degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
HavaabHuk yu4eOHOTO0 ynpaBjeHHsA

H.P. I'apaitminHa

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: W3MmeHeHne Kkiumara
110 HANPABJICHUIO: Hayko€MKne TEXHOJIOTUY U S3KOHOMHKA HHHOBAIUI
Npo(puIb NOATOTOBKH: Co3nanue 1 pa3BUTHE BEICOKOTEXHOIOTUYHOTO OM3Heca

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kagenpa KIMMaTHIeCKUX TEXHOJIOTHIA

Kypc: 2
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
Jekuuu: 15 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: B.IO. Ilenenes, kauA. reorp. HayK, IPeMo1aBaTeNb

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl KiuMaTnieckruxa texHoiorus 11.05.2022



AHHOTANMA

OCHOBHOH 1I€TIbI0 JJAHHOTO Kypca SBJISIETCS NMOHMMAHHUE CTYACHTaM YCIOBHH (OPMHUPOBAHUS PA3THUUHBIX

BUJIOB
qacTIx

1. Hen

KJIIMaTOB Ha TUIAHETE M OCHOBHBIX (PaKTOPOB, KOTOPHIE (POPMUPYIOT Pa3IWYHBIA KIUMAT B Pa3HBIX
3emiH.

H U 3a1a94

]_le.]'ll) AUCHUIIINHBI

OcBoeHue cryAeHTaMu (QyHAaMEHTAIBHBIX 3HAHWHA B 00NacTH OOIIEH KIMMAaTOJIOTHH, (AaKTOPOB
(bopMHUpPOBaHUS KIMMaTa U paclpeeieHns] KITMMaTHISCKUX XapaKTePUCTUK 110 TIOBEPXHOCTH 36MHOTO
mapa, (OPMUPOBAHUIO COBPEMEHHBIX 3HAHUI MO MPAKTUYECKOMY KIMMAaTHYEeCKOMY OOCIY)KUBAHHIO
oTpaciieii 5JKOHOMHUKH, TIOHUMAHHIO JTHHAMHUKH Pa3BUTHs KIMMaTa B COBPEMEHHYIO JIMOXY U METOJOB
€ero MporHo3a.

3agauu AU CHUILIHHBI

- OCBOCHHME CTy/IeHTaMH 0a30BbIX 3HAHUI B 00JIaCTH TUCIUIUINHBI KIIMMATOJIOTHH;
- IpuoOpeTeHne TEOPETUUECKNX 3HAaHUH B 00IaCTH AUCIUIIMHBI KIIMMaTOJIOTH;

- OKa3aHHWe KOHCYJNbTAllMd W TOMONIM CTyJACHTaM B OOJACTH TpPU W3YYCHUH JTUCIHILIHMHBI
KJIMMATOJIOTHH;

- HpI/I06p€TCHI/IC HaBBIKOB CaAMOCTOSITCIIFHOM pa6OTBI B o0nactu JUCIHHUITIIMHBI KJIMMATOJIOTUH.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Koa 1 HanMeHOBaHHE KOMITETCHIUN WHauKaTophl JOCTIKEHUST KOMITETEHITUI
OIIK-1 Criocoben ananu3upoBarh 1 BEISBIATE |OIIK-1.2 CriocoGeH 0000maTh W KPUTHYECKH OIICHHBATH
€CTECTBCHHOHAYYHYIO U SKOHOMHYECKYIO OTIBIT ¥ PE3yJbTaThl HAYYHBIX W MPUKIAHBIX HCCIICTOBAHNN
CYIITHOCThH peIIaeMbIX MPo0IeM Ha OCHOBE B 001acTH MPOQECCUOHATLHON NIEATETHhHOCTH
MPHOOPETCHHBIX 3HAHUN
IMK-2 CriocobeH caMOCTOsTENTFHO WK B [MK-2.1 3HaeT NOPUHIMIBI TOCTPOSHUS HAyYHOHW PadOTHI,
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO MeTonael cOopa ®W aHamW3a MONY4YeHHOTO MaTepuala,
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH CHOCOOBI apryMeHTaIH

HAYYHBIC UCCIICAOBAHUA U UX anp06auI/Ho

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETb:

*  KJIMMAaTHYECKYI0 CHUCTEMY, €€ OCHOBHBIE IOJICHCTEMBI (aTmocdepa, rumpocdepa, kpuochepa,
ounoctepa, nurocdepa) W OCHOBHBIC (PAKTOpHI, (HOPMUPYIOIIKME KIMMAT - COJMHEYHAs paauaius,
anBeKus (UPKYISIHs atMocdepsl), pesibed, MOCTUIIAIONIAS TIOBEPXHOCTH;

* LENH, 33J1a91 U COCTABIISAIOIINE KIMMATOJIOTHH;

* HCTOPHUIO CTAaHOBJICHUS U Pa3BUTHS KIMMaTOJIOTHH;

*  COCTaBJSIOLIME PAJMAIMOHHOTO M TEIJIOBOro OallaHCOB M MX paclpeselieHHe IO TEPPUTOPHU
3emiy;

* Hay4HYIO OCHOBY pa3JM4YHbIX MEXaHW3MOB B3aWMOJICHCTBHS B KIIMMAaTHYECKOH CHCTEME, BKIFOYAs
B3aUMOJICHCTBHE M B3aMMOCBS3b MPOIIECCOB B aTMoc(epe U OKeaHe, BIMSHUE TOp Ha KIMMAaTHYSCKUE
XapaKTePUCTHKH, 0COOCHHOCTH 00IIel IUPKYIISIHHA aTMOC(HEPhl U OKEaHa;

* TpoOJIeMy COBPEMEHHOTO aHTPOIIOI€HHOTO BO3JICHCTBUS Ha OKPY)KAIOMIYIO CPEIy U KIIMMAT, ITyTH €€
peLIeHHs;

* CTENEHb BIHMSHUS THIPOMETEOPOTIOTNICCKUX (PaKTOPOB Ha OOBEKTHI XO3SICTBEHHOU JESTEIBHOCTH
Y KM3HEIeSITEIIbHOCTD YeNIOBEKa;

. METOIbl MOJYYCHHUsS] KIMMATOJIOTUYECKUX PSAIOB W3 HAOIIOACHHOH METEOpPOIOTHYECKON
nH(OpMAaIMU, OCHOBHBIC BUJIbI aDXUBOB U 0a3 KIIMMATHYECKUX JaHHBIX.



*  PACCUUTHIBATh MPUXOIALIYIO COJHEUHYIO paJualvio Ha 33JaHHON IHMPOTE 3a CYTKH, KAIOPUIECKHE
HOJIyTOZlUs U TOJ;

* JaBaTh OOBSICHEHHUSA M 00OCHOBaHUE MPOCTPAHCTBEHHO-BPEMEHHBIM paclpeieeHUsIM MPUXOASIIECi
COJIHEYHOM paJinalny;

. OLICHUBATh KOJMYECTBEHHOE BIMSIHHE (PAKTOPOB COJHEYHOM pajuanvu, aJBEKLUHH, BBICOTHI
MECTHOCTH, ab0e10 Ha KIMMaTHYeCKHUEe XapaKTePUCTHK U X MPOCTPAHCTBEHHbIE PACHIPEICIICHHS,;
. (bopMHpOBAaTE MHOTOJIETHHE PAObl KIMMAaTUYECKUX XapaKTEPUCTHUK W3 JaHHBIX CPOYHBIX

HaOIOIEHUH U JTAaHHBIX CYTOYHOH TMCKPETHOCTH, MOJTydYaTh METEOPOIOTHUECKYIO M KIMMAaTHYECKYIO
uHpopmanuio ¢ caiiToB MHTepHeTa, mony4arh JaHHBIC peaHaln3a M IIEPEBOIUTH JAHHBIC B
CTaHJapTHBIC (OPMATHI C MEIbI0 POPMUPOBAHUS 0a3 KITMMATHIECKHUX JIAaHHBIX;

* ONpenesiTh CPSAHNE MHOTOJICTHUE KIIMMATHYECKIE XapaKTePUCTUKHY;

. [I0JIyyaTh IPOCTPAaHCTBEHHbIE paclpeleeHusl KIMMaTHYECKUX XapaKTepUCTHUK M JaBaThb
OOBSCHEHUS UX 3aKOHOMEPHOCTAM;
. [I0JIy4yaTh paclpeseleHusl KIMMAaru4ecKUX XapakTepUCTHK BHYTPU TIolja U JaBaTh UX

HWHTEPIPETALUIO 17151 pa3HBIX IUPOTHBIX 30H;
* BBIABJATH OCHOBHBIE IIOCJIE/CTBUS, CBSI3aHHbIE C COBPEMEHHBIM aHTPOIIOTCHHBIM BO3AEHCTBUEM Ha
KIIMMAaTHYECKYIO CUCTEMY U KIMMAaTHYECKUE XapaKTePUCTUKY;

*  aHAJIM3UPOBAThH IIPUPOIHO-AHTPOIIOTCHHBIE CBSI3U MEXY KIMMATUUYECKMMHU XapaKTEpUCTHKaMH U
YCIOBHSMHM XO3SIMICTBEHHOM JEATEIBHOCTH.

BJIAJIETh:

*  UWHCTPYMEHTaMH M MeEToAaMHu aHaim3a (PakTopoB (GOpMHUpOBaHHS KIMMara, BKIIOYAs PacdeThl
NpUXOAALICH paJualuyd Ha BEpXHEH TpaHuie arMoc(epbl, COCTaBIAIOUIMX pPAAMALMOHHOTO H
TEIIOBOTO OATaHCOB M ONpeeNeHneM (popM HUPKYISIIUN aTMOC(HEPHI;

* METOJaMHU OLICHKH BIUSHUS Pa3lIUYHBIX (PAaKTOPOB KIMMATHYECKOW CHCTEMbI KaK Ha OTJEJIbHBIC
KJIMMAaTHYEeCKHE XapaKTePUCTUKHU, TaK M HAa MX KOMIUICKCHI, IIPEACTABICHHBIC B BUJIE KIMMAaTHYECKUX
Kiaccu(UKannii ¥ KITMMaTHIeCKOTO PaiOHUPOBAHUS;

* METOJIaMH OLICHKH aHTPOIIOTEHHOTO BO3ACHCTBHS HAa KIMMATHIECKHAE XapaKTePHCTHKH;

* METOJaMM HPAKTHYECKOTO MPUMEHEHHs KIMMAaTHYeCKOW M METEOpOJIOTHUECKO MHpOpMaIK 11
00CITy)KMBaHHS OTPACIICH SKOHOMUKH;

* HHCTPYMEHTaMM M METOJaMH CTaTHCTHYECKOTO OLICHWBAHMSA, PETPECCHOHHOIO aHAJIN3a, METOAAMHU
TEOpHHU pacmpeneseHuii, MmerogamMu padotel B cpene ['MC s mpocTpaHCTBEHHOTO TpEICTAaBICHUS
MYHKTOB HAOIOEHUH U KITMMaTHYeCKOW HHPOPMAIINH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmen) TUCITUTUTHHEL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

Henu, 3amaun M uUcCTOpUSA pa3BUTUSL
KIIUMATOJIOT HH.

Knumarunueckas cucrema u ee
COCTAaBIISIIOLIIIE.

Hcropuueckue konebaHus KIMmara. 1

CoBpeMeHHBIH 1 OyIyITHiA KITUMaT. 1

(U, I SN UV B )

N[N N]
—_

AcTpoHOMHYECKHE (bakTopsl
(bopMupOBaHUS KIIUMATA.

PaguanuonHelii OajlaHC #W  TEIUIOBOM
OanaHChl TMOJCTHIIAIONICH MOBEPXHOCTH,
€ro COCTAaBIIIONINE U UX pachpelneiieHue
T10 TIOBEPXHOCTH 3eMJTH ¥ BHYTPH T0/a.

dakropsr oOriei MUPKYIS N
arMocdepsl.




] daktopbl 00IICH UPKYISIUA OKEeaHa. | 4 |
Bnusiaue penseda Ha KauMar.

9 Buemnne — Qakrtopel  KIMMaTHYECKON 1 > 1
CHCTEMBI.

10 ITpoctpancTBeHHOE pacrpeneseHue 1 ’ 1
KIIMMAaTHYE€CKUX XapaKTEPUCTHUK.
Knumaruueckue Kjaccuukanuu.

11 Knumarudeckoe o0CITy’)KMBaHUE 1 2 1
«3€JIEHHON HEPTeTHKNY.

12 KHI/IMaTI/I‘ieCKoe o0cCITy’)KMBaHUE 1 ’ )
«3€JIEHHON HEPTeTHKNY.

13 Knumarnueckas unndopmanus u OaHKU 1 5 1
TAHHBIX.

14 [TapHuKoBBIE Ta3bl M 3arps3HSIONINE 1 ’ 1
BelIeCcTBa B aTMoc(epe U UX TNHAMHUKA.

Hroro yacos 15 30 15

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuit)
1. Lenu, 3a1a4u 1 UCTOPHSI Pa3BUTHSI KIIMMATOJIOTHH.

OmnpeneneHue KJIMMATOJIOTMM W KJIMMara, BUAbl KiauMaroioruu. Llemm, 3amaum u  pasnens
KJIMMATOJIOTHH, €€ CBS3b C JPYyrUMH JuciuIiuimHamu. OOmas XapakTepucTHUKa KIMMaTH4eCKOU
CHCTEMbI, OCHOBHBIE METO/Ibl H3y4YCHHS KIMMAToJOruu. McTopuss pasBUTHS KIMMATOJIOTHH.
MextyHapoqHOoe  COTPYAHHYECTBO B  OOJNAcTH  KIMMATOJNOTHH, BKIOYas JIOJTOCPOYHBIC
KITUMaTU4ecKHe MPOrpaMMbl HaydHBIX HucclienoBanuii 1 oOydenus (BMO, KOHECKO). Oo6mas
XapaKTEePUCTUKA KIMMATHYECKOH CHUCTEMBI, KOMIIOHEHTBI CHCTEMBI, UX (U3MUECKUE CBOWCTBA WU
B3aMMOCBs3b. KimmMaTtooOpasytomiue GakTopbl U UX KIACCUPHUKAIIHS.

2. Kitmmatndaeckast cucteMa U €€ COCTaBJISIOIINE.

OnpeneneHne KIMMATOJIOTMM W KIMMaTa, BUAbl KiuMartonoruu. lLlemw, 3amaum u  pasnmensl
KJIMMaTOJIOTHH, €€ CBS3b C JPYrUMHM AuciMIUIMHaMu. OOmias XapakTepUCTHKa KIMMaTH4eCcKOH
CHUCTEMBI, OCHOBHBIE METOJbl H3yUYEHHUS KIUMaTonoruu. Mcropus pa3BuUTHS KIMMAaTOJIOTHH.
MexyHapoqHOE  COTPYAHHYECTBO B  OOMAacTH  KIMMATOJMOTMM, BKIIOYas JOJTOCPOYHBIE
KIIMMaTH4eCKHe NpOrpaMMbl HaydHbIX ucciiepoBanuii 1 oOyuenus (BMO, KOHECKO). Ob6mas
XapaKTEePUCTUKA KIMMAaTHYECKOH CHUCTEMBbl, KOMIIOHEHTHI CHCTEMBI, MX (U3MUECKUE CBOWCTBA U
B3auMOCBs3b. KimmmaTtooOpasytommme (GakTopsl U UX KIACCU(PHUKALIHA.

3. Ucropuyeckue konebaHus KIIMMara.

Hcropuyeckue konedanus KimMara.



Hcroynukn cBeleHMH O KIMMarax IPOHUIOTO M HCTOPHsS IAJCOKIMMATOJIOTMH. MeTonsl
MaJICOKIMMATONOTUH: H3yYeHHe 0CaJI0YHbBIX opoJ, ouoreorpaduyeckue METO/IBI,
JEHJIPOXPOHOJIOIHsI, N30TOIHbIE, XMMUYECKUE U ITaJeOMarHUuTHble MeToabl. [Ipunoxenus: nensHble
KEpHbI, JApEBHHE pyclia U ocagku Mopel. Kmumar nokemOpus: ¢GopMHpOBaHHE W OCHOBHBIC
oneneHenusa. Kiumar ¢aHepo3os: H3MEHEHUS TEMIIEpaTypbl, OJICCHEHUS, KIMMaTu4ecKue
0COOCHHOCTH pa3HbIX nepuonoB. OCHOBHBIC YEPThl YCTAHOBMBILIETOCS KIMMAaTHUYECKOTO PEXHUMa U
BKIIaABl paauanuu, ansoeqo m CO2 B HCTOpHYECKOM HM3MEHEHHE TI00aTbHOW TeMIepaTyphl.
V3MeHeHre OCHOBHBIX KIMMAaTHYECKHX XapakTepucTUK. I[lanmeoxknumar OTHENbHBIX PETMOHOB Ha
npumepe ApkTukd. llpuumHbl oneaeHeHMH dYeTBepTHYHOTo mepuoaa. OCcoOEHHOCTH KiMMaTa
MO3IHENCAHUKOBBS 10 MOZCISM W MNaleOPeKOHCTPYKUUsAM. OCHOBHBIE 3aKOHOMEPHOCTH KJIMMara
rojoleHa A0 Hamed d3psl U B TeueHue mnocienHux 2000 mer, BkiIOYas aHaIM3 Maloro
KIIMMAaTH4eCKOro ONTUMYMa U Majoro JIeTHUKOBOro nepuoaa. O0mue cBOHCTBAa AUHAMHUKHU KiMMara
32 Ie0JIOrM4ECKYI0 UCTOPUIO.

4. CoBpeMeHHBIN U OyIyIUi KIINMAT.

OcCo0OEHHOCTH COBPEMEHHOTO KJIMMaTa W HaOJIofaeMble M3MEHEHUS! B PA3JIMYHBIX KIMMATHYECKUX
XapakTepucTukax. /luHaMuKa ¥ BKJIabl TOKa3aTeNleii aHTPOIOreHHOTo BO3ACHCTBHSI Ha atMocdepy.
Ocobennoctu (GOpMHUpPOBAaHUS KJIMMara OirKaiimero OyaylIero W METOIbl HPOTHO3UPOBAHUA.
Pe3ynbpraTsl CLiEHapHBIX OLCHOK OyIyliero KjiInMmara Ha OCHOBE Mojened oOmed IUpKYIAuu
arMmocepsl u  okeaHa (MOLIAO). Pesynbrarel 1o JApyrdM — OICHKAaM: IaJICOAHAJIOTH,
aCTPOHOMHMYECKHE MPOTHO3bI, PE3yIbTaThl MOHUTOPHHTA U SMIIMPUYECKOTO aHAIN3A.

5. Actponomudeckue pakTopsl GOPMUPOBAHUS KIMMATA.

ActpoHoMmuueckre GakTopbl GOPMUPOBAHUS KIMMATA.

ActpoHOMHYecKHe (AKTOpPBI KIMMaTa, COJHEYHAs pagualyst M COJHEYHas IOCTOSHHAs.
[loctynyienne conmHeyHOM 3HepruM Ha 3emim0. PacueT WHCOMSIMM 3a CYTKH, IMOJYTOAWS, TOA.
PacnipeneneHre MHCONSALMY HA BHELIHEH rpaHuIe arMocdepbl 10 3eMHOMY Iapy U €€ Ce30HHas
W3MEHYMBOCTH. TpaHcopMaluy COMHEUHOW IHEPTUU B arMocdepe 3eMild, BIUSHUE MPO3PayHOCTH
arMocdepsl 1 06JJa4HOCTH Ha YMEHbIICHUE COJTHEUHON painaliviu.

6. PapmnaninoHHbIid OanaHC U TETUTOBOM OajaHChI MOJCTHIIAIONICH TOBEPXHOCTH, €r0 COCTABISIONINE U
UX pacrpeeeHue 10 IOBEPXHOCTH 3EMIIM U BHYTPH ToJ1a.

Panguannonsslil 0ananc noAcTUIAIONIEH TOBEPXHOCTHU U ero cocTaBisomue. CyMmmapHasi COJIHEUHast
panuanusi, ee OIpeeTeHne, paclpeneieHue IO MOBEPXHOCTH 3€MJIM M BHYTpPH rozga. Amnb0eno
pasHBIX BHUJOB IOBEPXHOCTEH, M3MEPEHUE W pacueT IJii BOAHOM MOBEPXHOCTH, reorpaduieckoe
pacripeneneHue, pojib MOACTHIIAIONICH MOBEpXHOCTH Kak ¢akropa kiaumara. [loTok yxomsiiero
JUIMHHOBOJIHOBOTO M3JIy4YE€HHs, METOABl OIpPENEIEHUS W TPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTH.
I'eorpacdmueckoe pacrpeneneHne pagualMOHHOrO OajaHca 3€MHOM IOBEPXHOCTH U €ro
BHYTPHUTOJ0Basi M3MEHYUBOCTh. PaanannonHslii 0ananc cuctemsl 3eMJsl - atMocdepa, arMochepsl 1
okeaHa. TemnooOMeH Mexay armochepod M JAPYTMMH 3BEHBSMH KIUMAaTUYE€CKOH CHUCTEMBI.
VYpaBHEHHE TEIUIOBOTO OajaHca MOACTHIIAIOUICH MOBEPXHOCTH U €r0 COCTaBIISIOIIKE. 3aTpaThl TeIuia
Ha HCIIapeHue, METObl UX pacyeTa M MPOCTPAHCTBEHHO-BpEMEHHOE pacnpeneneHue. TypOyneHTHbIH
MOTOK TEIJIa OT MOACTUIIAIONIEH OBEPXHOCTH B aTMOc(epy, ero onpeaesieHue U pacipeaesieHue 1o
MOBEPXHOCTH 3€MJIM U BHYTPH rozia. Ternaoo0MeH ¢ HIDKENeKAIUMHK CIO0SIMU ITOYBBI ¥ BOABI, pacuyeT
MOTOKOB TeIJla W WX NPOCTPAHCTBEHHOE pachpeneneHne. OCOOCHHOCTH TEmIo0OMeHa MEXIY
armMoc(epoil n okeaHOM IPU HANWYMU MOPCKUX JIbAO0B. Ce30HHAs M3MEHYHMBOCTH COCTABIISIOIINX
TEIUIOBOTO OanlaHCca. YpaBHEHHE TEIUIOBOro OanaHca cUCTeMbl 3emiss — arMmocdepa. MexaHusm
MEpHUINOHAIBHOTO IepeHoca Hepruu B atMocepe u MHUpPOBOM OKeaHe M €ro reorpaduieckoe
MIPENCTaBICHUE.

7. daxTopsl 00LIeH TUPKYISIIUH aTMOCHEpHI.

OObmas uupkymsiuus atMmocdepsl, e€ KumMaroodpasyrollee 3Ha9CHNUE, BUAbI LIUPKYIALUNA U METOIbI
n3ydeHusi. OCHOBHbIE MEXaHM3MBI M cXeMa 00mLiel HUpPKyIsuuu arMocdepsl. XapakTepHble YepThI
30HAJILHOW W MEPUAMOHAIBFHON LUPKY/SIIUK B Tpornocdepe u cTparochepe B pa3HbIE CE30HBI ToOJa.
CrpyliHble TeueHHs, UX KiIaccu(UKanus 1 OCHOBHbIE XapaKTEPUCTUKU.



CucreMa NMUKJIOHOB U aHTUITUKIIOHOB MEXITUPOTHOTO oOMeHa. Ce30HHAs OBTOPSEMOCTh IIUKIIOHOB
Y aHTHUIIMKIIOHOB, TIOJIE JIABJICHUSI U CUCTEMa BO3AYIIHBIX TedueHui. [lenTpsl aelicTBust atMochepsl U
WX Ce30HHBIE CBoicTBa. KitmMaronorudeckue (PpOHTHI: BUIIBI M CE30HHAS M3MEHUMBOCTh. [laccaTHas
MUPKYJSIUS B TPOITUYECKON 30HE U siueiika X3amu. OcoOEHHOCTH TMOJIsl aBICHHUS W IUPKYISIIUN B
Tponukax. BHyTpuTponuueckas 30Ha KOHBEPIEHIMHU. TpONMUWYECKUE LMKIOHBI, MX CBOMCTBA WU
sBomonusi. OCHOBHBIE CBOMCTBA MYCCOHHOM HUPKYIAUUU. Ce30HHBIE 3aKOHOMEPHOCTH MYCCOHHOM
NUPKYJISAINN Ha TpuMepax A3uarckoro U A(QpprUKaHCKOTO MYyCCOHOB.

8. dakrops! o0mIeH HUPKYISIIUK OKeaHa. BinsHue penbeda Ha KiIuMar.

OOwas uMpKyJIALKMS OKeaHa v e€ BIMsHUE Ha KiIuMaT. OKeaHUYeCKHe TeUCHHs, X Kiaccu(huKkauuu u
CBOIMCTBA OCHOBHBIX TEIUIBIX M XOJIOJJHBIX OKEaHHYECKUX TeueHui Muposoro okeana. OcobeHHOCTH
BEPTUKAJbHOM LMPKYSIUM OKeaHa: amlBeJUIMHI, IOABOAHBIE BHXpH M puHru. KoHBeitep
oKeaHn4eckux TedyeHud bpokepa. Temmeparypa MOBEpXHOCTU OKE€aHa M €€ CE30HHBbIE U3MEHEHUS.
Mexauus3m siBienust Onb-Hunabo. [opHbIM Knmumar u ropHas kiumarosyorus. Biusaue penbeda Ha
NPUXOA W PAcXoJl COJIHEYHOH panuanuu. Biusnue penbeda Ha MECTHYIO M OOIIYIO LUPKYJISLIUIO
armMocgepsl. BnusHue penseda Ha Temneparypy MOYBBI U BO3yXa, BIAKHOCTH BO3/1yXa, 00JaqYHOCTb,
OCaJlKM, CHEXKHBIN NIOKpOB. BepTukaibHas KIuMaTudeckas MOsCHOCTb.

9. BHenrHue GakTopbl KIMMATUYECKON CHCTEMBI.

OCHOBHBIE CBOMCTBA OTAEIBHBIX KOMIIOHEHT KIMMAaTHYeCKOW cUcTeMbl. [IpuumHHO-CcrencTBEHHBIE
npsMble W OOpaTHbIE B3aMMOCBS3M B KJIMMarudeckod cucreme. Paxkropsl M MPUUMHBL,
OTIPEICIIAIONINE IBOJIONHUIO [MO0AJIBHOTO KiuMaTta. AcTpoHoMuueckas Teopus M.MmunankoBuua
W3MEHEHHs KJIMMaTa U pe3yibTaThl pacueToB. CBONCTBa OCHOBHBIX aCTPOHOMHMYECKHX (haKTOPOB:
mpeueccusi, OCb BpallleHUs 3eMJIH, SKCUECHTPUCUTET OpOUTHI. BiusHHE COMHEYHOW aKTHBHOCTH Ha
JUHAMUKY KJUMara: COJIHEYHAas aKTUBHOCTb, MCTOPUS €€ OTKPBITHS, CXEMBbI COJHEYHO-3EMHBIX
cBsizedl. MexaHU3MBbl BO3JCHCTBHA COJHEYHOM AaKTHBHOCTH HAa HIKHIOIO arMocdepy. Bausaue
HECTaOMJILHOCTH BpalleHUs 3eMJIM Ha KIMMAT: UCTOpUS, AMHAMUKA CKOPOCTH BpALICHUS 3eMJId U
KoopauHat nonroca. [lepeMerneHne MarepukoB IO 3€MHOMY IIapy M TopooOpa3zoBaHUE: TEOpHS
TEKTOHWYECKUX IUINT, BIMSHME AMHAMUKUA MAaTEpUKOB Ha oOJieficHEeHUs. JIBM)KEHHE MarHUTHBIX
MOJIOCOB 3eMJIM. BiusiHue WHTEHCHBHOCTH MAarHUTHOTO TOJIS M MOJOXKEHHS MOJIOCOB Ha KIIMMAT,
JMHAMMKa TOJIOCOB. BiusiHME ByTKaHMYECKMX WM3BEp)KEHMH Ha M3MEHEHHE KiIMMmara: reorpadus,
TUIIBI, MHAEKC WHTEHCUBHOCTH, UCTOPUSl OCHOBHBIX M3BEPKCHHMH M WX BIMSHHE HA KIMMAaT U €ro
OCHOBHBIE XapaKTEPUCTHKH: PAJUALMOHHBIN OajaHC, AaBJeHUE, TeMIeparypy, Oocaaku. Bimsxue
MPUPOAHBIX KaTacTpo( Ha KJIMMAT

10. HpOCTpaHCTBeHHOG pacupCACJICHUC KIIMMATUYICCKUX XapPAKTCPUCTUK.

Metonpl  MPOCTPAHCTBEHHOTO  0000OMIEHWS ¥ KIMMaTHueckue Kaptel. [eorpaduueckoe
pacmpesesieHue H BpeMEHHas W3MCHYMBOCTh TEMIIEPAaTypbl BO3AyXa Ha 3EMHOM Imape.
TemmneparypHbIe SKCTPEMyMbI M aHOMAJIMK B 30HAJILHOM paclpeielieHuH TeMIepaTrypsl. Mopckoit u
KOHTHHEHTAJbHBI KJIMMAThl, MPOCTPAHCTBEHHOE pAaCHpeNesieHHe AaMIUIUTYJ TOIOBOTO XOja,
MHJECKCHl KOHTHHEHTAJIBHOCTH. BiaKHOCTh BO3myXa: MapluaibHOE JaBICHHE BOASHOIO Iapa |
OTHOCHUTEJBHAS BIAXHOCTb, WX IPOCTPAHCTBEHHBIC 3aKOHOMEPHOCTH B pa3HbIC CE30HBI TOJa.
[TpocTpaHCTBEHHO-BpEMEHHOE  paciipesiesieHne  ocaakoB. COBMECTHOE BIMSHHE TEPMHUYECKOTO
peKMMa M pEKUMa YBIQKHEHHS Ha KIMMAaT, 3acyXu. Biaroobopor B armocdepe 3eMHOro mapa u
BoiHble OanaHcel. [lepeHoc BoxmsHOro mapa B armMocdepe 3emiaM B pasHble CE30HBI TOJa.
[TpocTpaHCTBEHHO-BPEMEHHOE pacpeieieHHe 00aYHOCTH

11. Kimumarudeckue knaccudukanuu. Knumarndeckoe 00cyKuBaHNE «3€JICHHON SHEPTeTUKI.



Knumarnueckue knaccudukanmy u paoHupoBanue. OCHOBHbBIE 3aJa4d, LIEJIH, NMPHHLUIbI, BUIBIL.
Borannueckune KJaccuukanun KJIUMATOB: KJaccuuranys B.I1.Kenmena,
nannmadrHo-6orannueckass  kinaccupukanus  JI.C.bepra w  nmpyrme.  ['maponormdeckas
knaccuukauuss kaumaroB  A.M.BoeiikoBa, Ilenka wu npyrue. IlouBeHHBIe Kiaccuuranmu
B.B.[lokyuaeBa, B.P.BomoGyesa, T.I.CenssumnoBa wu japyrue. [eHermyeckue KiaccuuKanuu
KJIUMaToB, OCHOBaHHbIE Ha ocobeHHocTsXx uupkymsiuuu (I1.M.Bpoynos, B.Il.AnmcoB), TemnoBoro
Oananca nesrenbHONM moBepxHOCcTH (Bymbiko-I'puropseB) u apyrue. 3amaum M3ydeHHs KIMMaToB
Poccun n mupa. OCHOBHBIE XapaKTEPUCTHKH KIMMATUYECKUX IOSICOB 3eMJIM MO KiacCU(UKALUH
knumaroB b.I1.AnmrcoBa. DkBaTopHanbHBIN U CyOIKBATOPUAIBHBIN TUIBI KIIUMATOB. THITBI KIIMMAaTOB
B TPOIMYECKOM U CyOTPOIMUYECKOM Mosice. XapaKTePUCTHKHN KIIMMAaTOB YMEPEHHBIX U apKTUYECKUX
mupor. Knumarer Poccun: KiauMar apKTH4ecKoro, CyOapKTHYECKOTO W YMEPEHHOTO II0SICOB,
0coOeHHOCTH (POPMHUPOBAHUS, KIUMAaTHYECKUE 00IaCTH.

12. Kiiumarndeckoe 00CnyXUBaHNUE «3€JICHHON SHEPTETUKI.

Bnusnue Merteoponmornyeckux (akTOpoB Ha PEKHM TEIUIO- U DJIEKTPOCHAOKEHHSA. Yder
METEeOpOJIOTUYECKON MH(OPMALK MIPU MPOCSKTUPOBAHUM U HKCILTyaTallud BBICOKOBOJIBTHBIX JIMHUHN
anekTporiepenad.  Berposneprermueckue — ycraHoBku.  Kimmarmueckas — mHpopManms UL
BeTpodHepreTuku. lloTeHUuanbHble BETPOIHEPropecypchl. | enno’HepreTMueckue YyCTaHOBKH.
Knumarudeckue XapakTepUCTUKU JUIsl TeiarosHepreTuku. IIpocTpaHcTBEHHO-BpeMEHHasl CTPYKTypa
PSIOB CONHEYHOM paguaumy. PaiioHMpoBaHWE TEPpUTOPUHA TIO YCIOBUSIM 00€CIIEYeHHOCTH
reJIMOpPECYPCaMU.

13. Kiinmarngeckast uapopmanus u 6aHKU JaHHBIX.

Hemn w 3agaum  KiIMMarudeckodl o0paboTku npaHHBIX. [lociienoBaTenbHOCTh KIMMAaTHYECKON
o0OpaboTrku: 0000IIeHNe BHYTPHUTOJAOBOTO HWHTEpBaIa, OO0OOIIEHHE 3a MHOTOJCTHUH TEpHO,
mapaMeTpbl W pacyeTHblE KIMMAaTHYECKUE XapaKTEPUCTHKH, OO0OOIIEHHE TI0 TMPOCTPAHCTBY.
OmneparuBHas U pexxumHas nHpopmanus. OCHOBHbIE IPU3HAKH KIMMAaTHYECKUX PSIOB. MICTOUHHKH
JAHHBIX JJIS1 KIMMaThudeckux psioB. Cucrembl 00paOOTKM M nepedadd AaHHBIX. MexIyHapoaHas
CHCTeMa XpPAaHEHUS DPEKUMHOHW METEOpOJOrMYecKod HH(GOpPMAIMM, MHUPOBBIE M PErHMOHAJbHBIC
LEHTPBI THAPOMETEOPOJIOTUIECKIX JaHHBIX. ApXUBBI, 0a3bl 1 OaHKM AaHHBIX. DYHKIIMH MHUPOBOTO
LEHTpa TUAPOMETEOPOJOTHYECKUX JAaHHbIX Ha npuMmepe BHUUI'MU-MILJl. banku naHHBIX
Pocruppomera. MexxayHapogHble apXuBbl KIMMAaTHUYECKUX JaHHbIX Ha caiitax MHTepHera,
CTPYKTYpPbI apXHBOB U COAEprKaIasics B HUX HHPOPMAIHSL.

14. ITapHUKOBBIE I'a3bl U 3aTPSI3HSIONINE BEIIECTBA B aTMOc(hepe U UX AUMHAMHUKA.

Knaccuduxarms u cocra akTtopoB u 3arpsizHuteneid. OCHOBHbIE CBEICHUS O MAPHUKOBBIX ra3ax B
arMocdepe: BOASHOM map, YIIEKUCIBIA ra3, TpomocepHbli O030H, MeETaH, 3aKHUCh a30Ta,
xnopdropymiepoasl. ATMOChEpHBIH a3po30iib: Kiaccu(UKalus, OICHKH MOTOKOB, BO3JICHCTBHE Ha
knumar. [Ipupona napaukoBoro 3ddexra. YriepoaHblid IUKII: HCTOYHUKH M CTOKH, OLIEHKA OanaHca.
I'moGanpHOE 3KONIOTMUECKOe paBHOBecHe. McTopHst M3MEHEHHS XMMHUYECKOTO COCTaBa aTMOC(EpHl.
Hunamuka cocraBa armocdepsl B (panepozoe. Knaccuduxanus u coctaB GpakTopoB U 3arpsi3HUTENCH.
Buapl X03sSUCTBEHHOW JESATENHHOCTH M €€ BO3JICHCTBHsI Ha KJIMMAaT. AHTPOIOTEHHbIC (DaKTOpPHI,
W3MEHSIONINE JIOKAJIbHBIN KJIMMar: W3MEHEHHE TEIUIOBOro OajaHca 3eMHOM IMOBEPXHOCTH U €ro
cocTraBisIOIIMX. Bo3aeiCTBYS HA paCTUTENIBHBIN IIOKPOB, BOAHBIM PEKUM, CO3IaHUE BOJOXPAHUIIMILL.
Knumar ropoga. smMeHenne rodansHOro KiMMara B BUIE BO3ACHCTBUS HA COCTaB aTMOC(EphI: pocT
YIIEKUCIIOTO Ta3a M APYTMX Ta3oB M a’po3oneld. Jpyrume aHTpomnoreHHble (GakTopbl I0OanbHOTO
BIHSTHUAL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3ByKoBas cucrema). [IpunTep u Oymara Juist pacrie4aTku MaTepruaioB K JIEKIHSM.

KoMIiproTepHBIN Kilace ¢ KOMIIBIOTEPAMH, OCHAIIEHHBIMU JOCTYIIOM B UHTEPHET AJIs IIPOBEACHMUS
MPAKTUYECKUX 3aHATHH.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa

B.H. Copoxkuna, JI.YO. I'ymuna. ['eorpadus knmumaros. Mzn-so MI'Y, 2006 rog.

A.A. Ucaes, Knumaronoruueckas kiumaronorusi, Mocksa, Hayunsiit mup, 2001 rog, 458cTp.
B.I1. Anucog, b.B. [Tonrapayc, Knumarosorus, M3a-so MI'Y, 1974 ron

Xpomos C.IL Ilerpocsian M.A., Meteoponorus u kiumarosnorusi, Uza-so MI'Y, 2001 rox
A.B. Kucnos, Knumaronorus, Mocksa, U3n. Llentp Axkanemus, 2011 rog.

M.N. Byneiko, U3menenus knumara, ['uapomereounsnar, Jlenunrpan, 1974 ron

A.C. Monus, 10.A. Hlumkos, Uctopus knumara, I'mapomereonsaar, 1979 ron.

M. . Byneiko, OBomrorus ouocdepsr, [ mapomereonsnar, Jleannarpan, 1984 ron

PXRNAN B PN ==

JomnonHurenbpHas auTeparypa

1. A.C. MonuH, Beeaenune B Teopuro knmumara, [ unpomereonsnar, Jleannrpan, 1984 rog
2. Oliver Hidore, Climatology, Merril Publishing Company, Columbus, Ohio, 1984

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. PamouHasi KOHBEHIIMA MO0 U3MEHEHMIO KiuMara http://www.unfccc.int Knorckuit

TIPOTOKOM ..« e veuenenanennns ;

2. Environmental Law Information http://www.ecolex.org. JlocTyn k uadopmaruu mo
3aKOHOJATEIIbCTBY B Chepe OXPaHbI OKPYIKAIOICH CPEIBL......euenenenenenn... ;

3. Intergovernmental panel on climate change. http://www.ipcc.ch TekcThl myOnuKaiuii mo
M3MEHEHHIO KIIMMaTa, OOBSIBICHHS O KOHPEPEHIUAX U BCTpeuax, HCCIICOBAHUS U3MEHEHUH KITMMaTa U
UX TOCHEACTBUM. . ...veueeninenn... ;

4. Muposoii [lentp dannbix http://meteo.ru/climate..................... ;

5. UKT'D, U3menenne knumara Poccun http://climatechange.igce.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpE3EHTALNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

B Xone n3y4yeHns QUCHUILIMHBI CTyAEHT AOJKEH CaMOCTOSTEIbHO MOMOIHATh CBOM 3HAHUS M M3YYUTh
OCHOBOTIOJIATAIOMINE pabOThI B 00IaCTH N3y4aeMOW AUCIUIUTHHBL.

VYenenrHoe ocBoeHUe Kypca TpeOyeT HampspkEHHOM paboThI CTy/IeHTa HEMOCPEACTBEHHO HA JICKIHUH, a
TaKXKe CaMOCTOSTEIbHON padOTHI JUIS YCBOSHHS IMPOHIEHHOTO MaTepHaja M PElIeHHE 3aaBacMbIX
TEOPETUYECKUX 3a/1a4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HEIYKOéMKI/IC TCXHOJIOIT'MHU U DKOHOMHKa I/IHHOBaI_II/Iﬁ
HpO(l)I(l.]Ib MnoATrOTOBKMU: COB,Z[aHI/Ie " pa3BUTHUC BBICOKOTCXHOJOTUIHOT'O OusHeca
dusTex-1koiia OM3HECa BRICOKUX TEXHOJIOTHM
Kaq)e;[pa KJINMaTUYECKUX TEXHOJIOTHM
Kypc: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

PaszpatGoTunk: B.IO. Llenenes, kaHz. reorp. HayK, IpenojaBaTelib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 Cnocob6en ananusuposarb U BeisIBIATh |OIIK-1.2 CrmocobeH 0600marh U KPUTHYECKH OIICHUBATH
€CTECTBEHHOHAYYHYIO M SKOHOMHYECKYIO OTIBIT U PE3yJbTaThl HAYYHBIX U MPHUKIATHBIX HCCIEI0BAHUN
CYIIHOCTh pEIIaeMBbIX MPOOJIEM Ha OCHOBE B oOacT npodeccuoHaIbHON NeATENIbHOCTH
MPUOOPETEHHBIX 3HAHUNA
[IK-2 Crioco0OeH caMOCTOSTETHO WK B [IK-2.1 3HaeT HOpUHLUIBI MOCTPOEHUS HAYYHOW PadOTHI,
KaueCTBE YJIeHa (PyKOBOAUTES) MAJIOTO MeTogsl cOopa W aHanmM3a TOJNyYEHHOTO MaTepHala,
KOJUIEKTUBA OPraHU30BbIBATH M IPOBOIUTD CHocoObl apryMeHTalUH
Hay4YHbIE NCCIIEIOBAHMS U UX anpoOaIuio

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIIUIA
B pesynbrare n3ydeHus JUCIUTUIMHBL «I3MeHeHHe KiuMaray 00yJYaronuics IO KeH:

3HATh:
*  KIUMAaTHYECKYI0 CHUCTEMY, €€ OCHOBHBIE TojacHucTeMbl (arMocdepa, ruapocdepa, kpuocdepa,
ounocdepa, nmrtochepa) U OCHOBHBIC (AKTOPBI, (POPMHUPYIOUIME KIMMAaT - COJHEYHAs paaualus,
anBeKuus (UPKYISIIus aTMochepsl), pelbed, MOCTHIAIIIAs TTOBEPXHOCTE;
* [eJW, 3aJ]a4H U COCTABJISIONINE KIIMMaTOJIOTHH;
* HCTOPUIO CTAHOBJICHUS U Pa3BUTHA KIMMaTOJIOTUY;
*  COCTaBJSIOIIME PAJAMAIMOHHOTO M TEIUIOBOIO OAaJaHCOB M HMX PACIpeAeiICHUE IO TEPPUTOPHH
3emiu;
* HAy4YHYIO OCHOBY Pa3JIMYHBIX MEXaHH3MOB B3aMMOICUCTBHS B KIMMATUYECKOW CHCTEME, BKIIIOYAs
B3aMMOJICHCTBHE U B3aUMOCBS3b MPOLIECCOB B aTMOc(epe U OKeaHe, BIUSHHE TOp Ha KIMMAaTHYECKUE
XapaKTEePUCTUKU, 0COOCHHOCTH OOIIeH IUPKYIISIIUU aTMOC(HEphl M OKEaHa;
* 1poOseMy COBPEMEHHOTO aHTPOIIOI€HHOTO BO3/ICHCTBUS HAa OKPYKAIOIIYIO Cpey U KJIMMAT, IyTH €€
peleHus;
* CTENEHb BIMAHUS THIPOMETEOPOTIOTNIECKUX (PAaKTOPOB Ha OOBEKTHI XO3SIMCTBEHHON JESITEIbHOCTH
Y JKU3HECSITEIIHOCTh YEJIOBEKa;
. METOAbl IOJTY4EHHUs KIMMAaTOIOTHYECKUX PAAOB U3 HAOIIOAEHHOH METEeOpOIOTHYecKOi
UH(OpMAIIU, OCHOBHBIC BUIbI apPXHBOB M 0a3 KIMMAaTHYECKUX JaHHBIX.

yMeThb:
*  pacCUMTHIBATH MPUXOASALIYIO COJHEUHYIO PaJHaIMIO HA 3aJaHHON IIMPOTE 3a CYTKHU, KAJIOPHUECKUE
TIOJTYTOAMS ¥ TOII;
* 71aBaTh OOBSICHEHHS M 00OOCHOBAaHHE MPOCTPAHCTBEHHO-BPEMEHHBIM PACHPEACICHUSIM PUXOAsIIeH
COJIHEYHOH pajuanuu;

. OIICHUBAaTh KOJUYECTBEHHOE BIHSIHHE (PAKTOPOB CONHEYHON pajMiallii, aJBEKIIUH, BHICOTHI
MECTHOCTH, aJIb0e/I0 Ha KIIMMAaTHIECKUE XapaKTEPUCTUK U UX MIPOCTPAHCTBEHHBIE PacIIpeIeICHIS;
. (hopMHpOBAaTh MHOTOJIETHHE PSAIbl KINMATUYECKUX XapaKTEPUCTHK W3 JIaHHBIX CPOYHBIX

HAOIIONCHUI U NAHHBIX CYyTOUYHOW TUCKPETHOCTH, MOJTYdaTh METEOPOJIOTUYECKYI0 M KIMMATHYECKYIO
uHpopmanuio ¢ caiiToB MHTepHeTa, moiy4aTh MJaHHBIE peaHalu3a M IEPEBOIUTH JAHHBIC B
cTaHgapTHbIE GOPMATHI C LETbI0 POPMUPOBAHUS 0a3 KIMMATHUYECKUX TaHHBIX;

* OIIpENeIsATh CPEIHNE MHOTOJIETHUE KIMMAaTHUECKUE XapaKTEePUCTUKY;

° nojiydyarb HNPOCTPAHCTBCHHBIC PACHPCACICHUA KIMMATUYCCKUX XAPAKTCPUCTHUK W J4aBaTb
OOBSCHEHHS UX 3aKOHOMEPHOCTIAM;
° nojiydarb pacrnpeaciaCHuss KIMMATUYCCKUX XAapaKTCPUCTUK BHYTPHU TIoda U [JaBaTb HX

WHTEPIPETAIUIO JUISl PA3HBIX HIUPOTHBIX 30H;
* BBUIBJISTH OCHOBHBIEC MOCIEACTBUS, CBI3aHHBIE C COBPEMEHHBIM aHTPOIIOTEHHBIM BO3JCHCTBUEM Ha
KJIIMMaTHYECKYI0 CUCTEMY M KIIMMaTHYEeCKUE XapaKTePUCTUKH;

*  aHaAIM3UPOBATH MPUPOAHO-AHTPOIOTECHHBIE CBSI3M MEKIY KIMMATUYECKUMU XAPaKTEPUCTHUKAMU U
YCIIOBUSIMH XO351iICTBEHHOM JIEATEIBHOCTH.

BJIA1€Th:



*  UMHCTPyMEHTaMH M MeToAaMHu aHaim3a (pakTopoB (GopMHpOBaHMS KIMMara, BKIIOYAs PacdyeThl
NpUXOMALICH padualid Ha BEpPXHEH TrpaHule arMocepbl, COCTaBISIOMIMX pPaJUallMOHHOTO U
TETUIOBOTO 0aNlaHCOB M onpeieNieHrneM (GOpM IUPKYISAINN aTMOC(eEpHI;

* METOAAMH OLIEHKU BIIMSHUS Pa3IMYHBIX (DAKTOPOB KIMMATHUECKOM CHUCTEMBbI KaK Ha OTIENbHBIC
KJIMMaTU4eCKUE XapaKTEepUCTUKH, TaK U HAa UX KOMIUJIEKCHI, IIPEJICTABICHHbIE B BU/E KIMMATUUYECKUX
KJ1accu(pUKauui 1 KITMMaTHIE€CKOTO PaiOHUPOBAHUS;

* METOJaMHM OLICHKH aHTPOIIOI'€HHOTO BO3EHCTBUS HA KIMMAaTHYECKUE XapaKTEPUCTUKY;

* METOJaMHM MPAKTHYECKOTO NMPUMEHEHHUSI KIMMATHYECKOM U METEOpOIOrnYeCcKol MHPOpPMALTUHN s
00CITy’KMBaHHS OTPACiel SKOHOMUKH;

* HMHCTPYMEHTaMH M METOJaMHU CTaTUCTUYECKOTO OLICHWBAHUS, PETPECCUOHHOTO aHAJIN3a, METOJaMHU
TEOpUH pacupeeNieHuid, MeTonaMu padoTel B cpene ['MC mias mpoCTpaHCTBEHHOTO IMPECTaBICHMSI
MIyHKTOB HAOMIONEHUHN U KIMMaTHIeCKOW HHPOPMAaLIUH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1). IIpocTpancTBeHHOE pacnpeesieHHe KIMMAaTHUYECKUX XapaKTePUCTHK: METOABI MPOCTPAHCTBEHHOTO
0000IIIeHUs ¥ KIIMMATHYECKUE KapThI.

2). I'eorpaduueckoe pacmpesneneHre U BpeMEeHHas U3MEHYMBOCTh TEMIIEPaTyphl BO3AyXa Ha 36MHOM
mape. TemriepaTypHble SKCTPEMYMbI M aHOMAJIMK B 30HAJIbHOM paclpeAesieHUH TeMIIePaTyphl.

3). IIpocTpaHCTBEHHO-BPEMEHHOE pacIpenesieHHe OCaJKOB, COBMECTHOE BIHSHUE TEPMUYECKOTO
peKUMa M pe’KMMa YBIaXHEHHS Ha KIIMMAT, 3aCyXH.

4). Knumatnueckue kinaccupukanyu u padonnposanue. OCHOBHBIC 33724, [[EJIN, PUHIIHIILL, BUBL.
5). borannueckue knaccupukanun (knaccudukanus B.I1.Kennena u npyrue).

6). Tunponornveckue (knaccudpukanus kimmaros A.V.BoeiikoBa u apyrue).

7). ITousennsie (B.B./Jokyuaesa, B.P.BonoOyesa, T.I.CenssHuHoBa).

8). I'enernueckne KiaccupUKalMK, OCHOBaHHbIE Ha ocoOeHHOCTsX UupKysuu (Bb.I1.AnucoB) u
TEIUIOBOTO OanaHca AesTe’abHol noBepxHocTH (Byabiko-I puropnes).

9). OcHOBHBIE XapaKTEPUCTUKU KIMMATHYECKHX TOSICOB 3eMiu Mo Kiaccupukanuu kinumaroB b.I1.
Anucosa.

10). DkBaropuanbHbBI ¥ CyOIKBaTOPHAILHBIA THIBI KIUMATOB. THIBI KJIMMATOB B TPOIMYECKOM U
CyOTpOIIMYECKOM IOsCE.

11). XapakTeprCTUKU KIIMMATOB YMEPEHHBIX U apKTHYECKHX IITHPOT.

12). Knumarunueckas uH(OpManus Ui TeIMO- W BETPOIHEPIeTHKH, IOTCHUHAJIbHBIE BETPO U
reJropecypesl Ha Tepputopun Poceun.

13) Knumarndeckoe oO6cnyKHUBaHNE YHEPTETHUECKON OTPACITH.

14) BcemupHas mporpamma u3ydeHHUs Kiumara. MexIyHapoaHble MPOEKThl B OONACTH H3Y4YECHUH
knumara: [PCC, WCRP, CLIVAR, GEWEX, CIiC.

15). ActpoHomuueckast Teopusi MuaHKOBUYa U3MEHEHHsI KIIMMaTa U pe3yJbraTel pacueToB. CBOWCTBA
OCHOBHBIX aCTPOHOMUYECKHX (DaKTOPOB: MPELECCHs, OCh BpaIlleHUs 3eMJIU, IKCIIEHTPUCUTET OPOUTHI.
16). BnusiHue conmHeYyHOH akTHMBHOCTH Ha AMHAMHUKY KJIMMara: COJHEYHAs aKTUBHOCTb, UCTOpPHUS €€
OTKPBITHSI, CXEMBI COJIHEYHO-3EMHBIX CBA3€H. MEXaHW3MBbl BO3JIEHCTBUS COJIHEYHONM AaKTUBHOCTH Ha
HWKHIOI atMocdepy. [lanHble HaOMONEeHNH, BO3IEHCTBIE HA KIUMAT U IIPOTHO3

17). Bnusinue HecTaOUIBLHOCTH BpalleHrs 3eMJIN Ha KIMMAT: UCTOPUS], TMHAMHUKA CKOPOCTH BPAILCHHS
3emMiid U KOOpJUHAT T0JII0ca

18). IlepemeimeHue MarepukoB U ropooOpa3oBaHWE: TEOJIOTHYCCKUI  KaJeHJapb, TEOpHs
TEKTOHHYECKHX IUIHT, BIMSHAE TUHAMUKN MaTePUKOB HA OJICICHEHHS.

19). [IBukeHHME MAarHMTHBIX TOJNIOCOB 3eMid. BnusHWE WHTEHCHBHOCTH MAarHMTHOTO IIONSL W
MIOJIO’KEHHUS TTOJIIOCOB Ha KIIMMAT, INHAMUKA TTOJIFOCOB.

20). BiusHue ByJIKaHMYECKUX M3BEPKCHHMH HAa HM3MEHEHHE KiuMara: reorpadus, THIIbI, HHICKC
MHTEHCUBHOCTH, MCTOPHS OCHOBHBIX H3BEp)KEHMH W HMX BIMSHHE HAa KJIUMAaT M €ro OCHOBHBIE
XapaKTepUCTHKH: PaJualOHHBIN OajaHc, JaBJIeHUE, TEMIIEPATY Py, OCAAKH.

21). Knaccudukanuss u coctaB (akTopoB H 3arpszHutenieii arMocdepbl. OCHOBHBIC CBEJCHHUS O
MApPHUKOBBIX razax B arMoc(epe: BOASHON map, YIIEKHCIBIN ra3, Tponoc(epHblii 030H, METaH, 3aKUCh
a30Ta, XJI0PPTOPYTIEPOIBI.

22). [Ipupoaa naparkoBoro dddexra. YriepoaHblil IMKI: HICTOYHUKH U CTOKH, OI[eHKa OasiaHca.

23). Knaccudukanuss u uepapxusi kimMarndeckux wmozeneil. OmHomepHas mojens M.W.Byneixo,
OTIpeJIeNIeHUE MapaMeTPOB MOJIEIIH.

24). MexxaynaponHsas nporpamMa AMIP, uyBcTBUTEIBHOCTE MOzENel K uameHennto CO2.



25). VIcTouHUKH CcBeJIeHUH O KIIMMaTax MPOILUIOro U UCTOPHUA MajJeOKINMAaTOIOTHH.
26). OcobeHrocTH GopMUPOBaHUS KIIMMaTa OJrKalIIero OyIymero 1 MeTobl IPOTHO3UPOBAHHS.
27). lenwu u 3a1a4u KIMMAaTHYECKOW 00paOOTKY JaHHBIX.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1) OueHka HposIBICHUS] COBPEMEHHOTO M3MEHEHHUS KIIMMaTa B PsaX KIMMATHUYSCKUX XapaKTEPUCTHK
1 UX (aKkTOpOB.

2) OOBEKTHI MUPKYISAIUU aTMOC(EPHI.

3) OOuras MUpKysIys OKeaHa, ee 3aKOHOMEPHOCTH.

4) Onwucanue KIMMATHIECKUX MOSCOB 3eMin 110 Kiaccudukanuu knumaros b.I1. Anncosa.

5) BnusHue okeaHa Ha KJIMMAT, CTAaTUCTUYECKUE CBSA3H, TAIbHUE CBSI3H.

6) Bumsinue penbeda Ha KIIMMAaT, HA MECTHYIO U OOIIYIO IIUPKYIISIINI0 aTMOChEpHI.

7) YraepoJHbI UKI: ICTOYHUKH U CTOKH, OIICHKA OayiaHca.

8) OrenHka MOTEHITMAIBHBIX BETPO- U TEITHOPECYPCOB.

9) Banku u 6a3bl KIMMaTHUECKUX JaHHBIX B THTEpHETE

10) [Ipumenenue Gpu3nKO-MaTeMaTHUECKUX MOJIENIEH /ISl ONEHKH OyIyIuX MPOEKIUil KiimMara

[TpumMepbl 3K3aMEHAIIMOHHBIX OUJIETOB:
buner 1

1. Metoxsl MPOCTPAHCTBEHHOTO OOOOLICHUS KIMMATHYECKHX XapaKTEPUCTHK M KIMMaTHYeCKue
KapThl.

2. Knaccugukanus u cocraB (pakTopoB U 3arps3HUATENEH aTMOC(EpHI.
burer 2

1. OcHOBHBIC XapaKTEPUCTHKU KIUMATUYECKHX TOSCOB 3emid 1o kiaccuukarmu kimmmaros b.I1
Anucosa.

2. OcHOBHBIC CBEJCHHS O NAPHUKOBBIX Trazax B arMocdepe: BOASHOW mMap, YIVIEKUCIBIA ras,
Tpomoc(epHEIil 030H, METaH, 3aKUCh a30Ta, XJIOPPTOPYIIEPOIH.

buner 3

1. Kiumarnueckue xnaccudukanyu u paiionnpoBanre. OCHOBHBIC 3a]1auH, IEJTH, TPUHITUTIBL, BUJTBL.

2. Krnaccudukamuss u uepapxus KiuMmarndeckux wmojenei. OmpHomepHas wmojens M.U.Bynwiko,
orpeziesieHne mapaMeTpoB MOJIENH,

buner 4

1. AcrpoHoMmuueckas Teopust MunaHkoBUYa U3MEHEHUs KJIMMaTa U pe3yibraThl pacueToB. CBolicTBa
OCHOBHBIX aCTPOHOMHUYECKHX (PaKTOPOB: MPELECCHs], OCh BPAIICHUS 3EMIIH, SKCLIEHTPUCUTET OPOUTHI.

2. MexnyHaponnas nporpamma AMIP, uyBcTBUTENnEHOCTE MOZENel k n3mMeHeHuo CO2.
burner 5

1. BcemupHasi mporpaMma H3y4eHHUsl KiuMara. MeXayHapoJHbIE MPOEKTHl B OOJNACTH W3yYCHHUH
kiaumara: [IPCC, WCRP, CLIVAR, GEWEX, CIiC.

2. I[Ipupona naparukoBoro dddexra. YrepoaHblil IMKI: HICTOYHUKH U CTOKH, OI[eHKa OayiaHca.

Kpurepun onennBanus
Onenka «ommuyHo (10)» BbIcTaBisieTcs OOydaroLIeMycsi, €ClIi B JIONOJIHEHHE K JEMOHCTpAaLUH
DTyOMHBI TOHUMAaHUs Ha BOIPOCH! OMJIeTa OH CyMes IPAaBWJIBHO BBIMOJHUTE KOHTPOJIBHOE 33aJaHue O
KOHTPOJIBHBIM 3afaHusm 1 - 10.
Onenka «oTIM4HO (9)» BBICTABIAETCS OOyYaromeMycsi IO KpUTEepHusiM oleHkH 10 3a uckioueHueM
BBIITOJIHEHUS 3aJaHKs 110 BEIYMCIIEHUIO 3a1anui 6,7,8,9,10.
Onenka «oTau4dHO (8)» BBICTABISIETCs O0ydJaONIeMycsl, €CIM OH MPOJIEMOHCTPUPOBA MTOHUMaHKE 3-X
[JIaBHBIX TeM, C()OPMYJIMPOBAHHBIX BBIIIE KaK IPUMEPHI SK3aMEHAIIMOHHBIX OMIIETOB.
Onenka «xopomo (7)» BbICTaBIsieTCS OOydYarOLIEeMyCsl, €CJId OH MPOJEMOHCTPUPOBAI MOHUMAaHUE
OZIHOM U3 IIaBHBIX TE€M U BBIIIOJIHUI BCE KOHTPOJIbHBIE 3aJaHMUs.
Onenka «xopomio (6)» BbICTaBIseTCS OOydYarOUIeMycCsl, €CId OH TPOJEMOHCTPUPOBAT TTOHUMAaHUE
OZTHOM M3 IIaBHBIX TE€M M BBIIOIHWI OOJIBIIYIO YaCTh KOHTPOJIBHBIX 33aHUH .



Omnenka «xopomio (5)» BbICTaBIseTCS OOydYaroUIeMycsi, €ClId OH TPOJEMOHCTPUPOBAT TTOHUMAaHUE
OJTHOM M3 IIaBHBIX TEM H BBIIIOJIHMJ YaCTh KOHTPOJIBHBIX 3aJaHUH.

OueHka «yJOBJIETBOPHUTENIBHO (4)» BhICTABIAETCS 00ydarOIIEeMycsl, €CIM OH Ha KaYeCTBEHHOM YPOBHE
ONHCaN CTPYKTYpYy OOwIel LUPKYIAUUN arMocdephl, KIUMATHYECKUX MOSCOB 3€MIIH, YITIEPOJHOTO
IIUKJIA.

OneHka «HEYHOBIETBOPUTENIHLHO (2)» BBICTABISETCS OOydaloUIeMycsl, €Cd OH Ha KaueCTBEHHOM
YPOBHE CMOT ONHUCAaTh TOJIBKO OAHO (yHIAMEHTaJbHOE SBJICHUE IO KypCy, HO CIIOTKHYJICA Ha
HOCIEIYIOUIHX.

Onenka «HeyqoBIeTBOpUTENbHO (1)» BbICTaBIseTcsl 00ydaroUIeMycs, €Clii OH HMYEero He 3HAeT U He
MOHUMAET..

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

IIpn mpoBeseHNM YCTHOTO JK3aMeHa OO0ydyaromeMycsl MPEAOoCTaBIseTCs OAWH 4Yac Ha IOJATOTOBKY.
Onpoc oOyuaromierocst mo OWJeTy Ha YCTHOM 5JK3aMEHE HE JODKEH MpeBBIIIaTh ABYX
aCTPOHOMMUYECKUX YaCOB.

Bo Bpems mpoBeneHus 3Kk3aMeHa 0oOydaroluecs MOTYT IOJb30BaThCsl MPOrPaMMOM JUCLUIUIMHEL, a
TaKKe CIIPaBOYHON JIUTEPATYPON U KaIbKYISATOPOM.



