MNprMepbl OIMMNVAAHbIX 3aJaHN
10 knacc.
BHuMmaHKue! Bo Bcex 3afayax TpedbyeTcst 060CHOBATb MOMYyUYEHHbI

OTBET WM NPUBECT U MNMOJTHOE PELLIEHNE.
CTaHAapTHast METOAMKA OLEHNBAHMWS PELLEHWIA:

Bannbl | MpaBuibHOCTL (OWMOOYHOCTL) PeLLeHNs

8 Mon1HOe BepHOE peLleHne

6 BepHoe peweHue. MmMeroTcA He6ONblUME HeAoyeTbl, B LIEJIOM He
BIMAIOLLIME HA PeLLIeHNe.

5 PelleHVe B Le/IOM BEPHOE, OHAKO, COAEPXKMUT CYLLECTBEHHbIE OLUNOKM
(He (m3nyeckme, a MaTeMaTUYeCKue).

4 HainfieHo peLueHne 04HOMOo U3 ABYX BO3MOXHbIX C/Ty4aeB.

2-3 ECTb nNOHMMaHWe (U3NMKK SBNEHUS,, HO He HaWgeHO OAHO W3

HeoOXOAMMBIX [NS PEeLeHNs ypaBHEHWA, B pe3y/nbTaTe MoyyeHHas
cucTema ypaBHEHU He NOJHa Y HEBO3MOXXHO HalTU peLLeHue.,

0-1 ECTb oOTAenbHble YypaBHeEHWs, OTHOCALUMECA K CYTW 3ajayn npu
OTCYTCTBUW peLleHns (Mav Npy oLMB0YHOM PeLLIeHI).
0 PeLleHne HeBEpHOe, NI OTCYTCTBYET.
3agava l

Kakne nnaHetbl, B KaKOW KOH(Mrypaumm m 13 Kakmx MecT Ha 3emsne
MOXHO Hab/1104aTh BCHO HOYUb, C BeYepa Ao pacceera?
PeLueHue.
Bce BepxHWe nniaHeTbl BUAHbLI C Beyepa [0 pacceeTa BOAM3M 3MOX UX
NPOTUBOCTOAHUI ¢ ConHuem (ecnu B AaHHOM TOYKe OHM BOCXOAAT Haf
ropmsoHToMm). OfHaKo Mofo6Hass CUTyauus MOXKET C/IOXUTLCA elle B
O[IHOM C/yyae: ecnu njaHeTa MMeeT 3HaunTeNIbHO 60/bliee (B HOXKHOM
MONyLIapUK - MeHbLLIEE) CKIOHeHMe, YeM CoJ/HLEe, TO OHa MOXET CTaTb
He3axofsLWein B MONAPHbIX WKNPoTax, B TO Bpemsi Kak ConHue 6yget
OMycKaTbCA oA FOPM30HT [0BO/MIbHO r/y6oKo. [MogobHas cuTyaums
cnoxunacb BecHol 1996 ropga, Korga BHYTPeHHsst nnaHeta BeHepa
Obla BMAHA B TEYEHWe BCeil HOYM ceBepHee 65° c.wi. Mepkypuin -
nnaHeTa 3HaunTeNbHO 06o0nee cnabas M He OTXOAALLAsA [OafeKo OT
ConHua, 1 4ns Hee Takme “3K30TUYeCKne™ ycnoBus HacTynaroT HAMHOIo
peXXe U TOJIbKO B HOXKHbIX MONAPHbIX PaloHax.
3agaya 2

Kpome ConHeYyHbIX 3aTMeHUin nHorga Habnogatotcs nyHHble. OueHnTe,
CKONbKO MNPUMEPHO BPEMEHW AIUTCA NYHHOoe 3aTMeHue. [laHHble,
KOTOPbLIMU Bbl pacnofiaraeTe, TakoBbl: paccTosaHue 3emna—ConHue L =
150 mnH KMm; pacctosHue 3emnsa—JlyHa Rs-n = 400 TbIC. KM; paguyc



3emim Rz = 6400 km; pagmyc JlyHbl r = 1700 KM, BpemMsa MOJIHOIO
obopota 3emnn Bokpyr CosnHua 365 cyTok, a JIyHbl BOKpyr 3emnn — 28
CYTOK. PaccyxneHunsa ynobHee npoBOAWTb, KakK ecnv 6bl Mbl Oblnn
XUTENAMU 3KBaTOpa.

PelLleHNe.
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[Mpy nyHHOM 3aTMeHUM JlyHa nonajaeT B TEHb OT 3EM/IU, U Mbl
HeKOTOpOe BpeMs He BUAMM JIyHbl Ha HebocBoAe (MK BUAUM TOJTbKO
BEPXHUIA NN HKHWIA cepn). BpeMs 3aTMeHMs NPUGAMKEHHO paBHO
Be/InunHe t = 2R3/Vn — UMEHHO CTO/MBKO HY)XKHO, YT0ObI JTyHa nepecekna
«CTONG TEHW», AMAMETP KOTOPOro NpPakTUYeCKn paBeH gnamMeTpy 3emnu
2R3. bonee TOYHbIe pacyéThl MPaKTUYECKM HE UMEIOT CMbICNa — Bellb
TOrAa Hy>XHO YUYMTbIBaTb 1 LUMPOTY MECTHOCTU HabNOAEHNS, U
NpenomMeHne ceeta B atMocdepe, 1 nonyteHb. CKOPOCTb ABVKEHUSA
JIyHbI Vi onipeaenvm no anvHe opouTsl JTyHbl U BpeMeHW eé€ obpalleHus
T, BOKpYT 3emnun. Monyunm: v = 21 = Ra_n/Th. OcTasibHble AaHHbIE
OKa3bIBatOTCA HEHYXXHbIMW A1 NPOCTOM oueHKN. OTcrogat =
R3Tn/(MR3-n) = 4 4. 3atem JlyHa CHOBa BUAHa BECb OCTATOK HOUM.

3agava 3
HekoTopas fanekas 3Be3fa O4HOBPeMEHHO B30LU/MIa Hafg FOPU30HTOM B
Mockse (mnpota 55°45', ponrota 37°37') u B Tambose (LunpoTa 52°43,
aonrota 41°26' ). B kakom M3 3TMX ropofoB 3Be3da [o/blue OyaeT
Hax0AWUTbCA Hal rOPMU30HTOM W1 Ha CKOJIbKO BPEMEHM?

PeLueHwe.
[onrotel MockBbl 1 TamboBa HeCKO/IbKO OT/IMYAKTCA, M MOMEHTbI
BEepXHEeN KyNbMWHaUMW OaHHOW 3Be3fbl, KOTOpas Mnocreayet uepes
HEKOTOpPOe BPems Moc/e ee BOCX04a, Takxe 6yayT oTanyarbca. TamboB
(ponrota A1=41°26') HaxoguTCcs Oro-soctoyHee MocCKBbI (gonrora
N=37°37"), n Tam 3Be3da Ky/JNbMUHUPYET paHblue. [1poMexyToK
BPEMEHN MeXAay KynbMuHaumsMuy 3Be3fgbl B TamboBe M Mockse
COCTaBuUT
ATc=To (7\1 - 7\2) / 360° = 15m 13c.



3gecb To — nepuwop BpaweHunsa 3emnn (23456m04c). TpomexyTok
BPEMEHW MeXXAy BOCXOAOM W BepXHeil KynbMWHaLMel 3Be3fbl paBeH
MPOMEXYTKY BPEMEHW MEXOY BepXHen KynbMUHaLMEN W 3aX0O0M.
Bocxon 3Be3dbl npowusowen B Mockse M TamboBe 0O4HOBPEMEHHO,
cnegoBsatenbHo, B TaMboBe 3axo/ Npou3oinaeT paHblle, Yem B MOCKBE,
a pasHuLa no BpeMeHn CoCTaBUT
Tg= 2 ATc = 30m 26c.
PekoMeHgaUnu Ans >kKopu. Bbllwle npuBegeH Haubosee npocToi
cnoco6 pelleHns 3agaydn. [lpu ero MCMosib30BaHUM YYaCTHUKOM
o/iMMnunagbl BblYMCNEHNE pasHULbl MOMEHTOB KynbMUHAUMWN 3Be3fbl B
Mockse 1 TamboBe oLeHMBaeTca B 5 6annos. Ecnv B KayuecTse nepuoa
obpalLeHna 3emn BOKPYT CBOeW ocu OyaeT B3ATO 24 yaca, U Be/IMYnHA
ATC oKaxeTcs paBHOM 15 MUHYTaMm 14 ceKyHAaMm, OLEHKa MOXET ObITb
CHWXKeHa He 6onee yeM Ha 1 6ann (4 6anna BbICTABMSETCS 3a [JaHHbIN
aTan pewleHus). INocnenyrownin BbIBOA O COOTHOLLIEHUW BPEMEH 3axoa
3Be3/bl B 1BYX ropoaax oLeHnBaeTcs B 36asna.
YUaCTHUKM ONUMNnadbl MOryT MOWTU 3HAUUTENbHO 60/1ee CNOXHbIM
MyTeM, BbIYUCNAA CHavasna CK/IOHeHMe 3Be3fbl (OHO OyaeT paBHO
NpMMeEpPHO +25°), 3aTeM 4acoBble Yr/bl TOYEK ee BOCX04a WM 3axoda B
Mockse n TamboBe. Kaxablii U3 3TUX [BYX 3TarnoB OLEHMBaeTcA B 3
6anna, (HoOpmynMpoBKa OKOHYaTeNbHOro BblBOJAa — ewe B 2 6Ganna.
AHa/IOTMYHO, €CNM YYaCTHUK OnMMnuvadbl He YYMTbIBAET OT/INYUKE
neproja 0CeBOro BpalleHns 3emMn 0T 24 4acoB, OLIEHKA CHUKaeTCa He
6osee yem Ha 1 6ann.

3agava 4
Ha sicHOM Hebe TeMHOM
BuaHbl coceHme MuUpsbI.
B3rnsiHn Ha CBET UX POBHbIiA
N36aBbCA OT xaHAapb!!

Haigu poraToe co3se3fbe

1 B ero LeHTp NoCMOTpMH,
 aBa cusioLmx opunbsHTa
Y B3rnaga BCTaHyT Ha NyTW:

[MnaHeTa - cuna CBETUT apye
JTto6oi1 cusitoLLelt 38e3/bl.
Ho spue cunbl CBETUT PAAOM
BOornHs Be4HoW KpacoThl.



B cos3se3guu TpuHaaLaTom

Elle ABa Mupa CBETAT.

N muwb CaTypHa HeT Hurae

Ha Hebe TeMHOM 3TOM. ( O.¥YT0/bHNKOB )

B Kakoi1 ce30H roga (C TOUHOCTBLIO A0 MeCcsLa) U B KaKOe BPemsi CYyTOK
Mor/a HabnaaTbCs Takas KapTmHa?

PeLueHwe.
B cTmxax pacckasaHO O TMOMOXeHWM Ha Hebe nnaHer. “PoraTtbiM
co3Be3abeM” MOXeT ObITb OBeH, Teneuy wunm Kosepor. B ero ueHTpe
Haxog4aTcs ABe nnaHeTbl. “BOrmHsA BeYHOM KpacoTbl” - BeHepa,
“nnaHeta - cuna” - KOnutep (a He Mapc, KOTOpbIA, Haxodcb PSAOM C
BeHepoii (Heganeko ot ConHua), He CBETUN Obl ipUe “NH60I CUSIOLLEN
3Be3bl”). CaTypHa B [aHHbIA MOMEHT Ha Hebe HeT, c/efoBaTe/lbHO
“eule OBa Mmupa” - 3T0 Mepkypuih nm Mapc, U OHW HaxodsaTcs B
“TpuHaguaTom co3ee3gnmn” - 3MeeHOoCLE.

MepKypuin 1 BeHepa - BHYTPEHHWE MNaHeTbl, HE OTXoAdulMe OT
ConHua fJanblle, Yem Ha 28° 1 Ha 47° COOTBETCTBEHHO. 3HAYUT, OHU He
MOIYT OTCTOATbL 60/1ee YeM Ha 75° apyr oT Apyra. A TakK Kak MepKypwui
HaxoauTcs B co3Be3ann 3mMeeHocLa, To BeHepa He MOXeT ObITb BMAHA B
co3Be3anax OBHa unn Tenbla, OTCTOSAWMX NoYTK Ha 180°. Eil ocTaeTcs
HaxoAMTbCA B LIEHTpe “poratoro cosses3gba” - Kosepora. Ho 1 B 3TOM
C/lydae Yr/ioBoe pacctosHue mexay Mepkypuem n BeHepolh He MeHee
45°-50°, T.e. OHM HaxoOATCA MO pa3Hble CTOPOHbI OT ConHua (unu
MepKypuit 6yaeT oveHb 6/1M3K0 K COMHLY), 1 TeM He MeHee BUAHbI “Ha
ACHOM Hebe TemHOM”. CosiHUE, Haxogduieeca mexay Mepkypuem w
BeHepoil, He MOXeT OblTb r/yboko nog ropusoHTom. OcTaeTcs
eVHCTBEHHbIA BapuaHT - MOJIHOE COJIHEYHOe 3aTMEHME, MpPU 3TOM
Co/fHLUe HaxoauTcs B LEHTpPe WAn Ha 3anage cosse3gmsa Ctpenbua (He
nanee 28° ot Mepkypus), T.e. KapTUHa Morna HabnaaTbCcsa BO BTOPOWA
MONOBUHE [eKabps WAX B MEPBON MNOSIOBMHE SHBAPSA TOMbKO AHEM BO
BpPeMs NonHoro 3atmeHnsa ConHua.



