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VYBakaemblil y4aCTHUK OJIMMITHA/IbI!
BaM mpencTouT BBIMONHUTH TeopeThdeckue (MUChbMEHHBbIC) 3alaHusi. BpeMs BBINOJTHCHUS
3alaHui Typa 2 akajeMuueckux daca (90munHyT). MakcumanbHas orneHka — 48 6amios.

BrinonHenue teopernueckux (MMCbMEHHBIX) 3a/IaHUM 11€1€CO00pa3HO OPraHU30BaATh CIICAYIOIIUM
obpa3zom:
e HE CIenra, BHUMATEIBHO POYHUTANTE 3aJaHNUEC U ONIPEICIUTE, HanOoJIee BEPHBIA U ITOTHBIN
XOJ1 PEIICHUS U OTBET;
e OTBeYas Ha TEOPETHUYECKUW BOIpOC, 00ayMalTe U CPOpPMYIHPYHTE KOHKPETHBIM OTBET
TOJILKO Ha TIOCTABIIEHHBIN BOTIPOC;
e ccinu Brl oTBeuaere Ha 3aJaHMeE, CBI3aHHOC C 3alOJHEHHEM TAOJMIIBI WU CXEMBI, HE
CTapalTech Ype3MEPHO JETATH3UPOBATH WH(POPMAIUIO, BIUCHIBANTE TOJBKO T€ CBEICHUS
WJTU JJaHHBIE, KOTOPHIE YKa3aHbI B BOIIPOCE;
® [IOCJ€ BBIOJHEHUS BCEX MPEUIOKEHHBIX 3aJaHUM elle pa3 YAOCTOBEpbTECh B
MPaBWJILHOCTH BIOpAHHBIX BaMu OTBETOB M pEIICHUN.
He cnemure caaBath perieHus JOCPOUYHO, €€ pa3 MPOBEPHTE BCE PEIICHMS] U OTBETHI. 3a/laHue
TEOPETHYECKOTO Typa CUMTAETCS BHITIOJHEHHBIM, eclii Bl BOBpeMs c/laeTe ero ujaeHam KIOpH.

Ouyenusanue 3a0anuill NPOBOOUNICA NO 0000UIEHHOU WIKAle:

(0 OamioB — pemieHue OTCYTCTBYET, aOCOJIOTHO HEKOPPEKTHO, WM B HEM JOMyIeHa Tpydas
aCTpOHOMHYECKast WK (pr3mdeckas OnmoKa;

1 6amn — mpaBUIIBLHO yrajiaH OMHAPHBIN OTBET («a» - «HET») 06e3 000CHOBAHUS;

1-2 Ganna — MOMbITKA pEIIeHUs HE MPUHECA CYIIECTBEHHBIX MPOIBUKEHHM, OJTHAKO MPUBEICHBI
coJiep)KaTelbHble aCTPOHOMUYECKHE WM (U3HUecKue CcoOoOpakeHUs, KOTOPbIE MOXHO
MCIO0JIb30BATh MIPU PEIICHUU JaHHOTO 3aJaHNUS;

2-3 Oamna — MNpaBUIBHO YrajaH CIOXHBIH OTBeT 0e3 OOOCHOBAaHHSA WM C HEBEPHBIM
000CHOBAHHEM;

3-6 OaJITIOB — 3aJaHKE YaCTUYHO PEIICHO;

5-7 GanioB — 3a/laHuE PEUICHO MOJHOCTHIO C HEKOTOPHIMU HEI0YETaMU;

8- 3a/1aHue perieHo NOJHOCTHIO;

BricTaBienue npeMuanbHbIX 0aJUI0B CBEPX MAaKCUMAJIbHOM OLIEHKH 3a 3a/1aHue HE JIOMYCKaeTCsl.

CnpaBouHas wHpOpMAIMsA, pa3pelicHHas K HCIOJB30BAaHUIO HA OJIMMIIMAAC IPUBEICHA B
[Tpunoxenun NeS "MeToaudeckux peKoMeHJanui. .."

3aoanue Nl (makcumanvho 8 6annos).

JlxeitH npuexan u3 AHrauu Ha kaHukynbl K [lere. JDxeiiH pemus Ha namsTh O MOE3JIKE ClenaTh
¢doTto. Iletnna OGabymika mocoBeToBalia cAenaTh (GOTO MECTHOCTH BO BpeMs BEUEpHHX 30pb. B
Hay4yHOU JIuTeparype Takoro nonstus /xeitn e Hamen. O nonpocui [1eTio 00bACHUTH, UTO 3TO
3a sBienue. [lomorure [lere oOBSACHUTH SIBIEHHE, KOTOPOE B HApOJE HA3BIBAIOT «30psimMm». O
KaKOM BPEMEHHU CYTOK UAeT peub? ['1e B 310 Bpems Haxoautcs ConHile?

Pewenue.

Yacte cyTok cpa3y nocie 3axojna CoiHIa U 10 HACTYIUIEHHsS] COBCEM TEMHOM HOYM, a TIOTOM, 1O
OKOHYAHUI0O HOUM M 110 Bocxoja CoiHIla Ha3bpIBalOT CyMEpKaMH (BEYEPHUMHM W YTPEHHUMU
COOTBETCTBEHHO). Pa3nuyaroT cyMepku: TIpaKJaHCKHUE, HaBUTAIlMOHHbIE, acTpOHOMHUYEcKue. B
JAHHOW 3aJ1a4e, OUEBUIHO, UMEIOTCS B BUJly I'PAaXKIAHCKUE CYMEPKHU.

['paxxnaHckue BedepHUE CYMEpPKHM HAYMHAIOTCS B MOMEHT 3axoja CoyHIa U MPOJIOJDKAIOTCS 10
TeX TOp, TMOKa BbicoTa IenTpa aucka CojHia He craHer paBHoil -6°, T.e. ma 6° mon (mmske)
ropu3oHToM. Korga ComHie CKpoercs MOJl TOPU30HT, TO €ro Jy4d HEKOTOpOe Bpems
pacceuBaroTcsi aTMoc(epoil M OCBEIIAIOT 3EMHYI0 IOBEpXHOCTh. Ilo Mepe nanbHeiimero
norpykearsi CoJIHIA TMOJ TOPU30HT, KOTJa HACTYMAalOT HAaBUTAIIMOHHBIE U  3aTEM
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aACTPOHOMHYECKUE CyMepkH, ocBemeHrne CollHIa 0CiiabeBaeT HACTOJBKO, YTO (OTOCHhEMKa Ha
MECTHOCTH 0€3 JOIMOJIHUTEIBHOTO OCBEIICHUS CTAaHOBHUTCS HEBO3MOXXHOU. YTpeHHUE
TPpaXIAHCKHE CYMEPKH HaYMHAIOTCS Tepen BocxoaoM CoiHIA, KOrJa BBICOTA I[EHTPA JIUCKA
ConHIa cTaHeT paBHO# -6° M 3aKaHYMBAIOTCA B MOMEHT Bocxoa CoyHIa.

T.o., pedb ugeT 0 cymepkax, ckopee Bcero - rpakaanckuX. COJTHIIE HAXOUTCS HIDKE TOPU30HTA,
HO He riy6ike -6° 110 BhICOTE.

B 3anaue 3aaeiictBoBan Teopernueckuit marepuan (cM. Merona. Pekomenn...) §§ 3,1; 3,2; 4,5.

3aoanue No2 (maxcumanvho 8 6annos).

I'pynna pebsT oTnpaBuiack B moxo. I'pynmna octaHoBuiaach Ha OTAbIX. OTIbIXaTh pedsiTa MOTIIU
BCEro OJIMH yac. YacoB HU y KOro HE 0Ka3ajoch. PykoBOOUTENb IPYNIbl NPEIIOKII pedsiTaM 1o
HEOECHBIM CBETHJIaM y3HATb, KOT'/Ia IPOMJIET Yac BPEMEHHU.

Pewienue.

BcelenicTBHE CYTOUHOTO BPAIIEHUS 3eMITH BOKPYT cBoeif ocH Bce He6o TmoBopaunBaercs Ha 15° B
yac BIpPaBo, K 3amaay. [loaToMy, 3aMeTHB MMOJIOKEHUE CBETUJIA HAJl KAKMM-JIMOO HEIOABHKHBIM
MpeIMETOM, HYXKHO HAaWTH BTOpPOM HENOJBIKHBIA MpeAMET (HampuMmep, IepeBo), HaXOAAIIUNCT
npasee nepsoro Ha 15°. Koryma To ke CBETHJIO OKaXKeTcs HaJ BTOPHIM INPEAMETOM, 3TO OyeT
03HaYaTh, 4TO TIpomren uyac. Ecim HeT yrmomepa, To yron mpuommsurensHo B 15° momyuaercs
MEXAY pa3BeJACHHBIMU OOJIBLIIUM M YKa3aTelIbHBIM MalblIlAMU BBITSHYTOM PYKH, PacloOOKEHHOM
Ha ypOBHE IJ1a3 HaOJIro1aTersl.

B 3anade 3ageiictBoBaH TeopeTnueckuii Mmarepuai (cM. Meroa.Pekomenn...) §§ 3,2; 4,6.

3aoanue No3 (maxcumanvro 8 6annoes).

Ha BcemupHOM ciéTe aCTpOHOMOB JBa FOHBIX JIOOUTENSI aCTPOHOMHH CIOPHJIM O TIOJOKCHUHU
CoJiHIIa HAJ, TOPU30HTOM B MOMEHT HMCTUHHOTO COJIHEYHOTO MNOojAHsA. OIUH YTBEpKIaj, 4YTO
MPOBOAMII HU3MepeHuss U oOHapyxkuBan CoJIHIIE B MOJJACHb TOJBKO HaJ IOKHOH CTOPOHOM
ropu3oHTa. Jlpyroil yrBepkaan, 4TO TOXXE HNPOBOAMII H3MepeHus, HO CoJIHIIE HEHU3MEHHO
OKa3bIBAJIOCh HAJ CEBEPHOM CTOPOHOW Tropw3oHTa. WX crmop paspemuna TpeTud JFOUTEINb
aCTPOHOMHH, CKa3zaB, 4TO 00a OHHU IpaBbl, U OoJiee TOro, B €ro POJHOM TOpPOJE IMOJTYACHHOE
Comnite ObIBaCT M HAJl F0O)KHOM, M HaJT CEBEPHOM CTOPOHOM FOPHU30HTA.

OO0bscHUTE, KaK TaKOe BO3MOXKHO. [ 1e )KUBYT Tpoe Mo0uTeneld acTpoHOMHUH?

Pewenue.

ITonoxenne CoaHila B MOMEHT MCTHHHOTO COJIHEUHOI'O ITOJIIHS - TO IIOJIOKEHHE €ro B MOMEHT
BepxHell KyapMUHAIMU. COJIHIE KyJIbMHUHUPYET HA FOTe JJI )KUTENSI CEBEPHOTO MOJyIIapHs, TaM
AKUBET nepBblid acTpoHOM. CoJHIIE KyJIbMHUHUPYET HA CEBEPE VISl )KUTEINST FOKHOIO MOJyLIapus,
TaM KUBET BTOPOU ACTPOHOM.
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3eHUT

ceBep tor
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KynsMuHHpOBaTh M Ha 1OT€, M Ha CEBEPE B OJIHOM M TOM ke reorpaduueckom myHkre CorHIe
MOXET, €CJIM HAOIIOJIEHUs TPOBOJIATCS BOJIM3M 3€MHOTO PKBATOpa B pasHbIe THU TOJA: JIETOM
(BOMM3u netHero cosHiecTosiHus) CoHIle KyJIbMUHUPYET Ha ceBepe, 3UMOM (BOJIM3M 3WMHETO
cosHniecTosiHusI) CoJHIIE KyJIbMHUHUPYET Ha fore. TpeTuid acTpoHOM >KHMBET Ha JKBATOPE H
Habmogaer CoJHIe B TEUEHUE ro/1a.

B 3anade 3aaeiictBoBaH TeopeTnueckuii Mmarepuai (cM. Meroa.Pekomeny...) §§ 3,2; 4,3; 4,5.

3aoanue Nod (maxkcumanvno 8 6annos).

Koctst mpemnoxxun HaumHaromieMy actpoHomy llete ompenenuTs reorpaduyeckyro MUAPOTY HUX
MECTHOCTH, 3Has, 4TO B JICHb 3WUMHErO COJIHIIECTOSHUSA KyabMHUHAus CoJIHIIA MPOUCXOIUT B
Touke rora. [Ipeanoxxure BapuaHT, Kak JT0JDKEH ObLT [1eTs cripaBUTHCS ¢ TOCTaBICHHON 3a1a4ei.
Pewienue.

[lerss Bocmonb3oBasics (HOPMYNOI ISl OMpeNeNeHHs] BBHICOTHI BEpXHEH KyJIbMHUHAIIMH CBETHIIA
h=90-¢ + 3.

B nenb 3uMHero cosHiecTossHus ckioHeHue CoJiHIIa paBHO O = - 23027

Eciu KyIbMHUHAIUS TIPOMCXOUT B Touke fora, o h=0°,

IIposenem pacuersr: 0=90-¢-23°27 ¢ =90-23°27 =66°33.

JlaHHasi IUPOTa COOTBETCTBYET JIMHUU, KOTOpasi B reorpaduu Ha3bIBACTCSI CEBEPHBIN MOJSIPHBIMA
KpYT.

B 3anauge 3azmelictBoBaH TeopeTrueckuil Mmatepuai (cM. Meroa.Pexkomenn...) §§ 3,1; 3,2; 4,5.

3aoanue No5 (maxcumanvho 8 6annos).

B nepBbeix umncnax HosOps 2021 roga MHOrHMe JIOOMTENM acTPOHOMMM HAOMIONAIM KOMETY
67P/YypromoBa-I'epacuMenko, KOTOpass B 3TO BpeMs HPOXOJUT BOJIU3M CBOETO MEPUTEIHS.
AcTpoHOM HaOJII0/IaeT KOMETY B BEpXHEW KyJIbMHHALMU B HEKOTOpOe BpeMs. Uepe3 Kakoe BpeMs
Ta KOMETa OKaXeTcs B BEpXHEH KyJIbMHMHALMU JUIS €ro KOJUIETH, KOTOpBIA JKUBET B
MIPOTHBOIIOJIOKHOM MOJYIIApUU Ha JOJIroTe, KoTopas poBHO Ha 180° oTnmuaercs OT OJATOTHI
nepBoro Habmoaarens? CuutaeM KOMETY HEMOABIXKHOM Ha GoHe 3BE3.

Pewenue.

Komera okaxercsi B BepxXHEl KyJIbMUHAIMH JUIsI KOJUIETH POBHO Yepe3 MOJIOBHHY 000poTa 3eMIIH
BOKpPYT OCH, TO €CTh 4Yepe3 MOJOBUHY 3BE3IHBIX CYTOK. 3B&3mHBIE CyTkH paBHBI 23"56M04°, To
ecTb, IpeHeOperas IBI)KEHHEM KOMEThl Ha (poHe 3BE3M, KOJUlera YBUAMT KOMETY B BEpXHEU
KynbMUHAIHH gepes 11"58™M025,
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B 3anmage 3amelictBoBaH TeopeTrueckui Mmatepuan (cM. Meroa.Pekomenn...) §§ 3,1; 4,3; 4,4.

3aoanue No6 (maxcumanvno 8 6annos).

B kakom roxy HoBslii rog o crapomy ctuitro Oyner otnpasnHoBaH 15 ssHBapst BMecto 13 sHBapst?
[Touemy?

Pewenue.

Tpaguuust oTMedaTh KaKOW-TMOO Mpa3AHUK IO CTApOMY CTUIIIO BO3HUK IIPU TEpPEXOAe OT
IOJIMAHCKOTO KaJIeHJapsi K rpuropuanckomy. Ha mMomeHT mepexona B Poccum pasHuiia Mexmy
KaJIGHJIapsIMU cocTaBiisiia 13 mHel, To eCTh I0JMaHCKUM KaleHaaph “‘yoexxan” Bnepén Ha 13 qHeit.
Ceerckuii pa3agHuk HoBwIif TOJT cTanyu npa3aHOBaTH MO0 HOBOMY U cTapomy cTiiio (¢ 31 gexadps
Ha | sHBaps u ¢ 13 Ha 14 sHBaps, COOTBETCTBEHHO), LiepkoBHbIe Npa3aHuku PIIL] nmpazgnyer no
F0JINAHCKOMY KaJICHJIapIo TIO CEH JIeHb.

Paznuiia Mex 1y rpuropuaHCKUM U FOJIMAHCKUM KaJleHIapEM OTPEeEeIsIETCs CIETYIONUM 00pa3oMm:
B IOJIMAHCKOM KaJIGHJape KaKIbIi 4-bIif TOJ BUCOKOCHBIN, TO €CTh UMEET N0OABOYHBIN JIeHb, B
TPUTOPUAHCKOM KaJeHJape M3 YHCIa BHCOKOCHBIX HMCKIIOYAIOTCS TOJbI HA TPAHUIIE CTOJETHI
(Homep roga nenutcs Ha 100), eciu HOMEp CTOJNIETHSI HE JIeNUTCs Ha 4, Tak, HalpuMep, U3 4yucia
BHUCOKOCHBIX HCKITIOUeHBI ToAnl: 1500, 1700, 1800, 1900.

[Tepexon Ha rpuropuanckuil kaineHaapb B Poccun mpownsomé€n B Hayane 20 Beka M C TeX MOp
pasHHIA MEXIYy KaJeHAapsMH He MeHsuach, T.K. 2000 rog BUCOKOCHBIM B 00OMX KaJleHIapsX.
UtoOb1 mpazmHoBaTh HOBBIM TOM MO HOBOMY CTHIIO 15 sHBaps, HYXHO ‘HAaKOMHUThH Pa3HUILY
MEXy KaJIeHAapsMH B 2 AHs, 3T “munraue” aau nodassarcs B 2100 roxy u B 2200 roay. U yxe B
2201 roxy HoBblii TOZ IO cTapoMy CTHIIIO OyIyT Mpa3aHOBaTh 15 sHBaps.

B 3anade 3ageiictBoBaH Teopernueckuit Mmarepuai (cM. Meron.Pekomenn...) §§ 4,6.



