUX
oOyuJatromuxcs (00ydJaromerocs).

[Tpu ompenenenun HopMbl MPOBEICHHS 3aHATHI C OOYYAIOIIUMCS-WHBAIAIOM YYHUTHIBAKOTCS
PEKOMEHIAIMK, COJACpKAIIUMECs B HWHANBUAYAIbHOW MporpaMme peadWIMTalud — WHBAIWIA,
OTHOCHUTENIFHO PEKOMEH/I0BAaHHBIX YCIOBUIA U BUIOB TPYJa.

[Tpn HEOOXOAMMOCTH Il OOYYAIOIIMXCS W3 YHCIAa WHBAIMIOB W JIMI] C OTPaHUYCHHBIMH
BO3MOYKHOCTSIMU 3JTOPOBBSI CO3AI0TCS CTIeaibHbIe paboure MecTa C y4eTOM HapyIIeHHBIX (PYHKIHHA U
OTpaHUYEHUH KU3HEICATSIIBHOCTH.

PaccMOTpeHO M peKOMEHI0BaHO K MCIOJIb30BaHHIO B yueOHOM mpouecce Ha 2019/2020 yueGHbIi roa ¢
U3MEHEHUSIMH (CM. JIUCT U3MEHEHM)

ITpoTtokon 3acenaHus Kadeapbl METEOpOJIOTHH, KIMMaTtoloruu U oxpansl armocgepsl (MKOA) ot
30.05.2019. Ne 9
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JIuct u3meHeHui
N3meHeHus, BHECEHHBIE MMPOTOKOJIOM 3aceaHus Kapeapbl METEOPOJIOTHH, KITMMATOJIOTHH
u oxpanbl arMochepsl (MKOA) ot 30.05.2019 . Ne 9:
1. I[Tynkr 4 «CTpyKTypa U cojepaHue AUCIUIUIMHBD: TobaBneHa tabnuma 2019, 2020
IT. Habopa:

O0béM TUCUMILTHHBI Bcero yacos
Ounas ¢popma
o0yueHust
2019, 2020 rr. Habopa
O0mast TpyA0EéMKOCTh TUCHMILIHHBI 72
KontakTHas pabora o0y4yarommxcs 28

c npenogaBaTeJasam (mo BUAAM
ay/IMTOPHBIX Y4eOHBIX 3aHATHI1) — BCEro:
B TOM YUCJIC.

JIEKITUH 14

MPaKTUYECKHE 3aHATUS 14
CamocrositesbHasa paoora (CPC) — 44
BCETO:

B TOM YUCJIC.
KypcoBast paboTta -
KOHTpOJIbHas paboTa -

Bua npomMexyTroyHoO#l aTrTrecTanuu 3auer

(3a4eT/3K3aMeH)

2. Ilynkt 4.1. «CTpyKTypa AUCHUIUIMHBDY: Jo0aBneHa Tabauua 2019, 2020 rr. Habopa:

OuHoe o0yueHue
2019, 2020 rr. Habopa

Ne Pa3gen u Tema o Buabl yueOHoit DopMbI B ° -
n/n AMCIHUILINHBI 5 padoThI, B T.4. TEKYIIEro = = S o 2
- D
g CaMOCTOATEILHASA KOHTPOJIA = § = i; E
& | pabora crynentos, | ycmeBaemoctn | 5 2 >~ 3
] (=) sz

yac.

AN RN
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= | F5E| ¢
<

= | E55| ¢85

5 S 8| 2 <

= | OBRER| O a
3ajaun TeOpUH KiIumaTa u 2 2 8 Komnoksuym 3 OIIK-1,
MEKIYHapOAHOE OIIK-4,
COTPYJIHUYECTBO B M3yUYECHUU OIIK-6
W3MEHEHHUH KiInMaTa
Kimmarunueckast cucrema 2 2 6 KomnokBuym. 2 OIIK-1,
3eMIId U BIUSHUE OTHAEIbHBIX OIIK-4,
€¢ KOMIIOHEHT Ha JUHAMHKY OIIK-6
KJIMMaTa
BnusiHue acTpoHOMHYECKHX 2 2 8 | Komnoksuym 2 OIIK-1,
(GbakTopoB Ha  JIUHAMUKY OIIK-4,
KJIMMaTa OIIK-6
Bnusnue reo(pU3NIECKUX 2 2 6 | Komnoksuym 2 OIIK-1,
(hakTOpOB Ha KIUMAT OIIK-4,

OIIK-6
Bnusaue cocTaBa 2 2 6 | Komnoksuym 2 OIIK-1,
aTMoc(epsl Ha KIUMaT OIIK-4,
OIIK-6
Binusaue aBrokoieOaHuii B 2 2 6 OIIK-1,
KIIMMaTHYeCKOM CHCTEME Ha OI1K-4,
JUHAMUKY KJIMMaTa OIIK-6
AHTpOIOreHHoe 2 2 6 | KomnoksBuym 1 OIIK-1,
BO3JICHCTBHE HA JIHHAMUKY OIIK-4,
KIIMMara OIIK-6
HUTOI'O 14 14 44 12
C yderoMm TpyJ103aTpar Ipu MOATOTOBKE U 72 yaca

caadyc 3a4€Ta
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PaccMoTpeHo W peKOMEHI0BaHO K HCIIOJIL30BaHUIO B yueOHOM mporecce Ha 2020/2021 y4deOHBII To
0e3 n3MeHeHn i

[TpoTokon 3acemanust kKadeapbl METEOPOIOTHH, KIMMATOJOTHH W oxpaHbl atMocdepbl (MKOA) ot
30.05.2020 . Ne 7.





