3amaua 1

Ha pucynke mpuBenén ¢parmMeHT KapThl 3BE3MHOTO HeOa ¢ HAaHECEHHBIMU Ha HEE
cienqamMu TpEX MeteopoB, HabmomaBmmxcs 10 aBrycra. Hanummure Ha3zBaHue
METEOPHOTO MOTOKA, K KOTOPOMY MPHUHAJIEKAT 3TU MeTeopbl. Onummure, Kak Bol
aTO onpeaenuin. Kak Ha3pIBatoTCs co3Be3usi, 0003HaYEHHbIE 3HAKAMH BOIpoca?
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Pemenne

MerteopHbiii TOTOK HaszwbiBaeTcs llepceuanl. st TOoro 4toObl 3TO OMPEACIHTH,
TpeOyeTcss HapUCOBaTh NPOJOJDKEHHWE METEOPHBIX CIEJOB B CTOPOHY, OTKYJa
JIETENl METEOP, U HAUTU TOUYKY MX NEPECEUEHUs. JTa TOUKA — PAJUAHT METEOPHOTO
notoka. OObIYHO Ha3BaHHME MOTOKY JNAETCA MO HA3BAHMIO CO3BE3IMsA, B KOTOPOM
HAXOJUTCS paiUaHT (01 cnpasku: Ha camom oeie paouarwm llepceud naxooumcs
8 manozamemuom cossezouu Kupag) na camoii epanuye c Ilepceem). IloTok
[lepcenanl nedcTByeT B aBrycrte, Korma 3emils, JBUTasCh IO CBOEM opoure,
nepeceKkaeT OpOUTy pa3pyNIMBIICHCS KOMETHI — TPAPOAMTEIBLHUIIBI TOTOKA.
Tem HEe MeHee, oTHOBpeMEHHO ¢ [lepcenaamu MOryT AE€HCTBOBATh U IPYTUE MEHEE
W3BECTHBIE METEOPHBIE MOTOKH, IIO3TOMY OIPEICIICHUE TOTOKA MO J1aTe
HE SIBJIIETCS MOJHOCTHIO BEPHBIM.

Cossesnue Nel — Kaccuones; cozpezaue Ne2 — Augpomena.



Kpurepuu ouneHuBanus

Bepnoe ykazanue Ha3BaHUS METEOPHOTO MOTOKA OLIEHUBAeTcs B +3 aJuia.
BepHoe yka3zaHue Ha3BaHHs CO3BE3MI OllEeHMBAeTCs B +1 0aJn 3a kaxaoe.

3a BepHOE OMHCaHHE CMoco0a OmpenesieHUss Ha3BaHUS METEOPHOIro MOTOKa
craBurca +3 Oamiaa (IOJDKHO OBbITh YINOMHMHAHUE O TOYKE IIE€pPEeCceueHUs
MPOJIOJKEHUN CIIEIOB — IIPOCTO CJIOB O TOM, YTO HAJI0 MOCMOTPETh, U3 KAKOTO
CO3BE3/Ms BBUIETEIU METEOPhI, HEIOCTATOYHO).

YkazaHue Ha TO, YTO B aBryCTE JIEUCTBYET MMEHHO METEOPHbINA MOTOK llepcenmbl
(mpu  OTCYTCTBMM BEpPHOTO OMNHCaHHUs CrHoco0a OmpenesieHUs Ha3BaHHs)
orieHuBaetcs B +1 6asw.

Makcumym 3a 3a0auy 8 oannoe.

3agaua 2

Ha kakmx mmporax u3 NPUBENEHHBIX HIDKE MOTYT HAOMIOMATHCS BOCXOBI
Homsiproit 3Be3asr (o = 2"32™, § = +89° 16')? Bumstarem atmocdepsl 3eMin
npeHedpeyb.

1) 6ospmre 89° 16’ c.am.
2) menblue 89° 16’ c.i.
3)00° 16’ c.mm.

4)0° 00’

5)00° 16’ ro.11.
6)2"32™

7) HU HA KaKuX

OtBer: 345

Ilpumeuanue: B otcyrcTBHE aTMmocdepbl (TouHee, aTMochepHOW pedpakium)
[TonsipHast 3Be3ma, Haxolsch ONMM3KO K ToJOcy Mwupa, BOCXOAUT M 3aXOJUT
B OYEHb Y3KOH I0JI0CE IIMPOT, OTCTOSIIEH OT 3kBaTopa Ha £(90° — 89° 16’ = 44').
Bapuantsl 3-5 nexar kak pa3 BHyTPH 3TOM MOJIOCHI.

Kpurepuu oneHuBanus

ITo +3 0ania 3a BapuaHTthl 3 U 5.

Bapuanr 4 ouenuBaetcs B +2 6aJuia.

3a ykazaHue Jr000ro Jpyroro Bapuanta mo Mmunyc 1 6asaiay (utoropasi olieHKa
HE MOXET OBbITh OTPULIATEIILHOM ).

VYkazaHue B KauecTBE OTBETa OJHOBPEMEHHO BCE€X BapuaHTOB ¢ 1 mo 7
onennBaercs B () 0aJ1710B.

VYka3zaHue B KaUuecTBe OTBETA OJIHOBPEMEHHO BCEX BapUaHTOB ¢ 1 Mo 6 oneHnBaeTcs
B 0 0a/710B.

Maxkcumym 3a 3a0auy 8 6annos.



3agaua 3

Juametp opbuTthl actepousa paseH 1 mupa km. Cuutas popmy opOUTHI KPYTOBOM,
HaiiauTe ero paccrosiHue ot CosHIla B aCTPOHOMUYECKHUX €AMHMIaX. YeMy paBHO
paccrositHue OT 3emiM J0 acTtepouga B KBaapatype? Hapucyiite puCYHOK,
HA KOTOPOM OTMEThTE€ BCE MCKOMBbIE pacCTOsiHUS. BbluuciaeHuss npuBeaute
B PELICHUH.

Pemenne

Hapucyem pucyHok, Ha KOTOPOM OTMETHM IIOJOKEHHE OpOMT actepouna (A)
u 3emin (3). O603HaUUM UCKOMOE PacCTOSIHUE B KBajpatype L u paanyc opOUTHI
actepouna CA.

Haiiném pammyc opOutsl actepomnma: R =D/2 =1000/2 =500 mmaa xM. Breipazum
ero B actpoHoMuueckux eauaunax: R = 500 mun km/150 vt kM =~ 3,33 a.e.

Haitném Benmmuunny L. Paccrosaue ot 3emumm 1o ConHua paBHo 1 a.e. 3Hauwmr,
Mol 3HaeM kateT (C3 = 1 a.e.) u runoteny3y (CA = 3,33 a.e.) B IpsIMOYTOJILHOM

tpeyronsauke C3A. Takum obpasom, L = VCA? — C3?% = 3,18 a.e.

HpuMettaHue: AOITYCKAaIlOTCA OTKIIOHCHHUSA OTBCTOB OT HpI/IBGIIéHHBIX B aBTOPCKOM
PCUICHNH, BbI3BAHHLIC OKPYTJICHUAMMU.

OtBeT: paccrosaue ot Connma npumepHo 3,33 a.e., paccTosHUE OT 3eMIIH
JI0 acTepouia B KBaaparype npumepHo 3,18 a.e. (vm 477 MIIH KM)

Kpurepuu oueHuBanus

e SlBHas 3ammWCh WJIM MWCIIOJB30BAHHE B PEIICHHH PACCTOSHHS OT 3eMIIH
1o Connna (1 a.e. unmu 150 mutH kM) orieHuBaeTcs B +1 0aJsuI.

e Brmuucienue paguyca opOUTHI acTeporia B KM OlleHHBaeTcs B +1 6aJsL.



e Briuucienue paauvyca opOUTBHI actepouja B a.e. oueHuBaerca B +1 0Gas
(ecnu paguyc ObLT Cpa3y BBIUYUCIIECH B a.€. 0€3 ONpeAesiCHUs €ro BEIHUUHBI B KM,
TO cTaBUTCS 2 6aJjsia BmecTo 1).

e Brluucienue pacctosiHus OT 3€MJIM B KBaJpaType OLeHuBaeTcs B +3 0aJia.

e BepHblli pUCYHOK C OTMEYEHHBIM PAcCTOSHMEM L (JIOMyCKaeTcss HapylleHue
MaciiTaba; KBajaparypa MOXeET ObITh IIpuUBeAeHa Jt00as) OlEHUBACTCS
B +2 0aJuia.

Makcumym 3a 3a0auy 8 oannoe.

3agaua 4

Haxonsice B KpbiMckoit acTpodusudeckoid oocepBaropuu (mmmporta 44°44' c..,
nonrota 34°01' B.A.), acTpOHOM O0OpaTHJI BHUMaHHE, YTO BO BpeMsl BEPXHEU
kyapMuHanuu CoJiHIIA JJIMHA TEHU HEKOTOPOro NpeaMeTa oOKas3ajlach paBHA
ero BeicoTe. B kakoMm mecsiie 3To npoucxoamio? OTBeT 0ObICHUTE.

Pemenne

Jlnst Toro droObl JMHA TEHW TIpenMeTra ObUla paBHA BBICOTE IMPEAMETA,
HeoOxoaumo, 4ToObl ucTOYHWK cBeta (CosHile) Haxomuics Ha BbicoTe 45°
HaJl rOpu30HTOM (CM. pUCYHOK). B »TOM cnydae karerbl (BbICOTa MpeaMETa
¥ €r0 TEHB) MPSIMOYTOJILHOTO TPEYTOJbHUKA OYAYT PaBHBI.

npegmet

u 45°
TEeHb

Kak wu3BecTHO, BbICOTa OOBEKTa B BEpPXHEW KyJIbMHUHALIUM CBS3aHa C €ro
CKJIOHEHHEM U IIUPOTON MyHKTa HAOIIOACHUS POPMYIION:

h=90°—¢@+6



Haiiném cxinonenne CoJiHIla B MOMEHT HAOJIIOAEHUA:
8§ =h+ @ —90° = 45°+ 44°44" — 90° = —0°16’

Takum oOpazom, CoiHie OyaeT HAXOIUTHCS IOYTH Ha HEOSCHOM JKBATOpE
(cknonenne 6ym3ko Kk 0°). /(s ComHila 3T0 BO3MOXXHO TOJBKO B JIBYX 00JIaCTSAX
HeOecHOM cepbl — BOJIM3W TOYKM OCCHHETO WM BECEHHETO PaBHOICHCTBUSI.
B Ttouke ocenHero paBHojeHCTBHS CoOJHIIE OBIBa€T B CEHTIOpE, a B TOYKE
BECCHHETO PaBHOJICHCTBHUS — B MapTe.

llpumeuanue: TONy4YeHHE BEPHOrO CKJIOHEHMSI (WJIM JlaXXe MPOCTO BBIBOJAA
o nosioxkeHuu CoJiHIIa Ha HEOECHOM 3KBATOPE, YTO TOXKE JIOMYCKAETCs) BO3MOYKHO
U MyTéM IEMOYKU M3 pacCyXiaeHui (BeumcieHue Oe3 dopmyn). OnuH u3
BapuaHTOB: «IIpu Takoi mmpoTte (moutu 45°) HeGECHBIN PKBATOP B I0KHOUN YaCTH
ropu3oHTa npoxoaut Ha BbeicoTe 45°. T.k. BbicoTta CosHua toxke 45° — CouHile
HaXOJUTCSl HAa HEOECHOM KBaTOPEY.

OtBet: 00 B ceHTSOpE, MO0 B MapTe

Kpurepuu oueHuBanus

e [IpaBunbHEIN OTBET 0€3 OOOCHOBAHWS WM PEIICHHS OICHWBACTCS B 2 Oajjia
(mo 1 6aJuTy 3a «CEHTAOPB» U «MapT»).

e Omnpepaenennie BbIcOTh CoJIHIIA B MOMEHT HAOIIOACHUM (C TOYHBIM OTBETOM WJTU
OTBETOM «IIpuMepHO 45%)) onieHrnBaeTcs B +2 GaJuia.

e 3anuch BepHOW (DOPMYJBI AT BHICOTHI B BEpXHEH KyJIbMUHAIMH (WJIU Cpasy
JIUIsL CKJIOHEHHM 1) OIleHUBaeTCs B +2 GaJiJa.

e Bruucinenune ckinonenns Coanpna (¢ orBetom  npumepHo  (0°) wim
dbopmynupoBanue BbIBOJa 0 ToM, yTo ComHie OyJeT Ha HeOEeCHOM 3KBaTOpE,
orieHuBaetrcd B +1 0aJLI.

e BriBong o ToMmM, yto ConHile OyaeT B OJHOM M3 TOYEK pPaBHOACHCTBUS,
onieHuBaetcs B +1 0aJw.

e OtBer «MapT» WiU(U) «CEHTSAOpPH» oOlleHHBaeTcs mo +1 Oanjy 3a KaKIblid
MeCsIII.

Maxcumym 3a 3a0auy 8 o6annos.

3agaua 5

VYrinoBele auameTpbl HamOosiee OJM3KUX K HaM KPAacHBIX CBEPXTUTAHTOB,
y KOTOPBIX AaCTPOHOMBI MOTYT HAOMIONATh W300paKeHHUS JHUCKOB 3BE3,
coctaBisaroT mpuMepHo o = 0,05”. Ha kakoe paccrossHue [ Hajlo OTHECTH
OT HaOJrofaTe sl MOHETY HOMHUHAJIOM S5 pyOsei (paauyc MOHETHI r = 12,5 MMm),
4yTOOBI BUAETH €€ MOJ TakuM ke yriioM? OTBeT BbIpazuTe B kujomerpax. Cuuras
panunyc cBepxruranta paBHbiM R = 1000 paguycam ComnHiia, HAiauTe pacCTOsIHUE
L no nero. OTBeT BbIpa3uTe B MapceKax.



Pemenne
Hapucyewm pucyHoOK:

3Be3na

MOHeTa
Habnwpartenob

Kaxk HN3BCCTHO, TAHI'CHC YTIJIa 3a4a€TCSI OTHOIICHMEM KaTETOB TPCYIOJIbHUKA:

tg% = % Jns manelx yriaoB copaBeuyiuBo tg X=X (ecin yroia BBIPAKEH

B pamuanax). M3BectHo, 4yto 1 paj = %- 3600” = 206265". Otcioga MOXKHO

BBIPA3UTh paccTosinue: [ = %r = 02—055 - 206265 ~ 1,03 - 108 Mm wm [/ = 103 kM.

)

UToOBI HAliTH PACCTOSIHHUE J0 3BE3/bI, MOXKHO BOCIIOJIB30BATHCS TEM K€ METOJIOM,
r R
YTO W JJII MOHETBl, @ MOXHO COCTaBUTb MPOMOPIUIO (CM. PUCYHOK): 7=

L
N3 nponopuun: L = RTIl = 1002'263_61000_0;103 = 5,74 10 km = 186 nk (B popmyie

696000 — panguyc CoJiHIIa B KM).

OT1BeT: paccTosiHue 10 MOHEThl 103 KM (JIOIyCTHMOE OTKJIOHEHHE OTBETa £3 KM),
paccTosiHue 10 3Be3/bl 186 1K (nomycTuMoe oTkiIoHeHne oTBeTa £10 mnk).

Kpurepuu oneHuBanus

e 3anuch WIK BhIBOJ (OPMYJbl 3aBUCUMOCTH PACCTOSIHUSI OT YIJIOBOrO pa3Mepa
WM HA000pOT (11 MOHETHI WJIM 3BE3JIbI, WM B OOIIEM BHJE) OICHUBACTCS
B +2 Oasia.

e OmnpenelieHUe paCCTOSIHUS O MOHETHI OLICHUBAETCs B +2 HaJia.

e OrmpezeneHre paccTOSIHUS 10 3B€3/bl B MPOU3BOJHBIX MeTpa (MM, CM U T. [I.)
OlleHUBaeTCsd B +2 0aJjLia.

e OrmpezeneHne paccTOSIHUS 10 3BE3/Ibl B Mapcekax OleHUBaeTcs B +2 Oasjia
(ecnu paccrosiHME cpa3y MOJy4eHO B MK, MuHys eauHuil CU, To cTaBUTCS
+4 dana).

e [Ipu ncnonp3zoBaHuu paamyca BMECTo nuamerpa (mim Hao0opoT) Mmunyc 1 6aswn
3a KaXKIbIM CJIy4damu.

Apudmernueckas omrbOka CHUKaeT OmeHKY Ha 1 6ayu (TOJBKO 3a TOT 3Tarl,

Ha KOTOPOM OHa Obljla COBEpPIIIEHA).

Maxcumym 3a 3a0auy 8 d6annos.



3amaua 6

DKCUEHTPUCUTETOM IUIAHETHOW OpOMTHI HA3bIBAIOT OTHOLIEHUE PACCTOSHUS
oT 1eHTpa opOuThl A0 CoJHIA K BEIMYUHE OOJBIION MOJIYOCH OPOUTHI MIIAHETHI.
Ceituac 9KcueHTpUcHUTET 3eMHOM opOuthl e)=0,0167. IlpeacraBum cebe,
4YTO OH yBeJIU4HuTCs B 2 pa3a. Haitaure, Bo CKobKO pa3 OyneT MEHSAThCS BUANMBIN
yraoBoil pasmep CoyiHIIa TP TOJOBOM JBIXKCHHHM 3€MJIM IO HOBOW OpoOwHTE.
OTBeT 0e3 pelIeHus: He OLEHUBAETCSI.

Pemenne
Hapucyewm pucyHOK:

CornacHo OIpeNeNeHUuI0 JKCIEHTpUcUTETa (OHO JAaHO B YCJIOBUM 3a/1auH),
e = OC/OB. OTHollIeHHEe BUIUMBIX YTJIOBBIX pa3MepoB CoJIHIIA paBHO OTHOIIEHUIO
paccrosiHuii ot 3eman A0 ComnHia B nepureianu U adenuu (T.K. TeOMETPUUECKUe
pa3mepsbl CoHIla HE MEHSIFOTCS).

Paccrosnue B nepuremnu r,= OB — OC, a paccrosnue B adenuu r,= OB + OC.
Otcrona:

ro/1, = (OB + OC)/(OB - OC) = (OB + e - OB)/(OB—e - OB) =
= (1 +e)/(l—e)=(1+2ey)/(]-2ey)~=1,069.

Otger: B ~1,07 (wnu 0,935, ecnu cuutath 0OpaTHOE OTHOIIECHHUE)

Kpurepuu oueHuBanus

e BepHblil oTBeT € pelieHUEM (BBIUYMCICHUSIMU) OIlEHHUBaeTcs B 8 0aJioB
(pucyHOK Tpu 3TOM He Tpebyercs). OTBET MOXKET OBITh MOJYYEH M3 TOTOBOM
(dbopMyIibl, BEIBOIUTE €€ HEe 00s3aTenbHO. «Dopmyna» MOXKET ObITh MOJy4YeHa
B BUJIE MTOCJIEIOBATEIBHOCTH PACCYKJICHUN, YTO OLICHUBAETCS MOJIHBIM OaJIJIOM
P YCJIOBUM BEPHOTO OTBETA.



e [Ipu HEenoyiHOM pelieHuu (MM HEBEPHOM OTBETE):

- 33 HAJINYME BEPHOT'0 PUCYHKA CTaBUTCS +2 0aJlia;

- 32 3aIUCh OMNPEACNCHUs IKCLICHTPUCUTETA B MAaTEMATUYECKOM BHJIE CTaBUTCS

+2 0asa.
3a apupMETHIECKYIO OITMOKY OIICHKA CHUKAeTCs HA 2 faJiia (eciid oHa MpuBesa
K OOJBIION OIIMOKE — OTHOIIEHUE YTIIOBBIX Pa3MEpPOB MOJIY4HIOCH OoJblie 2, —
TO OIICHKA CHMKaeTcd He Ha 2, a Ha 4 6amaa). T.e. eciiu OTBET MOJYUHIICS
HEBEPHBIM TOJIBKO H3-3a apu(dMeTHuecKkoil omMOKH, TO 3a 3ajJadyy CTaBUTCA
6 0as10B (1n 4 GaJIa IPU 3HAYUTEIILHOM OTJIMYUU OTBETA).

Makcumym 3a 3a0auy 8 dannos.

Bcero 3a padory — 48 6aJ1710B.






