LLikonbHbIN 3Tan BcOLU 2024 /25, actpoHomus, 10 knacc

8:00—22:00 26 ceH 2024 .



10 6annos

Ha pvicyHke npeacTasneHbl n1H3bl AByx Tunos (1—6), chepuueckoe BorHyToe 3epkasno (7) 1 nnockoe

UL

6 /7 8

3epkano (8).

Kakune n3 npencTtaB/IEHHbIX JINH3 ABNAKOTCA paCCGI/IBal'OLLI,I/IMI/I?

LHiC

1T 2 3 4 5 6

QO

C noMolbo KakuX NTNH3 B SAICHYO COJIHEUYHYIO MOrofYy MOXXHO pa3)eyb KOCTEP 6es cnunyek?
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CocTaBHOM YacTbio 06bEKTMBA KaKNX OMTUYECKUX TENIECKOMNOB MOTyYT BbICTyNaTh NH3bl (1—6)?

6

|| Teneckonbi-pednekTopsi

[:] Teneckonbi-pedpaKTopbl

[:] Teneckonbl KaTagunontpuyeckme

[aHa onTnyeckas cxema OOHOMO M3 NyYlINX COBPEMEHHbIX GOTOOOBEKTUBOB AS1S1 CbEMKW 3BE3QHOMO Heba.
OnpepnennTe KOINYECTBO JIMH3 C ONTUYECKOW CuUol Bonblle HyMs, COCTaBNSAOWMX ONTUYECKNI TPaKT 3TOro

o0b6beKTUBa.

Yumcno




7 6annos

[aHbl doTorpadum spuyanlunx npeacraBuTenein TPEX TUNOB TYMaHHOCTeN, HabntogaeMbix B Haweln [anakTuke.

YcTaHOBUTE COOTBETCTBUE Mexay I/I306pa)'K6HI/I9IMI/I TyMaHHOCTeIZ N nX TmnamMmn.

TymaHHOCTb A [NnaHeTapHas TyMaHHOCTb
TyMaHHOCTb b OnoddysHaa TyMaHHOCTb
TymaHHOCTb B TEMHas TyMaHHOCTb

Kakasl n3 npenctaBfeHHbIX TYMaHHOCTeN obpa3oBanach B peaysibTaTe B3pblBa CBEPXHOBOWM 3BE3MbI?

TymaHHoOCTb A

TymaHHOCTb B

TymaHHoCTb B

HeBo3MOXXHO onpepenuTb, NOCKOJNbKY Y KaXX[0W TYMaHHOCTU CBOS cyabba

|/I306pa>+<eH|/|e KaKkom TYMaHHOCTW COOTBETCTBYET TUNY, NPEeACTaBUTENTIN KOTOPOIro MOryT NpoCTmMpaTbCA B lanakTuke

Ha COTHW NapCeKoB N MMEeTb MaccCy, paBHYO MUNJIMOHaM MaccC ConHua?

TymaHHoOCTb A

TymaHHocTb B

TymaHHOCTb B



HeBo3Mo)kHO onpepenuTb, MOCKOMbKY Yy KaXA0 TYMaHHOCTU cBosl cyabba



12 6annos

[laHa cxema reoueHTpuUYecKkom cucteMol Mupa no Nronemeto.

Cdepa HenoABMIKHbBIX 3BE3]

Kakuve npennonoxeHuns npuHumManmce MNronemMeem B KayecTse NOCTyNaToB (YTBepXAeHW 6e3 qoKas3aTenbeTs)

B reoLeHTpUYecKoi cnctemMe Mupa?

3emns wapoobpasHa

3emna aBnseTca NIOCKNUM KpyriabiM ANCKOM

Codepa HenoaBmKHbIX 3BE3 3HAYUTENIbHO yaaneHa oT 3eMnu

[BmxeHne HebeCcHbIX Ten UMeeT paBHOMEPHbINA N KPYroBOMN XapaKkTep

OBueHne HebeCHbIX TeN COBEPLUAETCS C NepeMeHHbIM YCKOPEHNEM

3emna HenoaBWXXHA U pacnosioXXeHa B LeHTpe BceneHHon

Y BceneHHomn cyLecTBYIOT OAHOBPEMEHHO ABa LEHTpPa, B KOTOPbIX HaxoaaTcs
3emnsa n ConHue

Kak B Teopun [1TonemMes HasblBanuchb bonbluve OKPYXHOCTK, NO KOTOPbIM HEMNOCPEOCTBEHHO BOKPYT 3emMnun

obpauanucb ConHue, nnaHeTbl 1 JTlyHa?



AKCUEeHTpUCUTETDI

BanoHerTbl

HedepeHTbl

ANuMuuKnbl

OKBaHTbI

Anekcbl

Mo KakoMy KpuTeputo pacnonarancb HebecHble Tena B NopsAKe yaanéHHoCTy oT 3emMnn?

B nopsgke Bo3pacTtaHus macc He6eCHbIX Ten

B nopspke Bo3pacTtaHusi pa3amepoB He6ecHbIX Ten

B nopsigke Bo3pacTtaHusa nepmoaa obpalyeHus He6ecHbIX Ten OTHOCUTESTIbHO
Heb6ecHou chepbl

B nopsaoke Bo3pactaHunsa TeMmnepartypbl NOBepPxXHOCTU HebeCHbIX Ten

OnucaHuve oBmxeHns (B MpUBAMXEHNN KPYroBbiX opbuT) kKakmnx HebecHbix Ten HE Tpebosano ob6sa3atensHoro

BBEAEHMA anuumkna?

Mepkypus

JlyHbI

BeHepbl

Mapca

lOnuTepa

CarypHa

ConHua



8 bannos

Ha pvicyHKke npefcTaBneHa BOCTOUHas YacTb MaTeMaTUYECKOro ropy3oHTa NS XUTENs CEBEPHOTO
reorpacryeckoro nonywapus ¢ ykasaHuem ctopoH ceeta: cesepa (IV), tora (S), Boctoka (E) — v ueTbipéx Touek
socxopa ConHua: A, B, C', D, — gocTuraeMbix UM B pasHble MOMeHTbI roaa. Npu aTom ase 13 Hux — A n D —

ABNAKTCA NMOrpaHNYHbIMA.

YcTaHOBWTE COOTBETCTBUE Mexay TOYKOWM MaTteMaTn4eckoro rOpn30oHTa N OHEM, B KOTOprI‘/'I B 3TOW TOYKE BOCXOOUT

ConHue.

[leHb oceHHero paBHOOEHCTBUA N

A
[leHb 3UMHEro CoNMHLEeCTOSAHUSA

B

E
CaMbIl NpoOoMKUTENBHbBIN AEHb rofa
B JAHHOW TOYKe MOBEPXHOCTN 3eMnu

C

D
25 anpens Kaxporo rofa

S

OnpenenMTe NMPOAOMKUTENBHOCTb T4 AHA B CYTKW, KOrga ConHLe BOCXOOUT B TOUYKE B:




7'd=0q

0" <1y < 12°

Td — ]_2q

12° < 14 < 24"

Td — 24"

HeBo3Mo)xHO onpepenuTb

Kakoli 3Hak nmeeT ckyioHeHne ComnHLua B TOT MOMEHT, KOrga OHO BocxoauT B Touke D?

3HaK «+»

3HaK «—»

HeB03MO)XHO OfHO3HaYHO onpenennTb



12 6annos

[aHa cxema nyHHoro satMmeHus, Habnogasweroca 8 Hoabpa 2022 roga, ¢ ykasaHWeM ero 0OCHOBHbIX ¢as.

13:59

MaKcuManbHas

e =17

3eMHas

NMOJIYTEHb 3eMHasn
TEHDb

Kakow Bug 3aTMeHus Habnoganu o4eBmaubl 3Toro peHomeHa?

YacTHoe TeHeBoe

NonHoe TeHeBoOe

MonHoe nonyTteHeBoe

YacTHoe nonyTteHesoe

HeB03MO)XHO 0gHO3HAuYHO oNpefenunTb

B kakue bnmkanwme gatol (MpefWeCcTBYOLWME UKW MOCAEAYOWNE) B MPUHLXME MO0 MPON3ONTN TYHHOE

3aTMeHune?

16 mas 2022 ropa

24 okTa6psa 2022 roga

23 Hoabpsa 2022 ropa

7 ausapsa 2023 ropa

5 mas 2023 ropga



28 okTabps 2023 ropa

C ncnonb3oBaHneEM onarpamMmmMbl BUONMOTO OBMXEHUA ConHua no 3o4MakanbHbIM CO3BE30MAM onpepnennte,

B KaKOM C03BE3OnNn npe6b|Bana J'IyHa B MOMEHT CBOEI0 3aTMeHNA:
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OBeH

Teney

BbnunsHewubl

Pak

JleB

[eBa

Becbl

CkopnuoH

3mMeeHocel,

Crtpeney

Kosepor




Boponen

Pbi6bI

OnpefenuTe NPOAOMKUTENBHOCTb lYHHOTO 3aTMeHUs Mexay dasamu U{ u U,. OTseT Bbipa3nTe B MUHYyTaX.

Yucno




14 6annos

Ha pucyHke npenctasneHbl 8 KpynHenwmx CnyTHUKOB Knaccuyeckux nnaHet ConHeYHol CUCTEMbI C YKa3aHeM 1x

Ha3BaHWI N NINHENHbIX AMaMeTPOB. 30eCb TaKXe aNnsa cpaBHeHWs faHbl MepKypuii n MayToH.

1) FaHuMen 2) TutaH 3) Mepkypui 4) Kannucto
(5268 km) (5152 km) (4880 km) (4820 km)

e -

5) Uo 6) JlyHa 7) EBpona 8) TputoH  9)MnytoH  10) TuTaHmA
(3643 kM) (3676 KM) (3120 kM) (2707 kM) (2377 kM) (1577 kM)

Hwxe gaHbl |/|306pa>1<eH|/|ﬂ 8 knaccuuyecknx nnaHer.

YcTaHOBWTE COOTBETCTBME Mexny CnyTHUMKamMmu n rnyiaHetaMm, KOTOPbIM OHW MPpUHagnexart.

Kannucro MNnaHeTa A
No [NnaHeTta b
laHVMef [MTnaHeTa B
Jywa Mnaneta I

TutaH [Mnaneta [



TpuToH [MnaHeta E

EBpona [MnaneTa X

TutaHus MNnaHeTa 3

C ncnonb3oBaHMEM YNCNEHHbIX AaHHbIX nepBoro pucyHka onpenennTte, Ha CKO/IbKO MPOLEHTOB 06bEM Tena

TpuTtoHa 6onblie 06bEMa Tena lNnyToHa. OTBET OKPYrINTE 4O LENbIX.

Yucno

Hanbl 9 pasnuyHbix doTorpaduii: 3 HUX 8 NpenacTaBnaoT coboit 06pasbl AOHHOM YacTh 8 PasNNYHbIX KyXOHHbIX
CKOBOPOAOK M Nnb ofgHa dpoTorpadums nepenaét obpas CnyTHMKa Knaccuyeckonm nnaHeTobl. BoibepuTe

|/|306pa>KeH|/|e CnyTHUKa:




14 6annos

[aHa onarpamma «cnektp-ceeTnmocTb» (TepulunpyHra-Paccena) n mogenv BHYTPEHHErO CTPOEHNSI HEKOTOPbIX
KnaccoB 3B€34. [TyHKTUPHbLIMU NPAMOYIONbHNUKaMM yYKa3daHbl MHTepBasbl BO3MOXHbIX 3Ha4YeHnn (IB3)
01151 CBETUMOCTU 1 TeMnepaTypbl 3BE3[ COOTBETCTBYIOLLENO Kiacca, 3eNéHbIMU NPsIMOYrofibHUKaMn ykasaHbl IB3

LN paguyca aTuxX 3BE3[.

.
10", L - cBeTumMocTh ComHIA )

= LE}'

—
X
s
i
2
)
0
(3]
-
%)
o
=
=
@
11]
O

KpacHbre,
KapHHKM:

(3peco L,

| KOHB eKTHBHAA 30HA
| [TepeHot 3HEPr M3NyYeHUeN
_: SHEProeLIAenALL WA CAOA

= BbIPOKAEHHIH
INEKTPOHH.IN rag

OhdeKkTnBHas Temneparypa noBepxHocTu 3eesnbl (KenbsuH)
MpumevaHune: n3onMHMN paguycos 3BE3[ COOTBETCTBYIOT

3HaqveHusM R.=R 10"
I —
| — rpaHNLbl N0 CBETUMOCTY M TEMnepaType

‘ — rpaHuLbl N0 paaunycy

B Tene 3Be3abl KaKoro kjacca 3oHa nepeHoCa aHeprmn n3nyv4eHneM 4BrdeTca BHelWHen n cocTaBnaeT bonee 70 %

OT eé 0bbEma?

KpacHbin cBepxruraHT

lfony6on cBepxruraHT

XXénTbin Kapnuk

KpacHbin kapnnk

Benbin kapnuk



Mo ovarpamMme onpegenvite xapakTepHble UHTePBasbl BOSMOXHbIX 3HaYeHnin Temnepatypbl T, pagnyca R
n ceetumocTtn Ly ong 6enbix kapnukos. OTBET BbipasnTe KOaGPULMEHTaMN NPy COOTBETCTBYOLLUX CTEMNEHAX
Unu nokasaTtenamu ctenexn yncna 10 aTux senuumH.

102 < T, < .10*

7 6annos

PasMepbl CO3BE3ANI MPUHATO XapaKTepn3oBaTh TEMECHbIM YoM (UK YINOBOW NAOLWEAbI, aHaNoroM SINHENHOM
nnowaawn). Tak, coseeaavie puaaHa ABNgeTcs WeCTbIM Mo Yr0BOM NoWaan co3sesamnem Hebocsoaa; ero
BenuymHa coctasnsdet 1138 keagpaTHbix rpagycoB. Mpun 3ToM oHO codepxkuT 187 3B€3M, BUAMMbIX

HEBOOPYXEHHbBIM IM1a30M.
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Onpe,u,enl/lTe CpegHK NOBEPXHOCTHYHK KOHUEHTPaLUWKO 3BE3[, BUANMBbIX HeBOOpy)KéHHbIM [N1a3oM B 3TOM

/T
"

co3Besguun. OTBeT Bblpa3nTe B KONM4ecTBee 3BE3[ Ha KBa,EI,paTHbIVI rpanyc, okpyrnmTte 00 TbiICAYHbIX.

ﬂpnmeanMe. Cpe,quV“l HOBe,OXHOCTHOI/VI KOHLIEHT,DBL{MGIZ 3BE3/[ Ha3bIBAETCS OTHOLLIEHNE KOSIMYECTBa 3BE3/]

K TeJIeCHOMY yrily yd4acTKa H€6OCBO,H8, KOTO,DbIMv OHW 3aHVMAarT.

Yucno

CKonbKo (B cpefiHeM) Takux 3BE3[, MOMECTUTCA B OAHOM Kafpe dboToannapaTa, eciu ero nosie 3peHns pasHo

140 kBagpaTHbIM rpagycam?

Yucno



8 6bannos

Cupepudeckunii nepunof obpatleHuns JTyHbl OTHOCUTENbHO 3837 paseH 27.32 cyTok. OueHuTe YrioByo CKOPOCThb

BNOAMMOTIO OBMXEeHNA HYHbI no He6OCBO,EI,y oTHOocUTenbHO 3B&3a. OTBET Bblpa3nTe B rpagycax B CYTKW, OKpyrnuTe
0O OeCATbIX.

Yucno

Hana dotorpadus JlyHbl 1 FOnuTepa ¢ rannneesbiMu CNyTHUKamMK. I3BECTHO, YTO HE3aZ0MT0 A0 MOMEHTa
nony4yeHus aton potorpadmm NPOMU3oLWo LeHTpanbHoe nokpbiTue KOnutepa gruckoMm JlyHel (T.e. OnnTep

CKpbiBancs TenioM J1yHbl OT 3eMHOro HabngaTens, npy 3ToM A4S NOCNeAHEro OH ABWrancs no guametpy JlyHbl).
Ha MoMeHT cbéMku yrnosoit anametp JlyHbl coctaensn 31.0.

OnpenennTe NPOMEXYTOK BPEMEHW, pasaendaolinii MOMEHT OKOHYaHWA NoKpbITUA KOnuTepa 1 MOMEHT NoyYeHuns
aToi poTorpadun. OTBET BblpasnTe B MUHYTAX, OKPYIrInTe 40 LenbIX.

Yucno



Ne10

8 6bannos

[aHa KpnBas nameHeHus bnecka (BUOUMON 3BE3OHON BENNYMHbBI) CO BDEMEHEM L1 HEKOTOPOW
3aTMeHHO-NMepeMEHHOI 3Be3abl — GU3NYeCKN OBOVHON 3Be3Mbl, 61eCK KOTOPON N3MEHSIETCS B pesybTaTe
perynspHoO NoBTOPSAIOLLNXCS 3aTMEHUN OOHOM KOMMOHEHTbLI APYroi ¢ No3nuum 3eMHOro Habntogatens. 3arnaBHbiMu

NAaTUHCKNMW 6YKBaMI/I YKa3aHbl OCHOBHbIE 3KCTpeMaJlbHble TOYKN KpI/IBOM.
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Buanmasn 3Bé3gHasn BeNYMHAE, M

0 ) 10 15

Bpemsa HabnogeHun, cyT

lMosicHeHune: BuavmMas 3BE30HAA BEINYNHAE Ui O71eCK — CKaJldpHas aCTpOHOMMn4YecKas BeJindiHa, ABJIA0LasaCcA

KOIMYECTBEHHOV Mepowi OLLyILIeHNS YeTI0BEKOM CTENeHU SPKOCTY He6eCHOro 06beKTa.

Onpepenute cugepuyecknin nepmod obpalleHna gaHHOM Napbl 3BE34 BOKPYT obuero LeHTpa macc. OteeT

Bblpa3nTe B CYyTKaXx, OKpyrnnTe 0o uebiX.

Yucno

C ncnonb3oBaHMeM TpeTbero 0606LWEHHOro 3akoHa Kennepa:

3

a
M1+M2:F

onpegenute cymmy macc (M7 + M3 ) KOMNOHEHT ABOWHO CUCTEMBI, €CIM 06€ KOMMOHEHTbI ABUralOTCA
Mo KPyroBbiM opbuTaM 1 paccTosHne Mexay HUMK NocTosHHO 1 paBHo a = 0.267 a. e. OTBeT Bbipa3nTe B Maccax

ConHua, oKpyrnuTe Oo AeceaTbiX.

MpumeuaHne. B dopmyne 3akoHa Kennepa cugepnyeckunin neprnof obpalleHnsa gaHHOM napbl LOMKeEH 6bITb

Bblpa)keH B 3eMHbIX roflax, a Macchl 38630 — B Maccax ConHua. 1 ron = 365.26 cyT.

Yucno



