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|. OBIIME ITOJIOKEHUA

[Iporpamma cocTaBiieHa B COOTBETCTBHMM C NpUKa3oM MUHHCTEpCTBA
oOpazoBanus u Hayku Poccutickoit ®eneparuu ot 19.11.2013 r. Ne 1250 «O6
yrBepkeHun [lopsnka opraHu3alii W OCYIIECTBJICHHS 00pa3oBaTebHOU
JEATEIbHOCTH 10 00pa3oBaTeNbHBIM IMPOTpaMMaM BBICHIETO OOpa3oBaHUS —
nporpaMmaM IOATOTOBKH HAy4YHO-NEIArOTMYECKHX KaJpoB B aCHHUPaHType
(aIBIOHKTYpE)» M HAa OCHOBaHMM NMUChbMa MMHHHCTEpCTBA 00pa3oBaHUS U HAYKH
Poccuiickoii ®enepanun ot 22.06.2011 r. «O ¢dopMUpOBaHMH OCHOBHBIX
o0Opa3oBaTeIbHBIX porpamMmm MIOCJIEBY30BCKOTO po(eCcCUOHATBHOTO
oOpa3oBaHMs» Ha OCHOBE IPOrPAMMBbI, Pa3pabOTaHHOM H3KCHEPTHBIM COBETOM
Bricmieit arrectaiimonHol komuccun MuHHcCTEpcTBa 00pazoBanust u MI'Y um.
M.B. Jlomonocosa u I'ANIII.

B ocHOBy mporpamMmbl 1O HampaBieHHOCTH (mpoduiio) «Actpodusuka u
3B€3HAsd AacTpoOHOMHs» HampaieHus noaArotoBku 03.06.01 «®Pusuka u
aACTPOHOMHUS» TIOJIOKEHBI CIEAYIOIINE AUCUUILIMHBL OOUIM Kypc acTpodusukwy,
KypC  MpPaKTHYECKOM  acTpodu3WKH,  TeopeTuyeckas  acTpopuzuka U

pPaauoacTpOHOMHMS.

Il. COAEPKAHUE ITPOI'PAMMBI

2.1. IlpuGopsl 1 MeTOAbI ACTPOPUZUKHI

2.1.1. Ontuueckue Teneckombl. DPPEKTUBHOCTh TENECKOMOB, CBI3b C
KaueCTBOM HU300pakeHusi. MeTobl TOCTHKEHHS BBICOKOTO YTJIOBOTO pa3peIieHusl.
AKTHBHas U aJjaliTUBHAs ONTHKA.

2.1.2. Ilpunnunel criekTpanibHOro aHanmmsa. Crekrporpadsl. CrnekTpaibHOE
paspernieHue u GaKkTopbl, €ro OMPELISIONTIE.

2.1.3. ConHeuHble TeJCCKOMBI: 1enoctar, KopoHorpad. IIpuHIUIBI

M3MEpPEHMSI MarHUTHBIX TTosier Ha CosHIe.



2.1.4. TlpueMHHUKHM  ONTHYECKOTO  HU3Iy4YeHHs.  DOTOINEKTPUUECKUI
yMHOXUTeNb. [lpubopsl ¢ 3apsaoBoit cBsa3blo. [loHSATHE KBAaHTOBOTO BBHIXOJA.
Oco0eHHOCTH perucTpaiui HHPPaKpacHOTo U3ITyUEHUSI.

2.1.5. llkama 3Be3MHBIX BETUYMH U TOKaszarened 1sera. DoromeTpuyueckue
cucteMbl.  CoBpeMeHHBIE  METONbl  (POTOINEKTPHUUECKON  (POTOMETpPHUH.
[TonsipuzanmoHHbIC HAOTIOACHUS.

2.1.6. Pamuorteneckombl, NpuHIUN paboThl. Pa3nauuHbie TUOBI aHTEHH
(mapabosinueckue, AMMOJbHBIE, AHTEHHbIE pemeTKr). DPGdEeKTUBHAS IUIOIAIb
aHTeHHbL. Pa3mep u popma auarpaMMbl HapPaBJIEHHOCTH.

2.1.7. PagnomeTpsl. AHTEHHAs TeMIepaTypa, IIlyMoBasi TemrepaTypa, mojoca
IIPOITYCKAHMS, YyBCTBUTEIBHOCTD.

2.1.8. Ilpunmunel wunTepdepomerpun. Pammomnrepdepomerpel. Merton
anepTypHOro CHHTe3a. PaaMoTreneckonmbl ¢  HE3alOJHEHHOW  anepTypom.
WUnTtepdepomerpuss co  CBEpXMJIMHHBIMM  0a3zaMu. YTJIOBOE  pa3pelleHue
UHTEP(PEPOMETPOB.

2.1.9. AGeppanuu ONTHYECKUX CUCTEM, CIIOCOOBI MX YMEHbIlIeHUs. Bnusuue
atMoc(depbl Ha U300paKEHUE TOUEYHOTO 00beKkTa. MeToIbl OBBIIICHUSI KaueCcTBa
M300pakeHHsl. AKTUBHAS U aJaiTUBHAs ONTHKA.

2.1.10. Knaccuueckuii  audpakiMoHHBIN  crmekTporpad.  Dmrene-
cnektporpad. Ilonyyenue cnekrpa ¢ ucnoib3oBaHueM uHreppepomerpa Dadpu-
ITepo.

2.1.11. AOCONIOTHOE W OTHOCHUTEJIIbHOE  HM3MEpPEHHE  IOTOKOB
paguou3IIy4eHUss, TOYHOCTh u3MepeHuil. OlleHKa JMHEHHOM W KPYroBOU
NOJIIPU3ALMHI PATUOU3ITYYEHUS.

2.1.12. BueatMmocdepHbie HaOIMOJeHUsA, peliaeMble 3anaun. [lpueMHHKH
U3ITy4eHUsI, UCTOJb3yeMble JUIsl Jaliekol WHQpaKpacHOW W yIbTpadHOJIETOBOU
obJactu, PEHTT€HOBCKOM u raMmMa-o0JacTsX. NudpakpacHsie,

ybTpadroIETOBbIE, PEHTTEHOBCKHUE U TaMMa-00CepBaTOPUH.



2.2. CoJiHIIEe M COJTHEYHAS CUCTEMA

2.2.1. OcnoBuble xapaktepuctuku ConHla Kak 3Be3bl. BHyTpeHHee
ctpoenue. @orocdepa. Xpomochepa. Kopona. ConHeuHslit BeTep.

2.2.2. AxtuBHble oOpa3oBanus Ha COJHIE, CBSI3b C MArHUTHBIMHU MOJISIMHU.
ConHeuHblE BCOBIIKKM M CONPOBOXKAAIONIME HX SBJICHUSA. PEHTreHOBCKOE
mainyyeHue  Connma.  CHOKOWMHOE M CHOPAJUYECKOE  paJuOU3IydYEHUE.
[IpencraBiieHne O renMOCENCMOIIOTUN.

2.2.3. OcHOBHbIE XapaKTEPUCTUKHU IUIAHET (Macca, MIOTHOCTb, XapaKTep
BpalleHMs], CBOMCTBA aTMOC(EpPbl, MAarHUTHBIE TOJI, YCIOBUS HA MOBEPXHOCTH).
HazemHble 1 KOCMUYECKHE METO/IbI HCCIEIOBAHUS TEN COTHEYHOM CUCTEMBI.

2.2.4. Mansie tena ConHeuHod cucteMbl. CIyTHUKM M KOJIbLIA TIUIAHET.
Actepouppl 1 osica actepouoB. KomeTsl.

2.2.5. duznueckoe COCTOSHUE MEXKIIJIAaHETHON cpejibl. MeTeopHOe BEIIeCTBO.

2.2.6. PaguounsnyuyeHue 1uiaHeT. PaanonokalnoHHble METOJIbl UCCIEA0BAHUS

IUIAHET U MaJIbIX TE€J COJTHEYHOMN CHCTEMBI.

3.3. 3Be3anb1

2.3.1. CnexTpasibHast KimacCupUKaIus 3Be371, e¢ (pu3ndeckas HHTePIPETAIIHsL.

2.3.2. CeetuMocTH, d(pPeKTUBHBIC TEMIIEpaTyphbl U MOKa3aTeIu I[BETa 3BE3/I.
[IpsiMble U KOCBEHHbIE METOJIbI OINpEAENICHUs W3 HAONIOACHUI pa3MepoB U Macc
3BE3I.

2.3.3. HcTOYHMKH OHHEpPTrUM Ha PANMUYHBIX CTAIUSAX OHBOJIOLUU 3BE3I.
OBOJIIOLIMOHHBIE ~ TPEKW  3B€3J  pPa3IMyHOM  Macchl Ha  Juarpamme
['epummpynra-Peccena (quarpamMmMe 1BET—CBETHUMOCThH). KoOHeuHble cTaguu
3Be3JHOI 3BOMIOLMU. BeipokneHHble 3Be3/bl (Oesble KapiuKu), HEUTPOHHBIE
3BE3/bl, YEPHbIE JbIPbI, UX (PU3UUECKHE CBOICTBA M HAONIOJAaEeMbIe MPOSBICHUS.
Paguonynbcapsl.

2.3.4. ]JIBoitHBIC M KpaTHBIC 3BE3/bl. 3aTMEHHO-TIEpeMEHHbIe. DYHKITUS Macc

H OICHKa MaCC KOMIIOHCHT B I[BOﬁHBIX CHUCTCMaAX.



2.3.5. TecHble NBOMHBIE CUCTEMBI U OCOOCHHOCTH MX DBOJIOLMHU. AKKpELHs
Ha KOMIAKTHBIE 3Be3/Ibl. PEHTT€HOBCKME UCTOYHUKH B IBOMHBIX cucTemMax. HoBbie
3Be3/bl. bapcrepsl.

2.3.6. IlepemenHble U HecTallMOHapHble 3Be3Abl.  [lynbcupyrommue
nepeMeHHble (Iedenapl, A0ATONepUoANYECKrUe MepeMeHHbIe, MepEeMEHHbIE THUIIa
KK Jlupsi). 3Be3nbl ¢ obonoukamu (Be, MK). 3Be3nsl Tuna T Tenbiia. OObEKTHI
Ae/Be Xepbura. Kataknusmuueckue nepeMeHHbIE.

2.3.7. CBepXHOBBIE 3BE€3/Ibl, TUIIBI CBEPXHOBBIX, HAOI0/JaeMble OCOOEHHOCTH.
[Iporeccel, mpuBoAsAlIME K B3pbIBY. POIb CBEpXHOBBHIX B 00OTalleHUU

MC)K3BC3I[HOI>1 CpCAbI TAXKCIBIMU JICMCHTAMU.

2.4. OcHOBBI TeOpeTUYECKOH acTpoduznku

24.1. OneMeHTapHble  IPOLECCHl  M3IYyYEeHHs W TOIJIOLIEHUs
JJIEKTPOMArHUTHBIX KBaHTOB. M3inyueHne M pacnpoCTpaHEHUE paJuOBOIH B
TEIUIOBOM TuiazMe. KocMuYeckne WCTOYHMKM TEIUIOBOTO W HETEIIOBOIO
U3TYy4YEHUS B Pa3JIMYHBIX 00JIACTIX CHEKTpa.

2.4.2. MexaHu3Mbl TIepeHOCAa SHEPrUH. YpaBHEHHE TepeHoca. JlokampHOE
TEPMOAMHAMHYECKOE PABHOBECUE. DIUHITOHOBCKHUM MPENE] CBETUMOCTH.

2.4.3. VIcTOYHUKH TIOTJIONICHUS] B KOHTHHYYME B aTMocdepax 3Be3n u hopma
HETPEPBIBHBIX CHEKTPOB IS 3BE3]T PA3JIMYHBIX KIIACCOB.

2.4.4. Monenu 3Be3nHbIX artMmochep. Mexanusmbl oOpa3oBaHMS JTUHUMN
nornomieHus. [loHATHEe SKBUBaNEHTHOW MMIMPUHBI JUHUK. [Ipodunu nuHUH,
MEXaHU3Mbl yIIMpeHus: JuHuil. KpuBas pocta. XMMHUYECKHHA COCTAaB 3BE3AHBIX
aTMocdep.

2.4.5. YpaBHeHUs, OMUCHIBAIOIINE BHYTpEeHHee CTpoeHue 3Be3d. CTpoeHue
3BE3]1 PA3JINYHBIX CIIEKTPAJIbHBIX KJIACCOB. Y PABHEHUE COCTOSHUS BBIPOXKICHHOTO
raza. [IpenenpHas Macca GebIX KAPJIUKOB M HEUTPOHHBIX 3BE3].

2.4.6. Teopusi KOCMHUYECKOTO paAUOU3IydyeHHs. TOpPMO3HOE W3IyUYCHHE

IIJ1a3MBI. MaFHI/ITOTOpMOBHOG N3JTy4YCHHUC. CI/IHXpOTpOHHOG N3JTYy4YCHHC



PEISATUBUCTCKUX dJEKTPOHOB. Bpemsi BbicBeuuBanus. OOpaTHbii KomnToH—

s dexrT.

2.5. T'anakTuka

2.5.1. Crpoenne ['amakTviku. 3Be37HBIC HACENCHHS W  TOJICHCTEMEI.
CnupanbHast cTpykrypa [anmaktuku, HaOmomaeMmble TposBieHus. Aapo
['anakTuky.

2.5.2. 3Be3iHbIE CKOIUIEHUS U acconuanuu. MaTepnperanus nuarpaMmm 1BeT—
3BE3HAsl BEJIIMYMHA.

2.5.3. 3Be3nnas xuHeMaTtuka. J[pmkenwe CoOJHIIA OTHOCHUTEIBHO 3BE3J.
Bpamenne I'anmaktuku. CBsI3b KMHEMATUYECKUX CBOMCTB C IPOCTPAHCTBEHHBIM
pacripesieIieHueM 00BEKTOB.

2.5.4. 3Be3nHas nuHamuka. PazoBas MIOTHOCTH U ypaBHeHUE bonbliMana 1ist
3BE3IHBbIX cucTteM. MHTerpansl aBvkeHus. TeopeMa BupHaia U €€ NPUMEHEHHUE.
Perymsipupie  u  uwpperynspHele cwibl. Bpems  penakcanuu.  MHTerpan
CTOJIKHOBEHH.

2.5.5. T'paBuTanoHHass YCTOMYMBOCTH TOHKOTO BpPAIIAIOMIETOCS IHCKA.
JucnepcuonHoe ypaBHeHHe. CnupanbHble BETBH, IMPEACTABICHUE O BOJHAX
IJIOTHOCTH.

2.5.6. du3ndecKkoe COCTOSTHUE MEX3BE3THOTO raza. MoJjeKysipHbIe 00IaKa,
oonmactu H1 u HU, xoponanbHBI Ta3, Ma3epHble KOHJIECHCAUU. MeXaHU3MBI
M3JIyYCHUS ra3a B pa3jInyHbIX COCTOSHUSX.

2.5.7. OnTuyeckoe M3IyUYCHHE MEXK3BE3JHOrO Tas3a. 3amnpelieHHbIC JIMHUU.
['a30BBIE TyMAaHHOCTH Pa3JIMYHBIX TUIOB. Pagnonunun. Ma3zepHble HCTOYHUKMU.

2.5.8. YnapHble BOJHBI B MEX3Be3qHON cpeae. OCTaTKM CBEPXHOBBIX M HMX
ABOJIFOLIUSL.

2.5.9. I'paBuTanIiOHHasT HEYCTOMYMBOCTb Ta30BOM CpEIbl M KOHJICHCAIIHS
raza. [Iporo3Be3npl U Mosoabie 3Be3fbl. OKoJio3Be3nHble Jucku. OOnactu

3BE€3/1000pa30BaHMS.



2.5.10. Mex3Be3nHas mbUIb, HaOMogaemble TmposiBiieHus. CoOCTBEHHOE
U3JIy4eHUe NbUTH. MexX3Be3/IHOE MOTJIOIEHUE U €T0 YYET.

2.5.11. Mex3Be3aHble MarHuTHBIC IO/, HaOII0JaeMble IPOSBIICHHUS.
[Tonarue BMOpoxkeHHOCTH Toys. Kocmuyeckue nyuyu, UX MpOSIBICHUSI, OCHOBHBIE
UCTOYHUKHU. PacrpocTpaHeHMe KOCMUYECKMX JIydell B MarHUTHOM IOJie

['anakTukmu.

2.6. BHerajakTnuyeckasi aCTpOHOMMS U 3JIeMEHThI KOCMOJIOTHH

2.6.1. Knaccuduxkarus ranaktuk. OCOOEHHOCTH CTPYKTYPBI TAIAKTHK Pa3HBIX
Mopdosornueckux TunoB. CopepxaHue ra3a 1 38€31000pa30BaHUE B TATAKTHKAX.

2.6.2. Pa3mepbl, CBETUMOCTb, CKOPOCTb BpAILEHUS U Macca TaJlaKTHUK,
NPUHIUIOBL UX OLEHOK. [Ipobnema cymecTtBoBaHus TemMHOro raino. Kapimukobie
rajJlakTUKH, Ha0JIt0JaeMble OCOOCHHOCTH.

2.6.3. I'pynmbl ¥ CKOIUIEHUSl TaJIaKTUK. B3anMoaeicTByIOlUE TaJaKTUKH.
MeXraJlakTHYECKHI Ta3 B CUCTEMAaX TaJaKTHK.

2.6.4. Tamaktuku c axkTuBHbIMU siapamu. KBazapel. [lpencraBnenue o
MEXaHU3MaX aKTUBHOCTH.

2.6.5. PagmousnydeHne TalakTHK U HUX saep. PaavoranakTUKH: MOIIHOCTH
pPaaMoON3IIyYeHUs, paIUOCTPYKTypa. Patnomkersl.

2.6.6. lllxkama  paccrosHui, 3akoH XaO0Oma. KpymHomacmraOHOE
pacnpeeseHue TaTakTHK.

2.6.7. ®puaMaHOBCKHE MOJICIN pacIIupsroieiics BceeneHHOW, MOHATHE
KPUTUYECKON TMJIOTHOCTU U KOCMOJIOTUYECKON mocTosiHHOM. [locrosinHas Xa66ua
U «BO3pacT» BeeneHHoM.

2.6.8. PenukToBOE M3Iy4YEHUE, €ro NnpoucxoxjacHue. OIyKTyaluu SpKOCTH.
Pannue craguu pacumpenus Beenennont. [lepBUYHbIN HYKIEOCUHTES.

2.6.9. Ilpo6nema oOpaszoBaHus TamakTUK. OXXKHJTaeMble CBOMCTBA MOJIOJIBIX

rajlakTuk. ['aJlakTHKHM Ha OOIBIITNX KpaCHBIX CMCIICHUSAX.
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