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(1) u3MeHeHHsI COJTHEUHOM paauanum, 00yCIOBJICHHbIE JMHAMUYECKUMHU Mporeccamu CoHIa;
(2) n3McHeHHsI OPOMTAJILHBIX MAapaMeTPOB 3eMJIN 13-3a €€ ABMKCHUS BOKpyr CoJIHIIA;
(3) u3McHEHHS MHTCHCUBHOCTHY TaJaKTHYECKNX KOCMHYECKHX Jy4el N3MECHIIOT 00J1a4uHOCTh 3EMIIH;

(4) reopusnueckne 1 reoJJorudecKkne (TCKTOHUYECKHE) IMPOIECChI, KOTOPBIC TCHEPUPYIOT BHYTPEHHIOK CTPYKTYPY
3emiu;

(5) AKTHBHOCTDb 9€/JI0BCKA OKAa3bIBACT CHUJIBHOC BJIIMAHHUC, CTO PACTYHICC 3HAYCHUC YCHUIIMBACTCA C PAHHCIO I'OJIOLICHA.



N3MeHeHUs COJTHEUHOM paauanuu

Ponp CosnHila B KJIMMare — IBUTaTelb, KOTOPBIM YIPABISIET KIMMATUYECKON CUCTEMOM

Kimar Haient miaHeTsl popMUpyeTcst CI0KHBIM COCIUH
npuopureToM ponu CosHia

OJICUCTBYIOIIUX (DAKTOPOB, C
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® COJIHIIG ABIIACTCA OCHOBHBIM HCTOYHHUKOM J3JICKTPOMAIHUTHOW SHEPIUU AJIA Hallla IJIaHCTa:

-. Tlortok myuucToii sHepruu, KOTOpoit 3emits moiaydaet ot CoiHIa B
BEPXHMI CIIOM aTMOC(EPBI COCTABIAIOT 0KoJI0 1365 Bt / M2, .
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global insolation — ro6ansHast HHCOMSIKS, OTHOCHTCS K MOJHOMY 3JIEKTPOMArHUTHOMY COJIHEYHOMY M3JIYYEHHIO B BEPXHEM 4acTh aTMOC(epsl, onpeaeiasemas W / m?,



Curve of
PerlOd climate changes
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A
a) International Commission on Stratigraphy — Mesoproterozoic [

www.stratigraphy.org;

b) Scotese, 2012 — http://www.scotese.com/climate.htm
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ACTPOHOMMYECKUN U OpOUTaATBHBINA (DAKTOPHI UTPAIOT LIEHTPAJIBbHYIO POJb B
JOJITOCPOYHOM M3MEHEHUU KJIMMAaTa

dakTOpOB, CBA3aHHBIX ¢ KPATKOCPOYHBLIM M3MEeHEHNEM KJIMMATA:
> COJIHEYHAasl aKTUBHOCTD

['codu3nueckre u reoIOrnIeCKue npoueccm |
» ByJKaHMYECKas aKTUBHOCTh =
» Onb-Hunwo / Jla-Huna
» OxeaHbI

JeATeIbHOCTh Y€I0BEKa
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o Solar Cycle (Jan 1750- Dec 2017) Source: WDC-SILSO Royal Observatory of Belgium. Brussels
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Yearly Averaged Sunspot Numbers 1610-2009
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CoObITHSI COTHEYHOH AKTHBHOCTH C l'[pI/I6JII/I3I/ITeJII)HI)IMI/I AarTaMi HAYaJia 1 KOHIa

Events Beginning End

Oort minimum 1010 1050

Oort minimum (see Medieval Warm Period) 1040 1080

Medieval maximum (see Medieval Warm Period) 1100 1250

Wolf minimum 1280 1350

Sporer Minimum 1460 1550

Maunder Minimum 1645 1715

Dalton Minimum 1790 1820

Modern Maximum 1950 and now

Little Ice Age 1350 1850 Usoskin I. G., 2013, Solar Phys.

Credit: Leland Mclnnes



ConHeuHast akTUBHOCTh M KOCMHUYECKHE JIyqn

Solar Cycle Variations
k Source: WDC-SILSO
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- Oulu Neutron Monitoring

University of Oulu

Sodankyla Geophysical Observatory
http://cosmicrays.oulu.fi/#solar
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El Nino/La Nina
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http://www.cyclonextreme.com/meteorologieelnino.htm
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http://www.climatedata.info/forcing/oscillations/
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HccnenoBarenbCKre CTAaHIIMA B AHTAPKTUIE

*HAntarctica
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Maps of Antarctica showing locations and elevations in meters above sea level (masl) of: Law
Dome (66°44'S, 112°50'E, 1390 masl), Dome C (75°06'S, 123°24'E, 3233 masl), Taylor Dome
(77°48'S, 158°43'E, 2365 masl), Vostok (78°28'S, 106°52'E, 3500 masl), Dome A (80°22'S,
77°22'E, 4084 masl), the South Pole station (90°S, 2810 masl), and Siple Station (75°55'S,
83°55'W, 1054 masl). http://cdiac.ess-dive.Ibl.gov/trends/co2/ice_core_co2.html
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420,000 years of ice core data from Vostok, Antarctica, research station.
Current period is at left. From bottom to top: insolation at 65°N due to
Milankovitch cycles (connected to 180); 180 isotope of oxygen; levels of
methane (CH4); relative temperature; levels of carbon dioxide (CO2).

https://en.wikipedia.org/wiki/Vostok_Station

Ice cores drilled at Vostok, with a portion of the station behind




J1eaTenbHOCTh YEI0BEKA

Pacupejesienne Hace/ieHnst Mupa no pernonam, 2017 roa
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