Bceepoccuiickasi 0JIMMIINA/IA IIKOJbHUKOB 110 ACTPOHOMHUU
OxpykHOM TYP
11 kaace

3ananue 1. BeHepa BcTynuia B TecHOE coelMHEHUE ¢ MapcoMm. Y Kakoil U3 AByX
IUTAaHET BUAMMBINA TUaMETpP B 3TO BpeMsi OoJbIIe?

Pemenue 3ananust 1. Bo Bpems coenaunenus: Benepa Haxoaurtcst K HaMm OJnxe,
yem Mapc, BHE 3aBUCUMOCTU OT cBoei koH(urypanuu. [{namerp Benepst Oosnbliie
nuameTrpa Mapca, cienoBaTenbHO, €€ YTIIOBbIE pa3Mepbl ObLIIN TaKke OOJIbIIIe.

3apanme 2. B 2002 roay OblI1 OTKpPBIT TPAaHCHENTYHOBBIM 00beKT mosca Koiinepa
Kgasap (anrn. Quaoar, «kBaoap») B CO3BE3IUN 3MEEHOCTIA.

KBaBap Obu1 cambiM OonbiMM M3 Tell COJHEYHOM CUCTEMBbI, OOHAPYKEHHBIM C
MoMeHTa OTKpbITHs [InyTrona B 1930 rogy no nagana 2003. Paccrosaue KBaBapa
ot Connua B adenuu 41,9 a.e., B nepurenuu 44,9 a.e. Kak gonro KsaBap Oyner
nepeMenarbesl Mo co3pe3auto 3meeHocua, ecau ConHIy s 3Toro TpeOyeTcs
okoJ10 20 cyTok?

Pemienne 3ananmns 2.

Cpennee paccrosinue ot CosHIA

q = 419a.e. + 44,9a.e. _434 ae.

ITo TperbeMy 3akony Kerutepa
Tx*=4°

T =+/(43,4)® =286 ner

TaxkuM 00pa3oM 3a roj IJIaHeTa nepemeraercs Bcero Ha 360°/286 =1,25°/ron um
Ha ~10"/cyrku. IIpOTsSHKEHHOCTH CO3BE3AMs 3MEEHOCHA cocTaBisier okoiao 10-20°
(3T0 HEe HYXHO MOMHUTb, XOTS Obl rpy0O OLEHUTH), TAK YTO, BCE CO3BE3/ME
KBaBap npoiiaer npumepno 3a 10-20 ner. (ILtyTon nepemeniaercst 4yTh ObICTpEe,

npuMepHo Ha 14"/cyTku, ero cuaepuyeckuil nepuosa odpamieHuss Bokpyr CosHia
248 ner)

3aganme 3. Bo CKOJIBKO pa3 pa3mephl 3BE3AbI-CBEPXTMTAHTA CO CBETHMOCTHIO
10000 L o OoibIIe, 4YeM 3Be3[bl TJIABHOM IOCJIEIOBATEIHLHOCTH, €CIIM HX
TeMIepaTypbl OJIMHAKOBHI U paBHbI 5800°7

Pemenue 3aganus 3.
3Be3da TrIaBHOW MocieaoBaTenbHOCTH ¢ Temmeparypoit 5800° - s3to CouHie.
CBetumocTth CoJtHIIA L©:1.

L= oT" 47R".

WX Temriepatypsl paBHBI.
Otkyna pamuyc cBepxruranta B 100 pa3 Oombiie pagumyca 3Be3/bl TJIABHOM
nocienoBateabHoCTH (CoHIIA).



3ananue 4. [louemy co3pe3nue Paka HOCUT MMEHHO TakO€ Ha3BaHUWE U KAaK OHO
CBSI3aHO C TOYKOM JIETHETO COJHIIECTOSIHUS, KOTOpas 0003HA4aeTcs 3HAKOM
co3Be3aus Paka 95 ? B xkakoM c03Be3MU B HACTOSIIEE BpEMs PACIIOIOKeHA TOUKA
netHero cousHnectosHua? Korga ynoOHoO HaOmonath co3Be3aue Paka — 3umoid
WU JIETOM?

N MOXHO 71 yBUAETH CETroJHs B MOCKBE, B CIydyae XOpPOUIEH MOTOAbl, CO3BE3/IUE
Paka?

Pemenmue.

2 TBICSY JIET Ha3aJ 3HAKM 30JMaKa COBIAJald C OJHOMMEHHBLIMHU 30/1HMaKaJIbHBIMHU
co3Be3ausMU. [IpuunMHONW CMeElIeHUsT 3HAaKOB 30/Maka MW OJHOUMEHHBIX
30/IMAKAIBHBIX CO3BE3UU SIBJISIETCS yCTaHOBJIEHHAs emle [ unmapxom Pomocckum
BO Il Bexke 10 Hamien 3pbl NpPEleccus, WIK NPEeIBapEHUE PABHOACHCTBHN. B Ty
JAJIEKyI0 310Xy, BO BpeMeHa [umnmapxa, TOYKAa BECEHHETO PAaBHOACHCTBUSA
HaxoawiIach B co3Be3auun OBHA, MOATOMY OblIa 00O3HAYEHA 3HAKOM HTOTO
CO3BE311M4, 3HakoM OBHA. AHAJOTMYHO TOYKAa JIETHETO COJIHIIECTOSHUE
HaXOAWJIach B co3Be3auu Paka u oOo3HaueHa ero 3HakoM 99, (Beap CouHile
CHayaJla CTAHOBUTCS KaXKJbIM JC€Hb BCE BBIIIC M BBIIIC BECHOM, a JICTOM, IOCJIC
JISTHETO COJIHIIECTOSIHUS, BCE HIDKE M HIKE, M 3HAaK Paka kak OBl OJUIIETBOPSLI
HayaJjo MOMATHOTO JBMKeHHUs). Celuac TOUKa JICTHETO COJHIICCTOSHUS HaXOdUTCS
B co3Be3auM Tenbla.

CosBe3ane Paka MOXHO HAOJMIOOATh CErOAHS JIEBEE CO3BE3aMsS biM3HEIbl Ha
BOCTOKE. Eclii MO3/1HO HOYBIO, TO BEICOKO HaJl TOPU30HTOM, Ha IOTE.

3aganue 5. Slpkas TymanHocTh pazmepom d =1° mpezacraBiser co0OM OCTaTOK
BcnbIlKM CBepXHOBOH, npousomeamei 10 teicay jiet Hazaa. CKBO3b TYMaHHOCTb
XOpOIIIO BUAHBI OoJjiee Jajiekue OOBEKThI, a B €€ CIEKTPE BHUJHA SIPKas IMIUPOKas
auHus Bojoposa Ho, 3aHnMaromass o0JacTh JIMH BOJH OT Amin = 6541 110 Amax =
6585 anrctpeM. TyMaHHOCTh MOACBEYMBACTCA HAXOMSIIEHCS HEMOJIAIEKY OYEHb
ropadeil 3Be3moM crmexTpanpHoro kimacca O, umeromel BUAMMBIA Oneck 3™
OrneHuTe CBETUMOCTD ATOM 3BE3/1bI L.

Pemienne 3aganust S. TyMaHHOCTB, M3Jy4das CBET, OCTaeTCs NPO3PAYHOU,
MO3TOMY CKBO3b HEE BHUAHBI Oosiee majiekue OOBeKTHl. B IeHTpanbHOW YacTu
TYMaHHOCTH MBI PETUCTPUPYEM H3ITyUEHUE KaK €€ MepeaHEe JacTu, ABUXKYIIEHCS
M0 HAaMpaBJIEeHWI0O K HaM, TaK W yaajdsoommecs 3aaHue ooOmactu. CKOpOCTh
pacIipeHuss TYMaHHOCTH CBf3aHa C JUIMHAMH BOJH KpaeB mojockl Ha
COOTHOIIICHHEM

ecdex Adn
2’23(_%

U3 KOTOPOTO MBI MOJyYaeM 3HaueHHue CKopocTH, paBHoe 1000 km/c.
Cuuras 3Ty CKOPOCTh MOCTOSIHHOM BO BpEMEHH, mosydaem, uyro 3a 10000
JIET paJnyc TyMaHHOCTH R= v-t =3,16-10" kM mm 10 k. IIpu sTOM €e BUIUMBIN



muametp cocraBisier d =1° wim 0,017 pamgumaH, w3 4Yero MOXKHO BBIYUCIIHTH
paccTosiHUE 10 TyMaHHOCTH, paBHoe I' = (10-2/0,017)=1145 nk.
Beraucium  aOCONMIOTHYIO — 3BE3JAHYIO  BEJIMUMHY  TOPSIYCH  3BE3MIBI,
MO/ICBEUYHMBAIOIIEH TYMAaHHOCTD:
M=m+5-5Ilgr=-7.3.

CBetuMocTb 310H 3Be311bI B 64000 pa3 npeBocxoauT cBeTUMOoCcTh CONHIIA.

3ananme 6. OneHute pa3Mepbl U CKOPOCTh PACHpPOCTpPaHEHUST KOPOHAIBHOIO
BbIOpoca Macchl (KBM) 8 okts06pst 2012 roga. Mzo6pakenust ConHila MOTy4eHbI
npuobopom LASCO C2, conmneunas kocmuueckass odcepatopus SOHO. IIpubop
LASCO C2 - BuesarmeHHBIH KopoHorpad Large Angle Spectrometric
Coronagraph, KOTOpBI TOJy4aeT H300paKEHUsI COJIHEYHON KOPOHBI ITyTEM
OJIoKUpOBaHUsl CcBeTa, uayimero npsimo u3 CoJiHIA, 3aTEHSIONMM JUCKOM (Ha
M300paXeHUH — TEMHBIN KPYXKOK), CO3/1aBasi UCKYCCTBEHHOE 3aTMeHue. bebiii
Kkpy>kok — Connrie. Jlata u Bpemsi — BHU3Y, clieBa Ha KaXI0M H300paKEeHUH.
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Pemenune 3aganus 6.

[IpumepHsblie pa3mepsl quamerpa ConHua 17 mm

KBM 3a 3TOT NpoOMeKyTOK BpeMEHU pacnpocTpanmiics Ha 30 MM.
Bpewms 12 gac 12 mun — 9 yac.12 mun. = 3 gac = 10800 ¢

CocraisieM MpOnoOpLUHIO
17 MM - 2:696000 kM
30 MM — X KM

Paccrosmme R = 20 2990000 5 456470 kn~2,5-10° km
6
CkopocTb V= 25107k _ o gxemle
10800 ¢

[TockOIBKY 3TOT METOJI OY€Hb HETOYEH, TO MOYKHO CUMTATh BepHbIM OTBET OT 200
10 400 xm/c.

B pewmenun 3ToM 3agauM caMO€ IJIaBHOE, YTO IIKOJIBHUKU CMOTYT HAWTH BPEMS
pacmupeHust Ha n300paKEHUSIX M COTIOCTABUTh BUAMMOE H3MEHEHNE C JBIKEHUEM
KBM.



