IHosicHuTEeNLHAA 3aNIUCKA

Pabouast mporpaMmma 1o acTpOHOMHH COCTaBJIEHA B COOTBETCTBUHU C:

e mpukazoM MunuctepctBa oOpazoBanus U Hayku P® ot 29 utons 2017 r. Ne 613 "O BHe-
CEHUU U3MEHEHUH B (elepaibHbI TOCYapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT, YT-
BEPXKIEHHBINM TTpuKa3oM MuHuctepcTBa obpasoBanus U Hayku PD ot 17 mas 2012 r.
Ne 413"

e mpukazoM MunuctepctBa oopazoBanus u Hayku PD ot 20 uronst 2017 r. Ne 581 "O BHe-
CEeHHH M3MEHEHUH B (eiepabHbII MepeueHb YYeOHUKOB, PEKOMEHYEeMbIX K UCIOIb30-
BaHUIO MPHU peaM3allii UMEIOIINX TOCYyIapCTBEHHYIO aKKPEAUTALIUI0 00Pa30BaTENbHBIX
IpOrpaMM HayaJbHOro OOIIEro, OCHOBHOTO OOINEro, CpeaHero oduiero oopasoBaHus,
YTBEPKAEHHBIN MTpUKa3oM MuHucTepcTBa 00pasoBanus u Hayku PD ot 31 mapra 2014 r.
Ne 253";

e mHcbMOM MuHHCTepcTBa 00pa3oBanus U Hayku P® ot 20 urons 2017 r. Ne TC-194/08
"O0 opranuzanuu U3ydeHus yaeOHoro mpeameta "ActpoHomus';

e [IpuMepHON paboueil mporpammoii o npeamery (ActponoMus. Metoaudyeckoe nocooue
10-11xnaccel. ba3oBeiii ypoBeHb: yuel. mocoOue i ydauTeneld o0Ieoopa3oBaT. opra-
Husanui / mox pen. B. M. Hapyruna.—M.: IIpocsemienne, 2017).

KomuuectBo 49aCOB, OTBOAUMBIX Ha U3YUCHHUC IIPCAMCTA: 35.

Mogenb npenogaBanus: 1 4 B Hegemnto B 11 kiacce.

Y4eOHO-MeTOANYECKOEe U MATEPHATBbHO-TEXHUYECKOEe o0ecnevyeHne 00pa3oBaTejIbHOTO
npouecca

VY4eOHO-MeTOIMUECKUI KOMIUIEKT, UCIIOJB3YEMbIN TIPU pean3aluy pabodeil mporpaMmbl:
1. Yapyrun B. M. Actporomusi. 10—11 knaccel: yue6. ais 061eo0pa3oBaT. OpraHu3aIui:
6a30BbIil ypoens / B. M. Uapyrun.—M.: [Ipocsemenne, 2018.
2. Actporomus. Meroaumueckoe mocooue: 10—11kmaccel. ba3oBelil ypoBeHb: yuebd. mocooue
U1 yuuTeneil obmeoOpaszoBaT. opranuzanuii / mog pea. B. M. Uapyruna.—M.: Tlpo-
cBemieHue, 2017.

JIutepatypa:
1. dxno I'. C. Habmoaenus v mpakTUueckrue padoThl MO AaCTPOHOMUHM B CPEIHEN IIKOJIE. —
M.: [IpocBemieHue.
2. Manaxosa I'. U., Ctpayt E. K. [Ilunaktudeckuii matepuan no acrponomuu: [locobue ans
yuutens. — M.: [Ipocsewienue.
Jlesutan E. I1. Jlugaktuka acrponomun. — M.: Dautopuan YPCC.
4. Kynuxosckuii [1. I'. CrnpaBounuk nrooutens actpoHomun / moxn pea. B. I'. Cypauna. —
M.: Dautopuan YPCC.
[Tepenbman A. U. 3anumarenbHast actpoHomusi. — M.: BAIL.
Kmuvumma U. A. Dnementapras actpoHomusi. — M.: Hayka. I'n. pen. pus.-mat. nur.,
7. Boponnos-BenbsimunoB b. A. Ouepku o Bceenennoit. — M.: Hayka. I'n. pea. ¢us.-mar.
JIUT.

w
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DJEeKTPOHHBIC 00Pa30BaTEIBHBIC PECYPCHI:
1. http://www.astronet.ru — Poccutickas Actponomuueckas CeTb
2. http://afportal.kulichki.net/ — caiiT yuurens ¢pusnku U acTpPOHOMHUM BBICHICH KaTETOPHH
['pabuesnua B. U.



http://www.astronet.ru/
http://afportal.kulichki.net/

o 0k

7.
8.

9.

http://myastronomy.ru/ — caiiT mpernoaaBaresnss aCTPOHOMHH, KaHIUaTa TeIarOrHIeCKIX
Hayk [Ilatosckon H. E.

http://www.gomulina.orc.ru/ — caiit yuurens ¢pusuku u actpoHnomun I'omynunoi H. H.
http://college.ru/astronomy/course/content/content.ntml — Otkpsitas ActpoHomus 2.6
https://Www.roscosmos.ru/ — cait rocygapcTBEHHON KOPIOPAIMH [0 KOCMUYECKOM JIes-
TenbHOCTH Pockocmoc

http://www.planetarium-moscow.ru/ — caiit MOCKOBCKOTI'O TUIaHETapHsl.
http://www.galactic.name/ — actponomuueckuii mopran "Mms FaﬂaKTHKI/I"
http://www.walkinspace.ru/ — mopran "IlyremiecTBre B kocMoc"

10.https://www.uahirise.org/ru/ — pycckosi3praaas Bepcus npoekra "Mapc 6e3 rpaHui”
11.http://stars.chromeexperiments.com/ — BupTyaibHas 3KCKypcus 1o Becenennoit
12.https://www.nasa.gov/ — odurmanbHbii caidT HalmoHaIpHOTO yIpaBICHUS 110 a’dpOHAB-

THUKC U UCCIICAOBAHUIO KOCMHNYCCKOTO ITPOCTPAHCTBA

13.bubnroreka dIIEKTPOHHBIX HATISAHBIX mocoouii "Actponomus 9—10", OO0 "duzukoH"
P p ) )

2003

14.Stellarium 0.17.0 — snextponnsiit manetapuii (http://stellarium.org/ru/)

TexHuueckue cpcacTBa 06yquH;1, HarJos1JHBIC TocoOusI;

ook wnE

TCO (IIK, MyIbTUMEIUIHBIN TPOEKTOP, FKPaH)
Mopenb HeGecHOM cdepbl.

KoMIuiekT mogBMKHBIX KapT 3BE3THOTO Heba.
['mo6yc 3emuu.

['no6yc JIyHsl.

[ITkOMBHBIM ACTPOHOMUYECKHUN KAJIICHAAPD.

H.ﬂa}mpyeMLle pe3yabTaTbl 0CBOCHUS KypcCa

JIMYHOCTHBIMH pe3yiibTaTaM OCBOCHUS aCTPOHOMMHU SBJIAIOTCA:

YMEHHE YIIPABIATh CBOEH ITO3HABATEIBHON AEATEIBHOCTHIO;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA TIPOTSI-
KEHUU BCEH JKM3HU; CO3HATEIHHOE OTHOIIEHNE K HEMPEPHIBHOMY OO0pa30BaHUIO KaK yC-
JIOBUIO YCTICITHOM MpodeccnoHanbHOi 1 00IIEeCTBEHHOMN ASATeIbHOCTH;

YMEHHE COTPYAHUYATH C B3POCJIBIMU, CBEPCTHUKAMHU, IEThbMU MIIQJIIIETO BO3pacra B 00-
pa3oBaTENbHOM, y4eOHO-HCCIEOBATENbCKOM, TPOEKTHOW M APYTHX BHUAAX JEATEIbHO-
CTH;

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3-
BUTHS HAyKW, OCO3HAHUE 3HAYMMOCTH HAyKH, BJIAJEHUS JIOCTOBEpHON MH(OpMammen o
NIEPEIOBBIX JOCTUKECHUSAX U OTKPBITUSAX MUPOBOU M OTEYECTBEHHOW HAaYKH; 3aMHTEPECO-
BAaHHOCTh B HayYHBIX 3HAHHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA; TOTOBHOCTh K HAyYHO-
TEXHUYECKOMY TBOPYECTBY;

YyBCTBO TOPJIOCTH 332 OT€UECTBEHHYK) KOCMOHABTUKY, T'YMaHU3M;

MOJIO)KUTEIHOE OTHOIIICHUE K TPYY, LEJIeYCTPEMIEHHOCTD;

AKOJIOTUYECKas KyJIbTypa, OepexHOE OTHOIICHUE K POAHON 3eMJIe, IPUPOJTHBIM OOTaTCT-
BaM Poccun, Mupa u Kocmoca, IOHMMaHHE OTBETCTBEHHOCTHU 34 COCTOSIHUE MPUPOIHBIX
PECYPCOB U pa3yMHOE IPUPOAONOJIB30BAHNUE.

MeTaHpeI[MeTHBIMI/I pe3yiibTaTaM OCBOCHUA ACTPOHOMMU SABJIAIOTCAL

1.

OCBOEHUE pe2)IsimUEHbIX YHUBEPCATbHBIX YUCOHBIX JEeHCTBUM:
CaMOCTOSITENILHO OMpPEEsATh eI, CTABUTh U (OPMYIHUPOBATh COOCTBEHHBIC 3a]]a4 B
00pa3oBaTeIbHOMN AEATETbHOCTU U KU3HEHHBIX CUTYaIUsX;


http://myastronomy.ru/
http://www.gomulina.orc.ru/
http://college.ru/astronomy/course/content/content.html
https://www.roscosmos.ru/
http://www.planetarium-moscow.ru/
http://www.galactic.name/
http://www.walkinspace.ru/
https://www.uahirise.org/ru/
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http://stellarium.org/ru/

OIICHUBATh PECYPCHI, B TOM YHUCJIE BpeMsl U JPYrue HeMaTepHaAIbHbBIE PeCypchl, HEO0XO-
JUMBIE JUIsl JOCTUKEHUS TOCTABJICHHOW paHee LEeNu;

COMOCTAaBIIATh UMEIOMIMECS BO3MOKHOCTU U HEOOXOAMMBIC ISl TOCTHUKEHUS LEIU pe-
CYpCBI;

ONPENETATh HECKOJIBKO IYTEN JOCTUKEHUS ITOCTABICHHOW LIENH;

3a7]aBaTh MAPAMETPBI U KPUTEPUH, IO KOTOPBIM MOKHO ONPEAEIUTh, YTO LENIb JOCTUTHY-
Ta;

CONIOCTABJISATh IMOJTYYEHHBIN PE3yJIbTAT IESITEIBHOCTH C IOCTABIEHHOM 3apaHee LENbIO;
OCO3HaBaTh MOCJE/ICTBUS JOCTUKEHUS MTOCTABICHHON 11€JIM B JIEATEIbHOCTH, COOCTBEH-
HOW JKU3HH U KU3HU OKPYKAFOIIUX JIOJIEH;

OCBOEHUE NO3HABAMEIbHBIX YHUBEPCATBHBIX YUECOHBIX JTCHCTBUMN:

KPUTHYECKH OIEHUBATh U MHTEPIPETHPOBATH HH(DOPMAITHIO C Pa3HBIX MMO3HIIHA;
pacno3HaBath U (PUKCUPOBATH MPOTUBOPEUNS B MUHPOPMALIMOHHBIX HCTOYHHUKAX;
UCIIOJIb30BaTh Pa3JIMYHbIE MOAEIbHO-CXEMATUYECKUE CPEACTBA JJISl IIPEACTABICHUS BbI-
SIBJICHHBIX B MH(OPMAITMOHHBIX HCTOYHUKAX TTPOTUBOPEYUHIA,

OCYILIECTBIIATh Pa3BEPHYTHIM MH(DOPMAIIMOHHBIA MTOMCK U CTABUTh HA €r0 OCHOBE HOBBIC
(yueOHbIE U TTO3HABATEIbHBIC) 3a/1a4H;

UCKATh U HaXOJIUTh 0000IIEHHBIEC CITIOCOOBI pelIeHUs 3a/1ay;

NPUBOJIUTH KPUTUUYECKHE apTyMEHThI KaK B OTHOIIEHUH COOCTBEHHOTO CY)KJICHHMSI, TaK U
B OTHOIIIEHUH JICCTBUM U CYKIACHHUM APYTrOro 4eJIOBEKA;

aHaJIM3UPOBATh U MIPEOOPa30BBIBATH MPOOJIEMHO-TIPOTUBOPEUNBBIE CUTYAIINH;

BBIXOJUTh 32 PaMKH Y4E€OHOIo MpeIMeTa M OCYIIECTBISATH IIeJICHANPABICHHBINA MOUCK
BO3MOXHOCTH IIMPOKOTO MEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBUS;

BBICTpaWBaTh HWHIWBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUYUTHIBAS OrpaHHUYE-
HHS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHNS;

3aHUMAaTh pa3HbIC MO3UIIMH B MTO3HABATEILHON AEATEILHOCTH (OBITh YUCHUKOM M YUUTE-
neM; GpopMyaupoBaTh 00pa30BaTENbHBIN 3aMPOC U BHIMOJHITH KOHCYJIbTaTUBHBIE (PYHK-
MU CaMOCTOSTENILHO; CTaBUTh MPOOIeMy U paboTaTh Haja €€ pelIeHuEeM; yIpaBisTh CO-
BMECTHOM TTO3HABATEIHHOM NESITEILHOCTHIO U MTOAYUHSTHCS);

OCBOCHHE KOMMYHUKAMUBHBIX YHUBEPCATBHBIX YYCOHBIX JIEHCTBUIA:

OCYILIECTBIISITH JEJI0BYI0 KOMMYHHUKAIMIO KAK CO CBEPCTHUKAMHU, TaK U C B3POCIBIMH (KaK
BHYTpU 00pa30BaTEIbHON OpraHU3aIllK, TaK U 3a €€ Mpeenamu);

MIPU OCYIIECTBJIICHUHU TPYNIIOBON paOOThl OBITh KaK PYKOBOJUTENEM, TaK U YWICHOM IPO-
€KTHOM KOMaHbl B Pa3HbIX pOJIsX (FeHEepaTOpoOM HUeH, KPUTUKOM, UCTIOJIHUTEIIEM, TIpe-
3EHTYIOIIUM U T. 11.);

Pa3BEPHYTO, JIOTUYHO U TOYHO M3JIAraThb CBOIO TOYKY 3PEHHS C MCMOJIb30BAHUEM AJICK-
BaTHBIX (YCTHBIX M MUCHhbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(GIMKTOTCHHBIC CUTYaIlMd W TMPEJOoTBpaIiaTh KOH(MIUKTHI JO UX aK-
TUBHOM (ha3bl;

COTJIACOBBIBATh MO3UIIMM YJIEHOB KOMaHbI B Mpoliecce padOThl Haa OOIIUM MPOTYKTOM
(peweHuem);

NPEeACTaBISATh MyOJMYHO PE3yJIbTaThl HHAWBUAYAJIBHOU U TPYNIIOBOM JESITEIHLHOCTH Kak
repes 3HaKOMOU, TaK U Iepe]l HE3HAKOMOM ayAUTOPHUEH;

nmoa0upaTh MapTHEPOB NJISl ETOBOM KOMMYHHKAIIUU, UCXOMIS U3 COOOpaKEHUN Pe3yJib-
TaTUBHOCTH B3aMMOJICUCTBUS, & HE JINYHBIX CUMITIATHIA;

BOCIIPMHUMATh KPUTHUUECKHE 3aMEUaHus KaK pecypc COOCTBEHHOT'O pPa3BUTHSI;



® TOYHO M €MKO (POPMYIHPOBATH KaK KPUTUUYECKHE, TAK M OJOOPUTEIHHBIC 3aMEUYaHUS B
aZipec IpPYyrux JIoJed B pamMKax JeJoBod M o0pa3oBaTelbHON KOMMYHUKAIMH, U30eras
IIPU 3TOM JINYHOCTHBIX OLICHOYHBIX CY>KJICHUM.

[IpenMeTHBIMU pe3yJibTaTaMU OCBOEHHUS aCTPOHOMUM Ha 0a30BOM yYPOBHE SIBJISTFOTCS:

e chOpMUPOBAHHOCTH MpeEICTaBICHUN 0 cTpoeHUH COTHEYHON CHCTEMBI, BOJIIOIIMN 3BE3]]
u Bcenennoit, npocTpaHCTBEHHO-BpEMEHHBIX MaciTabax BceneHHoil;

® [IOHMMAaHUE CYIIHOCTH HaOII01aeMbIX BO BCelleHHOM sIBNIEHUI;

® BJAJCHUE OCHOBOMNOJIATAIOIIUMHU ACTPOHOMUYECKUMH MOHATUSMH, TEOPUSIMH, 3aKOHAMU
U 3aKOHOMEPHOCTSIMH, YBEPEHHOE€ IOJIb30BAHUE ACTPOHOMMYECKON TEPMHUHOJIOTHEN U
CUMBOJIMKOM;

e chopMUPOBAHHOCTH MPEJICTABICHUN O 3HAUCHUH aCTPOHOMHUU B MPAKTUYECKOU JeATEIb-
HOCTH M JAJIbHEUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH;

® OCO3HAHUE POJU OTECUYECTBEHHOM HAYKM B OCBOCHUU M HCIIOJb30BAHUUA KOCMHYECKOTO
IIPOCTPAHCTBA U PA3BUTHS MEXKIYHAPOJHOTO COTPYIHUYECTBA B 3TOM 00JIaCcTH.

Conep:kanue Kypca

Beexaenue B actponomuto (1 4)
Crpoenne u MacmtaObl Beenennoil. Kakue tena 3amonssitor Bceenennyro. KakoBbl ux xa-
pakTepHbIE pa3Mepbl U PACCTOSIHUS Mexay HUMU. Kakue gusndeckue ycioBusi BCTpPEYarOTCs B
Hux. Beenennas pacuupsierca. CoBpeMeHHbIE METO/Ibl HaOmoneHui. ['ae u kak paboraror ca-
MBIE KPYIIHbIE ONTHYECKHE TeJeCKONbl. Kak acTpOHOMBI HCCIEAYIOT ramMMma-usiaydeHue Bce-
JeHHOU. YTO yBUIEIM IPaBUTALIMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.

Actpometpus (5 4)

3Bé3aHoe HeO0o. Co3Be3aus ceBepHOro mnonymapus. HaBuramumonubslie 3BE37bI. JIBUKEHME
Connua no skiuntuke. I[letneoOpasHoe nBuxkeHue riaHer. HeOecHbI SKBATOp U HEOECHBIN
MepUJIMaH. DKBaTOpualibHasi M TOPU30HTaJbHAs CHCTEMa HEOECHBIX KoopauHat. Buamnmoe
NBIDKEHUE HeOecHBbIX cBeTm. IleTieo0pa3Hoe NBUKEHUE TUIAHET, MOMSITHOE U MPSIMOE JIBIKE-
HUE€ IUIAHET. DKJIUNTUKA, 30AuaKkalibHble co3Be3aus. HepaBHomepHoe aBukenne CoiHua 1o
sximntuke. J(Bwxkenue JlyHel. ®a3pl JIyHbl 1 CHHOAMYECKUN MECAL, YCIOBUS HACTYIUICHUS
COJIHEYHOTO W JYHHOTO 3aTMeHMU. [IpuymHbBI HacTyIJIeHHs COJIHEYHbIX 3aTMeHuil. Capoc u
MpeAcKa3aHus 3aTMeHU. BpeMs u kaneHaapb. 3BE3JHOE U COTHEYHOE BpEMs, 3BE3IHBIN U TPO-
MAYECKUM TOJI. Y CTPOUCTBO JIYHHOTO M COJIHEUHOTO KajeHAaps, MPoOJeMbl UX COTJIACOBAHUS.
KOnuanckuil 1 TpUropraHCKuil KajJeH1apu.

Heb6ecnas mexanuka (3 4)

[IpencraBnenns o ctpoeHnn COJIHEYHOM CUCTEMBI B aHTHUYHBIE BPEMEHA U B CPEIHEBEKOBBE.
I'enuonenTpryeckass cucteMa Mupa, JOKa3aTelbCTBO BpaiieHus 3emuu Bokpyr Connua. Ila-
paliakc 3BE3] U OMPEACIICHUE pacCTOSIHUS 10 HUX, napcek. Otkpeitue M. Kermepom 3akoHOB
IBUKEHUS TiaHeT. OTKpbITHE 3aKOHA BCEMUPHOIO TATOTEHUS M 00001EHHBIE 3akoHbI Kerute-
pa. Onpenenenue macc HebecHbix Tes. KocMmuueckue ckopoctu. Pacdy€rsl mepBoil U BTOpoOi
KOCMHUYECKOU cKopocTu M ux puinueckuii cmbica. [lonér FO.A. I'arapuna Bokpyr 3emiiu 1o
KpyroBou opoute. MexmianeTHple nepenéTrl. [loHsATHE ONTUMANBEHON TPASKTOPHUH TMONETA K
iaHeTe. Bpems nosi€éra K miaHere U Aatsl cTapToB. JIyHa u €€ BiusiHME Ha 3eMirto. JIyHHBIN
penbed u ero npuposa. [IpunusHoe B3aumopeiictBue mexay Jlynoi u 3emnéii. Y nanenue Jly-
HbI OT 3eMJIA U 3aMeiieHue BpameHus 3emin. [Ipeneccust 3eMHOW OCH M IIPpEABAPEHUE PABHO-
JCHCTBH.



CrpoeHue comHeuHoi cucteMsl (7 4)

CoBpemennsle nipeactapiienus o Conneunolt cucreme. CoctaB ConHeuHou cucteMsl. [1naneTs
3€MHOM TPYMIbl U TUIAHETHI-TUTAHThI, UX MPUHIMNHANIbHBIE paznuuus. O6nako komer OopTa u
ITosic Koitnepa. Pa3zmeps! Ten conHeuHnoi cuctemsl. [Inanera 3emiisa. @opma U pazMepsbl 3eMIIH.
Buyrpennee crpoenne 3emin. Ponbs mapuukoBoro ¢ dexra B GopMUpOBaHUN KIUMaTa 3EMIIH.
Uccnenoanus Mepkypusi, Benepsl u Mapca, ux cxoxectb ¢ 3eMi€id. BausiHue mapHHUKOBOTO
s dexra Ha kTuMat 3emuin 1 Benepsl. Ecthb 1 sxu3ub Ha Mapce. DBouonus OpOUT CITyTHUKOB
Mapca ®oboca u [elimoca. [Inanetsi-rurantel. @usnyeckue cpoiictBa FOmnurepa, CaTypHa,
VYpana u Henryna. Bynkanudeckas nesrenbHOCTh Ha ciyTHHKe FOmurepa HMo. [Ipupona komen
BOKPYT IJIaHET-TUraHToB. IlnaneTsl-kapauku u ux cBoiicTBa. Mainble Tena CoJIHEYHOU cHucTe-
Mmel. [Ipupoaa u qmxenue acrepouao. Cnennduka ABIKEHUS TPy acTepouioB TpostHIIEB U
['pexos. [Ipupona u asmwxenue komer. [losic Kotinepa u O61ako kometr Ooprta. MeTeops! u Me-
Teoputhl. [Ipupoaa nagarommx 38€31, METEOPHBIE IOTOKHA M X paauaHThbl. CBSI3b MEXy MeTe-
OpHBIMH ITIOTOKAMH M KOMeTaMH. [Ipuposa KaMEeHHBIX U JKEJIE3HbIX MeTeOopuTOoB. [Ipupona me-
TEOPUTHBIX KPaTEPOB.

Actpodusuka u 3B€31Hast acTpoHoMUs (7 1)

MeTtoapl acTpoPpU3NUECKUX HCCIENOBAaHUI. YCTPOMCTBO U XapaKTEPUCTHKU TEJIECKOIIOB ped-
pPakToOpoB U pedIEKTOPOB. Y CTPONCTBO pajUOTENECKONOB, paanouHTepdepomerpsl. ColHLE.
OcHoBable xapaktepuctiuku CoiHia. OnpeneneHne Macchl, TEMIEPATYpbl U XUMHUYECKOTO CO-
ctaBa Connima. Crpoenue coiaHeuHod atmocdepbl. ColHeuHass akTUBHOCTh U €€ BIIMSHHE Ha
3emito u 6uochepy. Buyrpennee crpoenne Connna. Teopernueckuil pacuér temnepaTypsl B
neHrpe ConHna. AnepHblii HCTOYHHUK SHEPTUU U TEPMOSIEPHBIE PEAKIIUN CUHTE3A TS U3 BO-
0poJa, IepeHoC dHeprun u3 neHTpa CoyHIA HAapyKy, KOHBEKTHBHAA 30HAa. HeUTpuHHBIN Te-
JIECKOI U HaOroIeHns NoToka HelTpuHo oT ConHua. OnpeeneHne OCHOBHBIX XapaKTePUCTUK
3BE3/I: MAcChl, CBETUMOCTH, TEMIIEPATYpPbl U XUMUYECKOT0 cocTaBa. CrieKTpaibpHas Kiaccudu-
Kalus 3BE31 U €€ (pu3nuecKkue OCHOBBI. J{narpamma "'creKkTpaibHbI KJIacC-CBETUMOCTh'  3BE3],
CBSI3b MEXKIY MAacCOM M CBETUMOCTBHIO 3BE3/. BHyTpeHHee cTpoenue 3BE3n. CTpoeHue 3BE3/bl
TJIABHOM MOCIEA0BAaTENBHOCTU. CTpOEHME 3BE31 KPACHBIX TMTAHTOB U CBEpPXTUrantoB. Ctpoe-
HUe 3BE3/1 OENBIX KapJIMKOB U MpeJen Ha X Maccy — npenen Yanapacekapa. [lynbcapbl u Heil-
TpOoHHbIE 3BE34b1. [Ipupona 4€pHBIX ABIp U UX HapaMeTpsl. JIBOKHbBIE, KPATHBIE U IEPEMEHHBIE
3BE3/1b1. HaOmroieHust TBOMHBIX M KpaTHBIX 3BE3]. 3aTMEHHO-TIEpeMEeHHBIC 3BE31b1. Onpenere-
HUE Macc ABOMHBIX 3BE3. Ilynmbcupyroiue nepeMeHHble 3BE3/1bl, KpUBbIE U3MEHEHUs Oyiecka
nedens. 3aBUCUMOCTh MEXKIY CBETUMOCTBIO M TIEPHOJIOM Mynbcaruil y nedeua. Ledbenunsr —
Masiki BO BcenieHHOM, M0 KOTOPBIM ONPEAEIAIOT PACCTOAHUS 10 JAIEKUX CKOIUICHUW U raJlak-
TuK. HOBbIE M CBEpPXHOBBIC 3BE3/bl. XAPAKTEPUCTUKHU BCHBIIMIEK HOBBIX 3BE3A. CBS3b HOBBIX
3BE3]l C TECHBIMU JIBOMHBIMU CUCTEMaMH, COJIEp KAIUMHU 3Be3ly Oenblii kKapiuk. [leperexanue
BEILIECTBA U SJAEPHBIA B3PHIB HA MOBEPXHOCTH Oenoro kapiuka. Kak B3ppIBalOTCS CBEPXHOBBIE
3BE311bl. XapaKTEPUCTUKHU BCHBIIIEK CBEPXHOBBIX 3BE37A. ['paBUTAIIMOHHBIN KOJUIANC OEIoro
KapJiika ¢ Maccoit YaHpacekapa B COCTaBe TECHOM JBOMHOM 3Be3/bI — BCIIBIIIIKA CBEPXHOBOM |
tumna. B3pbIB MacCUBHOM 3Be3/IbI B KOHIIE CBOEH BOJIIOIMU — B3pbIB cBepxHOBoM Il Tumna. Ha-
0JII0ICHHE OCTATKOB B3PBIBOB CBEPXHOBBIX 3BE3M. ODBOJIOLUSA 3BE3J: POXKICHUE, KU3Hb U
CMEPTHh 3BE31. PacU€T mpoOIKUTEIBHOCTH KU3HU 3BE3] Pa3HOM MacChl HA IIIaBHOM MOCIENO-
BaTeIbHOCTU. Ilepexol B KpacHbIE TMI'aHTbl U CBEPXTMTaHThI MOCJE MCUEPHAHUS BOJOPOAA.
CriokoiiHast IBOJIIOIMS MAJIOMACCUBHBIX 3BE3]T U TPABUTAIIMOHHBIN KOJUTANC U B3PBIB C 00pa3o-
BaHUEM HEUTPOHHOU 3BE3/bl WM YEPHOW ABIPHI MAacCCMBHOM 3Be3ibl. OrpeneneHue Bo3pacrta
3BE3IHBIX CKOIUIEHUU U OTIEIIBHBIX 3BE3[, IPOBEPKA TEOPUU IBOJIIOLUU 3BE3N.

Mnineunsiii [Tyts (3 u)



['a3 u nbite B [Nanmaktuke. OOpa3oBaHue OTpa)kaTeNbHBIX TyMaHHOCTeH. [IpuuuHbl cBEeYeHHMS
g ¢y3HbIX TyMaHHOCTeW. KOHIleHTpalusi ra30BbIX U MBUIEBBIX TyMaHHOCTEH B [ amakTuke.
PaccesiHuble U mapoBbie 3BE3HBIE CKoOIUleHUs. HaOmromaembie CBOMCTBA pacCestHHBIX 3BE3/-
HBIX CKoIuieHuH. Habmromaembie CBOMCTBA MIapOBBIX 3BE3NIHBIX CKOIJIeHUH. Pactipenenenue u
XapakTep IBUKEHUS CKOIUICHUM B ['anmakTuke. Pacnpenenenne 3BE€3/1, CKOIJIEHUM, ra3a U IbUIA
B ['anaktuke. CBepxmaccuBHas 4€pHas Ablpa B LIEHTpE ['amakTUKN U KocMu4yeckue ityyu. NH-
(dbpakpacHble HaOIIOIeHUS ABM>KEHUS 3BE3] B lIeHTpe ["anakTtuku u oOHapyxeHue B uentpe [ a-
JIAKTUKU CBEPXMACCUBHOM YEPHOM ABIPbI. Pacuér mapaMeTpoB CBEpXMAaCCUBHOM YEPHOU JBIPHI.
Habnronenust KoOCMUYECKHX JTy4el U UX CBSI3b C B3pPbIBAMH CBEPXHOBBIX 3BE3/I.

[Nanaktuky (3 4)

Knaccudukanus ramaktuk mo ¢opMme W KaMmepTOHHas amarpamMma XaOoOma. CBoiicTBa crm-
paNbHBIX, SJUIMITHYECKUX U HENPABWIBHBIX TAJIAKTHK. KpacHoe cMelieHue B CeKTpax rajiak-
TUK U ONpEJEICHUE PacCTOSIHUS O HUX. 3akoH Xa0O0ua. Bpaiienue ranakTuk u TEMHasi MaTe-
pusl B HUX. AKTHBHBIE FaJaKTUKKU U KBa3apbl. [Ipupoa akTHBHOCTH TalaKTUK, PaAHOTaTaKTUKH
U B3aUMOJICHCTBYIOIINE TajdakTuku. HeoObruHbIe CBOMCTBA KBa3apoB, MX CBSI3b C siApaMU ra-
JAKTUK U aKTUBHOCTBIO YEPHBIX blp B HUX. HaOmromaemble cBOWMCTBA CKOIJIEHUH TalakTHK,
PEHTTEHOBCKOE M3Iy4YEeHHE, TEMIlepaTypa U Macca MEXTaJaKTU4eCKOro rasa, Heo0XoJIUMOCTb
CYILLIECTBOBAHMS TEMHOM MAaTepUU B CKOIUICHMSX TaJIaKTHK. OLIEHKa Macchl TEMHOM MaTepuu B
CKOIUIEHUSX. Sluencrasi CTpyKTypa pacupeieseHus ralakTUKU CKOIUICHUH TaIaKTHK.

Crpoenue u sBomtonus Beenennoi (2 1)

Koneunocts n O6eckoHEUHOCTh BceeneHHON — mapaloKChl KJIACCHYECKONM KOCMOJIOTHH. 3aKOH
BCEMHUPHOT'O TATOTEHUS U MPEACTaBICHUS O KOHEYHOCTU U OeckoHeuHocTH Bceenennoi. doto-
METPUUYECKUHN MapaIOKC U MPOTUBOPEUHS MEKIY KJIACCHUYECKUMH MPEACTABICHUSIMU O CTpOE-
Huu Bceenennoit u HabmoaeHusmu. HeoOxomumocTs mpuBiedeHUs: oOIIed TEOpUU OTHOCH-
TEJILHOCTH JJIsI TOCTPOEeHU Moenu BeemeHHon. CBs3b MEXKY F'€OMETPUYECKUX CBOWCTB IPO-
cTpaHcTBa BceneHHOW ¢ pacnpeneneHHeM M JIBUKECHHEM Marepuu B Hel. Pacmmpsiromiasics
Bcenennas. CBsi3b CpellHEN IIOTHOCTU MAaTEPUU C 3aKOHOM PACIIUPEHUS U T€OMETPUUECKUMHU
cBoiictBamu Beenennoit. EBkinnoBa u HeeBkIMioBa reoMeTpust Beenennoit. Onpenenenue pa-
nuyca u Bo3pacta Beenennoit. Monens "ropsiuert Beenennoit™ u penukroBoe uznydenue. O0-
pa3oBaHHME XUMHYECKHX dJeMEHTOB BO Bcenennoi. OOmnme renus Bo BcenenHodt u He-
00X0aMMOCTh 00pa3oBaHUs €ro Ha paHHMUX dTarax 3Boyronuu Beenennoit. Heo6xonumocTs He
TOJBKO BBICOKOW IJIOTHOCTH BEILIECTBA, HO M €r0 BBICOKOW TEMIIEpAaTyphbl Ha PaHHUX 3Tamnax
sBoJiroLMK Beenennon. PenmkToBoe n3nydeHue — U3aydeHue, KOTOpoe OCcTanoch BO Beenennon
OT TOPSYEr0 U CBEPXIUIOTHOIO COCTOSIHUSI MAaTEPUU HA PaHHUX dTanax ku3Hu Bcenennoi. Ha-
OJifo1aeMble CBOMCTBA PEIMKTOBOro M3nyudeHud. [louemy HeoOXonumo mnpuBiedeHHe oOei
TEOPUU OTHOCUTEIBHOCTH JJIsI HIOCTPOEHUs MoieN BeeneHHom.

CoBpeMeHHbIe Tpo0IeMbl aCTPOHOMUU — 3 Y
YckopenHoe pacmupenue BeenenHoit u TémHas sHeprusi. HaGmioneHns: cBepXHOBBIX 3BE3N |
THANA B JAIEKUX TAIAKTUKaX U OTKPBITHE YCKOPEHHOro pacumupeHuss BceeneHHon. OTKpbITHE
CHUJIBI BCEMUPHOTO OTTaJIKMBaHUA. TEMHAs dHEPrUs U e€ BiIUsgHUE HA Maccy BceenenHon no Me-
pe e€ pacmupenus. [lpupoaa cunbl BecemupHoro orrankuBanusi. OOHapyXeHUE TIaHET BO3JIE
apyrux 38€31. Habmonenus 3a qBrxeHreM 3BE3]1 U ONPEIeICHUSI MaCC HEBUIUMBIX CITyTHHKOB
3BE3/], BO3MYIIAIOIIMUX WX MPSMOJIMHEHHOE IBMKEeHHE. MeToapl oOHapyX eHHUsl 3K30IUIaHET.
OrneHka ycjaoBH Ha MOBEPXHOCTAX 3k3omiaHeT. [louck sK30riaHeT ¢ KOM(POPTHBIMU YCIIO-
BUSIMM IS KU3HU Ha HUX. [loncku xxu3Hu u pazyma Bo Bcenennoii. PazBurtue nipencrasineHnit
0 BO3HMKHOBEHHH U CYyILIECTBOBaHUM >kM3HU BO BeenenHoil. CoBpeMEHHbIE OLIEHKH KOJMYECTBA



BBICOKOPa3BUTHIX IuBMWIM3auii B ['anaktuke. [lonbiTku oOHapyXeHHsI U MOCBUIKA CHUTHAJIOB
BHE3EMHBIM LIUBWIA3ALUSIM.
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