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Pemenusi 3a1a4 mIKOJbHONH OJUMIIHAABI 10 ACTPOHOMUH
5-6 kJ1acchl, MAKCUMAJIbHBII 0aJL1 - 25

ITo BHemHeMy Buay: JlyHa B Buge nyru B Oyke P — pacrymas, a
B Bujie OykBbl C — cTapas.
CoBnazieHreM MeproI0B OCEBOT0 BpaIleHUs U 00palleHus
BOKPYT 3€MJIH.
B ctuxax onucansl ciaeayomue aCTpOHOMUYECKHUE SIBJICHUSA:

A) Bocxoxn Connua

b) YTpennss zaps

B) Ilepemenienue Jlynot

I') ®a3a JlyHsl — nmocieqHss 4€TBEPTh.
[Inanera FOnurep u cnyrauku FOnutepa - Mo u EBpona.
N3o6paxenus ConHia, miaHeT, KOMET, IBYX MOSICOB aCTEPOUIOB.
OxoJ10 TUIaHET MOTYT ObITh U300paKEHbI CITYTHUKH IIJIaHET.

7 KJj1acc, MAaKCUMAJBHBIN 0aJL1 - 25

. CeFOI[HSI H BCCraa ACHL PAaBCH HOYM Ha 3KBATOPC. Ho ecnu

CETOJIHSI JICHb BECCHHETO WJIM OCEHHETO PABHOJCHCTBUS, TO JICHB
paBeH HOYM U BO BCEX MPOYMX MeCTax 3eMiH (KpOME IMOJIIOCOB,
KOHEYHO).

. Ecnn He yuutbiBaTh atMocepHyto pedpakiuio, TO MOJIOBUHY CYTOK

HE3aBHCHUMO OT IIMPOTHI HaOI0AaTeNs (KpoMe MOJIKCOB, pa3yMeeTcs)

. TeJ'IeCKOH, CekcraHaT — ACTPOHOMUHYCCKUC NHCTPYMCHTHI. Hacoc,

Pesen, Llupkyns, Becsl, Mukpockormn, Komrmac.

Benepa nHa Hamem HeOe HUKOra HE YJauseTrcs OT
Connna Oonee yeM Ha 46°, cienoBaTeabHO, OHA HE
MOJKET OBITh Ha BocTOKe, koraa CoJiHIle Ha 3amaje.

Csenenus, npuseaeHnble Kemepom, npaktuuecku BepHbl. Ha
JTYHHOM HeOe 3emMilsl MMOYTH HemoABMXHA. /{7151 kocMoHaBTa Ha
0oJbIIIel YacTH JTYHHOM MTOBEPXHOCTH OHA HE BOCXO/UT U HE
3axoauT. CosHeuHble CyTKHM Ha JIyHe paBHBI 29,5 3eMHBIX CYTOK,
a 3Be3qHble - 27,3 CyTOK

8 Ki1acc, MakcMMAaJIBHBIN 01T - 25

1. a) B AHM BeceHHEr0 W OCeHHero paBHOAeHCTBUU ColiHIe
BOCXO/IUT B TOUKE BOCTOKA.

0) Ha mupoTe MoCkBBEI (56°) B JIEHb JICTHErO COJHIICCTOSHUS
ConHule BOCXOAMT Ha CEBEPO-BOCTOKE, a B JI€Hb 3HUMHEr0
COJIHIIECTOSIHUSA - Ha I0r0-BOCTOKE.

2. Jns ConHma: OONBIIOE KOJWYECTBO COJMHEUHBIX TIISITCH (B
dotocdepe), Bcmbiiek (B xpomochepe) u mpoTydepaHieB (B
KOpOHE). YCWICHHBIH coiHeuHbld  Berep. s  3emun:
MOBBIIIEHHOE KOJUYECTBO U MHTEHCUBHOCTD MOJISPHBIX CUSHUNA U
BO3MYIICHUN T€OMAarHUTHOTO oISt ("MarHUTHBIX OYyph").

3. Conneunsle cyTkd Ha JlyHe paBHbI 29,5 3eMHBIX CyTOK. 3eMJIs Ha
JlyHe npakTUYeCKU HEMOJABH)KHO BUCUT Ha HEOE U HE COBEpPILAET
TaKUX ABW)KEHUH, Kak JIyHa Ha HeOe 3emin. DTO ClIeICTBUE TOTO,
gyro JlyHa Bcerga oOparmieHa Kk 3emie OHOM cBoei cropoHol. Ho
Onarogapsa ¢usmdeckum nubOpanusaM (nmokaunBanusM) JIyHbI, U3
obOnacTell OKOJIO Kpas JYHHOTO JUCKa MOXKHO HaOJI0aaTh
peryispHble BOCXOJbI W 3aXOAbl 3eMJId. 3eMiii BOCXOAUT H
3axX0AUT (NMPUMOAHMMAETCS HaJ TOPU30HTOM M OIyCKaeTcs 3a
TOPU30HT) C IEPUOIOM OKOJIO 27,3 3eMHBIX CYTOK.

4. Paccrosinue ot 3emnn a0 ramaktuku bMO coctasisier 55 000 nk.
Kak um3BectHo, 1 nk = 3,26 cB. ner. IloaTomMy cBeT OT B3pbIBa
3Be321bI ocTur 3emun npuMepHo yepe3 180 000 sner mocne Toro,
KaK OH NIpPOHU30IIeN. BBYUCIATE TOYHO TOJ B3pbIBA HE HMEET
CMBbICJa, MOCKOJIBKY TOYHOCTb, C KOTOPOM JTaHO paccTOsSHUE 0
raiaktuku BMO, He npesbiaer 1%.

5. ACTpOHOMHUYECKHE SIBICHUS:

1. 3axon ConHua, cymepku
2. JlyHa B ¢a3e IOTHOTYHHUS



9-10 kJjacc, MAKCHMAJIBLHBII 0aJL1 - 25

1. Kazanmoce Obl, moj [eHCTBMEM COINPOTUBICHHUS BO3AYyXa
CKOpOCTh  ammapara JOJDKHAa  YMEHBIIAThCs, Kak 3TO
MPOUCXOAUT, HANpPHUMEpP, C JIOOBIM aBTOMOOMIIEM, KOTOPBIH
Katutcs 1o wuHepuud. Ho y coyTHuka, B OTJIMYME OT
aBTOMOOWJISI, HET TBEPIOW omophl. Tepsisi SHEpPrurw 3a cuer
CONPOTHUBIICHUSI BO3[yXa, OH HE MOXET COXPAaHUTb BBICOTY
MoJIeTa ¥ HauWHaeT NpuomkaTees K 3emie. [Ipu sTom 3a cuer
€€ MPUTSHKSHUSI OH PAa3TOHSIETCS U YBEIIMYMBAET CBOIO CKOPOCTb.

2. Ortser - uepe3 10 et koMeTa cenaetr poBHO 3 000poTa 1o cBoeH
opoute, a 3emns - poBHO 10. 3Hauut, 0bOa HeOECHBIX Tena
OKaXyTCsl MOYTH B TE€X K€ TOYKAX MPOCTPAHCTBA, a 3HAYMT,
TaKUMH e OyIyT YCIOBUS BUIUMOCTH KOMEThI Ha 3emiie.

3. F= MM - cuna npursmkenus UC3, F- Vim
(R+H)’ R+H
mM - V’m

G =
(R+H)* R+H

orcroaa nepuon T= o, B(1+ i)3 = 7200 cex = 2
R
qaca

4. KacarenbHoe NOKpBITHE 3Be3[bl. B 3TO Bpems 3Be3a MOXKET
HECKOJIBKO  pa3 IMOABIATHCS M MCUE3aTh 3a JyHHBIMU ropamu. Ero
Ha0JII0/IeHUs TO3BOJIAIOT M3Y4aTh JBMXKEHHE U purypy JIyHbl. A npu
KacaTeJIbHOM TIOKPBITUM IIJIAaHEThl MBI MOXEM HaOI0AaTh JIHIIb
YaCTUYHOE 3aKpPbITHE €€ JMCKa.
5. Tonbko mokpeiTHe. Co3Be3nue Koszepora BuaHO B ceHTSOpe Mo
BeUepawm, u Jlyna Obuta pactymas. IlokpeiTue mpoucxoauno y
neBoro, TemHoro jmmbOa JIyHbI, TO3TOMYy €ro MOXHO OBLIO
HaOmonate. OTKpbITHE MPOU30LUIO Yy cBeTioro Kkpass JlyHsl,
U yBUIETh crnabbiii YpaH (Bumumasi 3Be3fHas BenwuuHa 6™) OBLIO
KpalHe TPYIHO.

11 kaace, MAaKCUMAJbHBIH 0211 - 25

ConHeuHbli BETEp - 3TO MOTOKHU PAa3pe’KEHHOro ras3a U IIa3Mbl,
ucrekaroume u3 atmocgepsl CoHlla BO Bcex HamnpasieHusax. Ero
NIPUYMHON CIIY’KUT CHIIBHBIN Pa30rpeB HUKHUX CIOEB COJIHEYHON
KOPOHBI IOTOKaMH 3JIEKTPOMArHUTHOM U aKyCTUYECKON SHEpPrHH,
MOCTYMAIOUIMMHU U3 TUIOTHBIX HIDKHUX clioeB atMocheps! ComHIa.
B okpectHocTH 3eMiau CKOpPOCTh COJHEYHOro Berpa okoisio 400
kM/c. CtankuBasch ¢ MarHuTocepaMu U arMocepamu IJIAHET,
COJIHEYHBI BeTep HCKaxaeT MX (OpMY, BBI3BIBAET B HUX
XUMHYECKHE peakluy, HOHU3AlMI0 Ta3a U €ro CBEYCHHE.
Conneunblifi  Betep BblAyBaeT BOkpyr CosiHLA —KaBepHY,
CBOOOJHYIO OT MEX3BE3JHOHM IUIa3Mbl (Tennocdepy), KoTopas
npoctupaercs 3a opouty IlmyroHa; ee rpaHuna moka TOYHO He
YCTaHOBJIEHA.

[Iycts Touka O - nentp 3eminn, K - kocMoHaBT 1 I' - TOpU3OHT.
O6o03naunm mamuHbl otpe3koB: OI' yepe3 R u KI' wepe3 D. Torna
mHa otpe3ka KO Oyner paBuna R + h, rae h = 400 xm - BbicoTa
OpOUTEHI. PaccrosHme 10  TOpHW30OHTa  ONpeAeTUM W3
npsimoyronbHoro tpeyronsHuka ['OK mo teopeme Iudaropa: (R +
h)> = D?> + R% orkyma D> =2 R h + h? =2 R h (1 + h/2R).
[Tockonbky h<< R, BTOpoe crmaraemoe B 3Toil (hopMysie MHOTO
MEHBIIIE TIEPBOTO, TTO3TOMY MM MOXHO NpeHeOpedb. B pe3ynbraTe
nonydyaeM (GopMyny IUIsl PacCTOSHUS 0 TOPU30HTA MPHU BBICOTE

Haomogareas h << R: D= +/ 2Rh . ITockonbky D << R, mmomans
MOBEPXHOCTU 3€MJIM, JIOCTYIHYIO B3IUISIy KOCMOHABTa MOXKHO
BBIUMCIIUTh KakK IUIOMIAAb Kpyra: s = T D?, MOCKOJIBKY TOJHas
IUTONIAJb TOBEPXHOCTH 3€MJIM BBIYMCIAETCS KaK IUIOMIAIb mapa: S

= 4 1 R% OrHomenne >THX TUIomaneil cocrapiser s/S = h/2R =
0,03 (1.e. 3%).



3. Ilepsas 3Be3na m3mydaeT Oosiblile BO BCEX JMana3oHax CIEKTpa.
DTO0 3aBUCHUT TOJIBKO OT TEMIIEPATYPBHI.

4. Kunerunueckas 3Heprus cHapsJa 3aBUCUT TOJIbKO OT SHEPTUU
3apszia U cooTHOIIeHus: Macc nymku (M) u cHapsanga (m). Eciu
Macca MyIIKH BelIMKa, TO CHapsAJ YHOCUT C cOOOM BCIO SHEPTHUIO
BoicTpena (E):

MV +mv = 0 - 3aKkoH COXpaHEHus
UMITYJIbCa

N EINR

—MV +—mV°=E - 3aKOH COXpaHEHUs
2 2

SHEPrUu

otkyna V?=2E/(M+m), m03ToMy CKOpPOCTb BBLIETA CHAPAAA HE
3aBHCUT OT TOrO, Ha KAakoM HEOECHOM Tele IPOU3BEICH
BBICTpEI. A BOT JJIBHOCTh €r0 IojieTa - 3aBHCHUT. Ilycth o -
yroJl HaKJIOHA CTBOJA ITyIIKH K TOPH30HTY. Torma nambHOCTH

I__2V205in acosa
g

Kak BuuMm, pu 0AMHAKOBBIX O U V TAIBHOCTB MOJIeTa 00pPaTHO
IporopunoHanpHa 3HadeHuto g. Hampumep, Ha JlyHe Ta xe
MyIIKa BBICTPEIUT B 6 pa3 Janblie, yeM Ha 3emiie (a ¢ yueTom
COTPOTHBJICHHS BO3/IyXa - elle nainbiie!)

5. B Poccum — HeT, HO M3 CEBEPHOro NOJylIapus - J1a,
CO3BE3U€E MOJTHOCTBIO BUHO I0KHEE 27-11 Mapallsielu.

IoJera



