MyHuIMNAJAbHBIN 3TAN
Bcepoccuiickoit 01MMNIMAABI IIKOJIbHUKOB
10 ACTPOHOMHUHU
8 ximacc, 2022/2023 y4ueOHbIi roj

Jnumenvnocms 2,5 uaca. Maxcumym 48 6annos.

3agaua 1. CoObiTUs HOSIOpS (8 OaJs10B).

Bo Bpems moiHOTO TyHHOTO 3aTMEHHS 8 HOsIOps 2022 roga HabII0JaI0Ch e1e OTHO MHTEPECHOE
SIBJICHUE — MOKpbITHE Y paHa JIyHOM.
a) B xakoii aze naxogunace Jlyna 8 Hosiopst 2022 rona?
0) Onpenenure naty ONMXKANIIETO MTOTHOIYHUS.
B) Ompenenute, KOraa COCTOMTCS Omkaifimee coenuHenne Ypana ¢ ComHilem
(10CTaTOYHO yKa3aTh MECAI] U TON).

Bo3moocnoe pewenue:

a) [TomHOE MyHHOE 3aTMeHME HaOMOAaeTCs, Koraa JIlyHa BXOJUT B KOHYC TeHU OT 3emutd (T.€. Ha
oJIHOM TuHUU oka3biBatoTcst ConHile, 3emuis u JlyHa, npuyem 3emist mexxay Conniem u JIyHoi).
[Ipu sTOM 3eMHOW HAOMIOMATENh BUIWT OCBEIICHHYIO MOJOBUHY JIyHBI, 9TO COOTBETCTBYET
NOJIHOJIYHUIO. (2 6anna: 1 6ann 3a omeem + 1 6ann 3a apeymenmauuio; mojibKO 6epHbll
omeem 6e3 apeymenmayuu oyenugaemcsi 6 1 oann!)

06) Cmena ¢a3 JIyHBI TPOUCXOIUT CO CpeAHEH NEePUOAMYHOCTHIO B OJWH CUHOIWYECKUN
(JtyHHBIN) Mecsn — okono 29,5 cytok. CrenoBareiabHO, CIEIYIONIEe MOJTHOIYHUE HACTYNMUT 8
nexadpsi 2022 roaa (Tounee yrpoM 8 nexadpsi; B KaUeCTBE BEPHOTO OTBETA MOXKHO 3aCUUTATh U
7 nexadps 2022 roma, Tak KaKk TOYHOTO BPEMEHU HACTYIUICHUS MPEIAbIAYIIETO MOJHOTYHUS
yyanuiics He 3Haer). (2 oanna: 1 6ann 3a omeem + 1 6ann 3a apzymenmauuio; mojibKo epHulil
omeem 6e3 apeymenmayuu oyenusaemcs 6 1 oann!)

B cnyuae, ecau emecmo cunoouuecko2o nepuooa y4acmHuK UCNOIb3Yem CUOepuyecKull
(27,3 cym), mo 3a 6eco NyHKM 8) em) MONCHO nocmasums maxcumym 1 éann.
Omeemvl 5 Oexabps, 6 dekabps, 9 dexabps u Opyaue e Mo2ym ObIMb 3ACUUMAHbL KAK 8epHble!

B) Tak kak npousonuio nokpeitue Ypana JIyHou, To Ypan Bmecte ¢ JIyHOM HaXxoquInch Ha HEOe
B IIPOTHUBOIIOJIOKHOM cTopoHe oT CoiHIa, T.€. YpaH HaXoAuJcs B MpoTHBOCTOsIHUH (1 Oaiwn).
Coenunenue Ypana ¢ CoJIHIEM IPOU30MIET Yepe3 MOJIOBUHY CUHOIMYECKOrO Neproa Y paHa.

Ilepewiit apuanm paccyricoenuii:

VYpaH — BHEIIHsA TUIAHETa, HalIeM ero CHHOJUYECKHM MepHo/] C MOMOIIBI0 (DOPMYIIBI:
1/S=1/T, - 1/Ty. (1 6ann) T,= 84 rona, T, =1 rox, 3Hauur

1/S=1-1/84=83/84, 1.e. S= 1,012 rona = 370 cyrtok. (1 6ann)

Coenunenue Ypana ¢ CosiHiieM mipou3oiaeT yepes S/2 = 185 cyTok, T.e. B cepeanne mas 2022
roaa. (1 oann)
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oOpazom. Pagumyc opbutsl YpaHna 3HauuTeNnbHO OOJblIE paguyca OpOUThl 3eMIId, TOATOMY €ro
CUACPUUYECKHUI (3BE3HBIN) MEpPHOJ HAMHOrO OoJibllie Mepuoa OOpallleHUs IUTAaHEeThl 3eMJis
BoKpyT CoJHIIa, T.€. HAMHOTO O0bIne roaa (1 6ann). 3Ha4uT 3a TO BpeMs, Kak 3eMis caenaet |
o6opoT Bokpyr CoHIla, YpaH npoiaeT Maiayr 4acTh cBoei opouTthl (1 6ann). CienoBaTenbHO,
coequHeHre Ypana ¢ CoJIHIIEM [OOJKHO MPOU30UTH 4YyTh IMO3JHEE, YeM uepe3 MOJroja.
[IpoTuBOCTOSIHME OBLIO B Hauajie HOSIOPsI, 3HAUUT coeAMHEeHue npuaeTcs Ha mai 2022 roaa (1
oann).

3anaua 2. Ilocaanue noromkam (8 6aJ110B)

VY4yeHble OTHpaBWIM aBTOMATUYECKYIO MEXIUIAHETHYIO CTaHIUIO K Onwkaiiei 3Besne
[Ipokcume LlentaBpa co ckopoctbio 150 xm/c. Korna craHims JOCTUTHET LIETH, OHA JOJKHA
nocJyiath Ha 3eMJto paguocurtai. OnpenenuTe, CKOJIbKO BpEMEHU NPORAET OT MOMEHTA 3aIlyCcKa
KOpaOJIsi 10 MOMEHTA MOJTy4EHUs 3eMIITHAMU OTBETHOTO curHaia. CMOTYT Jiu TpanpaBHYKH 3TUX
YUEHBIX Y3HaTh, YTO MHUCCHsI CTaHIMM Obuia ycnemHoi? Paccrosinue ot 3emin 1o [Ipokcumsl
[entaBpa 1,3 mapcexka.

Bo3moscnoe pewenue:

1 nk = 3,086-10'¢ M (cM. cripaBouYHBIE JaHHBIE), TOTOMY paccTosiue 10 IIpokcumer IlenTaspa
1,3 nk = 4,012-10'® m. (1 6arn) D10 paccrosHme CTaHIMA IPOJETHT 3a £; = 4,012-10'%/150000 =
2,675-10'" ¢ = 8476,8 rona. (2 danna)

[TocnaHHbIi PaAMOCUIHAI IBMXKETCA CO CKOPOCTBIO cBeTa 3108 M/c, mosTOMy OT 3BE3IBI 10
3emum oH aBwKeTca £ = 4,012-10'°/3-108=133,7-10° ¢ = 4,24 rona (2 6anna).

Takum o6pa3zom, obtiee Bpems ¢ = 8476,8 + 4,24 =~ 8481 ron. (I 6ann)

[IpanpaBHYKH yY€HBIX — 3TO TPEThE MOKOIeHUE. [Jaxe B ciydyae mo3aHUX OpakoB JieTel U
BHYKOB W JIOJITOJICTUS CAaMUX TPANPaBHYKOB JIJISi TOTO, YTOOBI OHM MOTJIH TOJYYUTh CHUTHAJ,
JOJDKHO MpOMTH He Ooisiee 250 eT ¢ MOMEHTa OTHPABKU CTAHLUU JI0 MOMEHTAa BO3BpAILEHUS
curHasna. TakuMm oOpa3oM, MpanpaBHyKH HUKAK HE CMOTYT y3HAaTh O TOM, YTO MHCCHs Oblia
YCHEIIHOM — K MOMEHTY KOHIIA UX KU3HU CTaHIIMs OYyJIET ellle OYeHb 1alIeKo OT 3Be3/bl. (2 danna
3a ap2yMeHmupoBaHHblil 6b1600)

IIpu nposepre credyem yuumvigams, umo Y4ACMHUK MONCEM He NPOBOOUMb NPOMENCYMOUHbLE
8bIYUCTIEHUS, peudst 8 00wem eude. B ciyuae nonyuenus epno2o omeema 3a peuterue 8 0ouem
8UOe MAaKdice 8bICMABIAEeMcs NOJAHbIU ball. B cayuae nanuvus apughmemuueckux ouubox npu
NPABUTILHOLL JI02UKE PeleHUsl U BEPHOM KOHEYHOM 8bl800e OYEHKA 3d 3a0au)y CHUMcaemcsa Ha 2
oanna.
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3agaua 3. Counue u3 IOnurepa (8 6a1710B)

[Ipu KOMIBIOTEPHOM MOJETUPOBAHUH MOJIOAOW Yy4eHbIM CBsTO3ap OOBEAWHSII TUTAHETHI C
napameTpaMmu, cXoaHbIMU ¢ FOnutepom, 1715 ostydeHust 3Be37bl, moxoxkeil Ha CoJiHIe.

a) [louemy nst MomenupoBaHusi BbIOpaH nMeHHO FOmmrep?

0) CkoJbKo MIaHeT noHaaooumock CsaTo3zapy?

B) MoxHO 11 nostyuuTh «COJTHIE» U3 MHOKECTBA IJIAaHET, MOX0KKUX Ha Benepy?

Bo3zmoosicnoe pewenue:

a) Xumuueckuii coctaB FOmuTepa — ra30Boro ruraiTa — CXox ¢ XuMu4eckuM coctaBom CouHia
(2 6anna). Kpome toro, HOnurep sBisgeTcss camoil KpynHou u3 miuaHet (I oann). 10 U €CTh
OCHOBHBIE TNpHUYMHBI BbIOOpa CBsiTo3apoM umeHHo IOmwmrepa. Ilo xumuyeckomy coctaBy
noaxoauT Takxke CaTypH, HO OH MMEET MEHbBIIUN pa3Mep, MO3TOMY MOHATOOUTCS OoJblie
TUIAHET JUI CO3/1aHuUs 3BE3/IbI.

0) Mg co3maHusi 3Be37bl JOCTATOYHO cOOpaTh HYXHYIO Maccy, a Jajiblie Moj JACHCTBUEM
rpaBUTaluu OyAeT MPOUCXOIUTH HEOOXOAUMOE CKaThe U Pa30TPEB BELIECTBA.

Macca Connna (cM. cipaBodHblie MaTepuainsl) me = 1,989 - 10°°kr,

macca FOmurepa m,, = 1,899 - 10?7 kr, mosTomy nonagodurcs N = m. / my, = 1047,4 = 1050
IJIaHeT (2 6anna).

0) Cnenarp «CouHIle» U3 IUIAHET, MOX0XKUX HA Benepy, Hanpsmyto He monydutcs (I 6ann), Tak
KaK UX XMMHUYECKUI COCTaB OYEHb pa3Hbli (2 danna).

3anaua 4. 3narok co3Be3auii (8 6ayJ10B).

Ha pucynke npencrasnen Heratus GoTorpadpuu 38€31HOT0 Heda.

a) Kak HazpIBaeTcs co3Be3ane, pacioIoKeHHOE B IIPaBOil BepXHEH yacTu Kaapa?

6) Haiinure Ha dotorpacduu eme a8a co3pe3aus. Kak onu HazpiBarorcs?

B) Uto Takoe acrepu3m? EcTh 11 Ha hOTO acTEpU3MBI U €CIIH €CTh, TO MOKAKUTE UX U MOIMUIINTE
Ha3BaHUSL.

r) [IpuBenuTe Ha3BaHUE CaMOU M3BECTHOM SIPKOM 3BE3/bI U3 TEX, UTO MPHUCYTCTBYIOT Ha (HOTO.



Jnumenvnocms 2,5 uaca.
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Maxcumym 48 6annos.

Bo3moscnoe peuienue:

Haccuwonen

Uedei

Manaa Megeseguua

Bonswana Mensenuua

a) B npaBoii yactu kajpa pacnosioxeHo co3se3aue boabmas Measeauua. (1 6ann)
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0) Ha pororpadun moxHO onpenenuTs emie Tpu co3se3aus — Kaccuonesi, Manasa MeaBeauna

u Ledeii (cMm. pucyHok). Ha kapre MOKHO OmpesieiuTh TakKe 4acTh co3Be3nus [pakoHa (6e3
TOJIOBBI). 3a jit0Oble 08a U3 HUX CMABUMCS RO 2 Oanna 3a Kaxcooe, umozo makcumym 4 oanna
3a smom nyukm. C yKa3aHHBIMU co3Be3ausiMu cocenctByioT ['onune [lcel, XKupad, SAmepura,
Bosonac, HO X YaCTUYHBIE OYEPTAHUS HE YraJAbIBAIOTCS.

Ecnu yyacmuux o603nauun umvie co36e30us (HEBEpHO COEOUHUN 36€30bl UNU HENnPAGUIIbHO
noonucan), mo 3a Kaxcooe HegepHoe co3zeezoue munyc 1 oann (obwas oyenxka 00.4CHA
cocmasumyo He meHee () Oanioe 3a nyHKkm 0)).

B) ACTepH3M — 3TO JIETKO pa3iMuuMasi Tpymma 3Be3]l, UMEIoIIasi UICTOPUUECKU YCTOSIBILIEECS
camocTosTeNbHoe Ha3BaHue (I danna). Ha pucynke o603HaueHbl acTepu3Mbl bosibioi KoBIIL,
Mauawlii koBII 1 actepusm «Wy. JloctaTouHo ykazanust X0Ts Ob1 ofHOTO U3 HUX (I 6an).

r) «XBocT» Manoit Menseauiisl 3akanuuBaetcs IlossipHoii 3Be3a0ii (I 6ann). OHa yka3pIBaeT

Ha CeBepHBIN MOITIOC MUPA U UCIOJIB3YETCS JIsl OPUEHTUPOBAHUS (HallpUMeEp, B HABUTAIIUN).

3agauya 5. Ceepxruranr (8 0a/710B).

Amntapec (oo CkoprimoHa) — KpacHbI CBEPXTUTaHT, OJIHA U3 SpyalIINX 3Be3]] HA HOYHOM Hebe.
Macca AnTapeca coctasisiet 12,4 macc Connua, a paauyc — 676 paguycos ConHua.

a) Kakue nnaneTs! okazanuch Obl BHYTpH AHTapeca, eciu 01 uM 3ameHunn ComHie?

0) Onpenenute CpeaHIO TIOTHOCTH AHTapeca. Bo ckonbko pa3 miotHocTh CosHila Oosibliiie
IJIOTHOCTH AHTapeca?

Hpumeuanue: ob6vem wapoobpasnozo mena onpeodensemcs no opmyne V= 4nR/3, 20e m =

3.14, a R — paouyc wapa.

Bo3moscnoe pewenue:

a) U3 cripaBouHbIX paHHbIX: Macca ConHia 1,989- 10°° kr, paauyc Comuima 697 000 kM, 1 a.e. =
1,496-10'"' m = 1,496-10% km. Torna paguyc Artapeca R =471 172 000 km =~ 4,7-10'! m (1 6ann)
Pamunyc Antapeca Oombiie, yeM pammyc opouthl miaHeT Mepkypuii (0,3871 a.e.), Benepa
(0,7233 a.e.), 3emns (1 a.e.), Mapc (1,5237 a.e.), HO MeHblIIe, YeM paauyc opouTtsl Onutepa

(5,2028 a.e.), moaTomy BHYTpU AHTapeca okazanuchk 061 Mepkypuii, Benepa, 3emis u Mapc. (1
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bann; eciu paouyc nOCHUMAaH HeNpPAasUbHO, HO Ol MO20 PAdUycd NpasUibHO ONpedeeHbl
NIAHembl, OKA3a8Wuecs GHympu, mo 3a 3mom nyHKm makoice cmasumcst 1 6ann).

B) Macca Anrapeca: m = 12,4:1,989-10° = 2,47-10%! (1 6ann).

O6wbem AnTapeca: V'=4-3,14:(4,7-10')/3 = 4,35-10% > (1 6ann).

Torna mnotHocts AHTtapeca: p = m/V =15,7-107 xr/m>. (1 6ann)

UrtoO6s1 HaiTH MIIOTHOCTH COJTHITA, HYXKHO ONPEACIUTh €T0 00HhEM:

V. =4-3,14-(697-10°3/3 = 1,42-10*" »°. (1 6ann)

Torma mnoraocts Connua pe = 1,989-10°%/ (1,42-10°") = 1403 xr/v>. (1 6ann)

[Tnotrocts Connua B 1403/(5,7-107) = 24,6 Mmuiuona pas 6onsiue (1 6ann).

Yuacmuux moowcem pewams 3a0auy 6 obujem uode, He 0ends NPOMENCYMOUHBIX BbIUUCTIEHULL
maccewl u oovema Aumapeca u oovema Connya. Ilpu nomyuenuu eepuvix omeemog nyHkm 0)
OYeHUBAEMCsl 8 NOTTHOM 00beme 0adice Npu OMCYMCMEUU NPOMENCYMOUHBIX BbIYUCTCHU.

Ecnu yuacmuuk 6blnonHu 8b14UcieHus ¢ OWUOKOU, HO NPUBETl ePHYIO POpMYNLY OJis BbIYUCTEHUS

NJIOMHOCMU, MO 3a HAIUYUe 8epHOU Gopmynsl niomuocmu p = m/V cmasumcs 1 6ann.

3agava 6. Bocxoaut u 3axoaurt (8 6a/ioB).
IOub1ii acTpoHoM Buts 3ametun omHaxapl, 4TO HekoTopas 3Be3na Bi3omuia B 00" OI™ mo
MeCTHOMY BpeMeHHU. [lomorute Brurte onpenennts, CKOJIBKO €Ie pa3 3Ta 3B€3/1a MOXKET MEPECeyb

IF'OPU30HT B ITYHKTC MECTOHAXO0XACHUA Butu 3a JaHHBIC CYTKH.

Bosmooicnoe pewienue:

3Be3HbIE CYTKH, PABHBIE MIEPUOY BpALIEHNs 3€MJIM OTHOCUTEJIBHO HETIOIBUKHBIX 3BE31, UyTh
KOpOY€ COJHEYHBIX U paBHBI NpUMEpHO 23 yaca 56 MUHYT (3 6anna). Ilo3TOMy naHHas 3Be31a
3a ATU CYTKHM YCII€ET 3aliTH 3a FOPU30HT U BHOBBL B30HTU B 23 yaca 57 MUHYT MO0 MECTHOMY
BPEMEHU, TO €CTh NIEPECEUET FOPU3OHT €I ABAXKbI (3 6anna). Kpome TOTO, 32 OCTaBIIMECS TPU
MUHYTBI 3B€371a MOXKET OISATh 3aiTH 32 TOPU30HT, TPETHUM pa3 3a CYTKU MepeceKas FOpU30HT (2

banna).




