BCEPOCCUIMCKAS OJIUMITMA A LIKOJILHUKOB 2019-2020 rr.
[IKOJIbHBIN DTAII
ACTPOHOMUS
9-10 KJIACC

Ha pemenne OJIMMIIMAHOTO 3aJaHUA OTBOAUTCA 2 4Yaca. MaKcuMajJbHOe
KOJIH4YeCTBO - 48 0aJ1710B.
Ouenuganue 3a0anuit 2, 4,5, 6 npoeooumcs no 0606ueHHol wKane:

0 OamioB — pelieHue OTCYTCTBYET, aOCOJIOTHO HEKOPPEKTHO, WM B HEM JOIylIeHa
rpy0as acTpoHOMUYecKast Wiu pu3nyeckas ommoKa;

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 PEIICHUH 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;

BricraBiieHue mnpemMuanbHBIX OalIOB CBEpPX MaKCHUMaJIbHOW OIICHKM 3a 3a/laHhe He
JIOITyCKaeTcsl.

3aoanue 1. (8 6annos)
[lepen Bamm HaszBaHus muiaHeT COJIHEYHOW CHCTEMBI M MX CHUMBOJIBHBIE 0003HAUYCHUSI.
YcTaHOBUTE COOTBETCTBUE MEXKTY HA3BaHMEM TUTAHETHI M €€ CHMBOJIBHBIM 0003HAUCHHEM.

1w 2.4 3% 4 h 52 6.9 7.H 8 e
Mepkypuii, Benepa, 3emust, Mapc, FOnurep, Carypn, Ypan, Henrtys.

Pemienue u KpuTeprH OLEHUBAHUSA: 32 KAXK/10€ IPABUIILHOE COBIAICHUS OJMH OaJll.
1 — HenryHn, 2 — Mapc, 3 — Mepkypuii, 4 — Carypsn, 5 — FOnutep, 6 — Benepa, 7 —
VYpan, 8 — 3emis.

3aoanue 2. (8 6annos)

B actpoHOMHM H3BECTHO TakO€ pacHojio)KeHHE HEOECHBIX Tell B MPOCTPAHCTBE Kak
KoHurypauun IutaHer. Kakoe pacmonoxkeHue IUTaHET B MPOCTPAHCTBE HAa3bIBAeTCS
npotuBoctosiHueM? B mosicHeHMe 100aBbTE€ COOTBETCTBYIOIIMK pUCYHOK. Kakue wu3
NEPEUYUCIICHHBIX IJIAHET MOTryT HaOmrofatbcss ¢ 3emiid B mpoTuBoctosiHuu: lOmwmrep,
VYpan, Henryn, Mapc, Carypa? Wrpaer nu posib s oObsicHeHUs To, 4To Mapc — 310
naHera 3eMHoM rpynisl, a IOmurep, CatypH, Ypan, Hentyn — minanetsl ['urantel, eciu
UTPAET, TO KaKyr0?
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Pewenue: Bce nepeynciIeHHbIE INIAHETHI MOTYT HAOJII01aThCS B IPOTUBOCTOSTHUY, TaK Kak
OHM OTHOCSITCSI K BHEILIHUM IJTAHETaM.
Ilpumeuanue: TOTHBIM OTBET CUMTACTCS, €CIH: MPABUIBHO TaHO OOBSICHEHUE MOHATHIO:
IPOTUBOCTOSIHUE M CHI€JIaH COOTBETCTBYIOIIWKA PUCYHOK, OTMEYEHO MOHSITHE BHEIIHHX
mwiaHeT. OTMEUYEHO, YTO HE WUIPAET POJb IS OOBSCHEHUS TO, 4YTO Mapc — 3To IIaHeTa
3emHoil rpynnsl, a IOmnurep, Carypn, Ypan, Henryn — mmanersl ['mrantel. Bce
NEPEYUCIICHHbIE IIJIAaHEThl MOTYT HaOIIONaTbCs B MPOTUBOCTOSHUHU, TaK Kak OHU
OTHOCSITCS] K BHEIIIHUM IIJIaHETaM.

3aoanue 3. (8 6annos)

CosBe3aus — andaBuT 3BE31HONM KHUTH. JIFOOYsSICh HEOOM, MBI OIITyIIIaeM OJIM30CTh K
ITOKOJICHHSIM, KOTOPBIC YKUJIU JIO HAC M JIFOOOBAJIMCh TUM HEOOM.

[TpounTaiiTe TEKCT O CO3BE3IUAX 3HAMECHUTOCTSIX M BCTaBHTE IPOITYIIICHHBIC CJI0BA

(cioBOCOYETaHUS)
Co3Be31usi-3HAMEHUTOCTH.
Camoe 00bIII0€ CO3BE3UE — , OHO TIpocTHpaeTcs O6ojee yeM Ha 3% HOYHOTO
He0a, B TO BpeMsl KaKk HauMEHbIIIee MO IUIOMIaaH, , 3aHUMaeT
Bcero Jmib 0,165% HebocBoOIA. MOJKET II0XBACTAaTHCA HANOOJIBIITNM
KOJIMYeCTBOM BUAMMEIX 3Be31: 101 3Be3ma BXOAUT B 3HAMEHHUTOE CO3BE3INE

noJrymiapus Heba. B cozpesnue BXOJUT camas
sipKasi 3Be3/1a Halllero Heoa, , Greck koTopoii pasen —1,46™. A BoOT
CO3BE3/IME C HA3BAHUEM - CUATAETCS] CAMBIM TYCKJIBIM

Y HE COJCPKUT 3BE3[I ApUe S-0M 3BE€3/THOM BeJIMYMHbI. HanmoMHnM, B 4MCIOBOM
XapaKTEPUCTHUKE IPKOCTH HEOECHBIX TEJl YeM MEHbIIIE 3HAUCHHE, TEM
00bekT (spkocts CoNHLa, HATPUMED, COCTaBISAET —26,7™).

1. Spue wiu TyckHee

LlenTaBp

['unpa

Cromnosas ['opa
FOxHOr0 MM CeBEPHOTO
bosbmoro Ilca

FOxHbIi1 Kpect

N OhE WD

Cupnyc

Pewenue u kpumepuu oyenueanusn: 1 6a1 3a Kax10€ MPaBUILHOE BCTaBICHHOE CIIOBO.

Camoe Oombiioe co3se3aue — 'mapa, oHo npoctupaercs 0osee yem Ha 3% HOYHOTO
He0a, B TO BpeMsl Kak HauMeHblIee no miomaau, K)xuelii Kpecr, 3aHuMaeT BCero JMIb
0,165% HebocBoaa. LleHTaABP MOXKET MOXBACTATHCS HAUOOJIBIITUM KOJIMYECTBOM BUIUMBIX
3Be31: 101 3Be3/1a BXOAUT B 3HAMEHHUTOE CO3BE3/IME KKHOI0 TTOTyIapus Heba.
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B co3Be3nne BoJabmoro Ilca Bxoaut camas sipkasi 3Be3/1a Hailero Heba, Cupuyc, 6ieck
KOTOpOii paBeH —1,46™. A BoT co3Besnue ¢ HazBanueM Cros10Basi [opa cunMTaeTcs CaMbIM
TYCKJIBIM U HE COIAEPKUT 3BE3[ IpU€e S-0M 3BE3AHON BenM4rHbl. HamomMHuM, B 4nCIIOBOM
XapaKTePUCTHUKE SIPKOCTU HEOECHBIX TEJI YeM MEHBIIE 3HAUCHHE, TEM SIp4e O0BEKT
(apxocts ConHIa, HAITPUMED, cocTaBgeT —26,7™).

3aoanue 4. (8 6annos)

KanengapHplii roJ Hadajicsi B MOHEACIbHUK, a 3aKOHYMJICS BO BTOPHUK. B Kakol J1eHb
HEJIeJIM 3aKOHYUTCS CICAYIOINUN KaJleHAapHbIi roa? OTBET MOsSCHUTE.

Pewenue:

B 06praHOM romy 365 maHEH, To ecTh 52 Heaeau U oauH JeHb. [1o ycmoBuo roa Havdayics ¢
MOHE/ICJIbHUKA, a 3aKOHYMWJICS BTOPHUKOM, TO 3TO BHCOKOCHBIM Toj. Cleayrolmuil roj
OyzeT NpoCThIM. ['0/1 3aKOHYHMTCS TEM e JTHEM, KOTOPBIM U Havyajcsl — CPEJIOH.

3aoanue 5. (8 6annos)

B xocmuueckuii kopadip momtHocThio 3 000 000 BT 3arpy3unu ckiaucca maccoit 500 kr
(ckucc OTAMYaeTCsl OT KOPOBBI HaJW4YueM KpbulbeB). [Ipu 5TOM, BKIIIOUMB ABUTATEIU
cBoero kopadist Ha  10% mMormtHOCTH, OH paBHOMEpHO ToaHsuics Ha BeicoTy H = 100 M 3a
BpeMsi t = 5 cekynn. KakoBa Macca KOCMUYECKOTo KOpabiisg ¢ skumnaxeM 0e3 ckimcca?
YckopeHue cBOOOIHOTO MajieHUsI Ha 3TOM TIaHeTe

g =5 m/c’.

A
Pewenue: 1lo omnpenencHU0 MOIIHOCTH N =, Tae A — pabota, coBepIlICHHAS

JBUTATEIIIMU KOpabiist 3a Bpems t .
Benuuuna »toit pabothl paBHa4d = (M +m)g- H , rne M — macca xkopabJisg, m — Macca
CKJIMCCa, § — YCKOpPEHUE CBOOOAHOTO MaJIeHUs Ha TUTAHETE. YUYUTHIBAs, YTO JBUTATENN

paboTanu b Ha 10% cBoeit MOITHOCTH, HAXOIUM NV = M OTKYJla UCKOMas
Nt 0,1-3000000-5
Macca kopabJs 0e3 ckimcca. M = n—H —m=— 5100 —-500=2500 xkr=2,5 "TOHHBI.
g . .

Omeem: M = 2500 xr = 2,5 TOHHBI.
3aoanue 6. (8 6annoes)

ActporoMm Ilerst cumraer, 4TO €CIIM YKOPOTHUTh CYTKH Ha DJKBaTOpe, TO JIFOAW OyayT
HAaXOJUThCA B COCTOSIHUM HEBECOMOCTH. Ecim 3TO Tak, TO BO CKOJIBKO pa3 CleayeT
YKOPOTUTH CYTKH, YTOOBI Ha DKBATOPE ONIyIadach HEBECOMOCTh. [Ipou3oiinyT i Kakue
1160 n3MeHeHus ¢ atMocdepoit 3emm?



[P
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Pewenue:

HeBecoMocTs Ha skBaTOpe OyaeT HabIOAAThCA NpH & = (, IJe & — HEHTPOCTPEMUTEIIHLHOE
YCKOpPEHHE TOYEK Ha ’KBaTope. MIMEHHO Mpu TakoM yCKOPEHUHU TeJjla Ha 3KBAaTope OymyT
(bhaKTHIEeCKN HaXOAUTHCS B COCTOSTHIH CBOOOTHOTO TajeHus. [IockombpKy

R R 3emma, T
a=——3~, R—pamyc 3emm, T — PONOLKUTENLHOCTE CYTOK,
R T, T, |9 _
T =2z |—. ToecTb CyTKH CleayeT YKOPOTUTb B N = ?" = 2—0 7 Pa3 To=24u.
g V3

[MToxcranoBka naetr T=5080c=14925Mmuaun =17.

Mounekynbsl atMoc(hepsl U3-3a TPEHH 0 3eMIII0 OyayT pasrOHSTHCS, U JaXKe IPU TOpas3io
MEHBILIEM YBEJIMYEHUH CKOPOCTH BpalleHUsT 3€MIIM 3HAYUTENbHAs 4YacThb MOJYYUT
BO3MOXHOCTb IIPEOJOJIETh 3€MHOE TATOTCHUE U YJIETETh B OKPYXKalolee KOCMHYECKOE
IPOCTPAHCTBO. 3eMJII HAYHET OBICTPO TepsATh aTMochepy. [Ipu HacTynIeHun Ha 3KBaTOpE
HEBECOMOCTH 3TOT MPOIIECC CTaHET KaTacTpPO(PUUECKH OBICTPHIM — BO3HHUKHYT MOTYy4YHe
BO3/yILIHbIE TIOTOKU OT MOJISIPHBIX OOJacTel K 3KBAaTOpy, a OT SKBATOpPAa — B OTKPBITHIN
KOCMOC.



