MyHununajabHbli 3Tan Beepoccuniickoi oJiMMnuaabl MKOJIbHUKOB
10 ACTPOHOMMH
2023-2024 yuyeOHbIi 01
9 kiacc
MakcuMajbHBIH 021 — 50 0aj110B

3agaua Nel. «3aragounas Benepay». (Maxcumanvuoiii oann — 8 6annos)
lanuneit Hamen yOemuTeNnbHBIC JOKa3aTeNIbCTBA MpaBoThl KomnepHuka, MpoHAOII0IaB MOTHYIO
nocIe0BaTebHOCTh a3 Beneprl. OnieHnTe, Kakoe MUHUMAIbHOE BPeMsl JOJDKHBI ObLTH Y HETO
3aHSATh 3TU HAOJIOJICHHS.
Aemop: I'yces Anopeti Braoucrasosuu

Bo3mo:xHoOe pereHne:

Benepa cBeTUT OTpakeHHBIM COJIHEYHBIM CBETOM, ITpHUYEM HaxoauTcst onmke K ConHIy, yeM 3ems,
nostoMy y Benepbl HaOmonaercs mosnHas cmeHa (a3. OgeBujaHO, 4TO (haza 3aBUCUT OT
OTHOCUTEJIBHOrO mojyokeHus Benepbl, ConHua u 3emild, KOTOpOE H3MEHSETCS BCIEICTBHE
ABKeHUs miuaHeT Bokpyr ConHna. O4eBHIHO, YTO NEPUOJ CMEHBbI (a3 coBMagaeT ¢ MEepUOJOM
CMEHbl KoH(urypauuii Beneppl. DTOT mepuox Ha3bIBACTCS CHHOIUYECKAM S M CBSI3aH C
cuJiepuyeckuMu rnepuopaMu oOpameHuss Bokpyr Connua Beneppl u 3emiM  ypaBHEHUEM
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Comnnua, To — cunepuueckuii nepuoa oopaiieHus 3emin Bokpyr ConHia, S — CHHOAMYECKUN TeproT
obpamienus: Benepsl. Mcrionb3ys cripaBoYHbIE MaTE€pHAIbl, ONPEIEIUM CHHOIUYCCKAN MTEPHOJT TS
Benepsl

rae T — cupepuueckuii nepuosa oOpaiienus Benepsl Bokpyr
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OTtMeTuM, 9TO HE OBUIO HEOOXOIUMO B TEUEHHE STOTO MEPHOJia HEMPEPHIBHO HaOM0AaTh Benepy,
JI0CTATOYHO OBLIO JUIIb 3aUKCUPOBATH OCTIEA0BATEIBHOCTH CMEHBI (ha3.

CxeMa OLICHUBAHMA:

Ne JTanpl pelieHust banaa

1 | [lepuon cMeHbI a3 coBmaaeT C CHHOAMYECKUM EPUOTOM 3

2 | 3anucaHa ypaBHEHHE CHHOAMYECKOTO IBUKEHHUS 3

3 | [MonmydeH npaBUIIbHBIN OTBET 2
NUTOIO: 8

HpnMeanHe: Y4aCTHUKH, MOTYT HC 3HATh (I)OpMYJ'Iy IJI1 CHHOAWYECKOIO nepruozia U BhIBOIAT €€,
HCIOJIb3YsA OTHOCUTCIIbHOCTL YIJIOBBIX CKOpOCTCfI. DTO HE CUMTACTCS OIMOKOH M OIICHMUBACTCA B
MMOJIHOM 00BbEME Ha BTOPOM 3Tall€ pCIICHUS.



3amauva Ne2. «Haoawaaem 3Be3aHoe He00». (Makcumanvhulil 6ann — 8 6annos)

C KaKoi yriIoBOi CKOPOCTBIO BpalacTcs TpyOa TEIeCKOoa Ha SKBAaTOPHAIbLHON MOHTHPOBKE IPH
HaAOJIIOIEHNH 3Be3/1?

Asmop: @oxun Anopei Braoumuposuu

Bo3mo:xHOe peuicHue:

Bpamenne Teneckormna J0HKHO KOMIIEHCHPOBATh CYTOYHOE BpalieHue HebecHoii cdeprl. Hebecnas

cdepa coBepiiaeT oIuH 00OPOT 3a CYTKU (IMIOCKOJIBKY 3eMJIsi 32 9TO K€ BPEMsl COBEPIIACT OJUH

MOJIHBIM 000POT BOKPYI CBOEH OCH), MO3TOMY YIJIOBasi CKOPOCTh BpalleHHus HeOecHOW cdepbl
360°

COCTABILSICT —— = 15% /yac

CxeMa OLlECHUBAHUSA

Ne JTanbl pelieHus baua

1 | Bpamienue Teneckormna JOHKHO KOMIEHCHPOBATh CyTOYHOE BpallleHne HebecHOi 3
cdepbl

2 | Bpems coBepiieHuss moigHoro ob6opora HeOecHOU cdepsl paBHO MNEPUOAY 3

obpareHus 3emyn
3 | [IpaBuiIbHBII OTBET

N

HUTOI'O: 8




3agaua Ne3. «Kak naneko...». (Maxcumanonwiti 6ain — 8 bannos)
OrneHuTe, Ha KAKOM PacCTOSTHUU OT MOBEpXHOCTH Mapca oOparaercs ero cnyTHuk doboc, eciu
npu HAOMIOACHWM IUIAHETHI C 3eMJIM B NPOTUBOCTOSHUM CHYTHUK YIOAJICH OT IIeHTpa
Ha0rogaeMoro aucka Ha 24,7"? CunuraeM, 4To TJIaHEThI JBWKYTCS TI0 KPYTOBBIM OpOHUTaM.

Asmop: I'ycee Anopeui Braoucnasosuu
Bo3moxkHoe pemenne:

Paccrossane mexxny Mapcom u ConHilem Bo3bMeM U3 Tabnunbl. [Ipu mpoTtuBocTostHME Mapc
HAXOJUTCS OT 3eMJIM Ha PACCTOSIHUU:

L =1,524—-1,000 =0,524 a.e.= 0,524 - 150 000 000 = 78 600 000 kM.

CrnenoBaTenbHO, pacCTOosTHUE OT IleHTpa Mapca no doboca:

24,7'm

r=L-a=78600000kMm - ———
60-60-180

paz =~ 9407 kM.

BOCHOJ’IBSyeMCH Ta6J'II/II_IeI7I u Haﬁl{eM paaunyc Mapca. Honyt{aeM, 4TO paCCTOAHHC OT ITIOBEPXHOCTHU
IIJTaHCTHI:

h=r—R =9407 — 3400 = 6007 km.

CxeMa OLIECHUBAHUA:

Ne Jransbl penieHus bana

1 | Haiineno paccrosinue Mexxay 3emiiell 1 MapcoM B IPOTUBOCTOSIHUU 2

2 | B atux ycnoBusx HaiizieH paauyc opoutsl Poboca 4

3 | Berancnieno paccrosiHue ot moBepxHoct Mapca 10 @oboca 2
HUTOI'O: 8

IIpumeuaHue: eciay paccTOSIHME MEXIy HOBepXHOCTbIo Mapca u Pob6ocoM BBIUUCIEHO C
HCIIOJIb30BAHUEM CIIPABOYHBIX MATEepUaIoOB O paamyce Mapca u panuyce opoutsl doboca, TO
nyHKTH | 1 2 He oneHnBaroTces (0 6amioB), a 3a MyHKT 3 CTaBUTCS MOJTHBIN Oa.



3anaua Ne4. «Pa3mepsl 3k3011aHeT». (MakcumanvHulii bant — 8 6annos)
VY4eHble UIYT MJIAaHEThI AJI KOJOHU3alUUU B OyayiieM. J{is aTux neneid oHu OTOMPAIOT JIMIIB Te,
Ha KOTOPBIX YCKOpPEHHE CBOOOJHOTO MAJCHUS BO BCEX TOYKAX IMOBEPXHOCTH HE IPEBBIIIACT
YCKOPEHHE CHJIbl TSKECTH Ha TMOBEPXHOCTHM 3€MJIM, a CYTKM paBHbBl 3eMHbIM. Haiinure
MAaKCHMAaJIbHBIN BO3MOKHBIN paJinyC TAKOM IIaHeThl. [[1aHeTy cuntaem OJHOPOAHBIM IIAPOM.

Asmop: @oxun Anopei Braoumuposuu

Bo3moxkHoe pemenne:

M

VYckopeHne CBOOOAHOrO MaJeHUs HA IOBEPXHOCTH IUIAHETHl PAaBHO g = GE’ rie M — macca

IIJIaHCTHI, R - paanycC IJIAHEThI, g — YCKOPCHUC CBO60,Z[HOI‘O naacHus Ha 3emne. Tak kak niaaHeTa
BpamacTCsa BOKPYT CBOCH OCH, TO HaliICHHOC 3HAYCHHE £ XapaKTCpHO JIA IMOJIFOCOB, IJIA BCCX

M
OCTaJIbHBIX MUPOT 3PPEKTUBHOE 3HAUEHUE g OyneT g = G a7

[Tnanera Bparaercsi BOKPYT CBOSH OCH C TICPHUOJIOM, PABHBIM IIEPUOTY OOpaICHHs 3EMIIH, TTI0O3TOMY

2TR ’GM o
JOJIZKHO BBITIOJIHATCA HCPABCHCTBO! T < T, HHA4YC JIMHCHUHA] CKOPOCTh TOUYCK Ha 9KBATOPC 6y,HeT

Oouplie MepBOi KOCMUYECKON CKOPOCTH M TUTaHEeTa pa3pymuTcs. Bo3Benem B kBaapar obe dacTu

4m?R
BTOPOI'0 HEPABEHCTBA M C yYETOM IIEPBOI0 HEPABEHCTBA HOMYYHM — < g.lloncraBnsis u3BECTHBIC
T?  10-(24-3600)?
YHUCJIOBbIE JaHHbBIE, IToy4aeM R < g D 1,9-10°m
412 4-3.142
CxeMa OlleHMBAHUA:
Ne JTansl pelieHust baaa
1 | Belpaxkenue asisi ycKOpeHHsi CBOOOIHOTO MaICHUS Ha IJIaHETe 2
2 | YckopeHue cBOOOTHOTO MaIeHUs Ha IJIAHETE JJOJDKHO OBITh HEe 00JIbIIE ( 2
3 | [Inanera Bpamiaercs, ¥ CKOPOCTh TOUEK IKBATOpa HE MPEBOCXOIUT MEPBYIO 2
KOCMHYECKYIO JIJIsl JAHHOM TJIaHEThI
4 | IlonyyeHne KOHEYHOTO OTBETA 2
HUTOIO: 8




3agaua Ne5 «YoOerawommue cyMepkw». (Makcumanvusiii 6ant — 8 6annos)
Koopaunarel ropona Makana (bpasumust) 01'59” c.m. 51°03' 3.1. 1 koopauHatThl ropoga Kuro
(OkBagop) 13'00” ro.m. 78°30°00” 3.1. Ompenenure B KaKOM TOpPOJIE€ M Ha CKOJIBKO paHbIIIE
HACTYMAIOT aCTPOHOMUYECKUE CYMEPKHU.

Asmop: Bepxosckux Heopv Bauecnrasosuu

Bo3mo:xHOe peuicHue:

O6a ropoaa HaxoaaTCs B 3amaJHOM HOJYLIIApUU U JIeKaT MPaKTUYECKH Ha dkBaTope. Yem Ooublie
JI0JITOTA B 3aIaIHOM IOJIYIIAPUH, TEM I03)KE€ TaM HAaCTyHarT CYMEPKH, IPUYEM HE BaXKHO KakHe
nMeHHO. Tak ’xe B pelIEeHHWH 3a/Jadyd HE HY)KHO YUYWTHIBATh HIMPOTY PACIOJIOKEHHUS TOpoJa,
MIOCKOJIbKY 00a ropojia HaXxosTcsl Ha 3KBaTope. PazHuiia B 10JIr0Te MOKaKET Ha CKOJIbKO paHbIIe
WJIM 1T037Ke HAcTynAT cymepku: 78°30 - 51°03"=27°27', yTo BIOIHE AOIIYCTUMO OKPYIIIUTH A0 27,5°.
VYuuThiBas pacnosaokeHue ropoJoB Ha 3KBATOPE, COCTABUM MPONOPLHIO:

360° - 24 yaca

27.5° - X yacoB
Otkyna x = (24-27,5)/360=1,83 yaca.
[TepeBeneM moTydeHHBIH pe3yabTaT B 9ackl © MUHYTHI 1,83:60=110 munyT wim 1 gac 50 MuHyT.
Tenepp HYXHO ONpeAENUTh B KAKOM rOpojie CyMEpPKU HACTyIST paHblie. B Tom ropone, KOTopblit
pacnosoxeH OJinKe K HyJIeBOMY MEpHUJIMaHy WM MUMEET MEHblIee 3HaueHHE 3anagHoN JOJTOTHI,
CyMEepKM HacTymaT pasbiie. [lo ycmoBuro 3agaum, 310 ropox Makana B bpaswimn.
AcCTpoHOMHYECKHE CYMEPKHU HACTYIIST paHblie B ropoae Makana Ha 1 yac 50 MuHyT.

CxeMa OLICHUBAHMA:

Ne JTansl pelieHust baaa

1 | Ykaszanue Ha To, 4TO 00a ropoja jexar Ha 3KBAaTOPE U MOITOMY LIUPOTY 2
TOPOJIOB IIPU PELICHUH 33184l MOYKHO HE YUUTHIBATh

2 | ITpaBuibpHOE onpesiesieHHe PAclooKeHHe TOPoI0B B 3anaIHOM NOJIYIIApHH 2

3 | [IpaBuIBHBIN yUeT pacroI0KEeHUS TOPOIOB B 3aafHOM NOTYIIAPHH MTPH 2
OIIpeIeIeHUH MOPSIKA HACTYIUIEHUS] aCTPOHOMUYECKHUX CyMepeK

4 | IlpaBUIIbHBIM YUCIIEHHBIH OTBET 2

HUTOI'O: 8

IIpuMeyaHue: yJaCTHUK IPU BBIYMCICHHSIX MOXKET y4ecTb 27’ Kak JECATUYHYIO 4acTh YMCIA. 3a
Takyl0o OmHOKy oOIiee KOJM4ecTBO OaiioB cHIbkaercss Ha 1. OtpunarenbHble Oanisl He
BBICTABIIAIOTCSL.



3anauya Ne6 «3Be3nHble KapTb». (Maxcumanvnvii 6ann — 10 6annos)
VYkaxuTe Ha PUCYHKE MPUMEpHbIE IPAHULIBI U3BECTHBIX BaM co3Be3anii. YKaxuTe X Ha3BaHUS.
OTMeThTe Ha PUCYHKE W HA30BHTE M3BECTHbIE BaMm 3Be3[bl, acTepu3Mbl M OOBEKTHI JABHETO
KocMoca. Ha prucyHKe MOKHO yKa3aTh TOJIBKO HOMEpP OOBEKTa, a Ha JIMCTE B KJIETOUKY YKa3aTb
Ha3BaHWE 00BEKTA U €r0 HOMED.
Asmop: Bepxosckux Heope Bauecnasosuu

Bo3mo:kHOe penenne:
CM. PUCYHOK Ha CIICIYIOIICH CTPAHHUIIE

CxeMa OLlECHUBAHUSA

Ne JTanbl pelieHus baua
[TpaBuiibHO 0003Ha4YEHO HEeHTpatbHOE co3Besaue (Tererr) 2
2 | 3a kax/ablii paBUIBLHO 0003HAYCHHBIH 00BEKT HA KapTe 3BE€3JHOr0 Heba 1
HUTOI'O: 10

IIpuMeuyaHue: 3a KaXIbli NPaBUIBHO YKa3aHHBIM OOBEKT, KpPOME LEHTPAJIbHOIO CO3BE3Us,
YYaCTHUK OJUMIIHNAIbEI oiydaeT 1 6amn (B cymme He Oosee 8 6amioB). Ecin kakue-mn00 00BEKTHI
(He BayKHO KOJIMUYECTBO) Ha3BaHbl HEBEPHO WUJIM YKa3aHbl OLIMO0YHO, YTO YYaCTHUK Haka3bIiBaeTcs -1
0aJJIOM K UTOTOBOM OIeHKe 3a 3a71aHue (Ho MeHee () 0aioB OH MOMY4YHUTh He MOXeT). [Ipu npaBuibHO
YKa3aHHOM Ha3BaHUU CO3BE3/MIA, HO TIPU OTCYTCTBUU ITPOBEACHHBIX I'PAHMII, OIICHKY 32 BHIIIOJHEHHE
3aJJaHHs HE CHUKAEM.
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