BCEPOCCUMCKA ST OJIUMITUAJIA IIKOJILHUKOB
11O ACTPOHOMMUMU. 20192020 yu. r.
MVYHUIIAITAJIBHBIN OTAIIL 10 KJIIACC

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.

3agaua 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 kakoMm 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
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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 Omnpexaenennie BIcOThl CoJIHIIA B MOMEHT HAOIIOACHHM (C TOYHBIM OTBETOM WJTU
OTBETOM «IIpUMepHO 45%)) orieHnBaeTcs B +2 GaJwuia.

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

e Bruucinenne ckinonennsa Coanpna (¢ orBetom  npumepHo  (0°) wim
dbopmynrpoBanue BbIBOJa 0 ToM, yTo ComHie OyJeT Ha HeOEeCHOM 3KBaTOpE,
onieHuBaetrcd 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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3agaua 5

Bokpyr 3Bé31 ¢ umenamu Anbda u beta ¢ Mmaccamu My 4. = 3Mpera BpalliaroTcst
no aBe miaHeTel (Anbdal u Anbda2 Bokpyr 3Be3nbl Anbda; beral m bera2
BOKpyT 3Be3nbl bera). bomnbime momyocu opOUT 3THX MIAHET Rajpar = 2Rampan
U Rgera1 = 2Rperaz. BO CKOMIBKO pa3 oTM4aroTCsl OTHOIIEHUS TIEPUOJAO0B OOpaIeHus
IIJTaHET PAnb(bal/PAHb(baZ n PBeTal/PBeTa2? OTBeTr O6OCHy1>'ITe.

Pemienne
B COOTBETCTBUHU C TPETbUM 3aKOHOM Kemuepa,
3 2
Ry _ P
3~ p2
R; P
[ToncraBuM B popMyily 3aaHHbBIE B YCIIOBUM OTHOUIEHUSI PAJANYCOB IIJIAHET:
3 2
(2R,)® P
3 ~ p2
R; P;
Otcrona
2
B _g
P?
2

HOHY‘IGHHOC COOTHOLICHUE BCPHO I INNIAHCTHBIX CHUCTCM H AJII)(I)a, u bera.
Ono HE 3aBHCHUT oT MacceC LHCHTPAJIbHBIX 3Bé3I[ OTHUX CHCTEM,
a 3Ha4YUT, OTHOHICHH: IICPUOIOB 6y,HYT OJHMHAKOBBI JJIA 3TUX CUCTCM.

OTtBeT: OTHOIICHHUS TEPUOAOB He OynyT oTiaudarbes ((HopManabHBIM OTBET:
B | pa3)

Kpurepuu oueHuBanus

e 3ammck dhopmysl st 3-ro 3akoHa Kerepa ornenuBaercs B +3 0aJJia.

o OopMyNIHpPOBAHHE OTBETAa OLEHUBAETCS B +5 0aui0B (Uepe3 MOACTAaHOBKY
OTHOIIEHHUS PaJNyCOB, KaK 3TO CHEJIIAHO B aBTOPCKOM PEUIEHUM, WU MPOCTO
yepe3 BbIBOJ O TOM, YTO B (JOpMYJTy HE BXOAMUT Macca 3BE3/bl, [IOITOMY OT HEé
OTBET 3aBUCETh HE MOKET).

e Bepnblii oTBeT 6€3 000CHOBaHUS OIICHUBAETCS B 2 0aJJia.

Makcumym 3a 3a0auy 8 oannoe.

3axauva 6

DKCIEHTPUCUTETOM IIJIAHETHOM OpPOUTHI HA3bIBAIOT OTHOILIECHHWE PACCTOSHUS
oT ueHTpa opoutsl 10 CoiHIA K BETUYUHE OOJBIION MOJYyOCH OPOUTHI TIAHETHI.
Ceituac sKkcueHTpucuTeT 3eMHON opOuthl e)= 0,0167. IlpeactraBum cebe,
4YTO OH yBeJIU4HuTCs B 2 pasa. Haiiaure, Bo CKOIbKO pa3 OyneT MEHSAThCS BUAUMBIN
yraoBoil pasmep CosiHIIa TIpU TOJOBOM JIBMXKEHHM 3€MJIM IO HOBOM OpoOwuTe.
OTtBet 6e3 penieHus He OLIEHUBAETCS.
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Penienue
HapucyeMm pucyHoKk:

CornacHo OIpeAeNeHnI0 JKCUEHTPUCUTETa (OHO JaHO B YCJIOBHM 3a/auu),
e = OC/OB. OTHo1ieHne BUIMMBIX YTIIOBBIX pa3zMepoB CoTHIIA paBHO OTHOIIICHUIO
paccrosinuii ot 3eman A0 ConHia B nepureianu U adenuu (T.K. TeOMETPUUECKUe
pa3mepsl CoJiHIIa HE MEHSIOTCS).

Paccrosnue B nmepuremuu r,= OB — OC, a paccrosnue B ademun r,= OB + OC.
Otcrona:

ri/r, = (OB + OC)/(OB - OC) = (OB + ¢ - OB)/(OB— ¢ - OB) =
— (1 +e)/(1—e) = (1 + 2e))/(I - 2e,) = 1,069.

Otget: B ~1,07 (wnu 0,935, ecnu cuutath 0OpaTHOE OTHOIIEHHUE)

Kpurepuu oneHuBanus
e Bepubiii oTBeT ¢ pelieHHeM (BBIYUCICHUSIMHU) OLICHUBaeTcs B 8 0OassioB
(pucyHOK mpu 3TOM He TpeOyercs). OTBET MOXET ObITh MOJYYEH M3 TOTOBOM
dbopmyIbl, BEIBOAUTH €€ He 00s3aTtenbHo. «DopMyiiay MoOXKeT ObITh MOJTydeHA
B BUJIE MOCJIEI0BATEILHOCTH PACCYKACHUN, YTO OLEHUBACTCS MOJTHBIM 0aioM
IIPY YCJIOBUH BEPHOTO OTBETA.
e [Ipu HenosHOM perieHnun (MM HEBEPHOM OTBETE):
- 32 HAJIMYKE BEPHOTO PUCYHKA CTaBUTCS +2 0asLia;
- 32 3aIlUCh OMPEAENCHHs IKCIICHTPUCUTETA B MATEMATUYECKOM BHJIE CTABUTCS
+2 0asia.
3a apu(pMETHUYECKYI0 OIIMOKY OIICHKa CHUsKAeTCs HA 2 faJiia (eciid OHa MpuBesa
K OOJBIION OIIMOKE — OTHOIIEHUE YTJIOBBIX Pa3MEpPOB MOJIYYHIIOCH OoJblie 2, —
TO OIICHKA CHMKaeTcd He Ha 2, a Ha 4 6amaa). T.e. eciu OTBET MOJYyUHIICS
HEBEPHBIM TOJIBKO H3-3a apu(dMeTHuecKkoil oOomMOKH, TO 3a 3aJadyy CTaBUTCA
6 0ans10B (WK 4 0asJIa IPYU 3HAYUTEIIBHOM OTJIMYMHU OTBETA).

Makcumym 3a 3a0auy 8 dannoe.

Bcero 3a padory — 48 6aJ1710B.




