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Pabouast nporpamMMa 1mo acTpOHOMHH COCTaBJICHA B COOTBETCTBHUH C:

npukazoM MunucrepctBa obpasoBanust U Hayku P® ot 29 umrona 2017 r. Ne 613 "O
BHECCHUU HM3MEHEHUH B (efepalbHBbId TOCYIapCTBEHHBIH 00pa3oBaTEeNbHBINA CTAHAAPT,
YTBEP)KIAEHHBIHN MprkazoM MunucrepcTBa obpasoBanus u Hayku PO ot 17 mas 2012 r.
Ne 413",

npukazoM MunucrepctBa obpazoBanuss U Hayku PD ot 20 urons 2017 r. Ne 581 "O
BHECEHUU W3MEHEHMH B (QenepanbHblii IepeueHb YYEeOHHMKOB, PEKOMEHAYEMbIX K
UCMOJB30BAaHUIO MPH  pealM3allid MMEIOLIMX TOCYJapCTBEHHYIO  aKKpEAUTAIHIO
00pa3oBaTeNbHBIX IPOrpaMM HaAyalbHOTO OOLIEro, OCHOBHOTO OOLIEro, CpeaHero
obmiero oOpa3oBaHusl, YTBEPKAEHHBIA PUKa30M MHHHUCTEPCTBA 00pa30BaHUS U HAYKU
P® ot 31 mapra 2014 r. Ne 253",

nrucbMoM MuHucTepcTBa o0pazoBanus U Hayku P® ot 20 urons 2017 r. Ne TC-194/08
"O0 opranuzanuu u3ydeHus yueoHoro npeamera "Actponomus';

IpUMEpHOM paboueii nmporpammoit o npeamery (AcrpoHomusi. Metoauueckoe rmocooue
10-11xmaccel. ba3oBelif ypoBeHb: yuebd. mocobue ansi yuurteneil oOmieoOpas3oBar.
opranuzanuii / moxa pea. B. M. Uapyruna.—M.: [Ipocsemenue, 2017).

KomnuectBo 4acCoB, OTBOAUMBIX HA U3YUCHUC NTPCAMCETA: 34,

Mopnens npenonaBanusd: 1 4 B Heemto B noayroauax 11 kimaccos.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Yy4e0OHOI0 MpeaMeTa

JIMYHOCTHBIMU pe3yiibTaTaMi OCBOCHUS ACTPOHOMHUU SABJISIFOTCSA:

YMEHHUE YIPaBJIATh CBOEH MMO3HABATENBHOM NeSTEIbHOCTHIO;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIIE CamMOOOpa30BaHUIO, Ha
NPOTSDKEHUM BCEH KU3HM; CO3HATENbHOE OTHOILIEHHE K HENpephIBHOMY 0Opa30BaHUIO
KaK yCJIOBHIO YCIIEIIHOM NpodecCHOHaIbHON U 00IIECTBEHHOM JeSITeNbHOCTH;

YMCHHUE COTPYyAHUYATH C B3POCJILIMH, CBECPCTHUKaMH, ACTbBMHU MIJIAJUICTO BO3pacTa B
o0pa3oBaTeNbHON, y4eOHO-UCCIIEOBATEIbCKOM, MPOEKTHOM W  JOpPyrux  BHJAX
NeSITeTbHOCTH;

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH; OCO3HAHME 3HAYUMOCTH HAYKH, BIIAJECHUS JOCTOBEPHOH MHpOpMaLueit
O TEpelOBBIX JOCTHKEHUSAX U OTKPHITHAX MHUPOBOM U OTEUECTBEHHOW HAayKH;
3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX 00 yCTpOiicTBE MUpa U 0OIIECTBA; FTOTOBHOCTD
K HAyYHO-TEXHHUYECKOMY TBOPYECTBY;

YYBCTBO TOPJIOCTH 32 OTEUYECTBEHHYIO KOCMOHABTHKY, TYMaHH3M;

HOJIOXKUTEITbHOE OTHOLIEHHUE K TPYIY, LIEJIeyCTPEMIEHHOCTS;

IKOJIOTHYECKas KYJIbTypa, OEpe)XHOe OTHOIIEHHE K POJHOW 3emile, TPUPOIHBIM
oorarcTBaM POCCI/II/I, MHpa M KOCMOCA, NMOHUMAaHHUEC OTBCTCTBECHHOCTH 3a COCTOSAHHUC
IPUPOHBIX PECYPCOB U Pa3yMHOE NMPUPOIONOIb30BAHUE.

MeTaHpe,Z[MCTHLIMI/I pe3yJibTaTaMU OCBOCHU aCTPOHOMMUHU SBJIAIOTCA:

1.

OCBOCHUE pe2yisimueHblX YHUBEPCAIbHBIX YUCOHBIX JEHCTBHIA:

CaMOCTOSITENILHO OMPEACIATh LETH, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4l B
00pa30BaTeNbHON EATENBHOCTH U KU3HEHHBIX CUTYaIUsX;
OLICHMBATh PECypChl, B TOM YHCJIE€ BpeMs U Jpyrue HeMaTepHalibHble pPECypChl,
HE0OXO0UMBIE JJIs JOCTUKEHHUSI IOCTABJICHHOM paHee 1eu;



COIOCTaBJIAT, HMMEIOIIHUECS BO3MOXKHOCTH M HEOOXOIMMBIC JJIi NOCTHIXKECHHSA LIEIH
pecypchl;

ONpeIEATh HECKOJIBKO MyTeH TOCTUKEHUS TOCTaBICHHOM 111U,

3a/1aBaTh MapaMeTpbl M KPUTEPUHU, MO KOTOPHIM MOXKHO OINPEASIUTh, YTO LEIb
JIOCTUTHYTA;

COTIOCTABJIATH TMOJYUYCHHBIN PE3yJIbTAT AEATEILHOCTH C IIOCTABJICHHON 3apaHee 1eIbIO;
0CO3HABaTh IOCHEACTBUS JOCTMIKEHUS IIOCTABJIEHHOW 1€ B  JEATEILHOCTH,
COOCTBEHHOM >KU3HU U )KM3HU OKPYKAIOIIUX JTFOJICH;

OCBOCHHE no3nHaeamelbHblX YHUBEPCAIbHBIX y‘le6HI)IX I[CflCTBHfIZ

KPUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH MHPOPMAIIUIO C Pa3HBIX MO3UIIHIA;
pacrio3HaBath U PUKCHPOBATH MIPOTUBOPEUHS B MH(POPMALIMOHHBIX HCTOUHUKAX;
UCTIOJIB30BaTh PA3IUYHBIE MOJICIIBHO-CXEMAaTHYECKUE CpPEACTBA Ui IPEICTaBICHHS
BBISIBIICHHBIX B MH(OPMAIIMOHHBIX HCTOYHUKAX TPOTHBOPEUHIA;

OCYILECTBIISITh Pa3BEPHYTHIN MH(GOPMAIIMOHHBIN MOUCK M CTAaBUTh Ha €r0 OCHOBE HOBBIC
(yueOHbIEe U TO3HABATEINIbHBIC) 33/1a4H;

UCKaTh U HAXOAUTH 0000IIEHHBIE CTIOCOOBI pelIeHUS 3a/1a4;

MPUBOJUTH KPUTUYECKUE aPTYMEHTHI KaK B OTHOILIEHUU COOCTBEHHOTO CYXACHHUS, TaK U
B OTHOUICHUHU JCHCTBUM U CYKICHHUM IPYroro 4eIoBeKa;

aHAJTM3UPOBATh U IPe0OPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUNBEIC CUTYAIIHH;

BBIXOJIUTH 32 PaMKH y4eOHOro IMpenMeTa W OCYIIECTBIIATH IEJICHAIPABICHHBIA MMOMCK
BO3MOYXHOCTH IIMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JIEHCTBUS;

BBICTPAaNBaTh HHIUBUIYAJIFHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YIUTHIBAsI OTPAHUICHUS
CO CTOPOHBI IPYTHX YYaCTHUKOB U PECYPCHBIE OTpPaHUUYCHHUS;

3aHMMaTh pa3HbIE MO3UIMU B IO3HABATEIbHON JesITeIbHOCTH (OBITH YYEHMKOM H
yuutenem; (GopMyaupoBaTh 00pa3oBaTeIbHBIN 3alIPOC U BBINOIHATH KOHCYJIbTATHBHBIE
(YHKLUU CaMOCTOSITENIbHO; CTABUTh IP0o0OJIeMy U paboTaTh HaJl €€ peleHHeM; YIIPaBIIsATh
COBMECTHOM MO3HABATEIbHOU JI€ATENbHOCTHIO U MOAUYUHATHCS);

OCBOEHUE KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YU€OHBIX NE€HCTBUN:

OCYIIECTBIIATH ACTOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK U C B3pOCIBbIMU (KaK
BHYTPH 00pa30BaTEIHLHOM OpraHu3alli, TaK U 3a €€ MpeesiaMin ),

IPU OCYILECTBICHUM TPYIIIOBOM pabOThI OBITh KaK PYKOBOJUTENEM, TaK M YJIECHOM
NPOEKTHON KOMAaH[bl B PAa3HBIX pOJSX (FE€HEPaTOpOM HJeH, KPUTUKOM, MCIIOTHUTEIIEM,
MPE3EHTYIOLUM U T. 1.);

pa3BEPHYTO, JOTMYHO M TOYHO M3J1ararb CBOIO TOYKY 3pPEHHsS C HCIOJIb30BAHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

pacro3HaBaTh KOH(DJIMKTOT€HHbIE CUTyallUH W MPEJOTBpaIlaTh KOH(PIUKTBI 10 HX
aKTUBHOMH (a3bl;

COTJIacOBBIBaTh MO3HUIIMU WIEHOB KOMAaHJIbl B Ipoliecce paboThl HAJl OOIIMM MPOTYKTOM
(pemieHueM);

NPECTaBIATh MYOJNYHO Pe3yIbTaThl HHIUBUAYAIBHOW U TPYNIIOBOM JESITEIbHOCTH KaK
nepes 3HaKOMOM, Tak U IIepe]l HE3HAKOMOH ayIUTOPUEH;

non0uparh TapTHEPOB JUISI JIEOBOM KOMMYHHKAIMH, WCXOAS U3 COOOpaKeHUI
pE3yJIbTaTUBHOCTH B3aUMOJEICTBHS, a HE JINYHBIX CUMITATUI;

BOCIIPHHUMATh KPUTHUECKUE 3aMEUaHUs KaK Pecypc COOCTBEHHOI'O Pa3BUTHUS;



e TOYHO U EMKO (HOPMYIHPOBATh KaK KPUTHYECKHE, TaK U OJOOpUTEIbHbIC 3aMEUaHus B
aZipec Opyrux IoJel B paMKax JIeJIOBOM M 00pa3oBaTeIbHONW KOMMYHHKAIUHU, U30eras
MIPU 3TOM JIMYHOCTHBIX OIEHOYHBIX CYXIACHUMH.

[TpenMeTHBIMU pe3ybTaTaMH OCBOCHHS ACTPOHOMHUH Ha 0a30BOM YPOBHE SIBIISTIOTCS:

e chopMupoBaHHOCTH TpeACTaBIECHUHN 0 cTpoeHUN COTHEUHOW CHUCTEMBI, YBOJIOINH 3BE3/T
u BcenenHol, mpocTpaHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHol;

e TOHUMAaHHE CYIIHOCTH Ha0JII01aeMbIX BO BceneHHO sBieHui;

e BJAJCHHE OCHOBOIIOJATAOIIMMH ACTPOHOMUYECKUMH MOHATUSAMU, TEOPHUIMH, 3aKOHAMU
U 3aKOHOMEPHOCTSIMH, YBEPEHHOE II0JIb30BAaHUE ACTPOHOMHUYECKOH TEPMHUHOJIOTHEN U
CHMBOJIUKOM;

e chopMHpPOBAaHHOCTh TPEJACTABICHUNA O 3HAYCHUM AaCTPOHOMHHM B MPAKTHYIECKON
JIEATEILHOCTH U TaJIbHEUIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUU;

e OCO3HAaHHUE POJU OTCUYECTBEHHOW HAYKM B OCBOCHMHM M HCIOJIb30BAHUU KOCMHUYECKOTO
MIPOCTPAHCTBA U PA3BUTHSI MEKIYHAPOTHOTO COTPYIHUYECTBA B 3TOM 00s1acTH.

Conep:xanue yueOHOro npeamera.

Beenenne B aCTpOHOMUIO
Crpoenue u Macmtabel Bceenennoit. Kakue tena 3amonusaior Bceenennyro. KakoBbl ux
XapaKTepHbIE pa3Mepbl U PACCTOSIHUS MeXy HUMU. Kakue ¢pusnyeckue ycaoBus BCTpEeYaroTCs B
Hux. Bcenennas pacmupsierca. CoBpeMeHHbIe MeTo/bl HaOmoaeHuil. I'ne u kak paboTaror
caMble KpYyIHBIE ONTHUYECKHE TeNecKomnbl. Kak acTpOHOMBI MCCIENYIOT TaMMa-H3J1y4YeHue
Bcenennoii. Yto yBuaenu rpaBUTallMOHHO-BOJHOBBIE 1 HEUTPUHHBIE TEIECKOIIB.

AcTpomerpust
3Bé3nHoe HeOo. Co3Be3aus ceBepHoro mnosymapus. Hasuranuonusle 3BE3bl. J[BHkeHue
Connua no skiuntuke. IlerneobpaszHoe nBuxeHue 1uiaHeT. HeGecHblll skBaTop UM HeOECHBIN
MepuaMaH. DKBAaTOpUaAIbHAs M TOPU3OHTAJbHAs CUCTeMa HeOeCHBIX KoopauHar. Bumaumoe
JBUXKEHHE HeOecHBIX cBeTUII. [leTneoOpasHoe qBMKEHHE TIAaHET, IOMATHOE U MIPSIMOE ABU)KEHUE
MaHeT. OKIWINTHUKA, 30AHaKaibHble co3Be3aus. HepaBHomepHoe nBmwxkeHue CoyiHIIA 10
sxymntuke. /IBuwxenune Jlynel. @a3pl JIyHbl U CHHOOUYECKUN MECAL, YCIOBHS HACTYIUICHUS
COJIHEYHOT'O M JIyHHOTO 3aTMeHMH. [IpuumHBl HacTyIJIeHHsl COJHEYHBbIX 3aTMeHuil. Capoc u
IpeJcKa3aHus 3aTMEHMA. Bpems u KajeHnapb. 3BE3QHOE M COJIHEUHOE BpeMs, 3BE3NHBIN U
TPONMYECKUI TOA. YCTPOWCTBO JYHHOTO W COJHEYHOrO KaJieHJaaps, MpoOJemMbl UX
cornacoBanus. FOnmaHCcKuil ¥ TpUrOpUAHCKUN KaJleHIapH.

HeOecHass mexaHuka
IIpencraBnenuss o crpoeHur CONHEYHON CHUCTEMBI B aHTUYHBIE BPEMEHA U B CPEJHEBEKOBBE.
I'enmnoneHTpryeckass cUCTEMa MHUpPA, JOKA3aTelbCTBO BpaunieHus 3emuin BOKpyr ComHna.
[Tapanmakc 3BE311 U ONpeNeNIeHNe PacCTOAHMS N0 HUX, napcek. Otkpeitue M.Kennepom 3akoHOB
JIBUXKEHUS Tu1aHeT. OTKphITHE 3aKOHA BCEMUPHOIO TATOTeHUs U 0000mEHHBIE 3aKoHbl Kemepa.
Omnpenenenne macc HebecHbIx Ten. Kocmuyeckne ckopoctH. Pacuérel mepBoil u BTOpO#
KOCMHYeCKOH ckopocTd M uxX ¢usndeckuit cmbici. [lonér FO.A. 'arapuna Bokpyr 3emiu 1o
KpYyroBoil opoute. MexmianeTHsle nepenérsl. [loHATHE ONTUMANBbHONW TPAEKTOPUHU MOJETA K
iaHere. Bpems nonéra k muiaHere U natel crapToB. JIyHa u e€ BausHue Ha 3emuto. JIyHHBII
penbed u ero npupoaa. [IpunuBHoe B3anmonelicteue mexay Jlynoi u 3emnéit. Y nanenue JIyHsl
oT 3eMiauM M 3ameiuieHue BpamieHus 3emud. [lpeneccus 3eMHONM OCH W NIpEIBApEHUE
PaBHOJICHCTBHIA.



CTpoeHue COJTHEYHOI CHUCTEMBI
CoBpemennbie nipejactabienus o Comueunoit cucreme. CocraB ConHeunoi cucreMsl. [Lnanersr
3€MHOM TPYIIBl U IUIAHETHI-TUTAHTBI, UX NMPUHIUNHAIbHBIE pazanuus. O6mako komer OopTa u
ITosic Koiinepa. Pazmepsl Ten cosnHeuHol cucteMsl. [Tnanera 3emis. @opma u pa3mepsl 3emiln.
Bryrpennee ctpoenue 3emun. Ponb mapaukoBoro 3ddexra B GopMUpPOBAHUU KIMMATa 3EMIIH.
Uccnenosanus Mepkypus, Benepsl 1 Mapca, ux cxoxectb ¢ 3emi€éil. Biusinue napHUKOBOIO
s dekra Ha kimmart 3emuin U Benepsl. EcTb u sku3Hbp Ha Mapce. DBOIOIUS OPOUT CITYTHHUKOB
Mapca ®oboca u [leitmoca. Ilnanersi-rurantel. @usndeckue cpoiictBa lOmurepa, CartypHa,
VYpana u Hentyna. Bynkanuueckas nesrenbHocTh Ha cnyTHuke FOnurepa HMo. [Ipupona konen
BOKpYT IUIaHET-TUraHToB. [1naneTsI-kapiauky u ux cpoiictsa. Maiible Tena ColHEUHOU CUCTEMBI.
[Tpupona m nBwxenue acreponnoB. Crenudpuka IBUKEHUS TPYHI acTepoHI0oB TpOsSHIEB U
I'pexos. Ilpupona u asmxenue komer. Ilosc Koiinepa u O6naxo xomer Oopra. Meteopsl u
meteopuTsl. [lpupona manaromux 3BE3/, METEOPHbIE MOTOKU M MX paauaHTbl. CBs3b MEXAY
METEOPHBIMU MOTOKaMU U KoMmeTamu. [Ipupona kaMeHHBIX M kene3HbIX MeTeopuToB. [Ipupona
METEOPUTHBIX KPAaTEPOB.
AcTpo¢u3uka u 3BE€31HASI ACTPOHOMMUS

Metoasl acTpou3MYecKUX HCCIEAOBAHUNA. YCTPONHCTBO M XapaKTEPUCTUKH TEJIECKOIOB
pedpakTopoB u pedIEKTOPOB. YCTPOMCTBO paJMOTEIECKONOB, pPATHOUHTEPHEPOMETPHI.
Connue. OcHoBHble XxapakTepuctuku ConHua. OrnpeneneHue Macchl, TeMIepaTypbl U
xumuueckoro cocraBa Connna. Ctpoenue conHeunoi arMmochepsl. ConHeuHass akTUBHOCTD U €€
BnusHMEe Ha 3emuo u Ouocdepy. Buyrpennee crtpoenue Comnna. Teoperwdueckuit pacuér
Temneparypbl B LeHTpe ConHua. SINepHbI MCTOYHUK SHEPTMM U TEPMOSJEPHBIE pEaKLUu
CHUHTE3a relinis U3 BOJOPOAA, IEPEHOC dHepruu n3 1eHTpa ConHIa HapyKy, KOHBEKTUBHAS 30HA.
HeiirpunHsblii Teneckon u HabmoAeHUs MOTOKa HeWTpuHO OT ConHua. OnpeneneHrne 0CHOBHBIX
XapaKTEepUCTUK 3BE3J: Macchl, CBETUMOCTH, TEMIIEpAaTyppl M XUMHYECKOIO COCTaBa.
CrniextpanbHas kiaccupukanus 3BE30 U e€ (usnueckue ocHOBBL Jlnarpamma "crieKTpajabHBIN
KJIaCC-CBETUMOCTB" 3BE3]], CBSI3b MEXAY MaccOol M CBETUMOCTBIO 3BE37. BHyTpeHHee cTpoeHue
3B€31. CTpoeHue 3Be3/bl INIaBHOM NocieaoBaTenbHOCTH. CTpoeHue 3BE3]T KPAaCHBIX TMTAaHTOB U
cBepxruraitoB. CrpoeHue 3BE31 O€NbIX KapiMKOB M Npelenl Ha HX Maccy — Mperaen
UYannpacekapa. Ilynbcapbl u HeWTpoHHBIE 3BE3AbI. Ilpupona 4€pHBIX IbIp U MX MapaMETpHI.
JIBoifHBIE, KpaTHbIe W TIepeMeHHbIe 3BE3Abl. HalOmroneHuss NBOWHBIX W KPAaTHBIX 3BE3.
3aTMeHHO-TIepeMeHHble  3BE3Abl. OmpeneneHne wmacc JBOMHBIX 3BE3A. Ilymbcupyromue
nepeMeHHbIe 3BE3/Ibl, KpUBBIE U3MEHEeHHUs Osiecka nedena. 3aBUCUMOCTh MEXK/Yy CBETUMOCTBIO U
nepuosioM nyibcauuit y nedeun. Ledeuns — masku Bo BeeneHHOHM, 10 KOTOPBIM OMPEEISIOT
paccTosiHuSL 10 JAIEKMX CKOMJIEeHWM W ramakTuK. HoBble U CBEpXHOBbIE 3BE3bI.
XapakTepUCTUKH BCIBIMIEK HOBBIX 3BE3A. CBA3b HOBBIX 3BE3]] C TECHBIMH JIBOMHBIMU
CUCTEMaMH, COJIepKalluMu 3Be31y Oenblit kapiuk. [lepeTekanue BeriecTBa U EpHbII B3pbIB Ha
noBepxHocTu Oernoro kapiuka. Kak B3pbIBalOTCS CBEpXHOBBIE 3BE3BL. XapaKTEPUCTHKU
BCIBIIIEK CBEPXHOBBIX 3BE37. [ paBUTAlMOHHBIM KoJutamc Oenoro Kapjiauka ¢ Maccoi
Yannpacekapa B COCTaBe TECHOM IBOWHOM 3BE€3[bl — BCIIBIIIKA CBEpXHOBOM | Tuma. B3pbiB
MacCHBHOM 3Be3/1bl B KOHIIE CBOEW HBOJIONMHM — B3pbIB cBepxHoBoW II Ttuma. Habmionenue
OCTaTKOB B3PHIBOB CBEPXHOBBIX 3BE3/. DBOJIOLMS 3BE3M: POXKIEHUE, KU3Hb U CMEPTh 3BE3N.
Pacuér mpoAomKUTENbHOCTH KU3HU 3BE37] Pa3HOM MAacChl Ha IJIaBHOM IOCJIEN0BATEIBHOCTH.
Ilepexon B KpacHble TMraHThl M CBEPXTMIAHTBHI IOCIE HcdepnaHus Bojopoaa. CrokoiHas
SBOJIIOIMST MaJOMACCUBHBIX 3BE37] M TPAaBUTALMOHHBIN KOJUIallC M B3pbIB C 0Opa3oBaHHEM



HEUTPOHHOW 3BE3/IbI MM YEPHOM JBIPbl MACCUBHOM 3Be3/bl. ONpeneeHrue Bo3pacTa 3BE3AHBIX
CKOIUIEHUH U OTAEJBHBIX 3BE3/1, TPOBEPKA TEOPUH IBOJIFOLIUH 3BE3 L.
Muaeunsrii IlyTs

I'a3 u neute B 'anaktuke. OOpa3oBaHue OTpa)kaTeNbHBIX TyMmMaHHOcTeH. IlpuumHbl cBeueHuUs
muddy3HbIX TymManHocTed. KoHIEHTpaius ra3oBbIX M IBUIEBBIX TyMaHHOCTEH B [ amakTuke.
Paccessnubie u mapoBble 3BE3IHBIE CKOMIeHUs. Habonaemblie CBOICTBa pacCessHHBIX 3BE3/IHBIX
ckorieHnd. HaOmromaembie CBOMCTBA IapoOBBIX 3BE3MHBIX CKOIUICHWH. PacmpeneneHue u
XapaxkTep ABMKEHUS CKoIUleHUH B ['anaktuke. Pactipenenenune 3BE3/11, CKOIUICHUN, ra3a U MbLIA B
lNamaktuke. CBepxmaccuBHasi 4€pHas nAblpa B LEHTpe [alakTUKM M KOCMHUYECKHE JIy4YH.
WudpakpacHpie HAOMIOICHUS ABMKECHUS 3BE3 B 1eHTpe ['alakThKy ¥ OOHapyKEeHUE B IIEHTPE
lNanakThky CBEpXMAacCHUBHOM YEpHOM IbIpbl. Pacyér mapamMeTpoB CBEPXMACCUBHOW YEPHOMU
IeIpbl. HabImoieHnst KOCMHYECKHX JIydel U UX CBS3b C B3PBIBAMU CBEPXHOBBIX 3BE3I.

l'anakruku
Knaccudukanusa ramaktuk 1no ¢opme u KamepToHHas jauarpamma Xa06ma. CBoiicTBa
CIIMpaJIbHBIX, SJUIMIITHYECKUX W HENPAaBWIBbHBIX TallakTUK. KpacHoe cMmenieHue B CHEKTpax
TaJIakKTUK W OMpeJIeJIeHHe PacCTOSHUs A0 HUX. 3akoH XaOOma. BpaieHue ranakTuk u TEMHas
MaTepuss B HUX. AKTHUBHbIE TaJakTUKU U KBazapbl. [Ipupona aKkTHBHOCTH TalakTHK,
paavorajJakTUKH U B3aUMOJecTByrolue ralakTuku. HeoOpIuHbIE CBOMCTBA KBAa3apoB, UX CBS3b
C ApaMHU TajakTUK U aKTUBHOCTHIO YEPHBIX JbIp B HUX. HabOmromaemble cBOMCTBA CKOIJIEHUM
raJlakTUK, PEHTICHOBCKOE W3JIy4YeHHe, TeMIlepaTypa M Macca MEXIrajJaKTUYecKoro rasa,
HEOOXO/IMMOCTh CYILECTBOBAHUS TEMHOM MaTepuM B CKOIUICHHMSIX TanakTUK. OIleHKa Macchl
TEMHOM MaTepUM B CKOIUICHMSX. Slyencras CTpyKTypa paclpeAcieHUs TajJakTUKHA CKOIUICHHUMN
rajaKTUK.

Crtpoenue u 3Bo0OIUA BeesieHHOM
KoneuHocts 1 OeckoHeYHOCTh BceneHHONW — mapajoKChl KIacCHYECKOH KOCMOJOIMU. 3aKoH
BCEMUPHOI'O TATOTEHUS M TPEACTABIEHUS O KOHEYHOCTH M OECKOHEYHOCTH BceneHHOH.
doTroMeTpruYecKUil MapajoKC M MPOTHUBOPEUUS MEXKAY KIACCUYECKHMMH MPEJCTABICHUSMU O
ctpoeHnn BcenenHoit u nHaOmoaenusmu. HeoOxoaumocTh mpuBiiedeHHs] oOLIel Teopuu
OTHOCHUTEJIBHOCTH JUIsl MOCTpoeHust Mojenu BeenenHoi. CBsi3b MeX /1y FeOMETPUYECKIX CBOMCTB
npocTpaHcTBa BeeneHHoOW ¢ pacnpezneneHueM U IBHKEHHEM MaTepuu B Hell. Pacmmpsromascs
Bceenennas. Cs3p cpelHel IUIOTHOCTH MAaTE€pPUH C 3aKOHOM PACIIMPEHUS U FE€OMETPUUECKUMU
cBoiictBamu Bcenennoil. EBknuaoBa u HeeBkiIuaoBa reomeTpus Bceenennoil. OmnpeneneHue
panuyca u Bo3pacta BcenenHoil. Moxens "ropsiueln BeeneHHOR" M peNMKTOBOE H3IIy4EHHE.
O6pa3oBanne XWMHUUYECKHX »dJeMeHTOB BOo Bcemennoit. OOunue remusi Bo Bceenennoir u
HE0OXOIMMOCTh 00pa30BaHMUsl €r0 Ha paHHUX dTanmax sBoitonuu Bceenmennoit. Heo6xomumMocTs
HE TOJIbKO BBHICOKOW IJIOTHOCTH BEHIECTBA, HO M €r0 BBICOKOM TeMIlepaTypbl Ha paHHHUX 3Tarax
sBOJOIMU Beenennoil. PennkToBoe n3inydeHne — u3iiydeHue, KOTopoe 0cTajaoch BO Beenennoit
OT TOpsSYer0 M CBEPXIUIOTHOI'O COCTOSHUS MAaTepUU HA PaHHUX d3Tanax KU3HH BceneHHOH.
Habmogaembie cBoiicTBa penuKTOBOro M3nydeHus. [louemy HeoOXOAMMO MpUBJIEYEHHE OOLIeH
TEOPUU OTHOCUTEIBLHOCTHU JJIs1 IOCTPOEHUS MO/ieH BeenenHoil.

CoBpemeHHBIe IPO0IEMBbI ACTPOHOMUH
VYckopenHoe pacmmpenue BcenenHoit m TémHas sHeprus. HaOmrogeHus cBepXHOBBIX 3BE3N |
THNA B JAJNEKUX TajJakTUKaX W OTKPBITHE YCKOPEHHOro pacimupeHus BceemenHol. OTkpsiTHE
CHJIbI BCEMUPHOIO OTTAJIKMBaHUs. TEMHas sHeprus u e€ BIusHNE Ha Maccy BceenleHHOM o mepe
e€ pacmmpenus. [Ipupona cwibel BcemupHoro orrankuBanusi. OOHapy)KeHHE TUTAHET BO3JIE



npyrux 3B€31. HabmoneHus 3a ABM)KEHHEM 3BE3]] U ONPEAEICHHUs MacC HEBUJUMBIX CITyTHUKOB
3BE3/1, BO3MYIIAIOMIMX HX NPSIMOJIUHEHHOE ABWKEHHE. MeToapl OOHapyKEHUS HSK30IUIaHET.
OneHka YCIOBHM Ha TMOBEPXHOCTSX OJKk3omuiaHeT. [lowck 5k3omiuaHeT ¢ KOM(OPTHBIMU
YCIOBUAMU JUId KU3HM Ha Hux. [lomcku xu3Hu M pasyma Bo Bcenennoin. Passutue
IIPEJICTaBICHUA O BO3HUKHOBEHMM M CYILECTBOBAHMM >XM3HM BO Bcenennoil. CoBpeMeHHbIE
OLIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX IMBHIM3alMi B ['anakrtuke. IlonbiTku oOHapykeHUs U
IIOCBUIKY CUTHAJIOB BHE3EMHBIM LIUBHIIA3ALMSIM.

TemaTuueckoe IJIAHUPOBAHHE

No KonuuectBo
HaszBanue pasnena

paszznena 4acoB

1 BBeneHue B acTpOHOMUIO 1

2 AcTtpomeTpus )

3 Hebecnas mexannka 3

4 Crpoenue CoaHEUHON CUCTEMBI 7

5 Actpodusuka u 3BE31HAsT ACTPOHOMUS 7

6 Mueunslii myTh 3

7 ["anakTuku 3

8 Crpoenue u 3Bononus Beenennoit 2

9 CoBpemeHHbIe TPOOIEMbl ACTPOHOMHHU 3
Bcero 34
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