BCEPOCCUIMCKAS OJIUMITMATA LLIKOJILHUKOB 2019-2020 rr.
[IKOJIbHBIN DTAII
ACTPOHOMUS
11 KJIACC

Ha pemenne OJIMMIIMAAHOT0 3aJaHHUA OTBOAUTCH 2 4aca. MakcuMajbHoe
KO0JIN4eCcTBO - 48 0aJLJ10B.
Ouyenueanue 3a0anuil nPOGOOUNICA NO 000OUIEHHOU WKaTle:

0 OamioB — pelieHue OTCYTCTBYET, aOCOJIOTHO HEKOPPEKTHO, WM B HEM JOIylIeHa
rpy0as acTpoHOMUYecKast Wiu (pu3ndeckas olmmoKa;

1 Gann — npaBWIIBLHO yrajaH OMHAPHBIN OTBET («J1a» - «HET») 0€3 000CHOBAHMS;

1-2 Gamna — mombITKa PENICHUSI HE MPUHECHA CYIIECTBEHHBIX MPOJABUKEHUM, OJHAKO
MIPUBEACHBI COACPIKATEIHHBIC ACTPOHOMUYECKHE WIN (PU3UIECKUE COOOPAKEHHSI, KOTOPHIC
MOYHO MCIOJIb30BaTh MPU PEUICHUH TAHHOTO 33JIaHMUS;

2-3 Oamna — TPaBUJIBHO YTaJaH CIOKHBIA OTBET 0e3 OOOCHOBAHHWS WM C HEBEPHBIM
000CHOBaHHEM;

3-6 0aToB — 3ajaHNE YACTUYHO PEIICHO;

5-7 6anoB — 3aJlaHKe PEIICHO MOJHOCTHIO C HEKOTOPHIMU HEJ0UETaAMU;

8- 3ay1aHue penIeHo MOJHOCTHIO;

BricraBrienne mnpemMuanbHBIX OaJIOB CBEPX MaKCHUMaJbHOW OIICHKA 3a 3aJaHHe He
JIOITyCKaeTcsl.

3aoanue 1. (8 bannoes)

B actpoHOMHHM HM3BECTHO TakO€ pACHOJIOKEHHE HEOECHBIX TeI B IMPOCTPAHCTBE Kak
KoH(purypauun maHeT. Kakoe pacnonoxeHue IMUIaHET B NPOCTPAHCTBE HAa3bIBAETCS
npoTUBOCTOSIHUEM? B mosicHeHune 100aBbT€ COOTBETCTBYIOIIUM pucyHOK. Kakue wu3
NEPEUNCICHHBIX IUIAHET MOTyT HaOmrofaThcs ¢ 3emuid B mpoTuBocTosiHMM: Omutep,
VYpan, Hentyn, Mapc, Carypu? Wrpaer nu poisib aiig oOBbsICHEHU TO, 4T0 Mapc — 310
naHera 3eMHou rpynisl, a IOmurep, CatypH, Ypan, HentyH — mnanets! ['uranTel, ecinu
UTPAET, TO KaKyr0?

Pewenue: Bce nnepeurcaeHHbIE TUIAHETHI MOT'YT HA0JIFOJaThCSl B TPOTUBOCTOSIHUY, TaK KaK
OHH OTHOCSTCS K BHELIHUM IUIAHETaM.

Ilpumeyanue: TONHBIM OTBET CUMUTACTCS, €CIIM: NMPABUIIBHO 1aHO OOBSICHEHUE MOHATHUIO:
IIPOTUBOCTOSIHAE U CIEJIaH COOTBETCTBYIOUIUN PUCYHOK, OTMEYEHO IIOHATHE BHEIIHHUX
wianet. OTMEYEHO, YTO HE UIPaeT poiib JUJIsl 0OBACHEHUs TO, YTO Mapc — 3To IuUlaHera
3emHoi rpynnel, a IOnurep, CarypH, VYpan, Hentyn — mianetsl I'urantsl. Bcee
NEPEUNCIICHHbIE TUIAHETBl MOTYT HaOMIOAAaThCsl B MPOTHUBOCTOSHMM, TaK KaK OHHU
OTHOCSITCS K BHEILIHUM IUIAHETAM.

3aoanue 2. (8 6annos)

B xocmuueckuit kopadnap mormrHocThio 3 000 000 BT 3arpy3unu ckiaucca maccoit 500 kr
(CKNHMCC OTIMYAaeTCs OT KOPOBBI HAIMYUEM KpbLIbeB). [IpM 3TOM, BKIIIOUMB JBUTATEIIH
cBoero kopabsst Ha 10% mourHoCTH, OH paBHOMEpPHO noaHsuics Ha BeicoTy H = 100 M 3a
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Bpems t = 5 cexynn. KakoBa macca KocMHUECKOTO KOpaOusst ¢ sKkumaxkeM 0e3 ckimcca?
yCKOpeHIZ/IC CcBOOOIHOTO TIa/ICHUS Ha 3TOH IJIaHETe
g=>5wm/c".

) A
Pewenue: 1lo ompenencHuo MOIIHOCTU N ==, T1e A — pabota, coOBepIllICHHAs
by

JIBUTATEJISIMU KOpaOJist 3a Bpemsi t .
Bemuuunna sToit paboThl paBHaA = (M +m)g- H , rae M — Macca kopabJiisg, m — Macca

CKJIMCCa, § — YCKOpEeHHUE CBOOOTHOTO MaJCHUS Ha TUTAHETE. Y YHUTHIBASI, YTO JIBUTATEIH

o M+meg H
pabotanu b Ha 10% cBoei MOITHOCTH, HAXOIUM NV = M +mg-H , OTKyJia MCKoMas

t
n¢ e 0,1-3000000-5
g H 5-100
Omeem: M = 2500 xr = 2,5 TOHHBI.

Macca kopaOJs 0e3 ckimcca. M = =500 =2500 xr=2,5 "TOHHBI.

3aoanue 3. (8 6annos)

ByayT nu oquHAKOBBI CKOPOCTh BBUIETA W JTAJTHHOCTH TOJIETA CHApSIa MPH BBICTpENC W3
OJIHOM W TOM e MyIIKW Ha 3emie u Ha JlyHe? (compoTuBIIEHHEM 3€MHON aTMochepsl
npeHedpeys) OTBET MOSICHUTE.

Pewenue: Kunetnueckas SHEPrHsl CHapsla 3aBUCUT TOJIBKO OT DJHEPIUM 3apsana U
cootHomenuss macc nymku (M) u cuHapsga (m). Eciu macca mymiku Benuka, TO CHaps
YHOCHUT C c000# BCro sHepruto Beictpena (E):
MV +mV =0 — 3aKOH COXpaHCHHUS UMITyJIbCA.
MV?  mv?
2 ’ 2
otkyaa V?=2E/(M +m), O3TOMY CKOPOCTh BbIJICTAa CHapsla HE 3aBUCHUT OT TOTO, Ha
KaKkoM HEOECHOM TeJie MPOM3BENCH BHICTPEN. A BOT JAIbHOCTh €ro MOJIeTa — 3aBUCHT.
[IycTh 0 — yros Hakj0Ha CTBOJIA MYIIKHU K TOPU30HTY. Toraa JaapHOCTh IOJIETa
V7 sina cosa

g
Kak BuauMm, mpu OJMHAKOBBIX 3HAYEHUSX O W V JaJIbHOCTh IMoOJieTa OOpaTHO
nponopuHoHalibHA 3HaYeHuto (. Hampumep, Ha JlyHe Ta ke myika BBICTpENIUT B 6 pa3
Jajbllle, 4eM Ha 3eMiie.

=E — 3aKOH COXpaHECHHS DHEPTUH.

L=

3aoanue 4. (8 6annos)
ActporoMm Ilerst cumraer, 4To €CIM YKOPOTHUTH CYTKH Ha 3KBaTope, TO JIOAU OYyIyT
HaXOJUThCS B COCTOSIHUM HEBECOMOCTH. Ecim 3TO Tak, TO BO CKOJIBKO pa3 CleayeT
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YKOPOTUTH CYTKH, YTOOBI Ha YKBATOpPE ONIyIIajach HEBECOMOCTb. [Ipon3oiimyT nu Kakue
1100 u3MeHeHus ¢ aTMmocdepoit 3emmuu?

Pewenue:

HeBecoMocTs Ha skBaTOpe OyaeT HabIOAAThCA NpH & = (, TJe & — HEHTPOCTPEMUTEIIHLHOE
YCKOpPEHUE TOYEK Ha ’KBaTope. MIMEHHO Mpu TakoM yCKOPEHHUHU Tejla Ha 3KBAaTOpe OymyT
(haKTHYECKH HAXOJIUTHCS B COCTOSTHUM CBOOOIHOTO MMajicHus. [locKoIbKy

7R R Semm, T
a= Tz "o pamuyc 3eMid, | — IpOOOJDKUTEIBHOCTE CYTOK,
R T, T, |9 _
T =2z |—. To ecTb CyTKH CIEAYyET YKOPOTUTH B N = ?° = 2—0 R pa3, To=24u.
g 7

[ToxcranoBka maer T=5080c=14925 mua u n = 17.

Monekyibl aTMoc(epbl U3-3a TpEHUS 0 3eMJII0 OYIyT Pa3rOHATHCA, U JAXKE MPHU ropasao
MEHBILIEM YBEJIMYEHUH CKOPOCTH BpallEHUs 3€MIIM 3HAYUTEIbHAs 4YacTb IOJYYUT
BO3MOYKHOCTb IIPEOJIOJIETh 3€MHOE TATOTEHUE U YJIETETh B OKpYXKarollee KOCMHYECKOE
IPOCTPAHCTBO. 3eMJIsl HAUHET OBICTPO TepsATh aTMocdepy. [Ipu HacTymIeHUN Ha 3KBaTOpe
HEBECOMOCTH 3TOT MPOIECC CTaHET KaTacTpO(PUUYECKH OBICTPHIM — BO3HHUKHYT MOTy4YHe
BO3/yILIHbIE TIOTOKM OT MOJISIPHBIX OOJacTel K 3KBAaTOpy, a OT SKBATOpPAa — B OTKPBITHIN
KOCMOC.

3aoanue 5. (8 6annos)

Actponom Ilets mpoBoauT HabmoneHus 3a JIyHou. B kakoii ¢daze actporom Ilets yBuaen
Jlyny, ecnu oHa HaOJIO1a€TCsl TOYHO B HANPaBJIEHUHU Ha 10T cpazy mnocie 3axona CosHia?
[Toscaute, nmouemy Bel Tak qymaere? [loscHEHHE MOKHO COITPOBOIUTH PUCYHKOM.

Pewenue:

Jlyna, kak u CoJHIIe, IBHKETCS 110 DKJIMITHKE, OTKJIOHSACH OT Hee, B mpeaenax 5°. Kpyru
OKJIUNTUKA ¥ MaTeMaTHYE€CKOTO TOPU3OHTA SBISIOTCS OOJBIIUMU KpyramMu HeOECHOU
cheprl, a 3HAUUT, ACNAT APYr JApyra momojiaM. Ecim CBETWJIO HAXOJUTCS TOYHO B
HaIpaBJICHUM Ha IOT, TO OHO TMepeceKaeT HEOECHBI MepuIuaH, SBISAIACH OOJBITUM
Kpyrom, OyJeT ACIHUTh SKIMOTUKY momnoyiaM. Mexay Jlynoi u CoyiHIIEM MO SKIIMITHKE
oyne 90°. U JIyHa nobKHA HAXOIUTHCS B IIEPBOM YETBEPTH.

3aoanue 6. (8 6annos)
Kanengapuplii rof Hadajicsi B MOHEAECIbHUK, a 3aKOHYMJICS BO BTOPHUK. B kakol J1eHb
HEJIeJIM 3aKOHYUTCS CIEAYIOINN KaeHaapHbIi roa? OTBET MOsSICHUTE.
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Pewenue:

B oObrunoM rony 365 qHel, To ecth 52 HeAenu U 0auH AeHb. [1o ycnoBuio roja Havancs ¢
MOHE/IEJIbHUKA, @ 3aKOHYMJICS. BTOPHUKOM, TO 3TO BHCOKOCHBIN roxa. Clenyroniuil roja
OyzeT npocTeIM. ['0/1 3aKOHUUTCS TEM K€ JHEM, KOTOPBIM M HAYaJICs — CPEIOM.



