BCEPOCCUMCKA ST OJIUMITUAJIA IIKOJILHUKOB
11O ACTPOHOMMUMU. 20192020 yu. r.
MVYHUIIAITAJIBHBIN OTAIIL 11 KJIACC

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 SBJISIETCS MOJTHOCTHIO BEPHBIM.

Cossesnue Nel — Kaccuones; cozpezaue Ne2 — Augpomena.
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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.
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3agaua 3

PacctaBpre mpuBENEHHBIE HWIKE TPYIIBI 3BE3J] B MOPSAJIKE YMEHBIICHUS
MX YHUCJIEHHOCTHU B Haleu ["amakruke.

1) Genble KapaUKU

2) xk€nTble KapJuku (T.€. 3BE€3/1bI rI1aBHOU nocneaoBarenbHocT F-G kinaccoB)

3) rosryOble TUTaHTBI

4) KkpacHbI€ KapJIUuKH

OtBet: 4213

Kpurepuu oueHuBanus
e BepHas nocnenoBaTeIbHOCTh OLIEHUBAETCS B 8 0a/1J10B.
e Ecim nocinenoBaTeibHOCTh OTIUYAECTCS OT YKA3aHHOM:
- 3a pacnoyio’kenre Ne4 Ha epBOM MecCTe CTaBUTCS +3 aJa;
- 3a pacnoyiokenre Ne3 Ha MmocieHeM MeCTe CTaBUTCs +3 HaJia.

Makcumym 3a 3a0auy 8 dannoe.

3amaua 4

Haxonsice B KpbiMckoit acTpodusuueckoii oocepBaropuu (mmporta 44°44' c..,
nonrota 34°01' B.A.), acTpOHOM O0OpaTHJI BHUMaHHE, YTO BO BpeMsl BEpPXHEU
kynabmuHanmu CojHIA AJMHA TEHW HEKOTOpPOro MpeaMera oOKaszalach paBHA
ero Beicote. B kakoM mecsiie 3To npoucxoamno? OTBET 00bSICHUTE.

Pemenue

Jlnst Toro droObl JMHA TEHW TIpenMeTra ObUla paBHA BBICOTE IMPEAMETA,
HeoOxoaumo, 4ToObl ucTOYHUK cBeTa (CosHile) Haxomuics Ha BbicoTe 45°
HaJl rOpu30HTOM (CM. pUCYHOK). B »TOoM ciyudae kareTbl (BbICOTa MpeaMeTa
¥ €r0 TEHB) MPSIMOYTOJILHOTO TPEYTOJbHUKA OYAYT PaBHBI.

\

npegmet

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

h=90°—¢@+6
Haiiném cxinonenne CoJiHIla B MOMEHT HAOJIIOAEHUA:
§ =h+ @ —90° = 45°+ 44°44" — 90° = —0°16’

Takum oOpazom, CoiHie OyaeT HAXOOUTHCS IOYTH Ha HEOSCHOM JKBATOpE
(cxkmonenne Omm3ko k 0°). Jlms ComHIla 3TO BO3MOXKHO TOJIBKO B JIBYX 00JIacTIX
HeOecHOM cepbl — BONM3U TOYKH OCEHHETO WJIM BECEHHETO PaBHOJCHCTBUS.
B Ttouke ocenHero paBHojeHCTBHS CoOJHIIE OBIBa€T B CEHTIOpE, a B TOYKE
BECCHHETO PaBHOJICHCTBHUS — B MapTe.

llpumeuanue: TONy4YeHHE BEPHOIO CKJIOHEHMSI (WM JlaXXe MPOCTO BBIBOJAA
o nosioxkeHuu CoJiHIIa Ha HEOECHOM 3KBATOPE, YTO TOXKE JIOMYCKAETCs) BO3MOYKHO
U MOyTéM IEMOYKU M3 pacCyxiaeHui (BelumcieHue Oe3 dopmyn). OnuH u3
BapuaHToB: «IIpu Takoil mmpote (moutu 45°) HEOECHBIN PKBATOP B I0KHOU YacCTH
ropu3oHTa npoxoaut Ha BeicoTe 45°. T.k. BbicoTta CosHua toxke 45° — CouHile
HaXOJUTCSl Ha HEOECHOM AKBaTOPEY.

OtBet: 00 B ceHTSIOpE, MO0 B MapTe

Kpurepuu oueHuBanus

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

e Omnpenenenne BbICOTHl COJHIIA B MOMEHT HAOMIOACHHM (C TOYHBIM OTBETOM
WU OTBETOM «IIpuMepHO 45%)) orieHruBaeTcs B +2 GaJuia.

e 3anuch BepHOW (DOPMYJBI A BBICOTHI B BEpXHEH KyJIbMUHAIMH (WJIU Cpasy
JUUIsL CKJIOHEHHM 1) OIleHUBaeTCs B +2 GaJia.

e Bruncnenne  ckionenuss ~ ConHma (¢ orBetom  mpumepno  (0°)
win GopmynupoBanue BbiBoga 0 ToM, 4Tto Connie Oyaer Ha HeOecHOM
HKBATOPE, OlleHHUBaeTcs B +1 0aJLI.

e BriBong o ToMmM, yto ConHile OyaeT B OJHOM H3 TOYEK pPaBHOACHCTBUS,
onieHuBaetcs B +1 0aJw.

e OtBer «MapT» WiIU(U) «CEHTSAOpPH» OlleHMBaeTcs mo +1 Oanjy 3a KaKIblid
MecsIII.

Makcumym 3a 3a0auy 8 oannoe.
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3amaua 5

[lepen Bamu nBa cHEUMKa OJHOM U TOM ke oOsacty Miteunoro Ilytu B co3Be3nuu
Jlebens. OnUH U3 CHUMKOB TMOJYYE€H B BUJIMMOM JMAIa30He, APYrol — B OJIMKHEM
uH(ppakpacHoM nuanazone. Ha 06oux cHUMKax BUIHBI 3BE3/1bI 10 19-0i1 3BE3IHOM
BeJIMUMHBI. Onpeaenure, Kakoil W3 CHUMKOB MOJIyYEH B BUIMMOM JHAMNa30HE.
OOBsicHUTE CBOI BHIOOD.

Pemienne

B BuaumoM amarna3zoHe JJIMH BOJIH MOJY4YEH MpaBbli CHUMOK. Ha HEM BUIHO
3HAYUTEILHO MEHBIIIE 3BE3]I, YeM Ha JIeBOM CHUMKe. KonmuecTBo 3BE3] HA CHUMKE
CBSI3aHO C MEXK3BE3IHBIM TOTJIOIICHUEM, KOTOPOE CHJIbHEE MPOSIBISIETCS BOJIM3U
IJI0CKOCTH Hamren ["anaktuku (T.e. B mojaoce Mueuroro ITyru). Co3esnue Jlebens
KaK pa3 HaxoAWTCs B oa00HOK oOnactu. [lornomenne cBeTa CuiIbHEE B BUIAMMBIX
Jy4ax, TMOATOMY B HHUX Mbl BUJMM, B OCHOBHOM, OJM3KHE 3BE3/bI, TOTJa Kak
B HK-mmamazoHne morjomeHue Tropa3go ciaabee, W CTAHOBATCS  BHJIHBI
emé M Janekue oObeKThl. Hamuunme/OoTCyTCTBME Ha CHUMKAaxX TyMaHHOCTEH
HE MOXET SIBJISITLCA KPUTEPUEM BBIOODA.

Kpurepuu ouneHuBanus

e BepHblif OTBET C MOJHBIM 000CHOBAHUEM OLICHUBAETCS B 8 0aJ/LI10B.

e OOOCHOBaHHME B BHJE CJIOB «H3-3a IIOTJVIOIICHHUS» HE CUMTAETCS IIOJHBIM,
1 TaKOH OTBET OIICHUBAECTCS B 5 0aJ1J10B.

e B momHOM 00OCHOBaHWHM JOJKHA YIOMHUHATHCS OJU30CTh HAOIIOJaEeMOM
obmactn Kk Mneunomy Ilyty wnm miockoctu ['amakTUKu W, TeM WIA HHBIM
00pa3oM, — 3aBUCHMOCTh BEJIMYMHBI TIOTJVIOIIEHUS OT JUIMHBI BOJIHBI
WM Jldafna3oHa IIKajdbl JJIEKTPOMArHUTHBIX KoJjiebaHui. BepHbiii BBIOOD
0e3 000CHOBAaHUA OLICHUBAETCA B 2 0aJLjIA.

Maxkcumym 3a 3a0auy 8 6annos.
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3amaua 6

[lapoBoe ckomaenne M13 umMeeT yrioBoii auamerp 23’, ero JIMHEWHBINA 1UaMETp —
165 cBetoBEIX jeT. Ha HeOe OHO CBETUT, Kak 3Be3ma 5,8 3BE3QHON BEIMYHMHLI.
Cuwuras, 9To Bce 3BE3/bI B HEM MOX0kH Ha COJIHIIE, OIIEHUTE, CKOJIBKO UX B TOM
ckomieHun. AocoirotHas BeanunHa Comana 4,8™. Mex3BE3aHBIM 0OCIa0JIeHUEM
CBETa MpeHeOpeUb.

Pemenue

1) VYrnoBoit gmamerp § CKOIUIGHHS HEOOJBIION, TIOITOMY CIIPaBEIJIUBO
CIEIYIOIIEE PABEHCTBO, CBA3BIBAIOIIECE JIMHEHMHBIA JAUAMETp CKomieHus D
C PacCTOSTHUEM T JI0 HETO:

8
D =r - §[paja] (MOKHO HCITOJIBL30BaTh U CTPOroe paBeHcTBO D = 2 -1 - tg E)'

3aMeHUM YIJIOBOW JIUaMeTp, H3MepseMblii B paauaHax 4&[paj], yrioBbIM

180
IMaMETPOM, HM3MEPSEMbIM B MHUHyTax ayru & (3438 = — 60 — mpumepHoe

YKCJIO YIJIOBBIX MUHYT B 1 panuane):

o1
D=r- .
3438/
Paccrosgaue 10 cCKOIUIeHU
3438/
r=D- &1

Bcnomaum, yto 110K = 3,26 CB.JIeT, I[O3TOMY pPACCTOSHHE 10 CKOIUIEHUS

B ITapCCKax:

165 3438 o
r—3,26 CB.JIET T K

2) Haiiném aOcomoOTHYIO 3BE3NHYIO BEIMYMHY CKOIUICHHS 10 (opmyre
JUTSE MOYJISL PACCTOSIHUSA:
M =m + 5 — 5lgr[nk],
M =58+5—5lg(7,57 - 103) ~ —8,6™.
CpaBHUM CBETUMOCTh 3TOro ckoruieHuss ¢ ConHiem (3anumeM  (GopMyiry
[TorcoHa):

i: 1094(Mo—M)
Lo
L = 1004(48-(-88) ~ 2,3 . 105,

7]
CunraeM, 4To BCE 3BE3IBI CKOIUIEHUs MOX0XH Ha CoJHLE, 3HAUYUT, CBETUMOCTh
Ka)KI0W 3B€3/1bl IPUMEPHO paBHa CONHEYHOU. [1oaTOMy 3BE31 B CKOILJIEHHM TOXKE
npumepHo 2,3 - 10°.

OtBet: npumepHo 2,3 - 10° 38831
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Kpurepuu ouneHuBanus

[IpaBuIIbHOE BHIYMCIIEHUE PACCTOSIHUS IO CKOIUJIEHUS OLICHUBAETCS B +2 GaJiia.
3anuce GopMynbl IS A0COMIOTHOW 3BE3HON BEJMYMHBI  OIEHUBACTCS
B +1 0aJLI.

[IpaBunbHOE BBIYHCIICHHE aAOCOJIOTHOW 3BE3JHOM BEIWYMHBI CKOILJICHMS
OlleHUBaeTCd B +2 0aJjLia.

3anuch Gopmyssl [lorcona onennBaercs B +1 6aJ.

[IpaBUIIbHOE BBIYUCIEHUE CBETUMOCTH CKOIUIEHUS, BBIPAKEHHOU B CBETUMOCTSIX
Comniia, onieHuBaeTcs B +1 0aJ1I.

Ouenka yuncia 3BE3/] B CKOIUIEHUH, OTIMYAIONIAsACS OT NMPUBEAEHHONW B OTBETE
He 0OoJiee, UeM Ha MOopsJIOK, OlleHuBaeTcs B +1 GaJi.

Apudmerndeckas omumodKa, €Ciu He TPUBOIUT K ACTPOHOMHYECKH HEKOPPEKTHOMY
pe3ynpTaTy, CHM:KaeT Ha 1 0ajl OLIGHKY TOJIBKO TOrO 93Tama, Ha KOTOPOM
oHa Obuta JomyuieHa. B MPOTHBHOM ciy4yae OILIEHMBAETCA TOJBKO Ta 4YacTb
pelieHusi, KoTopasi Obljia OJy4YeHa 10 OUIHOKH.

Makcumym 3a 3a0auy 8 oannoe.

Bcero 3a padory — 48 6aJ1710B.




