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Paboyas nporpamma 06L4e06pa3oBaTe/sibHON YH4eOHON ANCLMNANHDI
OYA.P9 ActpoHomus
paspaboTaHa Ha OCHOBE TpeboBaHMWiA:

depaepasibHOro rocyfapCTBeHHOro 06pa3oBaTesibHOro cTaHgapTa  CpefHero
npoeccroHaibHOro o6pasoBaHns no creymansHocT 53.02.01 MysbikanibHOe 06pa3oBaHue
(6a30BOI MOArOTOBKW), BXOAALLEA B COCTaB YKPYMHEHHOM rpynnbl cneuuansHocTein 53.00.00
My3blKa/lbHOEe WCKYCCTBO, YTBEPXAEHHOro npukazom MuHo6pHaykum Poccum ot 13.08.2014 .
Ne993,3apernctpmpoBaHo B MuHiocTe Poccum 26.08.2014 r. Ne33879;c yyeTom:

npodunasa nonyvyaemoro obpasosaHus,

NPUMepPHOI NPorpaMmsi;

PekomeHJauUnii No opraHm3auuy nonyyeHns cpefHero obliero obpasoBaHus B nNpejeniax 0CBOEHMA
obpa3oBate/ibHbIX MporpaMM cpegHero npogeccMoHanbHOro 06pa3oBaHMsA Ha 6a3e OCHOBHOrO
obwero o6pasoBaHMs C y4yeTOM Tpeb6oBaHMI (hefepasibHbIX FOCYAapCTBEHHbIX 00pa30BaTe/IbHbIX
CTaHZapTOB W MOSy4aeMoil npogeccum WnM cneunanbHOCTM CpefHero npogecCMoHaIbHOro
o6pasoBaHus (pa3paboTaHbl [lenapTamMeHTOM roCyfapCTBEHHOM MOMUTUKM B cepe MOATOTOBKM
pabounx kagpoB um AMNO MwuHob6pHaykn Poccum coBmecTHO ¢ ®TAY «®deaepanbHblil UHCTUTYT
pas3BuTMA 06pa3oBaHua» (MMCbMO [enapTameHTa rocyapCTBEHHON NOANTUKN B Chepe NOLIOTOBKU
paboumx kagpos v MO MuHobpHayku Poccum ot 17.03.2015 Ne 06-259);
MeTogMyecKnx pekomeHgaumii no paspaboTke paboumx nporpamm 06Leo06pa3oBaTe/ibHbIX
yUYeOHbIX AUCUMMNANH B Mpefenax OCBOEHUS OCHOBHOM NpogeccroHanbHOM 06pa3oBaTe/ibHOM
nporpaMmMbl cpefHero npodeccroHanbHoro obpasosaHus (MIMKPC n TMIMCC3), pa3paboTaHHbIX
Otgenom npodeccnoHansHoro obpasoBaHus MuHKUCTEpCTBa 06pa3oBaHMs U Hayku Pecny6nvku
[larectaH B COOTBETCTBMM C paboyMM y4yebGHbIM M1aHOM 06pa3oBaTe/IbHON OpraHM3aLMn Ha
2022/2023 yuebHbIin rog,

Pa3paboTymK:

CynelimaHoBa Pavcat MaromeaxaHoBHa, npenogasatens F6MOY PL, «IMpogeccnoHantHo -
nefarornyeckuii Konnemx nmeHn M.M.Mepxmnaoa»
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1. MACIMOPT PABOYEW MPOrPAMMbI YUEEHOW ANCUNTTMHDBI
«ACTPOHOMWA»

1.1 MossicHUTeNbHas 3anucka.

Pabouyas  nporpamma  y4yebGHOW  AWUCUUNAUHLI  ABASETCA  4YaCTbld  OCHOBHOM
npoeccroHanbHO 06pa3oBaTeNbHOM NporpaMmMbl B cOoTBETCTBUM ¢ PITOC no cneunanbHOCTAM
Cro 53.02.01 «MysblkanbHOe 06pa3oBaHMe», BXOASLLEA B COCTaB YKPYMHEHHOW Fpynnbl
npogeccuin 53.00.00 My3biKasibHOe UCKYCCTBO MO HanpaBfieHUo ICKYCCTBO N KyNbTypa.

Pabouasd nporpamMma [AMCUMNAWHBI  acTPOHOMMSA pa3paboTtaHa B COOTBETCTBMM C
TpeboBaHMAMM  PefepanbHOro rocyfapCTBeHHONo 06pa3oBaTe/lbHOr0  CTaHgapTa CpefHero
npogeccrnoHanbHOro obpasosanus, Mpukasa Ne506 oT 7 ntoHA 2017 roga «O BHECEHWUMN U3MEHEHNIA
B defepanbHbli KOMMNOHEHT TrOCYAapCTBEHHbIX 06pa3oBaTe/ibHbIX CTaHAAPTOB HayasbHOro
06L1ero, OCHOBHOrO 06uero u cpegHero (NOAHOro) o6wero 06pa3oBaHUs, YTBEPXKAEHHbIN
npukasom MuHucTepcTBa o06pasoBaHus P® ot 5 mapta 2004 r. Nel089», PegepasbHOro
rocyfapCcTBeHHOro obpa3oBaTe/lbHOro ctaHgapTa cpefHero (NonHoro) obuiero obpasoBaHns .

Pabouyas mporpamma y4e6HO AUCUMMAUHLI pa3paboTaHa i C YYETOM peKOMeHJauuin no
opraHusauumn nony4vyeHns cpegHero obuiero obpasoBaHus B npefeniax 0CBOeHUA 06pa3oBaTe/ibHbIX

nporpamm CIMO Ha 6a3e OCHOBHOIo 06LLero obpasoBaHms.

Copgep>xaHne nporpamMmmbl «ACTPOHOMMUS» HanpaB/ieHO Ha AOCTUXKEHWE CreayLmMxX
Lenen:

* 0CO3HaHWe NPUHLMNWANIBHON POAN aCTPOHOMMUU B MO3HaHUM (YHOAMEHTaIbHbIX
3aKOHOB NPUPOAbI N POPMUPOBAHUN COBPEMEHHOIN eCTECTBEHHOHAYUYHOW KapTUHbI MUPA;

* npuobpeTeHne 3HaHUIA 0 (HM3NYECKOW NpUpoLe HeGeCHbIX TeN U CUCTEM, CTPOEHUN U
3BoNOUMN BceneHHoOM, NPOCTPaHCTBEHHBLIX W BPEMEHHbIX MacliTabax BceneHHoW, Havbonee
BXHbIX aCTPOHOMUYECKUX OTKPBITUAX, ONpPefeIMBLUNX PAa3BUTMUE HAYKN N TEXHUKN;

* OBNafleHne YMeHUAMN O0OBACHATL BUAMMOE MOMOXeHWe N ABUXEHUEe HeGeCHbIX Ten
NPUHUMNaMn onpegeneHns MecTOMONIOKEHUS U BPEMEHU MO aCTPOHOMUYECKMM OObeKTaMm,
HaBblKaMy MPaKTUYECKOro MCMO/b30BaHUS KOMMbIOTEPHBLIX MPUIOXKEHWUIA AN ONpefeneHus
BUa 3Be34HOr0 Heba B KOHKPETHOM MYHKTE A5 3aaHHOr0 BPEMEHN;

* pa3BuTMe MNO3HaBaTe/IbHbIX WHTEPECOB, WHTENNEKTYa/lbHbIX U TBOPYECKUX
CrnocobHoCTel B npouecce NPUOOPETEHUS 3HAHWIA MO acTPOHOMUM C UCMONb30BaHUEM

pasfMYHbIX UCTOYHUKOB MH(OPMaLMM N COBPEMEHHBIX TEXHONOTWIA;



* MCMOMb30BaHNe MNPUOBPETEHHbIX 3HAHUN U YMEHWIA NS pelleHus MpakTUYecKmx
3ajay NoBCeAHEBHOW YXU3HW;

* (hOpMMPOBaHUE HAYYHOTO MUPOBO33PEHMS;

* (opMMpPOBaHME HABLIKOB WCMONb30BAHUS ECTECTBEHHOHAYYHbIX W 0COGEHHO
(hM3MKO-MaTeMaTUUeCKNX 3HaHWN AN 0O6BEKTMBHOIO aHaiM3a YCTPONCTBA OKPY>KAKOLLEro
Mupa Ha NpUMepe LOCTUXEHWI COBPEMEHHON acTpor3nKK, aCTPOHOMUM N KOCMOHABTUKM.

1.2 O6was xapaKTepucTnKa y4ebHon gnucumnimHbl « ACTPOHOMUS.

ACTPOHOMWA paccMaTpMBaeTCs KaK Kypc, KOTOpbIiA, 3aBepluas (hM3MKO-MaTemaTuyeckoe
obpas3oBaHue CTyLeHTOB 1 Kypca, 3HAKOMUT UX C COBPEMEHHbIMU NPELCTaB/IEHUAMMU O CTPOEHUN 1
3Bo/IIOLMM BeeneHHoM 1 cnocobCTBYeT (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHNS.

Kypc acTpoHoMuM npu3BaH CnocobCcTBOBaTb (POPMUPOBAHUIO COBPEMEHHOM HAy4HOIA
KapTWHbI MMUpa, pacKpbiBas pa3BUTWEe MpefCcTaBNeHWi O CTpoeHWM BceneHHOW Kak OZHOM U3
BaXKHEWLWNX CTOPOH AUTENbHOrO W CAOXHOr0 MNyTW MO3HAaHMS 4YeN0BEYECTBOM OKpYXKatoLlei
NPUPOAbI 1 CBOETr0 MECTa B HENl.

Ocobyt0 pofib MpU U3yYeHWUU aACTPOHOMUM [AO/MKHO CbIFPaTb WCMO/b30BaHWE 3HAHWINA,
MOMyYeHHbIX CTYAeHTaMU Mo APYrUM ecTecTBeHHOHayUHbIM MpefMeTam, B MepBYK0 oyepedb Mo
(husnke.

MaTepuan, m3yvaemblii B Hayane Kypca B Teme «OCHOBbl MPaKTUYECKOW acTPOHOMUM»,
HeobxoauM 15 06bACHEHMS HAONI0AaeMbIX HEBOOPY>KEHHBLIM /1a30M aCTPOHOMUYECKUX ABMNEHWIA.
B opraHusaumMm HabnlogeHWid MOTyT MOMOYb KOMMBIOTEPHbIE MPUIOXKEHUS AN 0TO6paxeHUs
3Be34HOro Heba. Takve NPUIOXEHUS NO3BONAIOT OPUEHTUPOBATLCA CPEAN MUPUAL 3Be3S B peXxnmve
peasibHOro BPEMEHU, MONYUYUTb UH(OPMaLMIO MO0 Hambonee 3HaYMMbIM KOCMUYECKUM OOBEKTAM,
noApobHbIe [aHHble O MnaHeTax, 3Be3fax, KOMeTax, CO3Be3usX, NMO3HaKOMUTLCA CO CHUMKaMu
nnaHerT.

AcTponsmnyeckas HarpaBfieHHOCTb BCeX MOCMeAyoWNUX TeM Kypca COOTBETCTBYeET
COBPEMEHHOMY TMOJIOXKEHUIO B Hayke. [1aBHOW 3ajayeli Kypca CTaHOBUTCS CUCTeMaTu3alums
O6LUMPHBIX CBEAEHMI 0 NpUpoae HebeCHbIX Tef, 00BbACHEHME CYLLECTBYOLMX 3aKOHOMeP-HOCTEl U
packpbITMe (U3NMYECKOW CYLLHOCTM HabnofaemblX BO BceneHHOW sBneHWi. 3TO CTaHOBUTCA
BO3MOXHbIM 6/1arofaps WMPOKOMY MCMOMb30BaHMIO PU3NYECKUX TEOPWIA, a TaKKe MUCCnefoBaHuWi
N3My4eHns HebeCHbIX Ten, NPOBOAMMbBIX MPAKTUYECKN MO BCEMY CMEKTPY 3/IEKTPOMarHUTHbIX BOJH
He TONbKO C MOBEPXHOCTU 3emsn, HO M C KOCMWYECKUX annapaTtoB. BceneHHas npepoctaBnser
BO3MOXXHOCTb M3YUYeHUs TaKUX COCTOSHWIA BELLLECTBA U MOJel TaKUX XapaKTepuCcTUK, KOTopble Nnoka

HELOCTVXXMMbl B 3eMHbIX nabopaTopusix. B xofe W3yuyeHUs Kypca BaKHO CHHOPMMPOBaTb



npeLcTaBneHne 06 3BOMOLMM HEOPraHUYeCKONn NPUpPoabl Kak rNaBHOM LOCTUXEHUWN COBPEMEHHOM
acTPOHOMUMN.

TeopeTuyeckme cBefeHWs N0 ACTPOHOMWUM  JOMOJHAKTCA  AEMOHCTpauusaMu  ”
ayAUTOPHLIMA U AOMALLHUMMK NpakTUYeckKMMu paboTamu. Bo BHeypouyHOe Bpems >KenaTesibHo
NPOBOANTbL CO CTYyAEeHTaMW aCTPOHOMUYECKME HABNIOAEeHNS, NOCeLLaTh NiaHeTapui.

1.3.  MecTo AMCUMNAWHBI B CTPYKType  OCHOBHOW  NpodecCMOHasIbHOM
obpasoBaTe/ibHON Nporpammbi:

YuebHas [ucumnivMHa BXOAUT B 06Weo6pa3oBaTesibHbIA UMK, UWKA U ABNSETCH
NPoUIbHLIM NPeAMETOM, OCBOEHME KOTOPOro CBA3aHO C M3Y4YeHUeM CNeAyrLmnx AUCLUUNNH:
(hun3mnKa, Xumnsa, MaTemaTuka.

1.4. Uenn v 3agayn AUCUUN/INHBLI - TpeboBaHUA K pe3ynbTaTam OCBOEHUSA YyyebHOM
ANCUUNINHBI:

* (hopMmMpoOBaHME NpPeLCTaBeHNA 06 aCTPOHOMUN KaK YHMBEPCa/lbHOM fA3blKe HayKw,
CpeLcTBe MOZLENMPOBaHUA AB/IEHUIA U NMPOLLECCOB, 06 NAEAX U METOLAX aCTPOHOMMM,

* pasBUTWEe  NOTMYECKOrOo  MbILIEeHNUs,  MPOCTPAHCTBEHHOr0  BOOGpaXKeHwWs,
aITOPUTMNYECKON KYNbTYpbl, KPUTUYHOCTU MbILWIEHUA Ha YPOBHE, HEOO6XOAUMOM [A/if
Oynyuleli  npodeccMOHanbHOM — AeATeNbHOCTW, ANS  NPOLO/MKEHMS  06pas3oBaHus U
camoobpasoBaHus;

e OB/afileHNe AaCTPOHOMMUYECKMMUN 3HAHUAMW U YMEHUAMU, HeO0OXOAWMbIMK B
MOBCELHEBHOM >XWU3HMW, A8 M3YYEHUS CMEXHbIX eCTECTBEHHO - Hay4HbIX AUCLMUMNIMH Ha
6a30BOM YpOBHe W AWUCLUMNINH MPOGECCUOHANBHOIO UMKNa, A4S NosyveHus obpa3oBaHMs B
06nacTax, He TpebyroLWMX yrny61eHHON acCTPOHOMUYECKOWA NOATOTOBKY;

e BOCMNWTaHWE CpeAcTBaMy  aCTPOHOMWUW  KY/NbTypbl  JIMYHOCTW,  MOHUMAHWA
3HAYMMOCTMN aCTPOHOMUM AJ1F HAYUYHO - TEXHUYECKOro nporpecca, OTHOLIEHUS K aCTPOHOMUK
KaKk K 4acTu 00LleYvenioBeYecKo KynbTypbl 4epe3 3HaKOMCTBO C WCTOpUel pasBUTUS
acTpoOHOMUMW.

OcBOeHME COAepPXaHUs Y4YebHON AMCUMNANHBI «ACTPOHOMUS» [AOMKHO 06ecneynTb
[OCTVKEHME CTYAeHTaMM Cnefyowmx pe3ybTaToB:

* JINYHOCTHbIX:

0  YYBCTBO rOPAOCTU N YB@XKEHUS K UCTOPUU U AOCTUDKEHUAM OTEYeCTBEHHOM
aCTPOHOMUYECKOW HayKu;

0  TOTOBHOCTb K NPOAO/DKEHUIO 06pa3oBaHWsA M MOBbILIEHUS KBanuU(uKauuy B
M30paHHOW MpOGecCHOHabHOW  AeATeNIbHOCTM U OO6BLEKTUBHOE OCO3HaHMe PoMu

aCTPOHOMUNYECKUNX KOMI'IeTeHLl,VII\/JI B 3TOM,



0  YMEeHWe MCMno/b30BaTb AOCTVIKEHWUS COBPEMEHHOM acTPOHOMUYECKOW HayKu
W TEXHONOrui ANA MOBbIWEHNS COBCTBEHHOrO WHTENNIEKTYya/IbHOrO pasBUTUA B
BbI6GpaHHON NPOgecCUOHaNbHON LeATEeNbHOCTMY;

0  YMEHMe CaMOCTOATe/IbHO [06biBaTb HOBble A1 Cebs acTPOHOMMYECKME
3HaHWA, NCNONL3YA AN1A 3TOro AOCTYMHbIE UCTOYHMKN MH(OPMaLmu;

0  YMEeHMe BbICTpamBaTb KOHCTPYKTMBHbIE B3aVIMOOTHOLUEHWS B KOMaHfge Mo
PELLEHMIO 0O MX 3a4ay;

0  YMEeHMe YynpaBnATb CBOe/ MO3HaBaTe/IbHON [AeATeNIbHOCTbO, MNPOBOAUTL
CaMOOL,EHKY YPOBHS COGCTBEHHOI0 UHTE/NIEKTYa/IbHOTO Pa3BUTUS;

* MeTanpegMeTHbIX:

0  MCMNO/Mb30BaHWE pPas3INYHbIX BULOB MO3HABATENbHON [eATeNbHOCTU ANs
pelleHns aCTPOHOMMYECKMX 3ajay, MPUMEHEHMe OCHOBHbIX METOLOB MO3HaHWSA
(HabnrogeHns, onucaHus, U3MEPEHUs, 3KCMEPUMEHTAa) ANS U3YUYEHUS Pas/IMUHbIX CTOPOH
OKpY>KatoLLeln AeCTBUTENbHOCTY;

0  WCNONb30BaHWE OCHOBHbIX WHTENNEKTYyallbHbIX Onepaunit:  MoCTaHOBKM
3afaun, (QopMy/nMpoBaHUA rUMNOTe3, aHaiM3a W CUHTe3a, CpaBHEHUs, 0600LLeHus,
cucTematmsauun, BbISIBIEHUS MPUYUHHO-CNEACTBEHHbIX CBS3€i, MNOWMCKa aHasoros,
(hopmynMpoBaHus BbIBOLOB A1 M3YYEHUS PasIUYHbIX CTOPOH ACTPOHOMUYECKMX
06bEKTOB, ABMEHWNIA U NPOLECCOB, C KOTOPbIMW BO3HMKAET HEO6XOLMMOCTb CTa/IKUBATHCA
B MPOoeccnoHabHON ciepe;

0  YMEHWe reHepmpoBaTb UAEN U ONpefensTb CPeAcTBa, HEOOXOLUMbIe AN UX
peannsaunu;

0  YMEHMe UCNOoNb30BaTb Pas3IMyHble UCTOYHUKW ANS NOAYYeHUs UH(opMaLmK,
OLeHMBATb €e JOCTOBEPHOCTb;

0  YMeHMe aHaIu3upoBaTb W MPeACTaBNATb MHGPOPMALMIO B  Pas/INUHbIX
BUAAX;

0  YMeHue ny6aMYHO NpeacTaBnATb pe3ynbTaTbl COOCTBEHHOMO WCCNeA0BaHNUS,
BECTU [MCKYCCUM, [OCTYNHO W TapMOHWYHO CcO4YeTas cojepxaHue U QOpMbl
npesACcTaBnsAeMO MH(opMaLUN.

BaXKHy10 posib B OCBOEHMM Kypca UrpatoT NpoBOAVIMbIE BO BHEYPOUHOE BPeEMS COOCTBEHHbIE
HabnogeHns yvawmxca. Cneundrika nnaHUPOBaHMS 3TUX HAGNIOAEHWIA onpefenseTcs ABYMS
obcToATeNbCTBaMWU. Bo-nepBbiX, OHW (32 UCKIOYeHWeM HabnogeHuii  ConHua) LOSIKHBI
NMPOBOAMTLCA B BEYEPHEE UM HOUYHOE BpeMs. Bo-BTOpPbIX, 06bEKTbI, MPUPOLA KOTOPbLIX M3yyaeTcs

Ha TOM WM WMHOM YpPOKe, MOFyT ObiTb B 3TO Bpemsi HefOCTYMHbl Ans HabnoaeHwid. [Mpu



NAaHMpoBaHUN HabMOAEHUM 3TUX O0OBLEKTOB, B OCOOEHHOCTM MaHET, HEO0O6XOAMMO YUUTbIBATb
yC/0BUA UX BUSUMOCTH.
B pesynbTaTte usyuyeHus y4ebHOW ANCUNNINHBI « ACTPOHOMUS» 06YUAOLLNIACA AO/MKEH:
3HaTb/ NOHMMATb:

* CMbICN MOHATMWIA: TeOLEHTPUYECKas W TeNMOLEHTpMYECKas cucTema, Buumas
3Be3fHas BeNMUMHA, CO3Be3fMe, NPOTMBOCTOSAHUS M COeLMHEHUA MNaHeT, KomeTa, acTepous,
MeTeop, METeopuT, MeTeopouf, MNnaHeta, CNYTHWUK, 3Be3ga, CofHeYHas CUCTeMma,
anaktuka, BceneHHas, BCEMUPHOE M MOSCHOE Bpems, BHECO/IHeYHas nyaHeTa (3K30niaHeTa),
cnekTpasibHas KnaccudmKauma 3Be3d, napaniakc, peMKToBoe usnyyeHue, bonbwoli B3pbis,
yepHas ablpa;

* CMbICN (PU3NYECKMX BEANYMH: MapCeK, CBETOBOW rOf, aCTPOHOMMUYECKas efuHMLa,
3Be3fHas BeNNYMHa,;

* CMbICI (PU3NYECKOro 3akoHa Xabona;

* OCHOBHble 3Tanbl OCBOEHNSA KOCMWUYECKOr0 MPOCTPaHCTBa,;

* rMnoTesbl NponcxoXkaeHns CoNHEYHON CUCTEMDI;

* OCHOBHble XapakKTepucTuKN N cTpoeHne ConHUa, COTHEYHONM aTMochepsl;

e pa3mepbl [anakTuUKW, NONMOXeHWe U nepuof obpaweHns ConHua OTHOCUMTENIbHO
LeHTpa [ManakTuku,

yMeTb:

* MPUBOAUTb MPUMEpPbLI: PON aCTPOHOMMMK B Pa3BUTUN LUBUU3ALUN, UCMONb30BAHUS
METO0B WCCNeAOBaHU B aCTPOHOMMM, Pas/IMYHbIX [AMana3oHOB  3/1eKTPOMarHUTHbIX
M3NyyYeHUn AN NOMAy4veHuss  UMHGopmauum 06 06bekTax BcCeneHHOR, nonyyeHus
aCTPOHOMMYECKOM MHDOpMauMM C NOMOLLbD KOCMUYECKMX annapaToB M CNEKTpaibHOro
aHann3a, BIUSHUS CONHEYHON aKTUBHOCTY Ha 3eMto;

* ONMUCbIBaTb U  OOBACHATH: pasnnumMa  KajeHAapei, YCNOBUS  HaCTynieHus
COMIHEYHbIX W NYHHbIX 3aTMeHW, (as3bl JIyHbl, CYTOYHblE ABWKEHUS CBETW/, MNPUUUHbI
BO3HVMKHOBEHWA MPWIMBOB W OT/AMBOB; MPUHUMM  AEeACTBMS OMNTMYECKOrO Tesleckona,
B3aMIMOCBA3b (PU3MKO-XUMUYECKUX XapaKTePUCTUK 3Be3[ C WUCMOJSb30BaHWEM [uarpaMmbl
«LUBET — CBETUMOCTb», (JU3MYECKMe MPUYNHbLI, ONpeaensioLme paBHOBECUE 3Be3[, UCTOUYHMK
3Heprny 3Be3f U NPOUCXOXAEHNE XMMUYECKUX 3/IEMEHTOB, KpPacHOe CMeLleHue C NOMOLLbHO
ahekTa [onnepa;

* XapakTepu3oBaTb 0COOEHHOCTV METOAOB  MO3HAHWA  aCTPOHOMMWMW,  OCHOBHbIE
3NeMeHTbl M cBolicTBa nnaHeT CONIHEYHON CUCTEMbI, METOAbl OnpeAeneHns PacCTOSHUIA W

NUHENRHbIX pa3mepos He6eCHbIX TeN, BO3MOXHble nyTn 3BONHOLUNN 3BE3[, pasanHon MaccChbl;



* Haxo4uTb Ha Hebe OCHOBHble co3Be3amsa CeBepHOro nonyLwlapus, B TOM YMUCHe:
bonbwas Mepageguua, Manas Mepggeauua, Bononac, Jlebegb, Kaccuones, OpuoH; camble
fpKue 3Be3bl, B TOM uncne: MonspHas 3se3na, ApkTyp, Bera, Kanenna, Cupuyc, betenbreise;

* CNO0Nb30BAaTb KOMMbIOTEPHBbIE NPUNOXKEHUSA 4NS onpefeneHnsa nonoxeHua ConHua,
JlyHbI 11 3Be34 Ha NHOGYI0 faTy U Bpems CYTOK A5 JaHHOTO HaceNeHHOro MyHKTa;

* 1ICNOMb30BATb NPUMOOPETEHHbIE 3HAHUS Y YMEHUS B MPAKTUYECKOW AeSATEeNbHOCTH U
MOBCEAHEBHON >XU3HU 415 MOHUMaHWUSA B3aUMOCBS3M aCTPOHOMWUWM C APYTUMU HayKamu, B
OCHOBe KOTOpPbIX fieXaT 3HaHWA MO acTPOHOMUW; OTAENIeHUs ee OT JDKeHaykK; OLeHVBaHWA
NMHopMaummn, cogepxalyeincs B coobweHnax CMW, WIHTepHeTe, Hay4YHO-MONYNSAPHbIX
cTarbax.

* CNONb30BaTb KapTYy 3BE3[4HOr0 Heba ANA HaX0XAeHWUA KOOPANHAT CBETUNA,

e Bblpa>KaTb pe3ynbTaTbl M3MEPEHMI N pacyeToB B eaunHMLax MexayHapogHO
CUCTEMBbI;

* pewaTb 3a4a4n Ha NPMMEHEHNE N3YYEHHbIX aCTPOHOMUYECKNX 3aKOHOB;

* OCYLLeCTBNATb CAMOCTOATENbHbLIA  MOUCK  MH(OpMauMM  eCTeCTBEHHOHaYy4HOro
COLEPXXaHMA C UCMNOJb30BaHMEM Pa3/IMYHbIX UCTOUYHUKOB, ee 06paboTKy M npeacTaB/ieHne B
pasHbIX opmax;

BNajeTb KOMMEeTeHUMAMN: KOMMYHWUKaTUBHO, ped1IeKCUBHOW, JMYHOCTHOTO
CaMopasBUTUS,  LEHHOCTHO-OPMEHTaLMOHHOW,  CMbIC/I0-NMOMCKOBON, U NpPOdecCMOHabHO-
TPYA0BOro BbliboOpa.

1.5. PeKOMeHAyeMoe KOJ/IMYECTBO 4YacoB Ha OCBOEHME MNPUMEPHOM NporpaMmbl
YYe6HON ANCUNN/INHDI:

MaKCMMa/ibHOI y4e6HOI Harpy3sku cTyfeHTa 58 yacos,

B TOM YuUCe:

06s13aTeNIbHON ayANTOPHOW y4ebHOI Harpy3ku obyyatowierocs 39 4acos;

camocTosTeNbHOI paboTbl 06yyatoLlerocs 19 4acos.



2. CTPYKTYPA 1 COOEP>XXAHUE YYEBHOW ANCUMMINHBI

2.1. O6beM yUuebHOM AUCLUNINHBLI U BULbI Y4e6HON paboThbl

Bug yuebHon paboThbl Obvem
YyacoB
MakcumasnbHasa yuebHas Harpyska (Bcero) 58
Ob#3atenbHaa ayanTopHasa yyebHas Harpyska (Bcero) 39
B TOM 4uche:
nabopaTopHble paboThbI -
NpPakTUYeckKme 3aHATUA 12
KOHTPO/IbHbIE paboThbl -
KypcoBasi paboTa (NpoekT) (ecnm npefycMOTPEHO) -
Apyrue opmMbl 1 METOAbI OpraHu3aLuy obpasoBaTesibHOro npolecca B COOTBETCTBUM C
Tpe60oBaHNAMMN COBPEMEHHbIX NPOU3BOACTBEHHbIX U 06pa3oBaTe/IbHbIX TEXHOMIOM Ui
CamocToaTensHaa paboTta cTyseHTa (BCero) 19

B TOM 4ucCre:

MOArOTOBKA M 3alLLMTa petepaToB, COOOLLEHMIA N Npe3eHTaLMWiA, BbINONHEHNE
VHAMBUAYaNbHbIX NPOEKTOB



2.2. TemaTMUecKuiA NnaH 1 cofepykaHme y4ebHOM ANcUMNANHbI «ACTPOHOMMUSA»

CopfepxaHune yuebHoOro matepmana, nabopatopHble paboTbl N NPaKTUYeCKMe
HanmeHoBaHue pa3fienos N TeM 3aHATUSA, caMoCTosATeNlbHaA paboTa obyyaroLumxcs, Kypcoas pabota (nNpoekT) (ecnm
npeaycMoTpeHbl)

1 2 3 4

O6beM YpoBeHb
4yacoB 0CBOEHUSA

PASAOEN 1. BBEAEHUWE 1

ACTPOHOMUS, €e CBA3b C APYrMMM HayKamu. CTPYKTypa v MacluTabbl BceneHHOIA.

OC06eHHOCTY aCTPOHOMUN U €& METOL0B 1CCNef0oBaHUA. Teneckorbl.

lMpesmeT acTPOHOMUMN. . o o 1 1
Ha6/104eHust - 0CHOBA acTpoHOMUKM, ~ BOCMPON3BE/IEHNE CBEAEHMA N0 CTOPUM Pa3BUTMA acTPOHOMMN, ee CBA3eN C (OU3NKON 1

MaTeMaTWKoiA. cnonb3oBaHne NoMy4YeHHbIX paHee 3HaHUiA Ans 06bSCHEHUS yCTPOiCTBa
W NpUHUMNapaboThbl Teneckona.

PA3SLEN 2. MPAKTUNYECKUME OCHOBblI ACTPOHOMINI 13

3Be3abl 1 co3Be3ans. Buammas 3se3fHas BennymHa. HebecHas cihepa. Ocobble TOUKK
HebecHOW cthepbl. HebecHble KOOpAUHaTbI. 3Be3AHble KapTbl. Buanmoe ABMxeHve 3Be34
Ha pa3NYHbIX reorpaguyecknx WwWnpotax. CeA3b BUAUMOr0 pacrnonoXKeHns 06BLEKTOB Ha

Hebe 1 reorpaduuecknux KoopamHat Habngatens. KynbsmmnHaums ceetun. 2 2
BocnpousseaeHve onpeaeneHnii TepMUHOB U NOHATWIA (CO3Be3aMe, BbicOTa U

3Be3abl 1 co3Be3aus. HebecHble KynbMuHauua 3se3s). O6bsACHEHWe HabN4aeMbIX HEBOOPY>KEHHbIM 1a30M [ABUXKEHUS

KOOpAMHaTbl 1 3BE3[iHbIE KapTbl. 3Be3[, Ha pas/nyHbIX reorpagMueckux WUpoTax.

lNMpakKTnyeckoe 3aHATHE
3yueHwe 3BE34HOI0 Heba C MOMOLLLIO NOABMXKHONW KapTbl 3BE34HOI0 Heba

2
MpakTunyeckoe NpUMeHeHVe 3Be34HON KapThl 415 NOUCKA Ha Hebe onpeaeneHHbIX
CO3BE3AWiA 1 3Be3[.
[ oauuHoe fBUKeHMe COMHLA MO Heby. Bugummoe rogunyHoe asuxerHve ConHua. SkNMNTuka. Bugmumoe gsuxeHve u asbl JTyHbl. 2 2

AKAMNTUKA. [IBUXKeHVEe U (asbl 3atmetns ConHuau JlyHbi.
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JlyHbI.

Bpemsa n KaneHgapb.

BocnpousseaeHne onpefeneHnii TePMUHOB M NOHATUIA (KynbMUHaums ConHua,
aKmNTMKa). O6bACHEHNE HabNOLaeMbIX HEBOOPYXKEHHbIM rN1a3oM ABu>KeHna ConHua Ha
pa3/MYHbIX reorpauyecknx WMpoTax, ABUdKeHNe 1 asbl JTyHbl, NPUUYNHBI 32T MEHWI
NyHbl 1 ConHua.

NMpakTnyeckoe 3aHATHNE
M3meHeHWe BMa 3Be34HOr0 Heba B TeyeHue CYTOK, B Te4eHune roga

Bpems 1 kaneHgapb. TouyHoe Bpems 1 onpegeneHne reorpauyeckoin 4onroTbl.

BocnpousseaeHve onpeaeneHnii TepMUHOB U MOHATWIA (MeCTHOe, NOACHOe, NeTHee U
3uMHee Bpems). O6bACHeHNe He0bX0AMMOCT U BBELEHUA BUCOKOCHbIX 16 T M HOBOTO
KaneH4apHoro cTuns.

CamocTosATenibHasa paboTa: BbIMOMHEHME pedpepaToB, NpPe3eHTaLUWiA, COCTaBNeHNE
OMOPHbIX KOHCMEKTOB.

Tematuka:

3Be3HOoe He60. Vicnonb3oBaHMe KapTbl 3B€34HOI0 Heba Ans onpeaeneHnsa KoopamHar.
Pasnnuue 38e34 Mo APKOCTU (CBETUMOCTH), LBETY. Buaumoe cyTouHOE ABMKEHME 3BE3[.

PA3JEN 3. CTPOEHVE COJIHEYHOW CUCTEMBI

Pa3BnTWNe NpeACTaBNEHWIA O CTPOEHUN
mupa. KoHgpurypaums nnaHeT.

3aKOoHbI ABUXEHUS He6eCHbIX
Ten. OnpefeneHne paccToTHUIA 1

Pa3BuTVe NpeLCTaBEHNIA O CTPOEHMM MUpa. [TeoLeHTpMUYecKas cucTeMa Mupa.
CTaHoBNEHME TeNNOLLEHTPUYECKON cuCTeMbl MUpa. KoHdMrypaumm nnaHeT n yCnoBus nx
BUAMMOCTI. CUHOAUYECKUIA U CUEPUYECKINiA (3BE3AHDBIN) Nepunoabl 06paLLeHNs NnaHeT.

BocnpousseaeHne NCTOPUYECKNX CBEAEHNI O CTaHOBNEHUN N Pa3BUT M
reNMoLEHTPUYECKON CUCTEMbI MMpa. BocnpoussefeHne onpeaeneHnii TEpPMUHOB 1
NOHATWIA (KOHMrypaums naaHeT, CUHOANYECKUIA N cuaepuYecKuii nepruogbl obpaLLeHns
NnaHeT, TOPU3OHTaNbHbIA Napannakc, yrnosble pa3mepbl 06beKTa, acTPOHOMUYECKaS
eavHMLA). BbluncneHne paccTOsHUA A0 NNaHeT Mo ropu3oHTalbHOMY napannakcy, a ux
pa3mepoB — M0 YINOBbIM pasMepaM MpaccTOsSHMIO.

3akoHbl Kennepa. OnpegeneHne pacCToAHWUIA 1 pasmepoB Tesl B COMHEYHOI cucTeMe.
"OpM30HTaNbHbIN Napannakc. JBuxxeHne HeGeCHbIX Ten Nof AeNCTBUEM CUN TAFOTEHUS.
OnpegfeneHne maccbl HebeCHbIX Ten. JBMXeHNE NCKYCCTBEHHbIX CMYTHUKOB 3eMn 1

1
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pasMepoB TeEN B CoNnHeYHol cucTeme.

[BuKeHne HebeCHbIX Tes1 Nog
[enCTBUEM CU TATOTEHUS.

KOCMWNYECKHMX alnnapaTtoB B CO/HeYHO cucTeme.

dopMynMpoBaHKe 3aKOHOB Kennepa, onpeaeneHne Macchl NiaHeT Ha OCHOBE TPEThEro
(yTOo4HeHHOro) 3akoHa Kennepa. OnucaHue 0Co6eHHOCT el ABU>KeHNS Ten CoNHeYHoi
CUCTEMbI MoJ AeCTBMEM CUN TAFOTEHUS N0 Op6UTaM CpPasanUHbIM
IKCLEHTPUCUTETOM. OGbACHEHME NPUUYNH BOHUKHOBEHMS NPUMBOB Ha 3eMne 1
BO3MYLLIEHMIA B ABU>KEHUM Ten CoNHeYHol cucTeMbl. MoHUMaHne 0co6eHHOCT U
[BV>KEHNS N MaHEBPOB KOCMUYECKMX annapaToB Ans uccnefoBaHns Ten ConHeyHoi
cUCTeMbl. [pUMeHeHNe NOMyYeHHbIX 3HAHWIA AN peLleHns 3afay Ha 3aKoHbl Kennepa.

MpaKTUYecKoe 3aHATHE
OnpefeneHne paccTosHUiA Ao Ten CoNHeYHOM CUCTEMbI 1 Pa3MepPOB HEBECHbLIX Ten

MpUMeHeHMEe NONYYEHHbIX 3HAHWIA ANsi PELIEHNS 3aiay Ha 3aKOHbI [BUXKEHUS HEBECHbIX
Ten.

lNpaKTnyeckoe 3aHATNE

3aKOH BCEMMPHOIO TAroTeHUs. Bo3myLieHns B aBvXeHUMN Ten CONHEYHON CUCTEMBI.
Macca 1 nnoTHocTb 3eMan. OnpeaeneHne MacChbl He6eCHbIX TeN. [BuKeHNne
MCKYCCTBEHHbIX CMYTHMKOB 3eM/IN 1 KOCMUYECKMX annapaToB K MiaHeTam.

OnucaHne ocobeHHOCTEN ABU>KeHUS Ten COMHEYHON CMCTEeMbI NoA AeACTBMEM CUN
TArOTEHWs NO opbuTam Cpas3nNyHbIM 3KCUEHTpUCUTETOM. OOGBACHEHME NMPUYNH
BO3HWKHOBEHMS NPUANBOB HA 3eM/e 1 BO3MYLLEHWIA B ABU>KEHNUM Ten CONHEYHO CUCTEMBI.
MoHMMaHne 0CO6EHHOCT W ABMXKEHMSI U MaHEBPOB KOCMIUYECKMX annapaToB ans
nccnenoBaHnsa Ten CoNHeYHOW CUCTEMBI.

CamocTosTenbHasA paboTa: BbIMO/HEHME pediepaToB, Npe3eHTauui, cocTaBneHne
OMOPHbIX KOHCMEKTOB.

TemaTunKa:

3akoHbl Kennepa. HayuHble Tpyabl HblOTOHA B acTpoHOMUW. BnunaHune JIyHHbIX
3aTMEHMI Ha 3eMito.
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PA3AEN 4. NMPUPOAA TE/T COTHEYHOW CUCTEMBbI

CoBpeMeHHble NpeacTaBNeHns o
CTPOEHWNU, COCTABE U MPOUCXOXKIEHUN
CO/IHeYHol cucTeMbl.

MnaHeTbl 3eMHOI rpynnbl

MnaHeTbl-rnraHTbl. COYTHUKN ”
KO/bLa njaHeT rmraHToB.

Manble Tena CoNHeYHOM CUCTEMBI.

ConHeyHasa cucTeMa Kak KOMMJEKC TeN, UMetoLLMX obLee nponcxoxaeHve. Cuctema
3emna-SlyHa. Kocmnyeckue nyuun. ViccnegoBaHns JTlyHbl KOCMUYECKUMUM annapatamu.
Munotupyemble NONETbI Ha JTyHy.

dopmynmpoBaHue 1 060CHOBaHNE OCHOBHbIX NONOXKEHWNIA COBPEMEHHON MMNOTEe3bl 0
thopmunpoBaHumn Bcex Ten CoNHEYHOR CMCTEeMbI 13 eIMHOMO ra3onbIfeBoro obnaka.
dopmynmposaHue NoHATKI (ConHevHas cucTeMa, nnaHeTa, ee CnyTHUKK). OnucaHue
npupogpl JTyHbl N 06BACHEHWE NPUYKHBI €8 OTANYMS OT 3eMu.

CamocTosATeNlbHasi paboTa: BbINOMHEHWE pediepaToB, NPe3eHTaLNiA, COCTaBeEHME
OMOPHBIX KOHCMNEKTOB.

TemaTunka:

«[epBblli  UCKYCCTBEHHbIN  cnyTHUK 3emnu, nonet K. A. T[arapuHa»,
«1OCTUXKEHNSI COBPEMEHHOIN KOCMOHABTUKMN».

lNMpakTnyeckoe 3aHATHE.
MnaHeTbl 3eMHOM rpynnbl. Mpupoga Mepkypus, BeHepbl 1 Mapca.

dopmynupoBaHue NOHATWIA (N1aHeTbl 3eMHOI rpynnbl). MpoBefeHVe CpaBHEHWIA
Mepkypusi, BeHepbl 1 Mapca ¢ 3emneid No penbedy NoBepxHOCTH 1 cocTasy aTMocdep,
yKasblBaTb CNefbl 3BOMOLMOHHBIX N3MEHEHWI NPUPOAbI 3TUX NMNaHeT; 06bACHEHNE
mMexaHu3Ma NapHMKOBOro athhekTa 1 ero 3HaueHus 41 POPMMPOBAHNSA U COXPaHEHNS
YHVKaNbHOW Npupoabl 3emu.

lNMpaKTnyeckoe 3aHATMeE.
MMnaHeTbl-ruraHTbl, UX CNYTHUKM U KONbLA.

dopmMynmpoBaHne NOHATWIA (NNaHe TbI-TMraHThl, KoAbLa nnaHeT). ®opMynMpoBaHue
CYLLECTBEHHbIX pasnnynii B Npupoge ABYX rpynn nnaHeT M 06bACHEHUE NPUUKH KX
BO3HWUKHOBEHUS. OnucaHne xapakTepHbIX 0CO6EHHOCT el NPMPOAbI NNaHeT-TMraHToB, UX
CNYTHWUKOB U KoneL,

Manble Tena CONHEYHOM CUCTEMbI: acTepPOufbl, NIaHETbI-KapIMKKN, KOMETbI, METEOPOUADI.

14
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KapnnkKoBble NaaHeThbI.

KoHTponbHasa paboTta

PA3LE/ 5. COMMHLUE W 3BE3bl

CornHue - 6anxkanwas 3sesaa

PaccTosdHme [0 3BE3A.
XapaKTepuUCTUKU N3NyyYeHUs 3BE3[

MeTeopbl, 60/11Abl 1 METEOPUTBI. ACTepoMHas 0NacHOCTb.

dopmMynMpoBaHve NOHATWIA (Manble Tena, acTepouabl, NaaHeTbi-KapaMK1, KOMeTbl,
MeTeopouabl, MeTeopbl, 60M1abl, MeTeopuThl). OnucaHne NPUPOAbI Manbix Ten
CO/HeYHoIi CUCTEMbI 1 06BACHEHWE MPUYMH UX 3HAUYNT eNbHbIX pasnunumnii. OnucaHue
ABNleHUA MeTeopa 1 6onmaa, 06bACHEHWe NPOLLECCOB, KOTOPbIE NPOUCXOAAT Npu
JBVDKEHWUN TeNn, BAeTalLWmx B aTMocepy NnaHeThbl C KOCMUYECKOIA

CKOpoCcTbi0. OnwucaHune nocneacTBUiA NafeHns Ha 3eMK0 KPYMHbIX MeTEopUTOB.

CamocToaTeNbHaa paboTa: BbINONHEHME pedepaToB, NpPe3eHTaLnid, COCTaBNeHNe
OMOPHbIX KOHCMEKTOB.

TemaTuka:
MnyToH - nnaHeTta unu 3ee3ga. Mapc - KpacHas nnaHeta. BeHepa. FOnuTep. Konbua
CartypHa. YpaH. KomeTa ["anned. MeTeopuUTHbIE JOXAN.

KOHTPO/b NONYYEHHbIX 3HaHWUIA B (hOpMe TECTMPOBaHMS.

M3nydeHune n Temnepatypa ConHua. Coctas 1 cTpoeHue ConHua. Metogbl
aCTPOHOMWYECKMX UCCNELO0BAHWNIA; CNeKTPasibHbI aHann3. ®Pusnyeckue MeTombl
TeopeTUYecKoro nccnefosaHns. 3akoH CtedpaHa— bonbuMaHa. VICTOUHWK 3HEprum
ConHua. ATmocgepa ConHuya. ConHevHast akTUBHOCTb U ee BMSAHME Ha 3emnto. Posb
MarHuUTHbIX noneli Ha ConHue. CONHEYHO-3eMHbIe CBA3W.

O6bsiCHEHME (PU3NYECKOTO COCTOAHMS BellecTBa ConHLA M 3Be3[ U UCTOUYHNKOB KX

3Heprun. OGBACHEHNE BHYTPEHHEro cTpoeHns ConHua 1 cnocoboB NepeAayn 3Heprum 13
LleHTpa K NOBePXHOCTUN. OO6BACHEHWE MexaHn3Ma BO3HUKHOBEHNS HA CONHLEe rpaHynsiumm
n naTeH. OnucaHve HabnAaeMblX NPOSBNEHNIA CONHEYHON aKTUBHOCTU W X BASIHUSA Ha

3emnto.

3Be3/bl: OCHOBHbIE (IU3NKO-XMMMNYECKNE XapaKTEPUCTUKIN N NX B3aMMOCBA3b. [TOANYHbIV
napanniakc u paccTosiHUS A0 3Be3. Bugmmas n abcontoTHas 38E34HbIE BENYUHBI.

CBeTMOCTb, CMeKTp, LBET U TemnepaTypa pas3/inyHbIX KNaccoB 38e34. ddekT Jonnepa.
[unarpaMmma «CnekTp — CBETUMOCTb» («LBET — CBETUMOCTb»). Macchl 1 pa3mepbl 3834,
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[1BOiHbIe 1 KpaTHble 3Be34bl. ["paBUTaLMOHHbIE BOMHbLI. Mogenu 38e3f. MepeMeHHbIe 1
HecTaLMoHapHble 3Be34bl. Liedenabl — Maskn BeeneHHoN. OBoNOLMSA 3Be3[ Pa3/IMUHOM
Maccbl. 3aKOH cMeLleHnsa BuHa.

dopmMynMpoBaHe NOHATWIA (3Be34a, MOAENb 3Be3/bl, CBETUMOCTb, NapceK, CBETOBOVA
rog). PopMynMpoBaTh OCHOBHblE OT/NYNTENbHbIE OCOBEHHOCT W 3BE34 Pa3NUHbIX
nocneaoBaTeNbHOCTEN HA AnarpaMmme «CnekTP — CBETUMOCTb». CpaBHeHMe Mojeneii
pasMUHbIX TUMNOB 3Be3[ C MoAenbto ConHuya. O6bACHEHWE NPUYMHBI U3MEHEHNS
CBETVMOCT W NepeMeHHbIX 3Be3/]. MPUMeHeHNe NOMyYeHHbIX 3HAHWI ANs peLLeHns 3aaay Ha
BbIYMC/NEHE PACCT OSHMA [0 3BE3[, N0 FOAMYHOMY Napannakcy.

[BoliHble 38834bl. OnpefeneHve Mmacchl 38€34. Pasmepbl 38€37. MNI0THOCTL UX BeLLECTBa.

) Mogaenu 3B€3q,
Macchbl 1 pa3mepsbl 3BE3[.

lMepeMeHHble U HecTaLMoHapHbIe
3BE3abl

OnucaHvie MexaHn3Ma BCMblILeK HOBbIX U CBEPXHOBbLIX 3B€34. MOHMMaHNe BpeMeHw 2
CyLLeCTBOBaHMA 3Be3/ B 3aBUCMMOCTY OT WX MACChl; 06bACHEHWE 3Tanos hOpMUPOBaHMA

W 3BOMIOLMN 3Be3[bl; 00BACHEHNE PU3NYECKNX 0COBEHHOCTEN 00BEKTOB, BO3HUKAIOLMX HA
KOHEYHO CTajun 380U 3BE3/: BeNblX Kap/IMKOB, HENTPOHHbIX 3BE3[ 1N YEPHBIX AbIp.

CamocToaTenbHas paboTa: BbIMNONHEHMe pedepaToB, Npe3eHTaunid, cocTaBneHme
OMOPHbIX KOHCMEKTOB.

TemaTuka: 4
CorHue - MCTOYHUK XKU3HM Ha 3emne. [BoliHble 38e3abl. Camas sipKas 3Be3fa.
[MpouncxoxaeHwe 3Be3[,.

PA3JEN 6. CTPOEHVE 1 3BOJTKOLA BCEJTIEHHOW 9

Hala Manaktnka. Ee pasmepbl 1 CTPYKTYypa. 3Be3fHble CKOMNAEHNA U accoumauni.
CnupanbHble pykasa. A4po Manaktuku. Mex3sésgHasa cpefia: ras v nolib. Ob6nactu
3Be34006pa3oBaHus. BpaueHue ManakTukun. Mpobnema «CKpbITOn» Macchbl (TEMHas

Hawa lNanakTnka marepus). 2

OnucaHne OCHOBHbIX NapameTpoB FanakTUKM (pasMepbl, cOCTaB, CTPYKTYypa u
KUHEMATVKa). MpYMeHeHNe NONYYEHHbIX 3HAHWUI Ans ONpeAeneHns paccTOsHWIA Ao
3Be3HbIX CKOMNEHMWIA 1 ranak TUK No LedeniamM Ha OCHOBE 3aBUCUMOCTU «Nepuog —
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Apyrve 3Bé3gHble CUCTEMbI-
ralakTUKN.

OCHOBbI COBPEMEHHOI KOCMOJIOT UM,

>Ku13Hb 1 pasym Bo BceneHHom

Bcero:

B Tom uucne:

CBETUMOCTb».

Pa3Hoo6pa3une mupa ranaktuk. Keasapbl. CKOMIEHUS U CBEPXCKOMNEHWNSA ranakTuK.
OCHOBbI COBpEMEHHOW Kocmonornn. «KpacHoe cmeLleHre» 1 3akoH Xab6na. 3BoNOLMS
BceneHHoli. HectaunoHapHas BceneHHaa A. A. dpuamaHa. bonbLuoii B3pbIB. PennkToBoe
N3NyyeHre. Y CKOpeHWe paclupeHuns BeeneHHOW. «TeMHas aHeprus» 1 aHTUTATOTeHNE.

dopmynuposaHue NOHATKIA (Kocmonorus, BeeneHHas, mogens BeeneHHoid, BonbLuoii

B3pbIB, PENMKTOBOE M3nyuyeHne). dopMyInpoBKa TWMNOB ranakTuK (CnupabHble,
ANMNTUYECKMe, HenpaBuibHble). O60CHOBaHWE cnpaBefinBoOCTU Mogenn dPpugmaHa 2
pesynbTaTaMu HabNAEHUI «KPACHOTO CMELLLEHNS» B CNEKTpax ranakTukK.

dopmynnpoBka 3akoHa Xab6na; nprMeHeHMe NOYYEHHbIX 3HAHWIA 41 onpeaeneHus
paccTOsAHWIA 0 ranak TWK Ha OCHOBe 3aKoHa Xab6na; no cBeTUMOCTY CBEPXHOBbIX;

OLieHKM BO3pacTa BceneHHOM Ha OCHOBE NOCTOSAHHON Xab6na; CMbICN TMNOTe3bl

ropsiyeit BceneHHoM No 06HapY>KEHHOMY PenVKTOBOMY U3ayyeHuto. dopmyaMpoBaHme
OCHOBHbIX NePUOLOB 3BONOL MM BCeneHHOW C MOMEH T a Hayana ee pacLupeHns —

bonbLioro B3pbisa.

Mpobnema cyLecTBOBaHMSA XMU3HW BHe 3eMIN. Y CNOBUSA, HEOBX0AUMbIe ANS Pa3BUTUA

XM3HW. TOMCKM XN3HN Ha NnaHeTax CoMHEYHOR cnucTeMbl. CMOXKHbIE OpraHNUYecKme
coefnHeHus B Kocmoce. CoBpeMeHHble BO3MOXHOCTU KOCMOHABTUKN 1 pagMoacTPpOHOMUN

[ANA CBA3N C APYTMMU UMBUAN3aUNAMA. T1aHeTHbIe CUCTEMBI Y APYTUX 3BE3[,. 2
UenoBeyecTBO 3aB/IAET O CBOEM CYLLECTBOBAHUMN.

CucTemaTu3aums 3HaHuWii 0 METOAAX UCCNeA0BaHUS N COBPEMEHHOM COCTOSIHUM
npo6nembl CyLLLECTBOBAHMSA >KWU3HI BO BceneHHOIA.

CamocToATeslbHaa paboTa: BbIMOMHEHME pediepaToB, Npe3eHTaLniA, COCTaBNeHNE
OMOPHbIX KOHCMEKTOB. o
Tematuka:
MeTaranakTukun. HoBble nnaHeTbl. XXn3Hb BceneHHoW. 9Bontoumns 3Be3.

58
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Ob6s3aTenbpHas ayanTopHas yyebHas Harpyska 39 uac.
CamocTosTenbHasa paboTa cTyfeHTa 19 yac.

1. - 03HaKOMUTENbHbINV (Y3HaBaHME paHee N3yYeHHbIX 00BEKTOB, CBOMCTB);
2. - penpofyKTUBHbINA (BbINOHEHWE AeATe/IbHOCTU N0 06pa3Ly, MHCTPYKLUMW UK NMOL PYKOBOACTBOM)
3. - NPOAYKTVBHbINA (N1aHMPOBaHME U CaMOCTOSATE/IbHOE BbINOMHEHVE AeATeNIbHOCTH, peLLeHne NPo6IeMHbIX 3agad)
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3. YCNOoBUNA PEANTN3ALUNN TTPOT'PAMMBbBbI ANCLUUNTTTNHbBI

3.1. TpeboBaHNA K MUHUMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY 06ecrneyeHnto

Peanunsaymns y4ebHon nporpaMmmbl TpebyeT Hann4ums y4ebHOro KabmHeTa ¢ BO3MOXHOCTbHO
cBo60oAHOro gocTyna B VIHTepHeT BO BPeMs yYeOHOr0 3aHATUS U B MEPUOL BHEYUYEOHOM
[eAaTeNIbHOCTM 06YyYatoLLMXCS.

Oob6opyfoBaHMe y4ebHOro KabuHeTa:
1 MocagoyHble MecTa No KONM4YecTBy 00y4atoLLmMXxCs.
2. Pabouyee MecTO npernogasaTess.

3. OunpakTnyeckne matepuasnbl (Y4ebHNKKN, NOCO6BUSA, CPABOYHUKN, KapTOUYKU-3a[aHNs,
TeCTbl, My/IbTUMELNIAHbIE MPOrpPaMMbl)

TexHNYecKue cpeacTBa 00yUeHUs:

. MY/NbTUMELNANPOEKTOP;

. KOMMbIOTEP C INLEH3UOHHBIM MPOrpaMMHbIM 06ecreyeHremM;
. Teneckon;

. CMeKTPOCKOT;

. MoAenb HeGECHO cepbl;

. 3Be3[Hblli rNobyc;

. NoABUXHAaA KapTa 3Be34HOro Heba;

. rnobyc J1yHol;

. KapTa JIyHbl;

. KapTa BeHepsl;

. KapTa Mapca,

. CNpPaBOYHUK 10OUTENS aCTPOHOMUN;

. LUIKO/IbHbIA aCTPOHOMMUYECKMNIN KaneH4apb (Ha TeKyLUin yYeBHbIR rof).

CnnCcoK HarnsgHbIX Nocobuii:

. BCe/IeHHas,;

. ConHue;

. cTpoeHue ConHuUa,

. nnaHeTbl 3eMHOIN rpynnbl;

. JNyHa;

. MMaHEeTbI-TUraHTbl;

. Manble Tena CoMHEYHON CUCTEMBI;
. 3Be3Apbl;

. Hawa lManakTuka.

. Lpyrue ranakTuku

3.2. HhopmaymoHHoe obecneveHme 06yUeHUs

MepeyeHb PEKOMEHLYEMbIX YYeOHbIX U3gaHuii, VIHTepHeT-pecypcos,



NNTEPATYPA:

Ona cTyaeHTOB

1 AcTpoHoMUA. Ba3oBblii ypoBeHb. 11 Knacc: y4yebHuk /b.A. BopoHL0B-BenbsiMmHoB, E.K.

CtpayT - 5-e n3g., nepecmoTp.- M.: poda, 2018.-238c, c: nn.,8 n. ug. BKN.- (Poccuiickuii
y4ebHMK).

[na npenojasaTens

i Mucbmo MuHobpHaykn P® ot 20.06.2017 r., TC-194/08 "O6 opraHu3auumn n3yyeHus
y4ebHoro npegmeta "AcTpoHomus".

2. Mpuka3z MuHobpHayku P® ot 20.06.2017 r. No. 851" O BHECEHUMN U3MEHEHUI B
(hefiepanbHbIi NepeveHb YUe6HNKOB, PEKOMEHLYEMbIX K UCMO/b30BAHUIO NPU peann3almm
MMEIoLMX TOCYAAPCTBEHHYIO aKKpeauTaL Mo 06pa3oBaTe/ibHbIX NPOrpaMmM HavyanbHOro
06Lero, 0OCHOBHOro 06LLero, cpefHero o6Lero o6pasoBaHuns, yTBEPXKAEHHbIN NPUKA30M
MuHuncTepcTBa 06pa3oBaHms U Hayku Poccuiickoii ®egepauun ot 31 mapTta 2014 r. Ne253."

3. AcTpoHomus. Ba3oBblil ypoBeHb. 11 Knacc: yuebHuK /b.A. BopoHLoB-BenbsiMmuHos, E.K.
CtpayT - 5-e n3a., nepecMmoTp,- M.: [poda, 2018.-238¢, ¢: un.,8 n. up. BKN,- (Poccuincknii
y4ebHUK).

4. Yapyrux B.M. ActpoHomus 10-11.Y4ebHuK (6a30BbIli YpoBeHb),-M.:"lMpocBeLleHmne",
2018-144c.

5. CtpayT E.K. MNporpamma: AcTpoHomMusi. Ba3oBblil ypoBeHb. 11knacc:Yye6HO-MeToAnYeCKoe
nocobue. M, ipoga, 2018.

6. KyHaw M.A. ActpoHomus. 11knacc. MeTtogmyeckoe nocobue K yuyebHuky b.A.BopoHuoBa-
BenbsmunHoBa, E.K.CTpayTa «AcTpoHOMUSA. Ba3oBbIil ypoBeHb. 11knace» M., [poda 2018.

7. CrtpayT, E. K.AcTpoHOMMS. Ba3oBblil ypoBeHb. 11 knacc : paboyas nporpamMa K YMK b. A,
BopoHuoBa-BenbsmunHosa, E. K. CTpayTa : yuebHO-MeTOoAN4YecKoe nocobue / E. K. CtpayT. —
M. : Opodgpa, 2017. — 39 c.

8. LLIeBueHkO M.FO. «LLIKO/IbHbIA aCTPOHOMUYECKMIA KaneHaapb». - M.: [poga.

MHTEPHET-PECYPCbI

http://www.infofiz.ru

http://pentest.rusff.ru

http://bookitut.ru

http://www.myastronomy.ru
http://www.astronews.ru

http://lwww.sai.msu.ru/ TAULL MI'Y
http://www.izmiran.ru/ U3MWPAH
http://www.sai.msu.su/EAAS/ ActpO
http://lwww.myastronomy.ru/
http://lwww.krugosvet.ru/ sHynknoneauns Kpyrocset
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4. KOHTPOJ1b 1 OLUEHKA PE3YJ/IbTATOB OCBOEHUA YUYEEHOW ANCUUMTNHBI

KOHTpONb 1 ougHKa pe3yibTaTOB OCBOEHMS YUYeOHOW ANCUMMINHBI OCYLLECTBNSAETCS
npenojaBaTenem B MNPOLECCE NPOBEAEHNS NPAKTUYECKMX 3aHATUI 1 nabopaTopHbIX paboT,
TeCTMPOBaHMS, a TakXXe BbIMOMHEHMSA 00yYatoLMMNCS UHAMBUAYANIbHBIX 3a4aHNIA, NPOEKTOB,
nccneaoBaHui.

dopmbl 1 METOAbI
KOHTPO/IS U OLEHKN
3e3y/ibTaToB 06Yy4YeHUSA

Pe3ynbTaTbl 06y4eHMSA (OCBOEHHbIE YMEHUSA, YCBOEHHbIe 3HAHWSA)

3HaHuS:

. CMbIC/T MOHATWIA: TeOLEHTPUYECKAs W FeNMOLEHTPUYECKas

cuctema, BUAMMaNA 3Be3HasA BeNNYMHA, CO3Be3aue,
NPOTUBOCTOAHNA U COEAUHEHMNS NMaHET, KOMETA, acTepous,
MeTeop, METeOpPUT, MeTeopons, NiaHeTa, CNyTHUK, 3Be3/a,
ConHeyHasa cuctema, Manaktnka, BceneHHas, BCeMUPHOE U
MosICHOE BpeMms, BHECO/IHeYHas nnaHeta (3K30MnnaHera),
CrneKTpanbHaa Knaccupukauma 3sess, napaniakc, peMKToBoe
n3nyyerne, bonbLuoit B3pbiB, YepHas aplipa;

CMbIC/T (PU3NYECKUX BE/IMUYMH: NApCeK, CBETOBOW rof,
acTpoOHOMUYEeCKasa efiMHULA, 3Be3HasA BEINMUNHE;

CMbICN (hN3NYECKOro 3aKoHa Xab6na;

OCHOBHbIe 3Tanbl 0CBOEHMSA KOCMWUYECKOro NPOCTPaHCTBa,;

rmnoTesbl NPoncxoxaeHnss ConHeYHOW CUCTEMDI;

OCHOBHble XapaKTepucTUKnN 1 ctpoeHne CosnHua,
CO/THEYHOW aTMocepbl;

pasmepbl ["anakTUKu, NOI0XKeHWEe N Nepuo obpaLleHns
ConHua oTHOCUTENIbHO  LeHTpa ManakTuku;

YMeHus:

NPMBOANT b MPUMEPBI: POSIN AaCTPOHOMMUU B Pa3BUTUM
LUMBUAN3ALMI, NCNONb30BAHNA METOAOB UCCNeL0BaHWNA B
acTPOHOMUW, Pa3NINYHbIX AManasoHOB 3/1EKTPOMArHUTHbIX
n3nyyYeHuii AN NoayyYeHns nHpopmalmm o6 obbekTax
BceneHHol, nonyyeHns aCTPOHOMUYECKOW MH(OopMaLmK ¢
MOMOLLbK KOCMUYECKMX annaparos U CNeKTpasibHOro aHanm3a,
B/IMSIHNA COSTHEYHOW aKTMBHOCTU Ha 3eM/IO;

OMUCbIBATb N 06BACHATb: Pa3nuns KaneHgapen, ycnosus
HaCTYMEHNS CONHEYHbIX U NIYHHbIX 3aTMeHU, (asbl JTyHbl,
CYTOYHbIE ABUXXEHUS CBETWUN, MPUYNHBI BO3HUKHOBEHWS
NPUINBOB M OTANBOB; NPUHLMMN LEACTBUSA ONTUYECKOTrO
Tefneckona, B3auMocCBs3b (PU3NKO-XUMUYECKNX XapaKTepUCTMK
3B€3[, C CNOMb30BaHNEM AMarpaMMbl «LIBET — CBETUMOCTbY,
(hm3myeckme NpUUMHbI, ONpesenstoLne paBHOBeCHe 3Be3],
WCTOYHWK 3HEPruu 3Be3f 1 NPOUCXOXKAEHNE XUMUYECKUX
3/1EMEHTOB, KpacHOe CMeLLeHMe C MoMOLLbO 3dthekTa Jonnepa;

TeKyLWnii KOHTPOSb:

- MpeseHTauns
NHAVBUAYaNbHBIX U
rpynnoBbIX AOMaLLHUX
3KCNEPUMEHTANbHbBIX

3afaHni.

- OueHnBaHMe 0TYeTOB MO
BbIMO/IHEHMIO MPAKTUYECKMX
pabor.

- PelleHne KauecTBeHHbIX U
KOMMMYECTBEHHbIX 3a/au.

- ngmnBuayanbHbIin onpoc.
- CoobuyeHue No Teme.
Py6eXHbI KOHTPO/b:

- OpOoHTa/bHbIV 0Mpoc.

- TecTMpoBaHue No Teme.

- MpeseHTauUms y4e6HbIX
MPOEKTOB.

- MNoaroToBKa pegepartos,
[OKNagoB, C
MCMo/b30BaHMEM
NHHOPMALMOHHBIX
TEXHOMOrUiA.

- KoHTponbHas paboTa.

MpomMeXXyTOUHbI
KOHTPO/1b:

AnddepeHLMPOBaHHbI
3ayet
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. XapaKTepu3oBaTb 0COOEHHOCTU MeTOLOB NO3HaHUA
aCTPOHOMMU, OCHOBHbIE 3/1EMEHTbI U CBOMCTBA NaHeT
CO/THEYHOW CUCTEMbI, METOAbLI ONPEeAENeHNS PaCCTOSHUIA 1
NMHENHBIX pa3mMepoB HeGECHbIX Tes, BO3MOXHbIe MyTK
3BOJIOLIMM 3BE3[, Pa3/IMYHOI Macchl;

. HaxoAnTb Ha Hebe OCHOBHbIe co3Be3aMsA CeBepHOro
nonywapwusa, B Tom yucne: bonbwaa Measeanua, Manas
Meggeauua, Bononac, /lebeab, Kaccuones, OpuoH; camble
ApKue 3Be34bl, B TOM yucne: MNMonspHasa 3sesga, ApKTyp, Bera,
Kanenna, Cupwuyc, betenbreiise;

. NCNO/Mb30BaATb KOMMbIOTEPHbLIE MPUNOXKEHUA 414
onpezeneHns nonoxeHus ConHua, JIyHbl 1 38e3[, Ha N06YI0
[aTy 1 Bpemsa CyTOK AN JaHHOT0 HAaCeNeHHOro NYHKTa;

. NCNONb30BaATb NPUOOPETEHHbIE 3HAHUSA U YMEHUS B
NPaKTUYeCcKOoW AesTeIbHOCTU U MOBCELAHEBHOMN XU3HU ANA
NOHVMaHWA B3aMMOCBA3N aCTPOHOMUN C APYTMMU HayKamu, B
OCHOBE KOTOPbIX /1exaT 3HaHUA N0 aCTPOHOMWUN; OTAENEHUS ee
OT /DKEHayK; OLeHVBaHMS MH(OPMaL MK, COAepKaLLencs B
coobuieHnax CMW, NHTepHeTe, Hay4YHO-MONYNAPHbIX CTaTbAX.

. MCNONb30BaTh KapTY 3BE34HOM0 Heba ANa HaXxoXAeHMs
KOOPAMHAT CBETUNA;

. Bblpa>kaTb pe3y/bTaTbl MU3MEPEHWUI 1 pacyeToB B
eanHULax MeXxayHapoaHOWM cUCTeMbI;

. pelaTb 3aa4um Ha MPUMEHEHME N3YYEHHbIX
aCTPOHOMMYECKMX 3aKOHOB;

. OCYWECTBASTb CAaMOCTOSTE/IbHbIA NOMCK UHOPMAaLLMK

eCTeCTBEHHOHAYUYHOr0 COZEepPXaHua C UCMO/b30BaHNEM
pas3IMUYHbIX UCTOYHUKOB, ee 06paboTKy 1 NpeLCcTaBfieHNe B
pasHbIX opmax;

. BNajeTh KOMNETEHUNAMMN: KOMMYHUKATUBHOM,
pedIeKCMBHOM, IMYHOCTHOIO CamMopa3BUTUS, LLEHHOCTHO-
OpPUEHTaLMOHHO, CMbIC0-NOMCKOBOM, 1 NPOdeCcCnOoHanbHO-
TPYLOBOro BblI6OpA.

Pa3paboTumKu:
npenogasaTesib CynelimaHoBa P.M.
Brioy P,ﬂ, MK (3aHMMaemas [OMKHOCTb) (MHWUManbl, hamunns)

umeHn M.M.Mepxxnaosa
(mecTo paboThbl)

JKCNepThbl:
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