LLikonbHbIN 3Tan BcOLU 2024 /25, actpoHomMus, 9 Knacc

8:00—22:00 26 ceH 2024 .

6 bannos

BbibepuTe BCe NpaBusibHbIE YTBEPXKAEHNSA:

HeBoopyX&HHbIM rnasom ¢ 3eMnum MOXXHO yBepeHHOo HabniogaTb 7 60Mbwnx
nnaHeTt ConHeyHou cucTteMmbl

3emMnsa aBnseTca caMmon 60nbLION NTAHETON 3EMHON FPynnbl

PaccesiHHble 3BE3fiHble CKOMMeHWs, KaK NpaBu/io, UMeloT 60sbluylo Maccy,
yeM LapoBble

Bnuwxanwas k ConHuy 3Besga — lNpokcuma LleHTaBpa
CornacHo coBpeMeHHbIM oueHKaM, Bo3pacT JlyHbl coctaBnseT 4.57 MnH net

®OuHanbHou cTaguen aponoumn ConHua cTaHeT 6enbin Kapnuk



14 6annos

[aHa ynpouléHHas cxeMa ConHeyHol cucTeMbl (He B MacluTabe) ¢ yKasaHMeM HyMepaLunmn e€ OCHOBHbIX Tef.

YcTaHOBUTE COOTBETCTBME Mexay Ha3BaHAaMW npencTtaByieHHbIX Tes Ui CUCTEM Tel U X HOMepaMn Ha PUCYHKeE.

ﬂpnmeanMe. ”pM peLlieHnn 3agadyuv BamM MO)XXeT OKa3aTbCA [10J/1e3HbIM HepaBeHCTBO /14 CpegHnX

reJinoLeHTPNYeCcKnx paCCTOFIHMMv Q; A0 rJiaHeT-KapJ/inkKoB.

a’Ll,epepa < a’l'lnyTOH+Xap0H < a’Xaylvlea < A\akemarke < a’apmua

KomeTa 1
2
3
MepKypum
4
)

Jpuaa (KapnunkoBas nnaHeta)

tOnuTtep



YpaH

JlyHa

XapoH (CnyTHWK Unn «HanapHuK» MnyToHa)

[NaBHbIN NOAC acTeponaoB

Y KaKoW Knaccuyeckon nnaHeTbl OTCYTCTBYET aTMocdhepa?

OTtBeT

Kakoe HebecHoe Teno angetcs 6nvxkanwmm K ConHLy CNyTHUKOM NnaHeTbl?

OTtBeT

10

11

12

13

14

15

16

17

18

B kakon obnactu ConHeyHoWm cucTemMbl pacnonaraeTcs Kapankosas niaHeTa Llepepa (He yka3zaHa Ha pucyHke)?

OTtBeT




11 6annos

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

YcTaHOBUTE COOTBETCTBUE Mexay I/I306pa)'KeHI/IFIMI/I TyMaHHOCTeIZ N NX Ha3BaHNAMMN.

TyMaHHOCTb A FanTens (M27)

Konbuo (M57)

TymaHHOCTb B KpaboBnaHasi TyMaHHOCTb (Ml)

KoHckas ronosa (Barnard 33)

TymaHHOCTb B Bonbwasa TymaHHocTb OproHa (M42)

HeB0O3MOXHO onpenennTb

YcTaHOBUTE COOTBETCTBME Mexay I/I306pa)'KeHI/IFIMI/I TyMaHHOCTeIZ N nX TmnamMmn.

TymaHHOCTb A lNnaHeTapHas TyMaHHOCTb
TyMaHHOCTb b TEMHas TYyMaHHOCTb
TymaHHOCTb B OnddysHaa TymaHHOCTb

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



TymaHHOCTb A

TymaHHoOCTb B

TymaHHOCTb B

HeBo3mMOXXHO ornpeanennTb, NOCKOJIbKY Y Kaxgon TYMaHHOCTU CBOSA cynb6a



12 6annos

Ha pvicyHKke npefcTaBneHa BOCTOUHas YacTb MaTeMaTUYECKOro ropy3oHTa NS XUTENs CEBEPHOTO
reorpacryeckoro nonywapus ¢ ykasaHuem ctopoH ceeta: cesepa (IV), tora (S), Boctoka (E) — v ueTbipéx Touek

Bocxopa ConHua: A, B, C, D, — pocturaeMbix UM B pasHble MOMeHTbI rofa. [Mpu aToM ase u3 Hux — A v D —
ABMIAOTCA NOrPaHNYHbIMMN.

YCTaHOBUTE COOTBETCTBME MeXOy TOUKOM MaTeMaTUYeCKOro ropu3oHTa U AHEM, B KOTOPbIN B 3TOW TOYKE BOCXOAMNT
ConHue.

[leHb BeceHHero paBHOOEHCTBUA N

A
B
[leHb NeTHero cConHLecToaHuns
FE
C
CaMbIln KOPOTKUI OeHb roga B JaHHOW ToYKe
NOBEPXHOCTN 3eMin
D
S

Kakuve 6onbluvie Kpyrv Bceraa nepecexkaT ropusoHT B Touke F?




BepTtukan ceetuna

HebecHbin akBaTop

IKNNNTUKa

HebecHbin MepuanaH

MepBbin BepTUKan

prr CKJZIOHeHund ceeTuna

Kakoi 3Hak nmeet cknoHeHune ConHua B TOT MOMEHT, KOrfga 3TO CBETUJI0 BOCXOOWT B TOYKE C?

3Hak «+»

3HaK «—»

HeB03MO)XHO OfHO3HaYHO onpenennTb



12 6bannos

[aHa cxema nyHHOro 3aTMeHuns, HabntogasLwerocsa ¢ Tepputopun Poccun 28 oktabps 2023 roga, ¢ ykasaHneM ero

OCHOBHbIX daas.

238:58

Maximum
2314

3eMHadA TeHb

3eMHas nonyTeHb

Kakol Bug 3aTMeHus Habnoganu o4yeBualbl 3Toro deHoMeHa?

NonHoe TeHeBoe

MonHoe nonyTteHeBoe

YacTHoe TeHeBoe

YacTHoe nonyTteHeBoe

HeB0O3MO)XHO OfHO3HaYHO onpepennTb

B kakne bnmxkanwme gatbl (NpeaWwecTByOLWME UK MOCNeaAyoWMe) B NPUHLMNE MO0 MPON30ONTUN NYHHOE

3aTMeHune?

5 mas 2023 ropga

14 okTabpsa 2023 roga

11 Hosa6psa 2023 ropa

27 pekabpsa 2023 ropa




25 mapra 2024 ropa

18 ceHntabpa 2024 ropa

Y70 0bnapaet 6onbllen CKOPOCTbIO BUOANMOIrO NepemelleHnsa no Heboceoay (oTHocuTeNbHO 3BE3A): JlyHa

Wnu TeHb oT 3emMnun?

TeHb oT 3emnu

JlyHa

HeB03MO)XHO OfHO3HaYHO onpenennTb

OnpenennTe NPoOOHKMNTENIbHOCTb TYHHOrO 3aTMeHua Mexxay dasamu P1 n P4. OTtset Bbipasnte B MUHYTaX.

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) FaHumep 2) TutaH 3) Mepkypuit 4) Kannucto
(5268 kM) (5152 km) (4880 kM) (4820 kM)

Siiaf) ‘ ﬁ ’
s -

5) No 6) lyHa 7) EBpona 8) TputoH  9) MnytoH  10) TuTaHuA
(3643 kM) (3476 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.

laHVMef [MnaHeTa A
TuTaH [NMnaHeta b
Kannncto [MnaHeTa B
Vio Mnaneta I

JlyHa MMnaneta [



EBpona [MnaHeta E

TpuToH [MnaneTa X

TutaHus MNnaHeTa 3

|/|CI'IO)'Ib3yF| YnCleHHble OaHHble NepBOro puCyHkKa, onpenennte, Ha CKOJIbKO NMPOLUEHTOB paanyc laHnMepna 6onblie

paguyca Mepkypusa. OTBET oKpyrnnTe 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:




12 6annos

Ha pnCyHKe npencrtasjieHa HebecHas Cq)epa 1 €€ OCHOBHbIE TOYKW, INHUK, Kpyrun onda Haxogauwerocs

Ha WwupoTe ¢ xutens CeBepHOro NoyLwapwus; CTPENKON yKasaHo HanpasneHre CyTOYHOro ABXEHNA 3Be3/bl A.

Toyku:
O — HabnwpgaTesb,
Z A — cBeTuno (3Besna),
Z — 3eHuT,
Na — Hagup,
N — ceBep,
S —or,
E — BOCTOK,
W — 3anag,

P5 — t0XHbI nontoc Mupa,
Py~ CeBepHblii nonitoc Mupa.

JInHnu:

EW — nuHua “BocTok-3anapg”’,
ZNa — oTBecHas nuHus,

NS — nonyneHHasi NuHUS,
PyPs — ocb mupa.

Kpyru:

WZENa — nepBblit BepTUKan,

NESW — MaTeMaTU4yeCKUi FrOPU3OHT,
QWQE — HebecHbIn aKBaTOp,

ZANa — BepTuKan cBeTuna,

RAR — Kpyr CK/IOHeHUs cBeTUNa,
NZSNa — He6eCHbI MepugmnaH.

B kakoi 13 npefcTaBneHHbIX TOYEK aCTPOHOMUYECKUIN a3nMyT (YrnoBas KoopauHaTa) OOCTUraeT CBoero

MUHUMasbHOIO 3Ha4YeHna?

Z

Qn

Boonb Kakom npaMoi Bce HazeMHble NpeamMeTbl oTbpachIiBatoT CBOW TeHU Ha Bocxode ConHua B AICHbIN OeHb
paBHOOEHCTBUA?

ZNa

Py Pg

NS

QnQs



EW

Kakue gBa 6onblumnx Kpyra 6yayT coBnagath ApYyr C APYroM And HabnopaTtens, pacrnoioXeHHoro

Ha reorpadunyeckom nontce?

NZSNa

QsWQNE

WZENa

NESW

Kakune ropnaoHTasbHble KoopanHaThbl 6yoeT UMeTb aKBaTopMaribHasa 38e30a B MOMEHT e€ BepXHel KybMUHaLm
B Touke g, ecnu WupoTa MecTa Habnoaerus ¢ = 45°? OTBeT Bbipa3uTe B rpafycax, OKpyrnTe 40 Lenbix.

BbicoTa:

AsumyT:



7 6annos

PasMepbl CO3BE3ANIN MPUHATO XapaKTepu3oBaTb TENECHbIM YoM (UK YINOBOW NoWaAbo, aHanoroM fIMHENHO
nnowaan). Tak, cosseaane Knta aBnseTcs 4eTBEPTbLIM MO YIMOBOW Nollaan co3sesaneM HebocBoaa; ero
BenuunHa coctasnaet 1231 keagpaTHbii rpagyc. Mpu aToM oHo comepxuT 170 3BE30, BUAMMbIX HEBOOPYXXEHHbLIM

rNna3oMm.

OnpenennTe CpedHo NOBEPXHOCTHYH KOHLIEHTPALIMIO 3BE3M, BUOANMbIX HEBOOPYXEHHbLIM 1a30M B 9TOM

co3ee3guun. OTeeT Bblpa3nTe B KoInM4ecTBe 3BE3[ Ha KBa,EI,paTHbIM rpanyc, okpyrnmTte 0o TbiICAYHbIX.

lMpumeyaHune. CpenHeri NoBepXHOCTHOV KOHLIeHTpauumeri 3863 Ha3blBaeTcs OTHOLLIEHNE KOIMYecTBa 3BE3]

K Te/IeCHOMY Y7y y4acTka HebocBoa, KOTOPbIV OHU 3aHUMAaloT.

Yucno

Ckornbko (B cpegHeM) Takunx 3BE3[ NOMeCTUTCH B OAHOM Kagpe doToannapaTa, eciin ero rnosie 3peHus paBHo

120 kBapgpaTHbIM rpagycam? OTBET OKPYrnTe A0 LesbIX.

Yucno




5 6annos

B aBrycte 2003 roma coctoanock BenvKoe NpoTusocTosHe Mapca, Npu KOTOPOM PacCTosHUE MexXay

3emnén 1 KpacHoit nnaHeTon 4OCTUMIO MUHUMAaNbHOMO 3HaveHUs — 55.79 MnH KM. B 9TOT MOMEHT NoBepxHOCTb
naaHeTbl aKTVMBHO UCCefoBana aMeprKaHckasa opbuTtanbHas cTaHuusa Mars Odyssey. Onpegennte MUHUManbHbIN
NPOMEXYTOK BPEMEHU OT MOMEHTa MOCLIIKM pagnocurHana ¢ NoBEPXHOCTM 3eMun K CTaHLUMN 1 4O MOMEHTa
npuéma OTBETHOrO pagunocuUrHana Ha 3emne, ecnuv Bpems npruéma n obpaboTkn curHana, BbINONHEHNS
nocTaBNeHHON 3adayn, GOpMUPOBaHNS OTBETHOIO CUrHaNa 1 OTNPaBKK ero Ha 3eMsto annapaTypor CTaHunK
cocTaBnano 3.8 MuHyTbl. OTBET Bblpa3nTe B MUHYTax, OKpYrnuTe 00 AecATbix. CKOpOCTb pacnpoCcTpaHeHns

paaunoBonH B kocmoce coctasnsget 300000 km/c.

Yncno




7 6annos

Ha pucyHke npepncrtaBneHa dopMa penbeda (MOTYXLWUIA ByIKaH) NOBEPXHOCTM HEKOTOPOW KNacCMYEeCKOWM NiaHeThbl

Mo ropu3oHTanbHOM OCK yKasaHa nnaHeToLeHTprYeckas aonroTa (B rpafdycax), No BepTUKanbHoOn —

nnaHeToleHTprYeckas WwupoTa (B rpagycax). icnonbaysa Nuilib JaHHbIA PUCYHOK W TMHENKY, OTBETbTE Ha BOMPOChI

16°

220° 224° 228° 232°

R ——
-5000 0 5000 10000 15000 20000

B kakoM nonylwapuu nnaHeTbl pacrnonaraeTca gaHHas dopma penbeda? CrnefyeT nonaratb, YTO CeTKa

NNaHeTOLLEHTPUYECKMX KOOpAMHAT ONpeaenseTcs aHanornyHo reorpapuyeckom.

() 1OxHoe
O CeBepHoe

() HeBoamoxHo onpeaenuTb

OueHuTe pagnyc 3TOM KacCUYecKom NaaHeThI. OTBeT Bblpa3nTe B KNJIOMETPaX, OKPpyrnnTe Ao uenbix.

Yucno




