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Pabouast nporpamMmMa 1mo acTpOHOMHH COCTaBJIEHA B COOTBETCTBHUH C:

npukazoM MunuctepcTBa obpazoBanus U Hayku P®D ot 29 wurons 2017 r. Ne 613 "O
BHECEHUHU H3MEHEHHH B (pemepanbHblil rocynapcTBEHHBIH 00pa3oBaTeNbHBIM CTaHAAPT,
YTBEP)KIEHHBIN MTpUKa3oM MuHHCTEpcTBa 00pa3oBanus u Hayku PD ot 17 mas 2012 r.
Ne 413",

npukazoM MunucrepcTBa obpazoBanuss W Hayku P®D ot 20 urons 2017 r. Ne 581 "O
BHECEHUU W3MEHEHMH B (QelepalbHbIil IepeuyeHb Y4YeOHHUKOB, PEKOMEHIYEeMBIX K
UCIOJB30BAaHUIO IIPU pEATU3alUUd HMMEIOLIMX TOCYJapCTBEHHYI0 aKKpPEAUTALHIO
00pa3oBaTeNbHBIX MPOrpaMM HAYaJIbHOTO OOLIEr0, OCHOBHOTO OOIIEro, CpeaHEero
obmiero oOpa3oBaHusi, YTBEPXKAEHHBIA MpUKa3oM MHHHCTEpCTBA 00pa30BaHUS U HAYKU
P® ot 31 mapra 2014 r. Ne 253";

nUCbMOM MuHHCTEpCTBa 0Opa3oBanus U Hayku P® ot 20 wurons 2017 r. Ne TC-194/08
"O0 opranuzanuu U3ydeHus yueoHoro mpeamera "ActpoHomus';

puUMepHO padodeit mporpammoii mo npeamery (ActpoHoMus. Meroandeckoe mocooue
10-11xmaccel. ba3oBelii ypoBeHb: yded. mocoOwe s yddTeneid oOmeoOpas3osar.
opraam3anuii / mox pea. B. M. Uapyruna.—M.: [Ipoceemenue, 2017).

3akon Poccuiickoit ®Penepannu « OO0 o6pazoBanuu Ne273-D3, yTBepkKIACHHBII
29.12.2012 rona.

CaHUTapHO —3MUIEMHOJIOTHYECKHE TPeOOBaHUS K YCIOBUSM U OPraHU3AIMH OO0YYECHHUS
B OVY. VTBepkIeHHbIe MOCTaHOBIEHHEM [TIaBHOrO TOCyJapCTBEHHOT'O CAHUTAPHOTO
Bpaya P® ot 29.12.2010 Nel89

VYueOusiit mman MBOY COLI Ne 31 na 2020/2021 yue6Hblit To.

[Ipukaz Munnpocsemenust Poccuiickoit ®enepaunn or 18.05.2020 roga Ne 249 «O
BHECEHUU W3MCHCHUU B (efcpalbHBI IMEepedHb YYCOHHUKOB, PEKOMEHIYEMBIX K
UCIIONIB30BAHUIO TIPU  peau3allid HUMEIOIIMX TOCYJapCTBEHHYIO aKKpPEAUTAILUIO
0o0pa3oBaTeNbHbIX MIPOrpaMM HauyaJdbHOrO OOIIEro, OCHOBHOIO OOIIEro, CpPEeIaHEero
oOmiero oopazoBanus ot 28 nexkadps 2018 roma Ne345».

I'onoBoit kaneHnapHbiil yueOHbIi rpaguk Ha 2020-2021 y4eOHbIit roa.

[Tucemo MunuctepcrBa oopasoBanust u Hayku P® ot 28.10.2015 roma Ne08 — 1786 «O
pabouux mporpammax y4eOHBIX TTPEIMETOBY.

TpeboBaHMs K OCHALIIEHUIO Y4eOHOTO MpoIecca M0 aCTPOHOMMH.

[IporpamMmma MokeT OBITH peaju30BaHa KaK B OYHOM, TaK M JUCTAaHIIMOHHON Qopme
00yJeHwusl.

KonuyecTBO yacoB, OTBOJIMMBIX Ha U3yU€HHUE npeameTa: 34.
Mopenb npenoaaBanusi: 1 4 B Henento B 11 kimaccos.

IlnanupyemMsble pe3y/ibTaThl OCBOCHHUS Kypca

B pesynbrare n3yuenus acTpoHOMUHU Ha 6a30BOM ypoBHE oOydaromuiics 11 kimacca qomxeH
3HATH/TIOHUMATh

CMbLCII NOHAMULL: TEOLICHTPUYECKAsT U TETHOIICHTPUYECKAst CUCTEMa, BUIMMas 3Be3Has
BEITMYMHA, CO3BE3/IME, KOMETa, aCTEPOUI, METEOPHUT, TIJIaHETa, CITyTHUK, 3Be3/1a, CotHeuHas
cuctema, ['anaktuka, BeceneHHnast, BceMUPHOE U TIOSICHOE BpeMsi, CIIEKTpaibHas Kilaccuukaims
3BE3]1, MapaJlIakc, PEIMKTOBOE U3ayueHue, bonbiioi B3psis, uepHas apipa;



CMBICT hu3UYeCKUX 8eIUtUH: TIAPCEK, CBETOBOU I'0Jl, aCTPOHOMUYECKas IUHUIIA, 3BE3/THAS
BEJTMYMHA; CMBICI (PU3NUYECKOTO 3aK0OHa Xa00J1a; OCHOBHBIE ATAIlbl OCBOSHUS KOCMHYECKOTO
IIPOCTPAHCTBA; THUIOTE3bI MPOUCXO0KAeHUS COTHEYHON CHCTEMbI; OCHOBHBIC XapaKTEPUCTHKH H
ctpoenue ColHIa, COTHEYHOU aTMochepsr; pa3Mepsl [ anakTHKH, TIOJIOKEHUE U IEPUO/T
oOpaiueHust CoHIlIa OTHOCUTENBHO 1IEHTpa [ anakTuku;

BKIIAO POCCULICKUX U 3aPYOENHCHBIX YUeHblX, OKAa3aBIINX HAHOOJIbIIICE BIMSIHUEC HA PA3BUTHE
ACTPOHOMHH;

yMeTh:

npUBOOUMsb NPUMepbl. POIN ACTPOHOMHUH B PA3BUTHUH IIMBUIIM3AIIMH, UCIIOJIb30BAHUS METO/I0B
MCCIIEIOBAHUI B aCTPOHOMMUM, PA3JTUYHBIX IMAMA30HOB AJIEKTPOMArHUTHBIX U3JTyYeHUN TS
nosrydeHust nHpopMauu o0 o0bekTax BeeneHHOMH, MOTydeHus aCTPOHOMUYECKON NHGOpMaIuu
C IOMOIIbI0 KOCMUYECKUX allapaToB U CIIEKTPAIILHOTO aHAIN34a, BIUSIHUS COTHEYHOM
aKTUBHOCTH Ha 3eMIIIO;

ONUCHIBAMDb U 0OBACHAMD. PA3NHYNS KaJCHIApeH, YCIOBUS HACTYIUICHHS COJTHEYHBIX U JTYHHBIX
3aTMeHui, (asbl JIyHBI, CyTOYHBIC JBUKCHHS CBETHJI, IPUIHHBI BOSHUKHOBCHWSI IIPUJIMBOB U
OTJINBOB;

MIPUHITUIT ACHCTBUS ONTHYECKOTO TEJIECKOITa, B3aUMOCBS3b (DU3UKO-XUMHUYECKUX XapaKTEPUCTUK
3BE3]1 C UCIIOJIb30BAaHUEM JUArpaMMBbl "IIBET-CBETUMOCTR", PU3HUECKHUE MPUYNHEI,
OTIPEIETISIONINE PABHOBECHE 3BE3/l, ICTOUHUK YHEPTUU 3BE3]] U MPOUCXOKICHUE XUMUIECKUX
9JIEMEHTOB, KPaCHOE CMEIIECHHUE ¢ TTOMOIIBI0 A dexra Joriepa;

xapaxmepu306ams 0COOCHHOCTH METOIOB MO3HAHUS aCTPOHOMHHU, OCHOBHBIC AJIECMEHTHI U
cBoiicTBa 11aHeT COTHEYHOUM CUCTEMbI, METOJIbl ONIPEACIICHUS PACCTOSHUN U JTMHEUHBIX
pa3MepoB HEOSCHBIX TEJl, BO3MOXKHBIC ITyTH IBOJIIOIMH 3BE3]] Pa3IMIHON MACCHI;

Haxooums Ha HeOe OCHOBHBIE co3Be31usi CeBEepHOIo MOITyImIapwsi, B TOM uucie: bonbias
Mensenuna, Manas Mensenuiia, Bomonac, Jlebens, Kaccuones, OpuoH; cambie sipKue 3Be3/bI, B
toMm uncie: [lonspuas 3se3na, Apkryp, Bera, Kanenna, Cupuyc, berenbreiise;

UCNnonb3068amMb KOMITBIOTEPHBIC TPHIIOKEHUS JUTs otipeAesienus nojoxxkenust Connia, JIyHsl u
3BE€3]1 Ha JTIO0YIO ATy U BpeMs CYTOK /IS JAaHHOTO HACEJICHHOTO MyHKTA;

ucnonvb306ams MPUOOPETCHHBIE 3HAHUS M YMEHUS B MPAKTUUYECKOM IeATEIbHOCTH U
MOBCEHEBHOM KU3HHU JIJIsl: TOHUMaHUs B3aUMOCBS3M aCTPOHOMUU C IPYTUMH HayKamH, B
OCHOBE KOTOPBIX JISXKAT 3HAHUSA 110 aCTPOHOMUH, OTJIEJICHUE €€ OT JDKEHAYK;

0CYWeCmesimy CaAmMoCmMoAme lbHbull NOUCK UHGOPMAITIHN €CTECTBEHHOHAYYHOTO CO/ICPKAHUS C
MCIIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB (Y4EOHBIX TEKCTOB, CIIPABOYHBIX U HAyYHO-
MOMYJISIPHBIX U3JIaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa), ee 00paboTKy U
MIPE/ICTABJICHHUE B pa3HBIX (hopmax (CIOBECHO, C TOMOIIBIO TpaKOB, MATEMATUUECKUX
CHMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

B0CNPUHUMAMb U HA OCHOBE NOJLYYEHHbIX 3HAHUL CAMOCMOAMENbHO OYeHueams NHHOPMAIIUIO,
conepskaintyrocs B coobmienusx CMU, MuaTepHeTe, HAy9HO-TIOMYISAPHBIX CTAThSIX;

Copepxanue Kypca

Beenenue B actpoHomuto (1 4)
Crpoenue u macwmtadbbl Bceenennoii. Kakue Ttema 3amonusitor Bceenennyro. KakoBbl ux xa-
paKkTepHbIE pa3Mepbl U PacCTOAHUS MeXAy HUMHU. Kakue Qu3ndeckue yciaoBHsl BCTpEUarOTCs B
Hux. Bcenennas pacmupsierca. CoBpeMeHHbIe MeTonbl HabOmoneHuil. I'me u kak paboTaror
camble KpYIHbIE ONTHYECKUE TeslecKombl. Kak acTpoHOMBI HCCIEAYIOT ramMma-u3JlydeHue
Bceenennoii. Yto yBuaenu rpaBUTallMOHHO-BOJIHOBBIE 1 HEUTPUHHBIE TEIECKOIIBI.

Actpometpus (5 9)



3Bé3nnoe Heb6o. Co3Be3mus ceBepHOro mnodymapus. Hapuramwonnele 3BE3NBI. JIBHKEHUE
Connna no skiuntuke. Ilerneobpasznoe nBuxenue ruiaHeT. HeOGecHblil skBaTop M HeOECHBIH
MepUIMaH. OKBaTOpUAJbHAas M TOPU30HTAlbHAsg CHCTEMa HEOECHBIX KoopAuHar. Buanumoe
JBIDKEeHUE HeOecHbIX cBeTrI. [leTneoOpasHoe qBMKEHUE MJIAHET, MOMSATHOE U MPSMOE ABHKECHHE
IUIaHeT. OKIMITHUKA, 30/MakalbHble co3Be3nusd. HepaBHomepHoe paBmxkeHue ConHua Mo
sxyantuke. JIprxenue Jlynwl. @a3pl JIyHbl M CHHOOWYECKHMH MeECALl, YCJIOBUS HACTYIUICHUS
COJIHEYHOTO M JIYyHHOTO 3atMeHMil. [IpuumHBl HacTyruieHHs COJHEYHBIX 3aTMeHuil. Capoc u
IpeAcKa3aHus 3aTMeHHil. Bpems u kanengapb. 3BE3AHOE U COJHEYHOE BpeMs, 3BE3NHBIA U
TPOIUYECKUN TOJ. YCTPOMCTBO JYHHOTO U COJIHEYHOrO KajleHJaps, MpoOIemMbl HX
cornacoBanus. FOnmaHCKuil U TpUrOpUAHCKUN KaJeHIapH.

HebGecnas mexanwuka (3 )
ITpencraBnenust o crpoeHud COJIHEUHON CHCTEMBl B aHTUYHbBIE BPEMEHA U B CPEIHEBEKOBBE.
['enuoneHTprueckas CUCTEMa MUpA, J10Ka3aTelbCTBO BpaumieHus 3emin Bokpyr CounHua.
[Tapannakc 3BE31 U ONpeaeeHre pacCTOAHMS 10 HuX, napcek. Otkpoitue M.Kennepom 3akoHOB
IBUXKEeHHS Tu1aHeT. OTKpBITHE 3aKOHA BCEMUPHOTO TATOTEHUS M 00001EHHBIE 3aK0HBI Kemuiepa.
Omnpenenenne macc HebecHbix Ten. Kocmuyeckue ckopoctu. Pacu€rel mepBoit U BTOpou
KOCMHUYECKOU cKopocTu U ux ¢usndeckuit cmbica. [lonér FO.A. Narapuna Bokpyr 3emiu mo
KpyroBoil opoOute. MexmnaHneTHsle nepenérsl. [loHsATHE ONTUMaNbHONH TPAEKTOPUM MOJETA K
ianere. Bpems nonéra k muianere u nathl crapToB. JIyHa u e€ BausHUEe Ha 3emuno. JIyHHBIN
penwsed u ero npupoxa. [IpunusHoe B3aumoaeiictBue Mexay JlyHoit u 3emnéit. Y nanenue JIyHsl
or 3emuM U 3aMe[uieHHe BpamieHus 3emnd. llpeneccuss 3eMHOM ocu M HpeaBapeHue
PaBHOJICHCTBH.

CtpoeHue coHeuHOU cucTeMbl (7 1)
CoBpemennble npeacrabienus o Conneunoit cucreme. CocraB ConHeuHoW cucteMsbl. [lnaneTs
3€MHOU TPYIIBI U TUIAHETHI-TUTAHTHI, UX MPUHIUNHAIbHBIE paznuuud. O6mako komer Ooprta u
[Tosic Koitnepa. Pa3mepsl Ten conneunoit cucremsl. [lnanera 3emiia. @opma U pazmepbl 3eMiu.
Bnytpennee crpoenne 3emnu. Pons mapaukoBoro s¢dexra B popMupoBaHUU KIMMaTa 3eMIIH.
UccnenoBanuss Mepkypusi, Benepsl 1 Mapca, ux cxoxects ¢ 3emiéil. BiausiHue mapHUKOBOTO
s ¢ekra Ha kaumart 3emau U Benepsl. EcTb 5n sxu3Hbp Ha Mapce. DBoonius OpOUT CIIyTHUKOB
Mapca ®oboca u [eitmoca. Ilnanersi-rurantel. @usndeckue cpoiictBa lOmnutepa, CarypHa,
VYpana n Hentyna. Bynkanuueckas nestenbHOCTh Ha cinyTHUKe IOnurepa Ho. Ilpupona xonen
BOKpYT IUIaHET-TUraHToB. [InaneTsI-kapauky u ux cporicrtsa. Maibie Tena CONHEYHOU CUCTEMBI.
[Tpupona m nBuxeHue acrepounoB. Crneuuduka IBHKEHHsS TPYII acTepouaoB TposHIEB U
I'pexos. Ilpupona u nsmwxenue xomert. [losic Koitnepa m O6nako komer Oopra. Meteopsl u
meTteopuTsl. [Ipupona manaromux 3BE3/, METEOPHbIE MOTOKM U MX paauaHThl. CBsA3b MEXIY
METEOpPHBIMU MOTOKaMU U KoMmeTamu. [Ipupoga KaMeHHBIX U Kele3HbIX MeTeopuToB. [Ipupona
METEOPUTHBIX KPATEPOB.

Actpodusnka u 3B€31Has acTpoHoMus (7 1)
Metoapl acTpo(pU3MUECKUX HCCIEOBaHUN. YCTpOMCTBO M XapaKTEPUCTUKU TEJIECKOIOB
pedpakTopoB U pedeKTOpoB. YCTPOWCTBO pPaaUOTENECKONOB, PpPaJAUOHMHTEPPEPOMETPHI.
Connue. OcHoBHble xapakTepucTuku ComHna. OmnpeneneHHe Macchl, TEMIEpPATypbl U XHMH-
yeckoro cocraBa Connua. CtpoeHue conHedHoi atmocgepbl. ConHeyHas aKTUBHOCTh M €€
BIusHMEe Ha 3emumo u Ouochepy. Bayrpennee crtpoenue Comana. Teoperwmueckuit pacuér
temneparypbl B LeHTpe ConHua. SaepHblii MCTOYHMK SHEPTMU U TEPMOSIEpHBIE pPEaKIUU
CUHTEe3a reliis U3 BOJ0poAa, epeHoc 3Hepruu u3 1enrpa ConHia HapyKy, KOHBEKTUBHAs 30HA.
HeilitpunHbIil Teneckomn u HaOmoAeHNUs oToka HelTpuHOo oT ConHiua. OnpeneseHne OCHOBHBIX



XapaKTepUCTUK 3BE3/L: MAacCChl, CBETUMOCTH, TEMIIEpAaTypbl M XHMHYECKOTO COCTaBa.
CrniextpanbHas kiaccupukanus 3BE30 U e€ pusnueckue OCHOBBL Jlmarpamma '"cCrieKTpaabHBIN
KJIaCC-CBETUMOCTB" 3BE3]], CBSI3b MEXAY MAaccoil U CBETUMOCTHIO 3BE371. BHyTpeHHee cTpoeHue
3B€31. CTpoeHue 3Be3/bl INIABHOM NocienoBaTenbHOCTH. CTpoeHUe 3BE3] KpacHbIX TMI'AHTOB U
cBepxrurantoB. CrtpoeHue 3BE3A O€NbIX KapiUKOB W TMpeaesl Ha HMX Maccy — TMpenen
Yannpacekapa. Ilynbcapbl 1 HeWTpoHHbIE 3BE37bI. [Ipupona 4E€pHBIX IbIp U MX HapaMeTphl.
JIBoliHbIC, KpaTHBIE W TlepeMeHHbIe 3BE3MbI. HalOmromeHWss MBOWHBIX M KpaTHBIX 3BE37. 3a-
TMEHHO-TIEpeMEHHbIe  3BE3Abl.  OmpeneneHne Macc JBOMHBIX 3BE3A. [lynbcupyromue
nepeMeHHbIe 3BE3/1bl, KpUBbIE U3MEHEHHs Oiecka nedens. 3aBUCUMOCTh MEX1Y CBETUMOCTBIO U
nepuoaoM mynbscanuil y nedeun. Ledbenasr — masiku Bo BeelleHHOM, M0 KOTOPBIM OMPEAESIOT
pacCcTosHUs 10 JAIEKMX CKOIUICHMM W TalakTUK. HOBbIE M CBEPXHOBBIE 3BE3JBL
XapakTepuCTUKU BCIBIIIEK HOBBIX 3BE3A. CBsS3b HOBBIX 3BE3J C TECHBIMH JIBOMHBIMU
CHCTEMaMH, COJepKaIuMHK 3Be3y Oenblil kapiuk. [lepeTexanue BemiecTBa u siICPHbII B3PbIB HA
noBepxHocTu Oejoro Kapiuka. Kak B3pbIBalOTCS CBEpXHOBBIE 3BE3IBL. XapaKTepUCTUKU
BCIIBIIIEK CBEPXHOBBIX 3BE3A. ['paBUTAlMOHHBIN KoIanc Oenoro Kapiuka ¢ Maccou
Yanapacekapa B COCTaBe TECHOM JBOWHOI 3Be3/Ibl — BCIIBIIIKA CBEpXHOBOM | Tuma. B3psiB mac-
CUBHOI 3B€3/Ibl B KOHIIE CBOEH BOJIOLUHU — B3pbIB cBepxHOBOH || Tuna. Habmonenue ocratkos
B3PbIBOB CBEPXHOBBIX 3BE3M. OBOJIIOIMS 3BE3/: POXKIECHME, KU3Hb U CMEpTh 3BE3. Pacuér
MPOAOJKATEIIBHOCTH KU3HU 3BE3]] Pa3HOM MACChI Ha IJIaBHOM MOCiIeA0BaTeNbHOCTH. [lepexon B
KpacHble TUTAHTbl W CBEPXTUTAHTHI IOCIIE HcyeprnaHus Boaopoaa. CHOKOWHas 3BOIHOLUS
MaJIOMACCUBHBIX 3BE3/] M TPAaBUTALMOHHBIN KOJUIAIIC M B3pBIB C 00pa30BaHUEM HEUTPOHHOU
3BE3/1bl WJIM YEPHOM JAbIPbl MACCUBHOMU 3Be3/1bl. OlpeeneHre Bo3pacTa 3BE3IHbIX CKOIUIEHUN U
OTJIENIbHBIX 3BE3/1, IPOBEPKA TEOPUHU IBOITIOLUHU 3BE3L.

Mneunsiii [Tyts (3 u)
['a3 u meute B [anmaktuke. OOpa3oBaHue OTpa)kaTeNbHBIX TyMaHHOcTed. [IpuunHBI CBedeHUs
muddy3ueix TymanHocTed. KoHIleHTpanus ra3oBbIX W MBUIEBBIX TyMaHHOCTEH B ['amakTuke.
Paccesinnblie u mapoBsle 3BE3/1HbIE cKoIUIeHUs. HaGmronaeMble cBOiCTBa paccessHHBIX 3BE3/IHBIX
ckorieHnd. HaOmromaembie CBOMCTBA IMapoOBBIX 3BE3MHBIX CKomieHW. Pacmpenenenue u
XapakTep ABMKEHHS CKOIUIeHUH B ['anmakTuke. Pacnpenenenne 3B€3/1, CKOMJIEHUM, ra3a U MbLIA B
['anaktuke. CBepxmaccuBHas 4€pHas Jblpa B LEHTpe [‘@lakTMKM M KOCMHUYECKHE JIy4H.
WNHudpakpacHble HaOMIOEHNUS IBU)KEHUS 3BE3]1 B LIEHTpe ['alakTUKK U OOHapyKeHHE B LIEHTpE
l'ajlakTMKKM CBEpPXMAcCUBHOW 4YepHOM AbIpbl. Pacué€r mapaMeTpoB CBEpXMAacCCUBHON 4YEPHOH
nbIpbl. HabmoieHns KOCMMUYECKHX JIydel M UX CBSA3b C B3pbIBAMHU CBEPXHOBBIX 3BE3/I.

lamakTuku (3 4)
Knaccudukanust ramaktuk mo ¢opmMe W KaMepTOHHas auarpamma XaO6sa. CBoicTBa Criu-
PaNbHBIX, AUIMITHYECKUX U HETIPAaBUIIbHBIX ralakTHK. KpacHoe cMellieHne B CIeKTpax rajlakTHK
U OIpe/IeNIeHNe pacCTOSHUA 10 HuX. 3akoH Xabbna. Bpaienue ranaktuk u TéMHas MaTepus B
HUX. AKTUBHbIE TaJIaKTUKU U KBas3apbl. [Ipuposa akTHBHOCTH TaJIaKTHK, PaJUOTalaKTUKU U
B3auMo/IefiCTBYIOIINE TamakTHKH. HeoObuyHbIE CBONCTBA KBA3apoB, X CBS3b C SApaMH TaJlakKTHUK
U aKTUBHOCTBIO UYEPHBIX Jblp B HHUX. HaOmromaemble CBOMCTBa CKOIUIEHUHM TalakTHK,
PEHTI€HOBCKOE H3Iy4YeHHE, TeMIlepaTypa M Macca MEXTalaKTHYeCKOro ras3a, HeoOXOAMMOCTh
CYILIECTBOBaHMs TEMHOM MaTEpUU B CKOIIEHUSAX rajakTHK. OIeHKa Macchl TEMHOW MaTepuH B
CKOIUICHHUSX. Sluencrast CTpyKTypa pacipeieieHus TaTlaKTUKU CKOTJIEHUH ralakTHK.

Crpoenue u 3Botonus Beenennoit (2 u)
Koneunocts u OeckoHEUHOCTh BceneHHOW — mapaJoKChl KIACCHYECKOW KOCMOJIOTHH. 3aKOH
BCEMUPHOTO TATOTEHUS M TPEACTABIEHUS O KOHEYHOCTH M OECKOHEYHOCTH BceneHHOM.



DOTOMETPUYECKHN MapaJOKC U MPOTUBOPEUMS] MEXAY KIACCUUYECKUMH IMPEACTABICHUSIMU O
ctpoenun Bcenennoit u HabmoaeHusmu. HeoOxomumocTs mpuBiedeHUs oOmied Teopuu
OTHOCHUTEJIBHOCTH JUIsl IOCTpOeHUs Mojienu BeenenHoil. CBsi3b MEXAy T€OMETPUUYECKUX CBOWCTB
npocTpaHcTBa BeeneHHoM ¢ pacnpesenieHneM U ABM)KEHHEM MaTepuu B HeW. Pacmmpsromasics
Bcenennas. CBsi3p cpeHel IJIOTHOCTH MAaTE€PUM C 3aKOHOM pAaCIIMPEHHUS U T€OMETPUUYECKUMU
cBoiictBamu Bcenennoi. EBknupoBa u HeeBKIMgoBa reomerpus Bcenennoil. Omnpenenenue
panuyca u Bo3pacta Bcenennoil. Monenb "ropsueir BceneHHOU" M peMKTOBOE H3Jy4YECHHE.
O06pa3oBaHrne XMMHUYECKHUX 3JIEeMEHTOB BO Bcenennoi. OOwmnme renwst Bo BceenenHoit u He-
00xX0IMMOCTh 00pa30BaHuUsl €ro Ha PaHHUX 3Tanax 3Boitouuu Bceenennoi. HeoOxomumocts He
TOJIBKO BBICOKOMW IIJIOTHOCTH BEILIECTBA, HO U €r0 BHICOKOW TEMIIEpAaTyphbl HAa paHHUX 3Tallax 3BO-
mouuy BeeneHHoW. PenukToBOE M3iydeHHE — U3Iyd4eHHEe, KOTOPOe OCTAIOCh BO BCelleHHON OT
ropsiYero M CBEPXIJIOTHOTO COCTOSHHMSA MAaTepUH Ha paHHUX »JTalnax >KU3HU BceneHHoil.
Habmiogaembie cBoiicTBa penmuKTOBOrO M3inydeHus. [loueMy HeoOXOAMMO NpUBJICUEHHE OOIIEH
TEOPHUH OTHOCUTENBHOCTH ISl IOCTPOEHUS Mojienn BeeneHHo.
CoBpemenHbIe TPoOIEMBbI ACTPOHOMUHU — 3 U

Yckopennoe pacmpenue Bceenennol m témHas sHeprus. HaOmromeHus cBepXHOBBIX 3BE31 |
TUNA B JAJNEKUX TajakTUKaX M OTKPBITHE YCKOPEHHOro pacimupeHus Bceemennoi. OTkpbiThe
CHJIBI BCEMUPHOI'O OTTalIKUBaHusl. TéMHas sHeprus u e€ BIusHUE Ha Maccy BceeneHHoil o mepe
e¢ pacmupenus. Ilpupona cunsl BecemupHoro orrankupanusg. OOHapyKeHHME IUIAHET BO3JIE
npyrux 3B&31. HabmroneHus 3a 1BUKEHUEM 3BE3]] U OIPEAEICHUS MACC HEBUAUMBIX CIIyTHUKOB
3BE3/, BO3MYMIAIOMIMX HX TNPSMOJIUHEHHOE ABIWKEHHE. MeToapl OOHapyKEHHUsS HSK30IUIaHET.
Ouenka yclIOBUH Ha TMOBEPXHOCTSX Odk3omiuaHeT. [louck »sk30mmaHer ¢ KoM(OPTHBIMU
YCIOBUSIMU 11 XU3HM Ha HuxX. l[loucku xu3Hu u pazyma Bo Bcenennoil. Pa3Butue
MPEACTABICHUI O BO3HMKHOBEHMM M CYIECTBOBAHMM >XH3HU BO Bcenennoil. CoBpeMeHHbIE
OIICHKH KOJIMYEeCTBA BBICOKOPA3BUTHIX IuBHMIu3anui B ['anmaktuke. [lonmbiTku oOHapykeHUs U
MOCBUIKY CUTHAJIOB BHE3EMHBIM LIMBUIIN3ALIHASIM.

Y4edHO-TeMaTHUYeCKOe MJIAHHPOBAHHE

Ne
Hasganue paznena KomnuecTBo vacos
pasnena
1 BBeneHue B acCTpOHOMUIO 1
2 AcTtpomeTpus 5
3 Hebecnas mexannka 3
4 Crpoenune CoTHEUHON CUCTEMBI 7
5 AcTpodusuka 1 3BE€3/1Has aCTPOHOMUS 7
6 Mueunslii nyTh 3
7 ["anakTuku 3
8 Crtpoenue u 3o Beenennoit 2
9 CoBpemeHHbIe MPOOJIEMbI ACTPOHOMHHU 3
Pesepn 1
Bcero 35




Y4eOHO-MeTOAMYECKOE H MATEPUATbHO-TEXHHYECKOe o0ecredeHue 00pa3oBaTeILHOI0

npouecca

Y4eOHO-MEeTOINYECKUI KOMILUIEKT, UCIIOIb3yEMBIH IPU pean3aluu padodel IporpaMMBl:

1. Yapyrun B. M. Actponomus. 1011 kmaccsl: yue6. mis o0mieobpa3zoBar. opraHU3aIHii:
6a3oBbIif ypoenb / B. M. Hapyrun.—M.: IIpocsemienue, 2018.

2. Actponomus. Meroguueckoe nocooue: 10—11kmaccel. ba3oBbiii ypoBeHb: yuel. mocodue
U1 yudTeneld oOmieoOpaszoBar. opranusammii / mox pen. B. M. Yapyruna.—M.:
IIpocsemenue, 2017.

Jluteparypa:

1. Sxuo I'. C. HabmroeHus M mpakTHYeCKUe pabOThI MO0 aCTPOHOMHH B CPETHEH KO, —
M.: Ilpocsemienue, 1965.

2. ManaxosaI'. U., Ctpayr E. K. lunakruueckuii Matepuan mo actponomuu: [locodue mmst
yuutens. — M.: IIpocsenienue, 1984.

3. Jleuran E. I1. lunaktuka actponomuu. — M.: Dauropuan YPCC, 2004.

4. Kynukosckuii [1. I'. CnpaBounuk mroburens actponomuu / nox ped. B. I'. Cypauna. —
M.: Dauropuan YPCC, 2002.

5. Ilepensman f. U. 3anumarensHas actponomusi. — M.: BAIL, 1994.

6. Kmuvmumun U. A. Dnemenrapras actponomus. — M.: Hayka. I'n. pen. ¢us.-mar. mur.,
1991.

7. Boponnos-BenssimunoB b. A. Odepku o Beenennoit. — M.: Hayka. ['n. pen. ¢us.-mar.

JUT., 1969.

DNEeKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI:

1.
2.

o o

13.

14.

http://www.astronet.ru — Poccuiickast Acrponomuyeckas CeThb
http://afportal.kulichki.net/ — caiit yuurens ¢pu3MKUA U aCTPOHOMHH BBICIICH KaTErOpUU
I'pabuesnua B. N.

http://myastronomy.ru/ — caiiT nmpemnoiaBareist aCTPOHOMHUH, KaHIUIaTa Me1aroruaecKux

Hayk [Ilarosckoit H. E.

http://www.gomulina.orc.ru/ — caiit yunrens ¢pusuku u actponomun ['omynunoit H. H.
http://college.ru/astronomy/course/content/content.html — Otkpsitast ActpoHomust 2.6
https://www.roscosmos.ru/ — calT TOCYIapCTBCHHOW KOPIOpAMU 10 KOCMHYECKON

nesaTeiabHOCcTH PockocMoc

http://www.planetarium-moscow.ru/ — caii'T MOCKOBCKOT'O TUTaHETAPHSL.
http://www.galactic.name/ — acrporomuueckuii mopran "Ums ["amakruku"
http://www.walkinspace.ru/ — moptaxn "[lyremecrBue B kocmoc"

. https://www.uahirise.org/ru/ — pycckosi3binas Bepcus npoekra "Mapc 6e3 rpanuir”
. http://stars.chromeexperiments.com/ — BupTyaiibHast 3KCKypcus 1o BeeneHHo#
. https://www.nasa.gov/ — odunuaneHblii cadT HaruoHaTbHOTO  yHpaBlICHHS O

a’pPOHABTUKE M UCCIIEOBAHUI0 KOCMUYECKOI0 IPOCTPAHCTBA

bubnuoTteka 31eKTPOHHBIX HATJSAHBIX TocoOuit "Actponomus 9—10", OO0 "®uzukon",
2003

Stellarium 0.17.0 — snexrponHnslii ruianerapuit (http://stellarium.org/ru/)

TexHuueckue cpeacTBa 06y‘-ICHI/ISI, HarjsiaJHbIC IOCoOus:

1.
2.

TCO (IIK, MmyabTUMeIUHHBII POEKTOP, SKPaH)
['mo6yc 3emunm.

[ITx0JIbHBINA ACTPOHOMUYECKHUN KaJIEHIaph



