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6-7 Kaaccel

1. Kocmuueckuii kopabiap coBepmmi nmocaaky Ha JlyHy (B HekoTopoil Touke). Uto
yaie OyayT HabmoJaTh KOCMOHABTHI Ha HeOe: ComHIle uin 3eMitio?

Pemienne. OTBET 3aBUCUT OT TOrO, B KaKOW MMEHHO TOYKE KOpaOJib COBEPIIUI
MOCAaJKy: Ha BUAMMOM miau oOpatHoil ctopone JIynsl. [Tockonbsky JlyHa coBepiia-
€T OJIUH 00OpPOT BOKPYT OCHM OTHOCHUTENIbHO Hampaiienus Ha CoJHIIE 32 CUHOIU-
YeCKHM Mecsll, paBHbIA 29,53 cyTok, B m000i Touke €€ moBepxHOCTH ComHIle
BHUJIHO HaJl TOPU30HTOM B TE€UECHHE MIPUMEPHO ABYX HEJEIb, a CICAYIOIINE JABE HE-
JIeJN €ro He BUAHO. A BOT 3eMJid IMOCTOSIHHO BHUJIHA TOJBKO M3 OJIHOTO MOJyIa-
pus JIlyHbl (MBI Ha3bIBa€M €ro «BUAMUMON cTOpoHOU JIyHBI»), a U3 APYTOro moiy-
mapus («oOpartHas ctopona JIyHbe») 3emitto He BUAHO HUKOrna. [losTomy Ha BH-
nuMon ctopone JlyHsl yare BugHa 3emils, a Ha HeBUAUMOU - ComnHie. A

2. Tlouemy Ha moBepxHOCTH JIyHBI TEMIIEpATypa OT IHS K HOYM MEHSETCS HA COTHU
IpagycoB, a Ha 3eMJI€ BCETO JINIIb HA HECKOIBKO JECATKOB IPagyCcoB?

Pemenue. Ilocne 3axona ConHIa NOBEPXHOCTH JIFOOOH IJIAHETHl WM CITyTHHUKA
HAYMHAET OXJIAXJAThCsl, B OCHOBHOM, M3JIy4as B MPOCTPAHCTBO MH(pPaKpacHbIE
nyur. Ha nmianeTax u cnyTHUKaX, JUIIEHHBIX atMocdepsl (Mepkypuii, JlyHa, ...)
3TOMY HHYTO HE MPEIATCTBYET, M OXJIAXKICHUE MPOUCX0IuT ObicTpo. Ha mmanerax
c atmMocdepoit (3emis, Benepa, ...) nuHppakpacHoe U3ITydeHHE HE MOXKET CBOOO-
HO YXOJHTH B KOCMOC, TIOCKOJIEKY HEKOTOPBIE Ta3bl (TTapbl BOJIBI, YTICKUCIIBINA ra3,
U Jp.) ero morjomaroT. Harperas sTum u3imydenrnemM atmocdepa, B CBOIO 04epe/b,
rpeeT TMOBEPXHOCTh, HE JaBasi € ObICTPO OCTHIBATH IO HOYaM. B Tex mecrax Ha
3emiie, rae artMocdepa TOHKasl (BBICOKO B rOpax) WM MOYTH JIMILEHA [1apOB BObI
(B IMyCTBIHE) TEMIIEpaTypa MOBEPXHOCTH MO HOYaM OBICTPO MOHIKAETCS, HHOTIA
OITyCKasiCh 32 HOYb HA JACCATKH IPaTyCcoB. A

3. IInanera BuaHa Ha 3eMiie B ITOJIHOYL. bike muim manbiie ot CoJiHIa, 9eM 3eMiIs
HaXOJUTCS 3Ta IUIaHeTa?

Pemenume. Jlanpiie, He3aBUCUMO OT TOrO, B KaKOM
4yacTU HEOOCBO/Ia BUJIHA IIJIaHETa (CM. PHUC.): THUIIO-

BugMMocTs
TEHy3a BCEr/a JJIMHHEE KaTeTa. A Dw

6-9 kiaaccel

4. HoBslil mouTOBbIM cepBUc. OrpomMHas MyUIKa BBICTPENWIa U3 AHIJIMU TaK, 4TO
rociaa noyToBbid cHapsan B HoByro 3emanauto. OueHure BpeMs ero nosera.

Pemenne. Jlerko Bunets, uro Aurus u HoBas 3enanaus pacnoyioKeHbI HA 3eM-
HOM IIape MOYTH JUaMEeTPaIbHO MPOTUBONOJO0XHO. ClieI0BaTeNIbHO, TPACKTOPUS
noJieta cHapsia OyeT BechMa OJIM3Ka K TIOJIOBUHE 000pOTa BOKPYT 3EMIIH HCKYC-
CTBEHHOTO CITYTHHKA, JIBIXKYIIETOCS IO HU3KOM opOute. Kak m3BecTHO, mMpo1oi-
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KUTEITBLHOCTh TAKOTO 000poTa (rarapuHCKui mojet) 1,5 yaca, 3HaUUT, CHApSIA J0-
JICTUT JI0 TIeTTH MUHYT 3a 45. A

5. MoxHo 11 HabmoAaTh Ha JIyHe CoJIHEUHbIe 3aTMEHMUS, METEOPhI, KOMETHI, MOJISP-
HBIE CUSIHUS, paJlyTy, cepeOpucThie o0jlaka, HICKYCCTBEHHBIE CITyTHUKH?

Pemenue. MeTeopsl, ONSIPHBIE CUSIHUS, paayra u cepeOpucThie o0maka — 3TO at-
Moc(epHble siBIeHUA, a Ha JIyHe aTMocdepsl HET, 3HAUUT, OHU TaM He HaOJIo-
narotcsa. A Bot 3armenusi CosHIa 3eMiieil, MCKyCCTBEHHbIE CIYTHUKM JIyHBI U KO-
MeThl Ha JIyHe HaOnrofaroTes Jaxe JIydlle, 4yeM Ha 3eMJie, TOCKOJbKY HEe MEIIaeT
atMocdepa. A

8-9 kiaaccel

6. M3BecTHO, 4TO HKBATOPHAIbHBIE KOOPAUHATHI TOYKU BECEHHETO PAaBHOJICHCTBHUS
h
cocTaBiAlOT 0”1 0°. A KaKOBBI KOOPAUHATHI CEBEPHOIO MOJIIOCA KIUIITUKH ?

Pemienne. BcrioMHUB BeTMUMHY HaKJIOHA 3eMHOM ocu (€ = 23,5°), 6e3 Tpyaa orm-
pelleuM, 4TO CEBEPHBIN MOJIOC SKIMITUKKA MMEET MPSIMOE BOCXOXKJICHHUE 18" u
CKJIOHEHHE 66,5°. A

8-11 kiaacchwl

7. B smnuntuueckoil ramaktuke M32 (cmyTtHuk TymaHHOcTH AHApPOMENbBI) TPH-
MepHO 250 MitH. 3831, BuauMelii Oieck 3Toi ranakTuku cocrasiser 9. Cunras,
YTO BCE 3BE3/IbI B TAIAKTUKE MPUMEPHO OJMHAKOBHIE, BEIUUCIUTE BUTUMBIN OJIeCK
OJHOM €€ 3BE3/bl.

Pemenue. [IpencraBum yucmo 250 muH. kak 2,5 x 100 x 100 x 100 x 100, Torma
ACHO, YTO OJIeCK OfHOM 3Be3abl Oyaer Ha 1™ + 5™ + 5™ + 5™ + 5™ = 21™ cnaGee
OJ1ecKa Bceil ralakTHKH, T.e. coctaBut 9™ + 21™ =30". A

8. Tlepemennsie 3BE3nbI-1Iepenapl €CTh B JIFOOOM rajakThuke, B TOM YHCIe M B Ha-
mei. Ilodemy e 3aBUCHMOCTB «IEPHOA-CBETHUMOCTBY YyAAJIOCh YCTAaHOBUTH
TOJIBKO TTOCJIE MX OTKPBITHSI B MaremiaHoBbIX o0maKax?

Pemenne. [Tockonpky Bce 3BE3bI-11ehenipl MaremnanoBeix O0IaKoB HAXOATCS
MPUMEPHO HAa OJMHAKOBOM PACCTOSHUHM OT 3eMJIM, UX OJIECK MPOMOPIHOHATICH
cBetumocTH. HaitieHHasi acTpoHOMaM# 3aBUCUMOCTD TIepuoa-0i1eck 11 1eden B
MarennanoBbsix OOnakax HATOJIKHYJIAa MX Ha MBbICIb, YTO CYIIECTBYET 3aBUCH-
MOCTb «IIE€PHO-CBETUMOCThY. Habmonenus nedenn B 11000 Apyrou rajgakTUKe
MOTJIA OBl JaTh TE ke PEe3yIbTaThl: BAXXHO TO, YTO PACCTOSIHUS OT HAC J0 rajJakTHK
MHOT'O OOJIBIIIE, YEM PACCTOSTHUS MEXKy HCCIIEIyEMbIMU 3BE31aMU. A

9. Kak m3BecTHO, npereccus, WK MpeABapeHUE PaBHOJICHCTBUS, — 3TO MEJICHHOE
(50" B rom) oOpaTHOE MepeMeNIEeHuEe TOYEK PAaBHOACHCTBUA. A IO KaKOMY Kpyry
HeOeCHOM cepbl MPOUCXOIUT ITO MEPEMENICHHE: 10 IKBATOPY WM MO IKIIUII-
THUKE?
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Pemenue. HCpGMGIHGHI/IC TOYCK PABHOACHCTBUA IMPOUCXOAUT IIO SKIIMIITHUKE, I10-

CKOJIBKY JIBHIKCHHUC B IIPOCTPAHCTBC HUCIIBITBIBACT IINIOCKOCTH 3€MHOI'O 3KBATOpa.
A

10-11 kiaaccel

10. I[Ipennonoxum, yro CoyHIE B pe3ysbTaTe HEOXKHIAHHOTO KOJularca MpeBpaTH-
J0ch B u€pHyto Ablpy. Kak mpu 3ToM u3MeHHUTCS OpOUTAIBHBIN TTeproT 3emin?

Pemenne. Eciiu B nponiecce komanca CoiHile He MOTEPsIO BEIIECTBO U HE U3ITY-
YWJIO TPaBUTALMOHHBIE BOJIHBI, TO €r0 Macca He n3MeHwIach. [loatomy He n3me-
HUTCS U opbuta 3emiid. A

11. MoxHO 1M pa3auduTh HEBOOPYKEHHBIM T1azoMm Ha Jlyne Mope Kpusucos, aua-
MeTp KoToporo 520 km?

Pewenue. [1pu auamerpe 3476 km JlyHa BuaHa Ha 3eMHOM HEOOCBOJIE MOJ] YTIIOM
31'. 3nauut, Mope KpuzucoB OyAeT BUIHO MO yTIIOM

31" x 520/3476 = 4,6'.

@®opmanbHO 3T0 B 3-5 pa3 NpeBbIIAET NPEeN YII0BOro pa3pemenus rasa. Jlei-
CTBUTENHHO, 30PKUH TJIa3 B XOPOIIUX YCIOBHAX CIIOCOOEH pa3nuuntbh Mope Kpu-

3MCOB, YTO JIOKa3aHO 3aprcoBKamMu JIyHBI, ClIeTaHHBIMH JI0 U300pETEHUS TEIECKO-
na. A

12. ickycCTBEHHBIN CITYTHUK 3€MJIH JIBHKETCS CO CKOPOCTHIO 6,9 KM/C 1O KPYTOBOM
opOuTEe B IJIOCKOCTH 3KBaTOpa B HaIpaBiieHHWU BpamieHus 3emiin. C KakuMm Iie-
pPUOJOM BpEMEHU OH OyJET MPOXOAUTh Yepe3 3€HUT MyHKTA, JIEKAIIEr0 Ha IKBa-
Tope?

[TockonbKy  poOdb  LEHTPOCTPEMUTEIBHOM  CHJIBI mV?*/R Urpaer Cuiia
IPAaBUTAIMOHHOrO NPHUTSHKEeHHS 3eman GmM/R?, MBI IpHpaBHSEM HX APYT
JpyTy W HailIeM CKOPOCTh JIBIXKEHUS CITyTHHUKA TI0 KPYyTOBOI opowuTe:

V = (GM,y/R)".
Orcrona, BcnoMHuB, uto GM, = gRoz, JIETKO HAWTH OpOUTAIBHBIN TIEPHOI:
P =2nR/V = 21GM,/V’ = 2ngR*/V> = 127 mun.

Teneps UCTONB3yeM YpaBHEHHE CUHOJUYECKOTO JABUKECHUSI, YUUTHIBAS, YTO CITYT-
HUK oOpaliaeTcsl B HallpaBJICHUH JIBIXKEHUS 3eMITH, UMerolen epuosa Py = 24"

1T =1/P - 1/P,,
OTKYyJ1a
T = PoP/(Py — P) = 139 mun.



