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ITog coaHeuHoOll axmusHoCcMblO IOAPA3YMEBAIOT
COBOKYNHOCMDb HeCMauuoOHAPHbBLX 28./1eHUll,
Haxodawuxcs 8 OuHamuke, U pPA3HbIX AKMUBHbHIX

obpa3osanuil, so3HuUkarowux 8 ammocgepe CoaHua.

OnHMM U3 IIPOABJEHUU €ro AaKTUBHOCTU ABJIAETCH
BOBHUKHOBEHHME B MATHUTHOM IIOJIE COJIHEUYHOU
atMocdepbl cneuu@duuecKux 60/10KOH, a UMEHHO -
naasmeHHblx obpasosaHull. Korma OHHU CTaHOBATCS
BUAUMbBIMH HA KPal0 COJTHEYHOTO JVCKA, UX HA3bIBAIOT

npomybepaHuamil.



[IpoTybepaHIIbl — UTO 3TO TaKoe?




BriepBrie yIloOMUHaHUE O TOM, UTO B IEPUOJ IIOJIHOIO
3aTMEHUS CosiHIia Ha0OJII0TIA/I0CH IIOABJICHUE
HeoObIUHBbIX 00pa308aHUll, IOSIBUJIOCH eIll€ B 1185 rojy,
a JeTaJIbHOE H3y4YeHUe HX HaAvaJlochb C 1842 ropa.
BnocaeacTBun OHU OBLIM Ha3BaHbI IIPOTyOepaHIlaMU
(protubero), uTo B 1epeBojie C JAaThIHU O3HAUaeT

«B3yBaTbCA».



Cerozus, osarogaps MHOTOYHNCJIEHHBIM
1CCJIe/IOBaHUAM, U3BECTHO, UYTO IMIPOTyOEepaHell — 5TO
obpa3oBaHHe U3 COJHEUYHON IIJIa3Mbl, HMeIOoIllee

KOJIOCCAJIbHBIE PA3MEPHI.

Idmu 2u2aHmcekue 8blOpocbl nooHUMArmMcesl Hao
nosepxHocmvto CoaHUA NO CUA0BLIM AUHUAM €20
MAHUMHO20 NOAS U YOepHcusarmes mam 3a cuem
He20 onpedeneHHoe spems. HekoTophle M3 HUX MOTYT
«BHCETH» B OKOJIOCOJTHEUHOM HPOCTPAHCTBE MOPOU JI0
HECKOJIPKUX MECAIEB, IPAKTHUECKHEe He MEeHSS CBoen

IIepBOHAYaJIbHOU (DOPMHEI.






HecMoTpsi Ha TO YTO M3ydeHHEM O5TUX HeOOBIUHBIX
oOpa30oBaHUM HayKa 3aHHMAaeTcCsl JaBHO, YETKOM W
IIOJTHOM TeOopHuH, OOBsSICHAIINEH UX MHOroobpasue u
pa3JIMuHble SBJIEHHUs, C HHMH CBsS3aHHbIEe, HeT.
dakTuuecku OpoTyOepaHIlbl ecTecTBa — 3TO TeMHbIe
BOJIOKHA, XOPOIIIO BUAUMBIE B XpoMocdepe CoJHiia.
Hx cmpyxmypa 60s1ee naomuasi u XoA00HAs, uem
OKpyMcamowiasa naa3ma, a XUMUYecKuil Habop
3JIEMEHTOB COOTBETCTBYET COCTaBy OOpa3yIoIero ux

CJIOA.



TeMm He MeHee UX BHYTpPeHHee PU3NYECKOE COCTOSIHHE
TAKOBO, 4YTO CHEKTP OJZHHUX IHPOTyOepaHIEB
[IEpEHACHIIeH JIMHUAMU BOAOPOAA, a JAPYTUX —
Pa3JINYHBIMU MeTaJlJIaMHU. JINTEIbHOCTD
CYILIECTBOBAHMA UX YKA3bIBAET HA TO, YTO UX BEILECTBO

YAECPKHUBACTCA MArHUTHBIMHAX CHUJIAMU.



Kak mposABIAIOTCA
IIPOTyOEPAHIIbI ?



CoaHeuHble npomybepaHubvl Bbl2A0M KAk spKue
obpas3osaHnus, evicmynarowue no kKpaam Jucka
Coanua. Bosuukaromue Ha ero ¢oHe, OHU HMEIOT
0oJiee TEMHBIU IIBET, UTO 00YCJIOBJIEHO O0Jiee HU3KOM,

yeM OKpYy:Kalolllee BellecTBO, TeMIlepaTypol UX

I1J1Ia3MBI.




Ha ¢oHe ropsiueli KOpoHbBI npomybepaHeu — 3mo
n1omHoe u xoa00Hoe obpaszosaHue. IIoAHABIINCH C
nmoBepxHocTu CoJIHIIA, OH YAaCTUYHO cOpachIBaeT CBOE
BEIIEeCTBO, a 3aTeM cIyckaeTcs U ucuesaeT. HekoTtopnie
13 HUX OPHUCYTCTBYIOT B KOPOHE MecsAllaMU, JIPyTHE,
IBUTAsICh C OOJIBIIION CKOPOCTBHIO, HE IIPONAAaloT IIO
HECKOJIbKO  Hezeab.  OTaenbHblEe — DK3EMILISAPHI,
HMeIOIIMEe  KOJIOCCAJbHYI0  CKOPOCTb, BHE3aIlHO

B3PBIBAIOTCA.



- Kakux pa3zmepos
aI0T IPOTyOEepaHIIbI?



IIporybepannpl Ha CojiHIIE MOOpPaKarOT CBOUMU
HeOoObIYallHBIMU pa3MepaMu. TunugnHbie
IIpeACTaBUTENN JTHUX O0pa30oBaHUM JOCTHUTAlOT B
BBICOTY J0 40 TbICAY KHJIOMETPOB, MHPU 3TOM HX
IIMPUHA MOKET OBITh OKOJIO 200 ThICSY KHUJIOMETPOB.
IlomajgaroTesi ¥ Takue BbBIOPOCHI, BBICOTA KOTOPBIX

cocTasyigeT 800 ThICAY KHJIOMETPOB.






HeomHokpaTHO y4YeHBIMH ObLIM 3a(UKCHPOBAHBI
TaKHe PEKOPACMEHBI, pa3Mep KOTOPbBIX IPEBHIIIAT 3
MWJUIMOHA KWJIOMETPOB. l3Bep:KeHHe OJIHOTO U3
TaKMX T'POMAaJHENIINX IIPOTyOepaHIleB, KOTOPbBIU
B3METHYJICS, BBITHYBIINCH IIOJKOBOM, HAOJII0Aa/I0Ch C
OopTa KOCMUYECKOTO KOpabJysi Ha IPOTSIKEHUU 30

JaCoOB B aBIr'ycre 2010 roza.






Kakue OBIBAIOT

IpoTyOepaHIbI?




AT oOpa3oBaHMs OBIBAIOT JOBOJIBHO Pa3HOOOpPAa3HBLI.

ITo cBOeMy BHeNIHEMY BHUAY N CKOPOCTU JIBHKEHUS

npotybepaniibl Ha CosiHIlE AesIAT Ha:

® CIIOKOUMHBIE, OTJINYAIOIHECS MeaJIEHHBIM
IBIMOKEHHWEM W IPaKTUYeCcKH  He3aMeTHBIM
n3MeHeHreM (GopMbI, OHH MOTYT CYIIeCTBOBAaTh KaK

HECKOJIBKO HEJAEJ/Ib, TaK 1 MECAIIEB,



® AKTHBHBIE, KOTOPbIE XaPaKTEPU3YIOTCA OBICTPOTOM
IBUKEHHsI  IIOTOKA  BellecTBA W BPEMEHEM
CYIIECTBOBAHMSI OT HECKOJIbKUX MUHYT /IO JECSTKOB
JacoB;

e nneTsieoOpasHble (KOpOHaJbHBIE), KaK IIpaBUJIO,
BO3HHMKAIOT B BHJIe MaJ€HbKUX 00JIaKOB, KOTOPHIE CO
BpeMeHEM COeJUHSIOTCSI B OJHO OOJIbIIoe 00JIaKo,
CYIIECTBYIOIIEe HECKOJIBKO YaCoB;

® SPpYNTHUBHbIE (WM  B3JIETAIOIIME) HAMNOMHHAIOT
orpoMHble (POHTAHBI, CIOCOOHBIE OYEHb OBICTPO
N3BEPraTbCA U MEHATh CBOIO (QOPMY, IMOCJIE Yero

OBICTPO HCUE3aTh.



AKTNBHbIE

[potybepaHLibl




B 3aBucuMocTH OT MX (POPMbI, a TAKKe OT TOrO,

KakyuM 00pa30oM B HMX JABHIKETCS caMa MaTepus, HUX

Kj1acCUPUIIUPYIOT HA TP TUIIA:

1. ObpazoBaHus B GopMe CTPYH AbIMa WJIHU 00JIaKa,
CIIOCOOHBIE MOAHUMATHCSI 1O CHOHPaJM Ha

SHAYHUTE/IbHYIO BBICOTY.



1. IIpoTrybepaHIbl B BHJE HCKPHUBJEHHBIX CTPYH U
y3JI0B, KOTOPble HAUMHAIOTCS U 3aKaHIUBAIOTCA Ha
COJTHEUYHOM  IIOBEPXHOCTH. Kak  mpaBwmio,
IOAHSBIINCH 10 MArHUTHBIM CHUJIOBBIM JIMHUSAM,
Ha OOJIBIIION BBICOTE OHM HAUMHAIOT yracaTh.

2. ObpazoBanusa OOJIBIIIMX pPa3MepoOB, HMeEIOIIUe
dopMy pgepeBa wWin KycrapHuka. CrycTrkm HX
BellleCTBAa JBMIKYTCA XAaOTUYHO, UMesI IIPU 3TOM
CKOPOCTBh, KOTOpasi He IIPEBBINIaeT HECKOJbKHX

JeCSITKOB KM/ C.



Bragenen wusobpaxenus SOHO




Kax HabOJIIogaTh

IpoTyOepaHIibI?




Jlo8021bHO uHacmo yYygo.o02u NPUHUMAOM COAHEUHDbBlIL
npomybepaHey 3a o2pomuwliil H/IO




IIporybepaHerr — 5TO IIPOABJIEHHME AKTHUBHOCTU
Comuna. HabaromaTh ero MOKHO BO BpeMs IIOJIHOTO
COJIHEUHOI'O 3aTMEHHUA, XOTs ObIBAaeT OHO JIOBOJIBHO
peako. BoT moyemy ydeHbIMH OBLIM CKOHCTPYHUPOBAHBI
CIIeKTpaJibHble TPHUOOPHI, ITO3BOJISIONINE BOCCO3/1aBaTh
HCKyCCTBEHHBIEe  3aTMeHHUsd. Takue  TeJIeCKOIIb,
BBIIIOJIHEHHBIE M3 0cOO0Oro BHA CTeKJia, JIMIIIEHHOTO
MUKPOIIY3bIPbKOB, OCHAIlleHbl YEPHBIM  JIHCKOM,
KoTOpbIi uMutupyet JIyHy. B mponecce HabI10/1eHUS
3a CoJIHIEM OH MeJJIEHHO HAaIlJIbIBAeT Ha HEro, B
pe3yJIibTaTe 4Yero Ipubopbl BUASAT CBET, HUCXOAIIUU

TOJIbKO OT €r0 KOPOHBL.



Ilepex  riasamu HaOJ0gaTesIeEl  OTKPBIBAETCS
yAUBUTEJIbHAS KapTHMHA — IUISCKAa HPOTyOepaHIleB Ha
ConHIe. 3a KpaeM HMIIPOBU3HUPOBAHHOHU JIYHBI 4ETKO
IIPOCMATPUBAIOTCA BBICTYIIBI CJIOKHOU (POPMBI SPKO-
PO30BOr0 IIBETa, IIOXO:KWE Ha A3bIKHW IIJIAMEHU WU
rpoMajiHble 00J1aKa, BEIPHIBAIOIINECS U3 BEPXHHUX CJI0EB

CO/JIHEYHOI'O AHUCKA.






B mnpenenax mnmka 11-JeTHell akTuBHOCTU CoJIHIIA
MOKHO HabjioJaTh KOpOHaJbHbIE OyrooOpas3HbIe
IIPOTyOepaHIlbl. ATO PeAKOe sIBJIeHIEe HellepeaaBaeMou
KpacoThl — 00pa3oBaHUs B BHUJie OIPOMHOTO 00Jiaka, ¢
KpaeB KOTOPOTO CIYCKAaIOTCA CTPyHU, IOSIBJISIOTCS B

kopoHe CoJsiHIIa HaJl e€ XPOMOC(dEePOIi.



JlJ11 aCTPOHOMOB JIOJITO OCTABAaJIMCh 3araflOYHbIMU
sABJIE€HUs, IIPOUCXOJAIINE B COJIHEYHOM KOPOHE.
IIpoTrybOepaHern... 3TO CJI0OBO acCCOUUPOBAIOCH C
TAaWHOH, KOTOPYIO XpaHWJIa 3Be3/ia no nuMmeHu CoJiHIIE.
1 To/bKO B Hallle BpeMms, OJsiarogaps COyTHHKaM U
KOCMHUYECKHM CTaHIIUAM, OOJIBIIMHCTBO 3THX TauH

OBLIIO PACKPBITO.

YejioBeyeCcTBY MPEACTOUT CAEIaTh e€llle  MHOTO
BEJIMKUX OTKPBITUM KaK B HeM3BeJaHHOU BceneHHOM,

Tak U B Hamen CoJTHeuUHOU CHUCTEMeE.






Demiart.ru/forum/















QUIESOENT PROMMENEE - 02.04.2016

—_TTETTYTYTTEETNRE S P T S —— Ty - i, & A — —_— - O O e















LD vammea






IIporyoepanerny (or Jjar. protubero —

B3yBal0OCh) — T'MTAaHTCKUN (DOHTAH PACKaJIEHHOIO

ra3a, KOTODPbIM IIOJHUMAETCA U YyAEeP:KUBAIOTCA

IMOBepPXHOCThIO CoJIHIIa MATHUTHBLIM ITOJIEM.
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SHUMaHue!



