3apnanns 111 eranmy BeceykpaiHcbKol YYHIBCHKOI OJ1iMITiagH 3 aCTPOHOMII
Teoperuunui Typ
11 kiac

3aBnanasg 1

3 SKMX MICIb Ha MOBEPXHI 3eMJIi MOXKHA CIIOCTEPIraTh OAHE i T€ K CBITHIIO Y
BEPXHIN Ta HIDKHIA KyJbMIHAIISIX HA OJHAKOBIMA KyTOBIii BIJICTaHI BiJf TOPU3OHTY.
Ha3BiTh yMOBH Ta TUT 31pPOK, K1 33JJ0BOJBHSIIOTH 3a3HAYCHIM BHMOTaM.

Biamosinp HagalTe onmrcoBo, 6€3 BUKOPUCTAHHS (HOPMYII.
Po3B’s130K
JluBuck po3B’s30k 3aBnanHs Ne 1 mas 10-ro kimacy

3aBnaHHAg 2
[IpunnuBu Ta BIAIUIMBH, CHPUYHHEHI Ji€cr0 Micsusg Ha 3eMHI OOOJIOHKH,
MPUBOJATH A0 BimmaiaeHHs Micsis Big 3emii Ha 3,82 cMm/pik, a 3eMisl CHOBLIBHIOE
obepTaHHs. 3a3HauTe yMOBH, 3a SKHX YK€ HE MOXKHa OyJie CIIOCTEepIiraTu IOBHE
COHSYHE 3aTEMHEHHS Ta BU3HAYTE, Yepe3 CKUIBKU POKIB ITOBHE COHSYHE 3aTEMHEHHS
He Oyne crocrepiratucs 3 OyIb-sKOro Miclisg Ha 3eMill. YBaxalTe eKCICHTPUCUTET
opOiti Mics1ist HE3MIHHUM.
Pamiyc Micsusa mopiBHtoe Ry = 1737,5 kM, cepenHs BiacTaHb Bimx 3emii
no Micsaus — ap, = 385000 kM, excuentpucuter opoit Micsus — ey, = 0,055,
paniyc Conmst — Rc = 695800 kM, cepemnst Biactanb Big 3emm g0 CoHIST —
a; = 149,6 - 10° KM, eKCIIEHTPHCHTET 3eMHOT 0pOiTH e3 = 0,0167.
Po3B’s130K
JluBuch po3B’sa30k 3aBaaHHs Ne 2 mist 10-ro kiaacy

3aBmanasg 3

V 2017 poui 6yB Bimkpuruii actepoin Oymyamya. Moro Benmka IIBHAKICTb
BKa3zyBaJla Ha Te, IO BiH He HalexuTb 10 COHAYHOI CHUCTEMH, a MPUIETIB 3
MDK30PSIHOTO MpocTopy. Bin He OyB 3axoruieHuid rpasitaniiauM nosem CoHuS Ta,
MPOJIETIBILIN MOOJIN3Y HHOTO, 3HOBY BUPYILIUB Y IITUOMHU KOCMOCY.

Ha rpadiky 3adikcoBaHo KpuBY 3MiHM OJUCKY acTepoia miJ dYac HOro
npoxomkeHHs 1nobmu3y Conug. Ha ropusoHTanpHIA OCi MO3HAYEHO dYac, Ha
BEPTUKAJIbHIA — BHJMMa 30psHA BelWuyumHa acrtepoina. [lyHktupHa Olna kpuBa
MIPEICTABIISIE YCEPEIHEH] 3HAUEHHS JTAHUX CITOCTEPEIKEHb.



6:00

KpuBa cBiAUUTh IO T€, 1110 aCTEPOill € Ty>KE€ BUTATHYTUM TUIOM. YSBITh, L0
acTepoij € JOBTUM BY3bKHM IIMITIHIPOM 3 Pa/ilyCOM OCHOBH 7" Ta JOBXKUHOIO h, STKUI
00epTa€eThCs HABKOJO OCI, SIKa OJHOYACHO € MEpPHEeHAUKYJSIPHOI, K N0 OCl
LHWAJIIH]IPpA, TaK 1 10 JiHIi BUAUMOCTI acTepoina i3 3emil.

BukopucToBy0uM KpHUBY OJIUCKY, OLIHITH BIIHOUIEHHS IOBKWHU LIMIIIHIpA 10

Woro miametpa: k = %
Po3B’s130k
[lepeBaxkHa OUIBILIICT ACTEPOIIB PYXAETHCS MO OpOITaX, IO 3HAXOAATHCS 1032
op6iTotro 3emii. ToMy MOXHa MPUIYCTHTH, IO BCS BUAMMA IMOBEPXHs acrepoina
ocBiTiiecHa CoHIIEM. 3a YMOBOIO acTepoil 00EpTAETHCS, TOMY 3MIHIOETHCA ILIOIIA
OCBITJICHOI BUJIMMOI 4YaCTUHU acTepoina. OTxke, 3MiHa OJUCKY acTepoifa 3aIeKUTh Bi
3MIHU TUIONI BUAMMOI YaCTHHU acTepoina. Bummma yacTuHa actepoinga MOBHHHA
OpIEHTYBATHUCSA MEPIECHANKYIISIPHO J0 JiHIT BUIUMOCTI acTepoija 3 MOBEPXHi 3eMIi.
[Tin yac poToMETpUUHUX CHOCTEPEKEHb HA KPHUBIA OJUCKY BHAUMA 30psHA
BEJIMYMHA aCTePOifa 3SMIHIOETHCS B MEXKaX BIA My, = 24,9 10 My, =22,2.




PosrisiHeMo opieHTaIlii actepoina, KoJm OJUCK T0CITae 3HAYCHb My iy TA My gy
Y mmx opi€HTalifgX IUIOIa BUAMNMOI YaCTHHHU acTepoila MOBHHHA JOCSATATH TaKOX
MaKCUMAJIBHOTO Sy, 4, Ta MIHIMAIBLHOTO S,y,;;,, 3HAYCHbD.

VY mepuriif opieHTAaIlil BiCh HUJIIHApPA PO3TAIIOBaHA MEPHIEHANKYIISAPHO A0 JIiHIi
BUIUMOCTI (puc. 1). Toi MpoeKITiss BUAUMOT YaCTUHH acTepoina € MPSIMOKYTHHKOM,
O1bIIIa CTOPOHA SIKOT'O JIOPIBHIOE BHUCOTI LWJIIHIApA h, a MEHINIA — JlaMeTPy OCHOBH
muwtiaapa d = 2r. [lnoma npoekiii:

Smax = 2Th. (1)

VY 1i#i opieHTaIlii acTepoin Ma€ MaKCUMATbHUHN OJIUCK My, gy -
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3BUYaitHO, MOKHA PO3MVISIHYTH OpIEHTAIlll, 3a AKUX LWIIHAP PO3TallOBaHUI
TPOXH TIO JilaroHai, aje 3MiHa IO BUAUMOI IPOEKIIii ayke Majia. Toj1 o0uuciaeHHs
CTalOTh CKJIATHUMHU.
VY npyriii opieHTaIlii Bich IWIIHPA CITIBIAAA€ 3 TiHI€0 BUANMOCTI (puc. 2). Tomi
MIPOEKITISt BUAMMOT YACTHHH acTepoifa € KoJoM 3 pajiycom r. [Tnoma mpoekiii:
Smin = TT? (2).
VY il opieHTalii acTepoin Ma€e MiHIMAIbHUN OJTUCK 1M, iy, -
3anumiemMo BIJHOIICHHS TUION] TPOEKIIM BHAMMOI YacCTUHU acTepoifa,
BUKOPUCTOBYIOUHM BUpaszu (1) ta (2):
Smax __ 2rh __ 2h
Smin _wr?  ar )
bruckun B mepmiiii Ta Apyridi OpiEHTAIISX BIJPI3HSIOTHCS Ha 3HAYCHHS
Am =my 5 — Mypin = 24,9 — 22,2 = 2,7.
3a ¢opmynoro [lorcona Bu3HauMMO 3MiHY OCBITJIEHOCTEH acTepoija:



E .
—mex — 251227 ~ 12 pasis.
min
OCKiJIbKM OCBITJIEHOCTI BiJpi3HAIOTBCA B 12 pasiB, To i IUIOII NPOEKIIiii

BUJIUMHUX YaCTHH acTEPOiJia TAKOXK BIPI3HIIOTHCS B CTUIBKH X pa3iB, TOOTO

S 2h
max _ 27 12.
. h 12w
3Biacu, — = — = 67.
r 2

Orxke, k =+ =% = 37 = 9,42,
2T 2

JloBxuHa actepoina HabaraTo OibIla 3a HOTO IMIUPUHY.

MoskHa TakoX PO3TVITHYTH MOJIETh acTepoina y Gopmi Iucka, SSKHi Mae JIyxKe
MaJy BHCOTY Ta BEJMKHI JilaMeTp OCHOBH. Y JaHOMY BHUMAJKy MaKCHUMaJbHUN
BUIUMUI OJHCK acTepoin Oyae MaTu, KOJIM MOBEPHETHCS JI0 CIoCTepiraya 0CHOBOIO.
3a TUM K€ aIrOPUTMOM, L0 M y NONEPEeAHbOMY BUIAJIKY, MOYKHA po3paxyBaTH k.

3aBaanua 4

VaBiTh, mo Bu nopiBHIO€TEe 300paxkeHHs HeOa, oTpumaHi (oroamaparoM i3
3BUYAHUM OO0 ’€KTUBOM 1 3poOJieHl 4Yepe3 TeNecKoll. Teleckon HampaBlieHUN Y
BUITaJIKOBO BUOpaHe MicIie Ha HeO.

1) Ha sixomy 300paskeHHi Oy/e Oijbiiie 3ipoK, siki MacuBHiIi 3a Conre?

2) Ha sixomy 300pakeHHi Oyie Oiblie 3ipok, siki crapirr 3a CoHre?

3) Ha sixomy 300pakeHHi Oyie OibIe 3ipoK, ki yepBoHimi 3a CoHIe?

4) Ha sixomy 300pakeHHI Oyne Oinbime 3ipoK 3 OUIBIIOK CBITHICTIO,

HiK y CoHIis?

Bianosinb oOrpyHTYyHTE.

Po3B’ 130k

1) TloTpiOHO 3ramatv, IO HMOBIPHICTH CIIOCTEPEIKEHHS 3iPOK PI3HHUX Mac
pi3Ha — YUM 3ipKa MacCUBHIIIIE, TUM PIIIE BOHA 3yCTPIYA€ThCs B MPUPOIi. biiblricTsh
31pOK — MaJi0 MacCUBHI YePBOHI KapJIUKU. Y TOM K€ Yac, CBITHICTh 31pKH MPOIOPITiiiHa
il Maci B TpeTiii cremneni. Lle mpu3BoAUTH 10 TOTO, IO X04Ya MACUBHUX 31pOK 1 Majo B
[amakTuii, BoHM A00pe BUAMMI 37aJIeKy 1 JOMIHYIOTh Ha HamoMmy HeO1 cepen
sackpaBux 3ipok. Came Taki 3ipku OyAyTh BHAMMI TiJ Yac CIOCTEPEKEHHS
HE030pOEHMM OKOM, 1 came BOHM OynyTh cdororpadosani ¢doToamapatom i3
3BUYAMHUM  00'ekTUBOM. JIWime 3  BHKOPHUCTAHHSAM  TEJIECKONA  BIAETHCS
chororpadyBaTy MaJio MACUBHI 31PKU 3 HU3bKOIO CBITHICTIO.

Bignosins: YacTtka MacuBHUX 3ipoK BuIa Ha ¢dororpadii, oTpumaHoi 3a
JOTIOMOT'00 3BUYaHHOr0 00'€KTHBA.

2) Ilpuragaemo, 1O TPUBATICTh KUTTA 31pKU OOEpPHEHO MNpoMopliHa A0 i
Macu — MOTYKHI1 31pKH KMBYTh MEHIIIE. Y Cl ICKpaBl 31pKU BIJHOCHO MOJIOJI, a Cepea
TBMSIHUX 3yCTPI4atOThCS K MOJIOI, TaK 1 CTapi. A 1€ 03HAYaE, M0 YaCTKa CTapUX 31POK
OyJie BUIIOFO TiJ] Yac CIIOCTEPEIKEHHS B TEIECKOIL.

Bigmosinb: Yactka crapux 3ipok Ouibima Ha ¢dotorpadii, oTpumaniit
TEJIECKOTIOM.



3) UucreHHi Malio MacwBHI 3ipKH 4Yepe3 CBOIO HU3BKY TEMIIEpaTypy MaroTh
yepBOHU Komip. KpiM Toro, B Teneckomn, B CEPeAHLOMY, MU CIOCTEPIraEMO O1IBII
naneki 00'eKTH, 1 Taki 31pKH OLIbIIE CXUITBbHI 0 e(DEKTYy MIXK30PSHOTO TTOUYEPBOHIHHS
CBITJIa 32 paXyHOK BUOIPKOBOI'O MOTJIMHAHHS B MDK30PSIHOMY CEPEJIOBHIIIL.

BignoBins: YacTka dYepBOHUX 3ipoK BuIIa Ha dororpadii, oTpumaHoOi
TEJIECKOIIOM.

4) CBITHICTb 31pOK MPOMOPIliiHA iX Maci, MOTYXHI 31pKA MalOTh OLIBIIY
CBITHICTbH (TUB. TyHKT 1).

Binmosias: YacTka 31ipok 3 BUCOKOIO CBITHICTIO BHILE Ha (poTorpadii, oTpumMaHoi
3BUYAHHUM O0'€KTUBOM.



