MyHuIMNAJAbHBIN 3TAN
Bcepoccuiickoit 01MMNIMAABI IIKOJIbHUKOB
10 ACTPOHOMHUHU
7 xmacc, 2022/2023 y4aeOHbIi TO

Jnumenvnocms 2,5 uaca. Maxcumym 48 6annos.

3agaya 1. CoobiTus HOsIOp (8 Oass1I0B).
Bo Bpemst moHOTO JTyHHOTO 3aTMeHus 8 HOsIOps 2022 roa HabII0AaI0Ch ellle OJTHO UHTEPECHOE
SIBJICHUE — MOKpBITHE YpaHa JIyHOu.
a) OnumuTte (M300pazute) B3auMHoe pacrnosniokenne Connia, JIynsl, 3emiin u YpaHa Bo
Bpems 3aTMeHus 8 HoA0ps 2022 rona.
0) B xaxoii ¢aze naxoaunach JIyna 8 Hosiopst 2022 roga?
B) Onpenenure AaTy ONMKAUINETO MTOJTHOTYHUS.

Bo3moscnoe pewenue:

a) [TonHoe nyHHOE 3aTMeHHe HaOmoAaeTcs, Koraa JlyHa BXOJUT B KOHYC T€HU OT 3emii (T.€. Ha
OJIHOM JTuHUHU oKa3biBatoTcsl Connue, 3emus u JIyna, npuuem 3emist mexay CosHiem u JIyHoi).
(1 6ann)

Tax xak npousonuio nokpeitue ¥Ypana Jlynoii, To Ypan Bmecte ¢ JIyHo#l Haxoaunuch Ha HEOE B
MPOTUBOMNOJIO)KHOU cTopoHe oT ConuHua (1 éann).

Omu 06a nynkma mocym 0vimov 3aMeHenbl Ha 00uH pucyHok. Ilpu npasunvHom pacnonodiceHuu
00vexmos (be3 yuema macuimada paccmoauuil u pazmepos!) 3a pucynox cmasumces 2 oanna.

6) IIpm Takom pacnoyio)KeHHH OOBEKTOB 3€MHOM HAOIOATENb HEMOCPEICTBEHHO Iepes
BXOXAcHHEeM JIyHBI B T€Hb 3€MJIM BHJIUT OCBEUICHHYIO MOJOBHHY JIYHBI, YTO COOTBETCTBYET
NOJIHOJMYHUIO. (3 6anna: 1 6ann 3a omeem + 2 6ann 3a apeymeHmayuio; moavKo 8epHblil

omeem 6e3 apeymenmayuu oyenusaemcs 6 1 o6ann!)

B) Cmena a3 JIyHbl MpPOUCXOOUT CO CpEeAHEN MEePUOJAMYHOCTHIO B OAMH CHUHOJWYECKUN
(tyHHBIN) Mecsl — okosio 29,5 cytok. CleaoBaTeabHO, CIAEAYIOUIEE MOJHOIYHHE HACTYIUT 8§
nexadps 2022 roaa (a UMEHHO yTpoM 8§ JieKa0psi; B KAUeCTBE BEPHOT'O OTBETA MOYKHO 3aCUUTATh
u 7 nexadps 2022 roga, Tak Kak TOYHOTO BPEMEHHU HACTYIUICHHS MPEIBIAYIIErO MOJTHOTYHUS
yyaluiics He 3Haer). (3 oanna: 1 6ann 3a omeem +2 6anna 3a apeymeHmayuro; mojibkKo 6epHulil

omeem 6e3 apeymenmayuu oyenusaemcs 6 1 oann!)

B cnyuae, ecau emecmo cunoouuecko2o nepuooa yuacmuuk ucnoiv3yem cuodepudeckuil (27,3
cymi), mo 3a NYHKm 8) eMy MONCHO nocmagums makcumym 1 6ann 3a paccysxcoenusi.
Omeemvl 5 0exabps, 6 dekabps, 9 dexabps u Opyaue He Mo2ym ObIMb 3ACUUMAHbBL KAK 8epHble!
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3anaua 2. Ilocaanue noromkam (8 6aJ10B)

VYueHble OTOpaBUIM ABTOMATHUYECKYIO MEXKIUIAHETHYIO CTaHUMIO K Onmxaliend 3Be3ze
[Ipokcume lLlentaBpa co ckopocthio 150 xkM/c. Korna craHuus AOCTUTHET LEIH, OHA JIOJKHA
nocaaTh Ha 3eMiTto paguocurtai. Onpenennure, CKOJIbKO BpEMEHU IPOMJIET OT MOMEHTA 3aIlycKa
KOpabJIsi 10 MOMEHTA MOJIYYEHUs 3eMJITHAMU OTBETHOTO curHajia. CMOryT Jid panpaBHyKH 3THX
YYEHBIX y3HaTh, YTO MHUCCHS CTaHIMHU Obuta ycmemntHoi? Pacctosaue ot 3emuu 10 [Ipokcumer
IlenTaBpa 1,3 mapcexka.

Bo3mooicnoe peuitenue:

1 nk = 3,086-10'¢ M (cM. cripaBouYHBIE JaHHBIE), TOYTOMY paccTosiHue 10 IIpokcumer IlenTaspa
1,3 nk = 4,012-10'° m. (I 6ann)

DTO paccTOSHME CTAHIMS NpoieTuT 3a ¢; = 4,012-10'%/150000 = 2,675-10'! ¢ = 8476,8 rona. (2
oanna)

[TocnaHHbli paguOCHIHAI IBMXKETCS CO CKOPOCTBIO cBera 3-10% M/c, mo3TOMY OT 3BE3MBI 10
3emun oH aBmKeTCH f, = 4,012-10'°/3-108 = 133,7-10° ¢ = 4,24 rona (2 6anna).

Takum obpaszom, obuiee Bpems ¢ = 8476,8 + 4,24 = 8481 rox. (I 6ann)

[IpanpaBHYKH YUEHBIX — 3TO TPEThE MOKOJIeHHE. J[ake B ciydyae mo3JHuX OpaKkoB JAeTeil 1 BHYKOB
U JIOJITOJIETHS CAMHX TMPANpPaBHYKOB JIJIsi TOTO, YTOOBI OHU MOTJIM TIOJIy9UTh CUTHAJ, JOJIKHO
npoitu He 6onee 250 neT ¢ MOMEHTa OTHPABKUA CTAHLMU O MOMEHTA BO3BpAILIEHUSI CUTHAJA.
Takum 00pa3om, mpanmpaBHYKH HUKAK HE CMOTYT y3HATh O TOM, UTO MUCCHs ObuIa ycmemHoi. K
MOMEHTY KOHILIAa MX >KM3HU CTaHIMs OyAeT enie OYeHb JajeKko OT 3Be3lbl. (2 fanna 3a
ap2ymeHmupoeanHuvlil 6b1600)

Ilpu nposepke credyem yuumviéams, 4mo YUACMHUK MOMCEM He NPOBOOUNb NPOMENCYMOYHbLE
8bIMUCTICHUS, pelast 8 00uem eude. B ciyuae nonyuenus eepno2o omeema 3a peuierue 8 0ouem
8UOe MaKdice 8blICMABISIeMcsl NOAHbIU Oanl. B cayuae nanuuus apugmemuueckux oumubox npu
NPABUTILHOLL JI02UKE PeleHUsl U BEPHOM KOHEYHOM 8bl800e OYEHKA 3d 3a0au)y CHUxMcaemcsa Ha 2
oanna.
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3agaua 3. Counue u3 IOnurepa (8 6a/1710B)

[Ipy KOMIBIOTEPHOM MOJAETUPOBAHUU MOJIONON yueHbli CBATO3ap OOBEAMHAT IUIAHETHI C
napameTpamu, cXoaHbIMU ¢ KOnuTepoM, 1t momydeHus 3Be3/pl, moxoxen Ha ConHie.

a) [louemy nnst MoenupoBaHusi BbIOpaH nMeHHo FOnurep?

0) CxoybKO TUTaHeT MoHaA00uI0ch CBATO3apY?

B) MoskHO 1 oy4uuTh «COJIHIIe» U3 MHOXECTBA IIJIAHET, MOX0XKUX Ha Benepy?

Bo3zmoosicnoe pewenue:

a) Xumuueckuit coctaB FOmuTepa — ra30Boro ruraHTa — CXox ¢ XuMu4eckuM coctaBom CouHia
(2 6anna). Kpome toro, HOnurep sBisgeTcss camoil KpynHo u3 minaHet (I oann). 10 U eCTh
OCHOBHBIE TNpHUYMHBI BbIOOpa CBsiTo3apoM umenHo IOmwmrepa. Ilo xumuyeckomy coctaBy
noaxoaut Takxke CaTypH, HO OH MMEET MEHBLIMH pa3Mep, MOATOMY MOHAJ00UTCS OOoJbIle

IIJTaAHET AJIA CO34aHMs 3BC3bI.

0) Jns cozmanus 3Be3apl AOCTATOYHO COOpaTh HYXHYIO Maccy, a Jaiblie MOA AeHCTBHEM
rpaBUTaluu OyAET MPOUCXOIUTH HEOOXOAUMOE CKaTHE U PAa30TPEB BELIECTBA.

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

macca FOmurepa m,, = 1,899 - 10?7 kr, mosTomy nonagoourcs N = m. / my, = 1047,4 = 1050

IUIaHeT (2 6anna).

0) Cnenarb «ConHue» U3 IIAHET, MOX0XKUX HAa Benepy, Hanpsamyto He nonyuurtcs (I 6ann), Tak

KaK UX XMMHUYECKUI COCTaB OYEHb pa3Hbli (2 danna).
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3anava 4. 3naTok co3Be3auii (8 0a/710B).

Ha pucynke npencrasien Heratus GpoTorpadpuu 38e€31HOr0 Heda.

a) Kak Ha3bIBaeTCs CO3BE3/1ME, PACIIOI0KEHHOE B TPAaBOM BEpXHEW yacTu Kaapa?
0) Haiiqute Ha dororpaduu eme n8a co3pe3aus. Kak oHM Ha3pIBatoTCs?

B) Uto Takoe actepuzm? EcTh 11 Ha GOTO acTepr3MBbI U €CITIH €CTh, TO MOKAKUTE UX U MOAMUIINTE

Ha3BaHMHI.
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BO3M00!CHO€ pemelme:

a) B npaBoii yactu kajipa pacronoxeHo co3peznue bonpmas Menseauua. (1 dann)

0) Ha pororpadun moxHo onpenenuts emie Tpu co3pe3aust — Kaccuones, Manast Mensenuua u
edeit (cMm. pucyHok). Ha kapTe MOXXHO ONpeAeuTh TakKe 4acThb co3Be3nus [[pakona (6e3
TOJIOBBI). 3a jit0Oble 08a U3 HUX CMABUMCS RO 2 Oanna 3a Kaxcooe, umozo makcumym 4 oanna
3a amom nynkm. C yKkazaHHbIMU co3Be3ausiMu cocenctBytoT ['onune Ilcol, Kupad, Amepuna,

Bononac, HO UX YaCTUYHBIC OUCPTAHHA HC YIaAbIBAOTCH.
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Ecau yyacmuux o0603nauun umvie c036e30uUs (HEBEPHO COEOUHUN 36€30bl UMU HEeNPAGUILHO
noonucan), mo 3a Kazcooe HegepHoe co3ee30ue muunyc 1 o6ann (odwas oyenka 00JJICHA

cocmasumo He meHee () Oanioe 3a nyHKkm 0)).

Boaswaa Menseguua

Kaccuonen

Manaa Megseguua

Lledpei

+

IpakoH

B) AcCTepu3M — 3TO JIETKO pa3jIvyuyUMasi TpyIna 3Be3]l, UMEIOIas UCTOPUUECKH YCTOsBILIEECs
camocTosTeNnbHOoe Ha3BaHue (2 oana). Ha pucyHke o003HaueHbl acTepu3Mbl bombIoil KoBIL,

Manebiit koBiI u actepusM « W». JloctaTouHO yka3zaHus XOTs Obl OTHOTO U3 HUX (I fann).
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3agaua 5. Ceepxruranr (8 0a/L10B).

AmnTapec (oo CKOpnuoHa) — KpacHbI CBEPXTUTaHT, OJHA U3 SAPYANWIINX 3BE3/ HA HOYHOM HeOe.
Macca AnTapeca coctasisiet 12,4 macc Connua, a paauyc — 676 paguycos ConHua.

a) Belpa3ute pagnyc AHTapeca B aCTpPOHOMUYECKUX €IUHUIIAX.

6) Kakue nmnaneTs! okazanuch Obl BHyTpU AHTapeca, eciii Obl M 3ameHun Connie?

B) OnpenenuTe CpeHIO0 IIIOTHOCTh AHTapeca.

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

3.14, a R — paouyc wapa.

Bo3moscnoe pewenue:

a) M3 cripaBounbIX paHHbIX: Macca Conaia 1,989- 10°° kr, paaunyc Comuina 697 000 kM, 1 a.e. =
1,496-10'" m = 1,496-10° xm.

Torna paguyc Anrapeca R =471 172 000 km = 4,7-10'" m= 3,15 a.e. (2 6ann)

0) Pagnyc AnTapeca 6ombine, uem paauyc opoutsl mnaner Mepkypwuit (0,3871 a.e.), Benepa
(0,7233 a.e.), 3emus (1 a.e.), Mapc (1,5237 a.e.), HO MeHbIIIe, yeM paauyc opobutsl FOmmTepa
(5,2028 a.e.), mosTomMy BHYTpH AHTapeca okazaiuchk 06l Mepkypuii, Benepa, 3emiist u Mapc. (2
banna; eciu paouyc nOCUUMAaH HEnpasuibHO, HO Ol MO20 Ppaouyca NpasUiIbHO OnpedesieHbl
nJlaHemol, 0KA3asuiuecs 6Hympu, mo 3a 9mom nyHkm cmaeumcs 1 éann).

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

O6nbem AnTapeca: V =4-3,14-(4,7-10')3/3 = 4,35-10°° m* (2 6anna).

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

Yuacmuux moowcem pewams 3a0auy 6 obujem uode, He 0ends NPOMENCYMOUHLIX BbIUUCTIEHULL
maccewl u oobvema. Ilpu nonyuenuu eepno2o omeema nyHKmM 8) OyeHusaemcsi 8 HOJAHOM 00veme
oasice npu OMCymcmeu NPOMeNCYMoYHbIX bIYUCTEHU.

Ecnu yuacmuux 6blnonHun 8b14ucieHus ¢ OuUOKOoU, HO NPUBesl ePHYI0 PopMYy OJis 8bIYUCTEHUS

NJIOMHOCMU, MO 34 Haauyue 8epHou hopmyasl niomuocmu p = m/V cmasumcs 1 d6ann.
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3agaya 6. Bocxoaurt u 3axoaurt (8 0a1oB).
IOnbIii acTpoHOM Buts 3ameTmn opHaxnabl, 4To HeKoTopas 3Be3fa B3ouwia B 00" 01" mo
MecTHOMY BpeMeHu. [Tomorute Bute onpenennts, CKOJIBKO €11 pa3 3Ta 3B€3/1a MOXKET Iepeceyb

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

Bo3moocnoe pewenue:

3Be3HbIC CYTKH, paBHbIE MEPUOTY BpallleHUs] 3eMJIN OTHOCUTEIHHO HETIOABIKHBIX 3BE3]I, UyTh
KOpOY€ COJTHEYHBIX U paBHBI MpUMEpHO 23 yaca 56 MUHYT (3 6anna). Ilo3TOMy naHHas 3Be31a
32 3TH CYTKH YCIEEeT 3alTH 3a TOPU30HT U BHOBb B30HTH B 23 yaca 57 MUHYT MO MECTHOMY
BPEMEHHU, TO €CTh IEPECEUET TOPUBOHT elle NBaX bl (3 Oaiia). Kpome TOro, 3a OCTaBIIMECS TPU
MUHYTHI 3B€37]a MOKET OTSITh 3alTH 32 TOPU30HT, TPETHUM pa3 3a CyTKU Mepecekas rOpu3oHT (2

banna).




