MyHuIMNAJAbHBIN 3TAN
Bcepoccuiickoit 01MMNIMAABI IIKOJIbHUKOB
10 ACTPOHOMHUM
10 kmacc, 2022/2023 yueOHbIi rof

Jlnumenvrocms 3 uaca. Maxcumym 48 bannos.
3anaua 1. Kanukyasipasie HaO/oneHus (8 0a/U10B).

OpnHax bl IOHBIM acTpOHOM BUTS, OT/bIXast HA KaHUKYJIAX Yy JEIYIIKH, OOHAPYKUII, YTO POBHO
B MECTHYIO MoJIHOYb Bera (o JIupsl ¢ koopauHaTamu o = 184 37 M, & = +38° 47°) mporwia yepes
3eHUT. YBHUAeHHOE BUTs 3anucan B JHEBHUK HAaOIIOICHNN, HE 3a0bIB YKa3aTh, B KAKOU JEHb 3TO
MIPOU3OIILIO.

a) ['ne xuBet nemymka Butu? JloctatouHo ykazaTh reorpauueckyro mupoTy MecTa.

0) Kakyro naty Buts 3anucan psjaom ¢ 5TuM coObITHEM B CBOM THEBHUK HAOJIOICHUN? (I€HD U

MecsIII).

Bosmoocnoe peuwienue:
a) Tak kak Bera mpoxoaut yepe3 3eHUT, TO B MOMEHT BEPXHEW KyJIbMUHAUMK Bera HaxoauTcs B

3enute (I fann). byaem ucnosb3oBaTh GOopMyILy BEpXHEH KyJIbMUHAIUU:

hy = (90" = @) +8=90"

Jlns Hamero ciaydas ¢ = 6 = 38° 47 c.m. (I 6ann)

0) Teneps onpenenuth gaTy HaOMIOIeHN. B 3a1a4e cka3aHO 0 MECTHOM MOJIHOYH, 3HAYUT B ATOT
MoMeHT COJIHIIE HAXOIUTCSL B CBOEU HUXKHEU KyapMmuHauu (1 oann). Iloatomy Bera u CosnHile
JeKaT Ha OJJHOM OO0JIbIIIOM Kpyre HeOeCcHOM chephl U UX MPsIMbIE BOCXOXKICHUS OTJIIMYAIOTCS Ha
12 9 (uam ma 180°). T.e. npsamoe Bocxoxaenue Connna Oyner: o= 184 37° — 12 u = 6u 37m. (1
oann).

D710 Ha 37 MUHYT K BOCTOKY OT TOUYKH JIETHETO COJIHUECTOSIHUS, KoTopoe CoJIHIE MPOXOAUT 22
ntoHs. OCTaIOCh MOCYUTATh, 33 CKOJIBKO AHEW CoJHIE NPOUJET MO SKIUNTUKE YTod B 37 MUHYT
(HECMOTps Ha TO, YTO MPSIMOE BOCXOXKACHUE OTCUUTHIBACTCS MO HEOECHOMY 2KBAaTOpY, a HE IO
SKITUTITUKE, OyJIeM CUYUTATh, YTO OTINYHNE B YIJIaX HEBEIHUKO.

ConHile TpOXOIUT MO KIIUITUKE:

o

_ 360
Yo = 365,2426 nusa

~ 0,99° B 1eHb
(1 6ann)

ITepesenem 37 muHYT B Tpamycel: 37/4 = 9,25° (nemuM Ha 4, Tak Kak B OJHOM TIpanyce 4

BpeMeHHbIX MuHyT).
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Taxxe Baxubli (akrop, uto ConHile BOMM3M COJNHUECTOSHUNA JIBUXKETCS NapaulebHO
HEOECHOMY DKBaTOpYy, IMOATOMY HAKJIOH SKIUINTUKA K HEOECHOMY SKBAaTOpPYy MOXKHO HE
yuuThiBaTh. Clle10BaTENbHO, NpoiaeT npuMepHo 9,25%0,99 = 9.3 s (2 6anna).

Teneps HECTOKHO MONMYYUTh U AaTy HAOMIOIeHN — 3TO 1 MIos uiu camoe Havano 2 urous (1

oann).

3anaya 2. Jlyna rpeercs (8 0as/10B).

Temnepatypa ¢potochepst Connua npumepro 5800 K. Ans6eno Jlynst okoio 11%. Haiaure no
ATUM JaHHBIM Temrnepatypy JIyHbl B moacoiHeyHoi Touke. OpOouthl 3emiu U JIyHbl cunuTath
KpyroBeiMU. Bcé€ HeoOxonmMoe MOXKHO B35ITh U3 CIIpaBOYHBIX JaHHBIX. [locTosinnas Credana-

Bonbimana 6 = 5.67-10°8 kr¢3- K.

Bo3moocnoe pewenue:
3HaueHue anbOeno o3Ha4aeT, uTo nagarouiee Ha Jlyny uznydenue CoJiHIIA OTpakaercs OT ee
noBepxHocTH (11%), a octanbHas yacts (89%) nornomaercs v Harpesaet Jlyny. (1 6ann)
Tak kak TermI0NpPOBOAHOCT JIYHHOI'O TPYHTa HEBEJIMKA, TO TEMIIEpAaTypa Ha MOBEpXHOCTH JIyHbI
pasHas B pa3HbIX TOYKax. Takxke TemrepaTrypa OyneT 3aBUceTh OT MmoJiokeHus COoJHIA Haj
ropu3oHToM. (1 6ann)
Ha xaxapiii KBaipaTHBIM METp MOBEPXHOCTH Oe3aTMOC(EPHOro Tejla Ha PaCCTOSHUM 3€MJIH OT
Connua nagaer 1380 Bt conHeuHol s3Hepruu (To €cTh Kak pa3 Ha JIyHy). DTo 3HaYEHUE MOKHO
BBIYHUCIIUTH:

En = L/(4na?) = 1380 Br/Mm%. (2 6anna)
L — ceetumocTth CostHIa (€CTh B CIIPABOYHBIX JTAHHBIX).
W3 aroit aneprum 11% oTpakaercs, a ocTallbHasi SHEPTUsl HA HATPEB MOBEPXHOCTH TIOLIABIO
1 M? B IOICONHEYHOM TOUKE.
HM3BecTHO, uTO 1 M? aGCOIIOTHO TBEPAOTO TENa U3IydaeT 1o 3akony Credana Bombumana:
Eauwr = T2 (1 6ann)
[IpupaBHuBaeM, nonydaem: L/(4na?) = oT*. (I 6ann)

Orkyna: T =380 K=107° C. (1 6ann)
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Ecnu 6 pacuémax cpagnueanace 6cs sHepausi, nadaoujas Ha 6Clo 0C8eWEHHYI0 noaycgepy JIynuol,

C JHepeuel, uzyuaemou 6ceu nogepxHocmovio Jlynvl ¢ xoneunvim omeemom 6 ~270 K, mo

MAKCUMAIbHAA OUYEHKA 34 3a0aqy He Mooicem npesovlildambs 6 oannoe.

3agaya 3. Hemuoro o Oyaymem (8 0a/10B).

3arysiHeM B Onokaiiee oyayiiee. [Ipencrabum, uto 1 urons 2100 roga Ha reMMOLICHTPUYECKYIO
OpOUTY BBIBEIM HOBEHUINHI 30HI JJIA HCCIEIOBAHUS KocMmoca. boiblnas moiayock 3agaHHOU
reJIMOUEHTPUYECKON OpOUTHI OTIMYaeTcsd OT OoJblION mosiyocu 3eMHOM opOutThl Ha 10%.
OpOura 30H1a 1 OpOUTa HaIlEH TIAHEThl MPAKTUYECKH KPYTOBBIE U JIEkKAT B OJTHOM MIIOCKOCTH.
Onpenenure ¢ TOYHOCTHIO 1O HEIENU ATy (JI€Hb, MECSL, TOJ), B KOTOPYIO 3€MJISI U KOCMUYECKUN

30HJ BHOBb OKAKYTCA Ha OHHOﬁ HpHMOﬁ C COJIHHCM I10 OAHY CTOPOHY OT HETO.

Bo3zmoorcnoe pewienue:

Omnpenenum nepuon obpaienust kocmuueckoro 3ou1a (K3) Bokpyr Connma. B ycnoBun He
CKa3aHO, B KaKyl0 CTOPOHY OTJIMYaeTcsi OOJjbllas MOJIyoCch OpOUTHI — B OOJBUIYIO WU B
MeHbIIy10. [loaTOMy HE00X0MMO pacCMOTPETh JIBa BapuaHTa — B repBoM ciryyae K3 aBrkercs

o opoure ¢ 60JbIIoH Moyockio a = 1,1 a.e., Bo BTopom cirydae a = 0,9 a.e. (1 o6ann).

Omnpenenum niepuon odpamenus K3 Bokpyr Connia uepes I 3akon Kemnepa:

(=) =)

rJIe B 3HAMEHATENISX CTOAT OoJibinas mosryoch (1 a.e.) u mepuon obpamenus (1 rox) 3emiu.

(1 6ann 3a ¢popmyny)

B nepBom cityuae Tz =+/ 1,13 = 1,154 ner (1 6ann);

BO BTOpOoM ciydae Tx3 =+/0,93 = 0,854 rona (1 6ann).
Hatinem nepuos S moBTOpeHMs OJIMHAKOBBIX KOH(UTYpalnii (B IEPBOM CiTydae —
POTHUBOCTOSIHUS, BO BTOPOM CIIy4ae — COEIMHEHMs) — CHHOMYECKU nepruoa oopamenus K3.

B nepBom ciyuae 3To Oyner ¢hopMyna AJis BHELUIHETO Tea:
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5 Ty T

Otcrona S = 7,506 ner = 7 ner 185 gHeit (ecnu NOACTABIATH YK€ OKPYIJIEHHOE 3HaueHue T3,
to nostyuuM 7 net 180 naueit) (1 6ann).

Bo BTOpOM ciyyae HyKHO MCIOJIb30BaTh (POPMYITy JIJIsl BHYTPEHHEH OpOUTHI:

Otcrona S = 5,841 ner = 5 ner 307 gHeit (ecnu NOACTABIATH YK€ OKPYIJIEHHOE 3HaueHue T3,
to nostyuuM 5 et 310 aueit) (1 6ann).

Tenepb MOXXHO OTBETHTH Ha BOIPOC 3a7aud. J[jst 3T0oro HeodbxoauMo MpUOaBUTH K AaTe
01.06.2100 cootBeTrcTByIOMICE 3HAUeHUE S. [Ipu TpeOyemMoit TOUHOCTH B HECKOJIBKO JHEH MOYKHO
HE YUYWUTHIBATh HAJMYMUE BUCOKOCHBIX JIET, MO3TOMY B IepBoM ciydyae noayuum 01.12.2107 (1
oann), a Bo BTopoMm ciydae 02.04.2106 (1 oann).

Llonycmumvble omxnonenus 8 omeeme — He 6oee 7 OHeli Om YKA3aHHbIX 0am.

T.e. ons nepsozo cuyuas om 24.11.2107 0o 08.12.2107, a ons emopoeco cuyyas om 25.03.2106
00 09.04.2106.

Bo3moskeH elie 0JInH BapuaHT, KOTOPBIM Bpsijl U ObLI1 Obl peain30BaH HA MPAKTUKE (M3-3a €ro
BBICOKOW CTOMMOCTH ), HO TEOPETHUECKH CYILIECTBYET, TO3TOMY MOXET OBITh PACCMOTPEH — 3TO
3aIyCK 30H/1a B CTOPOHY, MPOTUBOMOJIOKHYIO IBM>KEHUIO 3emiid BoKpyr CoJiHIIa.

B sTom ciydae niist BHEIIHEH U 1)1 BHYTPEHHEH OpOUT (hopMyIna JJisi BEIYUCICHUS
CHUHOJMYECKOT0 neproja OyneT oIMHAKOBA!

1 1 1

+_
E T T

CooTtBeTcTBeHHO, moayunTces au6o 0,536 romga = 196 cyrok mbo 0,461 roga = 168 cyTok.
U otBet mis storo ciy4das 6yaetr 2100,411 + 0,536 = 2100,947 (unu 14-12-2100 r.) mos
oosbiieit opoutel u 2100,411 + 0,461 =2100,872 (16-11-2100 1.) 1151 MEHBIIIEH OPOUTHI.

3a paccmompenue OONOIHUMENLHBIX Cy4aed ¢ oopamubvim Ogudxcenuem K3 3a 3adauy

cmasumcs +2 éanna, Ho He Dosiee 8 bannoe é cymme 3a 3adauy. (T.e. 603MmodiCceH cyuatl, Ko2oa
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VUaCMHUK paccmMompell 6ce 8apuanmsl, HO OONYCMUL apugmemuyeckue u uHvle ouwubKy, HO
CYMMApPHbLU OAJLL NOJYYUILCS MAKCUMATbHBIM,).
Apugpmemuueckasn owubka cnuxcaem na 1 6ann oyenky moavko mozo ymana, Ha

Komopom oHa bvina donywena!

3agaua 4. Komera npuiieresa (8 0a/u10B).

HO#nbIii acTpoHOM BHTanuii npoiomKaeT rppl3Th FPAaHUT Hayku. Ha 3TOT pa3 oH 3auHTEpecoBalICs
KOMETaMH, U €T0 3aMHTepecoBal cienyromui sorpoc. Ha xkakom paccrosann ot CoJlHIA TOJKHA
IPOJIETETh KOMETA U3 MEX3BE3/ITHOTO MPOCTPAHCTBA, YTOOBI 1O BIUSHUEM IIPUTSKEHUS HalleH
3Be3bl U3MEHUTH CBOE JIBIDKEHHE M OKa3aThCs Ha opbute ¢ mepuonom 1 ron? Paccuuraiite

TpedyeMoe pacCTOsIHUE.

Bo3zmoorcnoe pewienue:

[Mogneras x ConHily, KOMeTa JIBMXKETCS MO MapaboIM4ecKoil MM rumnepoonndeckon
opbure. O6nereB CouHlle, Takass KOMETa MPOJIOJDKUT ABUTAThCS 1O MEPBOHAYATIBHON OpOUTE B
coorBercTBUM ¢ | 3akoHom Keruiepa. J{is Toro 4utoObl mepeiTu Ha 3JUIMIITUYECKYIO OpOUTY,
KOMeTa JOJDKHA TNepenaTh HU3IUIIEK CBOEW KHHETUYECKOW SHEpruu. 3aTOpMO3UTHCA 00
atmocepy ConHiia, aHAIOTUYHO TOMY, KaK CITyTHUKH 3€MJTH TOPMO3STCS 0 3eMHYI0 aTMocdepy,
KOMETa He MOXXET, IOCKOJIbKY, MojjereB Tak Onu3ko K ConHIly, KOMeTa HEMHHYEMO
paspymmrcs. IlepenaTe CBOIO SHEPrHI0 KOMETa MOXKET KaKOH-IMOO TUIaHeTe, HaImpHUMep
OnuTepy, nponereB mumo Hero. Ho B TakoM ciiyyae u3MeHeHUE OPOUTHI MPOMCXOIUT MO
NeMCcTBUEM MPUTSKEHNUS IJ1aHeThl, a He ConHia. HakoHel, MOKeT yMEHbIITUTHCS Macca KOMETHI.
YMeHbIIIeHHe Macchl 3a cYeT uchapeHus (¢ o0pa3oBaHHEM XBOCTa) mpeHedpexumo maino. [pu
nponére okoio CoJHIIa KOMETa MOXKET PaclacTbCcsd Ha HECKOJIBKO YacTel M3-3a MPUIMBHOTO
s dexra UM u3-3a JaBICHUA CyOJMMHUPOBABIIMX NMPU HarpeBe ra3oB. [Ipu 3TOM oaHa WM
HECKOJIbKO YacTell MOTYT MEPEUTH Ha OKOJOCOJHEYHYIO OpOHTY, B TO BpeMsl Kak OCTaJbHbIE
yacTu 00s3are’abHo MOKUHYT CoHEeYHYI0 cucTeMy. B Takux ciydasix roBopsT yxe 00 061oMKax
KOMETBHI, 4 HE O CaMOH KOMETE.

Hpaeuﬂbelﬁ omeem: KOMCTa HC CMOXKCT CTaTb CIIYTHUKOM COJ'IHIIa BHEC 3aBHCHMOCTHU
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OT paccrosiHus noiéra Kk ComHiy.

Kpumepuu oyenueanus:

IIpasunvhuiii omeem ¢ NOOPOOHLIM 8epHBIM 0OOCHOBAHUEM OYeHUBAEMCsl 8 8 DanN08, npu
9MOM 8 000CHOBAHUU MOANCEM COOEPAHCAMBCI ONUCAHUE He 8CeX BAPUAHMO8 PA3BUMUS COObLIMULL,
npugeoeHHble blulie.

Eciu yuacmnuk npasuivHO nouHumaem, umo Ol USMeHeHus opoumsl mpedyemcs
UBMEHUMb KUHEMU4eCKYI0 IHepeUo KOMembl, HO OAbHeluiue paccylcoeHuss OuUOOYHbl, IMom
omeem ciedyem oyeHums 6 4 oanna.

3nanue o 603MONCHOCMU 2PABUMAYUOHHBIX MAHEBPOS Y NIAHem, KOMOopble MOo2ym
npugecmu K nepexooy Ha NIUNMUYECKYI0 OPOUNY, MONCHO NPEMUPO8ams 0OHUM Oan1om (npu
IMOM MAKCUMANbHASL OYEeHKA OCMAEémcs pasHoll eocvmu daniam). Paccyscoenus o pacnaoe
KOMembl, 8 pe3yibmame KOMopo2o e€ 4acmu Mo2ym OKA3ambCsi HA dNIUNMU4ecKou opoume,
eciu OHU NPABUTbHBL, MAKIHCE MONCHO NPEMUPOBAMb OOHUM OAITIOM.

Makcumanvnas oyenka 3a 3a0avy ne modicem npegviuiams 8 6anio!

3amaua 5. 3aTmeHHo-nepemMeHHasn (8 6a/L10B).

FOns1#t actponom Buranuit o6Hapykui B yueOHHKE CXeMaTHUECKYIO KPUBYIO OJiecka 3aTMEHHO-
nepeMeHHON 3Be3/ibl. MOXKHO JIM MO 3TOM KPUBOM OMpPEAENUTh 3BE3/HbIC BEIMYHUHBI 00EMX
KOMIIOHEHT JIBOMHOW CUCTEMBI, JJIsl KOTOPOil 3Ta KpuBas npuseaeHa? Eciiu M0oXXHO, TO CIeNnaTh

a10. Ecn HCJIb34, TO O6’I>HCHI/ITI>, Io4Ycmy.

Bo3moscnoe pewrenue:

[To cxemaTuyeckoil KpUBOM MOXXHO OMNpPEAENIUTh 3BE3/IHbIE BEIUYMHBI O0EMX KOMIIOHEHT
paccMaTpuBaeMoOu IBOMHOW CUCTEMBL

N3 rpaduka BUAHO, 9TO CyMMAapHBIA OJIECK IBYX KOMITOHEHT (T.€. OJIECK CHCTEMBI B TO BpeMsl,
KOTJIa 0/IHa KOMIIOHEHTa HE 3aTMEBAET JPYTYI0), COCTABISIET Meyy = 2™.

Ha xpuBOif ecTh ABa MUHMMYyMa: B TJIABHOM MHUHHUMYyMeE OjiecK paBeH 3™, a BO BTOPHYHOM

MUHUMYME 2,4™,
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[TepBoe, Ha YTO HY)XHO OOpAaTUTh BHUMAHHUE — 3TO TO, YTO B MUHUMYMax UMEIOTCS TIEPUOIbI
MOCTOSIHHOTO OJIeCKa. DTO TOBOPUT O TOM, YTO 3aTMEHHUS B 3TON JABOWHOW CUCTEME IMOJIHbIE —
OJIHa U3 3BE€3J] MOJHOCTHIO CKPBIBAETCS 3a JPYrol M KakOoe-TO BpeMsl HaxoIUTCs 3a Hell (T.e.
Oyieck B MUHIMYMe He MeHsieTcs1). Kpome Toro, Hanmyaue .
IJJATO TOBOPUT O TOM, UTO pa3Mephl 3BE31bl B CUCTEME

ApKas
pasHbI€.

Ham Hen3BeCTHBI 3B€30HbIC BEITUUYMHBI KOMIIOHEHT.

cnabas

Bo3moxHBI 1Ba BapuaHra:
Bapuanr 1. brneck omgHol kommnoHeHThl 2,4™ M 3Ta
3Be3/la OOJIbIE IO pa3MeEPy W TMOJTHOCTHIO 3aKpPHIBAET

BTOPYIO 3Be3y. Torma 61eck BTOPOil KOMITIOHEHTHI ciabee 3™, ¥ B TIIaBHOM MUHUMYME BUIHBI
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cpa3y ABE 3Be3Nbl — OoJiee ciabas MOJHOCTHIO, a OoJyiee sSpKas — 4acTUYHO (HE BUJIHA YaCTh,

3aKphITast Caa0boM 3BE370M).

Bapuant 2. bieck oaHoil komnoHeHThl 3™ U 3Ta 3Be3/1a OOJIbIIE MO pa3Mepy U MOJHOCTHIO

3aKpbIBa€T BTOPYHO 3Be3dqy. Tlorjma Oyieck BTOpOH

- cnabas
KOMITOHEHTHI ciabee 2,4™, 1 BO BTOPUYHOM MUHUMYME
BUJHBI Cpa3y ABE 3Be3/bl — OoJiee sipKasi MOJHOCTBIO, a
Oosee crnabasi — 4acTUYHO (HE BUAHA 4YacCTh, 3aKpbITas apkas

SIPKOM 3BE3/I0M). >
PaccmoTpum niepBbIl BapraHT. U

CyMMapHbIil 0JIeCK CHCTEMBI Mcyy=2" (OCBEIIEHHOCTD,

co3laBaemas cucteMoil, paBHa Ecy), Oneck oqHOW KOMIIOHEHTHI m;=2,4™ (OCBEIIEHHOCTD,
co3/laBacMasi 5TOM KOMIOHEeHTOoM, paBHa E;). Torna, B coorBeTcTBUU ¢ popMyroit [lorcona:
Eo/E; = (E; + E)/E; = 1 + Ey/E; = 107%4Meym=m1) — | 445 Cnenosatensho, Ex/E; = 0,445.

Torna, B coorBeTcTBUU ¢ hopmysioii [lorcona:

my;—m; = -2,5lg(E/E;) = 0,88 1 3Hauut my = m; + 0,88 = 3,28™,

PaccmoTpum Teneps BTOpOM BapuaHT.

CyMMapHbIli OJIECK CHCTEMBI Mgy,=2", Oneck oaHoW kommoHeHThl m;=3". Torma, B
cooTBeTcTBHH C hopmyJoi [lorcona:

Eo/E; = (E; + E)/E; = 1 + Ey/E; = 107%4Meym=m1) — 2 512 Cnenosatensho, EV/E; = 1,512.
Torna, B coorBeTcTBUU ¢ (hopmysioii [lorcona:

my;—m; = -2,5lg(Ex/E;) = -0,45 1 3Ha4uT my = m; — 0,45 = 2,55™.

OTBeT: BO3MOXKHO JIBa BapuaHTa: 1) cucteMa cocTouT u3 3B€371 2,4™ u 3,28™, 2) cucteMa COCTOUT

n3 3BE3x 2,55™ u 3™,

Kpumepuu oyenusanusn:



MyHuIMIAJIBHBIA 3TAN
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Jlnumenvrnocms 3 uaca. Maxcumym 48 6annos.

1 6ann 3a umenue Oaunuvix ¢ epagpuxa (oHu mocym ObiMb BbIHECEeHbl 8 «OAHOY, GLINUCAHLL 8

Hauaie peweHus: Ui npocmo UCNOIb308AHblL 8 X00€ peueHUs) — CYMMAapHblll O.1ecK, 01eck 60
8MOPUYHOM U 2TIABHOM MUHUMYMAX

2 fanna 3a onucanue 603MONCHLIX BAPUAHMOE (MOIHCHO UCNOb308AMb CPABHEHUE XON0OHAS
36e30a/20pAyas 36e30a Ul CPAGHUBAMb NOBEPXHOCHHbIE APKOCMU 36€30)

2 fanna 3a pacuém 36E30HbIX BeIUUUH 8 OOHOM U3 8aAPUAHTNOE

2 panna 3a pacuém 36E30HbIX BETUYUH 8 OPY2OM 8APUAHNE

1 6ann 3a hopmynuposxy omeema

Omeem «36€30Hble genuuunvl 3" u 2,4"» oyenusaemcs 6 1 6ann (3a umenue OaHHbIX ¢ 2pAPuKa).

3agaua 6. Yeii cepn? (8 0a/510B)
B mroGutenbckoir obcepBaTopuu ObLIM MOIY4YeHBI (POTOTrpaduu OJHOTO U TOTO KE OOBEKTa
ConHe4HOM cUCTEMBI B pa3Hble THU (1aThl CbeMKHU yKa3zaHbl o1 (pororpadusamu). Onpeaenure,

4T0 32 00BEKT Ha PoTO? OTBET ApryMEHTUPYHTE.

11.03.2017 15.03.2017 19.03.2017

Bo3mo:kHoe pemienue:

Ha ¢ortorpaduu 3aneqarnen 00beKT, HaXOAUIMICSI BHYTpH opOuThl 3emunu (1 6ann).

O6 »TOoM TOBOpPUT BenMuMHA (has3bl, IMOKA3BIBAIOLIAS, YTO OOBEKT ONU30K K HIDKHEMY
coenuHeHnio. OH HAXOIUTCS TOCTATOYHO JAJEKO OT 3eMJid, T. K. 3a 8 qHel HaOmoaeHui ¢asa

MIOMEHSJIACh HE CHUJIBHO (2 fai1a) — 3TO TO3BOISET HAM MCKIIIOYNUTHh M3 BO3MOKHBIX O0OBEKTOB



MyHuIMNAJbHBINA 3TAN
Bcepoccuiickoit 01MMNIMAABI IIKOJIbHUKOB
10 ACTPOHOMHUM
10 kmacc, 2022/2023 yueOHbIi rof

Jlnumenvrocms 3 uaca. Maxcumym 48 bannos.

Jlyny u actepouppl, KOTOpbIE MOTYT TMpOJIETaTh OYeHb Onm3ko K 3emiie (y KOTOPBIX

NOTEHLIMAJIbHO BO3MOXHO HaOmroaeHue (a3 ¢ 3emMiin; JONMOJIHUTEIbHBIM apIyMEHTOM NPOTHB
BEPCHUH C aCTEPOUIOM MOKET SIBIATHCS mapooOpasHas ¢popma Tena Ha ¢pororpadun). [Ipu stom
OOBEKT JAOCTATOYHO SPOK M HMeEET OONbIIME YIJIOBbIE pa3Mephl Ui TOTO, YTOOBI OBITH
3apEruCTPUPOBAHHBIM JIIOOUTENBCKUMH CPEACTBAMH OJIM3KO K COEIMHEHUI0. T. 0. 3TO MOXKET
obiTe b0 Benepa, nmubo Mepkypuit (2 é6anna). Ho Mepkypuil nmeer Maniblii mepuon
oOpallieHu# 1 3a 8 THEN MOKa3bIBaeT ropaso Oobllee N3MEHEHNE (Pa3bl, YeM BUJIHO HA PUCYHKE
(u3meHenne ¢aspl y MepKypusi CTAaHOBUTCS TMOXOXXMM Ha TakoBoe y BeHepsl nuiibp B Te
MOMEHTBHI, KOTJ[a HIKHEE COSAMHEHHUE COBMAAaeT C MPOXOKIeHueM Mepkypuem adenus — oH
HaxoauTcst naieko oT ConHIla U JIBMXKETCS MO opOuTe MEMIeHHO) (2 fanna). [losToMy 3TO

Benepa (1 6ann).




