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1, OBIIUE ITOJOXEHMUS

[IporpaMMa mnpenHasHayeHa [UIS JIMI, MOCTYIAIOIMX B aCIHUPAHTYDPY
DenepallbHOrO0 IoCyNapCTBEHHOTO OIODKETHOTO YUpEeXIAEHUs HAayKu MHCTUTYT
COJTHEYHO-3¢MHOHN (u3uku Cubupckoro otneneHuss Poccuiickoi akageMuM Hayk
(manee MC3® CO PAH) no nampasinenuro noarotoBku 03.06.01— ®duzmka u
aCTPOHOMUSI; HanpaBlIeHHOCTh (mpoduib) 01.03.02 — AcTtpodmusuka U 3Be3gHAS
ACTPOHOMUSI.

IIporpamma sBiseTcss pyKoBOASIIUM y4eOHO-METONUYECKAM [TOKYMEHTOM
JUISL IEJICHAIIPABIICHHON MOATOTOBKU K BCTYIMUTEIFHOMY HUCIBITAHHUIO.

IIporpamma BcTynuTenspHOrO UCHBITAaHHS COOPMHUPOBAHA HA OCHOBE
DenepanbHOro rocy1apcTBEHHOTO 00pa3oBaTeNbHOTO CTaHAApTa  BBICIIETO
0o0pa3oBaHUsl MO HampaBieHuro mnoarotoBku 03.04.02. ®wusuxa (YPOBEHB
MarucTpaTyphl), yTBepKAeHHOro IlpumkazoM MuHHMCTEPCTBOM 0Opa3OBaHUA U
Hayku Poccuiickoit @enepanuu ot 28.08.2015 r. Noe 913 U B COOTBETCTBHUH C
[Ipukaszom MuHucrepctBoM oOpazoBanuss ¥ Hayku Poccuiickoit Demepaiii OT
12.01.2017 1. Nel3 «O6 yTBepkmeHHHM @OpsAKa IOpueMa Ha OOydYeHHe IO
00pa3oBaTeNbHBIM  IIPOTPaMMaM  BBICIIEr0 0Opa3oBaHMA — IPOrpaMMmam
[IOATOTOBKH HAYYHO-II€IarOrHYeCKUX KaJpoB B aCIIUPAHTYPEN.

Il. ®POPMA ITPOBEJAEHUSI U KPUTEPUU OILIEHKHA

BerynurenbHoe HcmbpiTaHHe NPOBOAUTHCS B (OPME YCTHOTO JK3aMeHa.
OK3aMEHAlMOHHBIH OHMJIET COCTOMUT M3 TpeX TEOpeTUUecKuX BompocoB. OTBET Ha
KaXXIbIH TEOPETUYECKUN BOMPOC OIEHHUBAETCS 10 MATUOAUIFHOM IIIKAJIe COrJIaCHO
Tabmuie 1. Mrorosslii 6amm 3a BCTYyNUTENbHOE MCIBITAHWE OMpenesiercss Kak
CpenHee apu(PMETHIECKOe MOJYYEHHBIX OLIEHOK.

labnuna 1. Kpurepyuy olleHKH 0TBeTa Ha TEOPETHYECKHI BOIIPOC

banisl Kpurepun oneHku

[lonusle, wucyepnwIBaroOmKe, apryMeHTUPOBAHHBIE
OTBETBI Ha BCE€ OCHOBHBICE MU JOIOJHUTEILHBIE
BONIpPOCEl.  OTBETBHI  OTJIMYAIOTCI  JIOTHYECKOU
IOCTIETIOBATEIBHOCTBIO, YETKOCTHIO B BBIPAXKEHUU
MBICJIEHN 51 OOOCHOBaHHOCTBIO BBIBOJIOB,
JEMOHCTPUPYIOIIUX 3HAHUE UCTOYHUKOB,
MOHATHMHOrO  ammapatra W  yMEHHE  HMU
ITI0JIb30BATHCS IIPU OTBETE.

5 (OTanyHO)

He pgocratoyHo nonHble W apryMeHTUPOBAaHHBIE
OTBETBl Ha BCE OCHOBHBIE H JOIIOJHUTEJIHHBIE
BONPOCEL. OTBETHI OTIMYAIOTCI  JIOTUYHOCTBIO,
YETKOCTbIO, 3HAaHHEM MOHATUMHOIO ammapara u
JIATEPATYPHI 110 TEME BOIIPOCA MPU HE3HAUUTEIIBLHBIX
YIYIIEHUSAX IPU OTBETE.

4 (Xopor1iio)




Henonueie u cimabo aprymeHTHpPOBaHHBIE OTBETHI,

NEMOHCTpPUpPYIOIIlee  OO0Illlee  IpeACTaBIeHHE U
[TOHHUMAaHHE CYyTU BONPOCa, IIOHATUUHOIO arapara u
00s13aTeIbHON JTUTEPATYPHI.

3 (Y 1OBJIETBOPUTEILHO)

Camoe oOliee mpeacTaBiieHHE O PacCMaTpUBAEMOM

2 (He ynoBneTBopuTensHO) | BOIpoce,  OTBEYAMOIIEE  JIMIIb  MHUHUMATHHBIM
TpeOoBaHusIM. Cepbe3HbIE OITHOKH.

OTcyTcTBHE OTBeTa HA BONPOCHI OHJIETA, OTBET
TOJBKO Ha OJUH BOIIPOC; MOIIBITKA OTBETA HA BOIIPOC
0e3 pacKphITUSI OCHOBHOI'O COJEpIKaHHS, ITOAMEHA
1 (Ilmoxo) OTBETa Ha BONPOC DHK3aMEHAIIMOHHOI'O OHJIETA,
OTBETOM Ha CMEXXHBIE BOIIPOCHI (OTHOCSIIIHMECS K TEM
)K€ TeMaM), HECAaHKIMOHUPOBAHHBIA JOCTYyI K
y4eO0HBIM MaTepuasam.

I1I. COAEPKAHUE ITPOT'PAMMOBI

Paszoen 1 Connue u conneunas cucmema

OcHoBHBle XapakTepucTuku CoNHIIA KaK 3Be3fbl. BHYTpeHHee CTpOeHHe.
Dotochepa. Xpomochepa. Kopona. ConHeunslii Betep.

AxTHBHBIE OOpasoBanusi Ha CojHIlE, CBSI3b C MAarHUTHBIMH TIOJISIMH.
CojiHeuHBle BCOBIIIKA M CONPOBOXKIAIOIIME MX SBICHHUSA. PEeHTreHOBCKOE
n3mydyenue  Comama.  CrokoMHOE H CIIOpaMyecKoe  pafHOHM3IIydeHHe.
lIpencrasnenne o remmoceiicmMonoruu. CosHeuHble (AKTOPHl KOCMHYECKOH
[TOTOBbI.

OCHOBHBIE ~XapakTEPUCTUKU IUTaHeT (Macca, IUIOTHOCTh, XapakTep
BpalllEeHHUs1, CBOMCTBA aTMOC(EPHI, MArHUTHBIE TIOJISI, YCIOBHUS Ha ITIOBEPXHOCTH ).

HazemHnrle 1 KocMHuYecKre METOABI HCCIEN0BAHUS TEJ COTHEYHOMN CHCTEMB.

Manbie Ttena ConneuyHod cuctemsl. CHyTHHKM ¥ KOJNbIA IIJIQHET.
ACTEpPOUBI U MMosica acCTeporu10B. KoMeThl.

DU3HYECKOe COCTOSIHHUE MEXKILIAHETHOMH cpenbl. MeTeopHoe BEeIIeCTBO.

Paguousnyyenue muaner. PaaMonokanMoOHHBIE METOMBI HCCIIENOBAHMS
[IAHET U MaJIbIX TE€JI COJTHEYHON CUCTEMEBI.

Pa3zoen 2. 3ee30b1

CnieKkTpanbHas KiaccuUKaIys 3Be3/1, ee (pu3nudeckasi HHTEPIPETALHSL.

CBETHMMOCTH, 3¢ (eKTUBHBIE TEMIIEPATYPHI U TIOKA3aTEH IBETA 3BE3]L.

[IpsimMBle ¥ KOCBEHHBIE METONBI ONpE/e/eHNs U3 HAOMIONEHUI pasMepoB u
MaccC 3Be3I.

MICTOYHMKH 3HEpTUHU Ha pa3IHYHBIX CTAIUSX SBOJIOIMH 3BE3L.

IJBOJIFOIIMOHHEIE TPEKH 3BE3/1 PA3IMYHON MacChl Ha UArpaMMe

| epuimpynra-Peccena (quarpamMme nBeT—cBeTUMOCTb). KoHeuHbIe cTauu




3BE€3HOU DJBOJIOLMU. BBIpoXAeHHbIE 3Be3Abl (Oelble KapiauKu), HEUTPOHHBIE
3BE3/IbI, YePHBIE IBIPHI, UX (DU3NUECKHE CBOMCTBA U HAOJIIOJaeMEbIe IIPOSIBIIEHMS.

Panuonynbcapsl.

JIBOMHBIE W KpaTHbIE 3Be3/bl. 3aTMEHHO-IepeMeHHble. DYyHKIHUSI MacC |
OlLIEHKa MacC KOMIIOHEHT B JBOMHBIX CHCTEMAX.

T'ecHple nBOMHBIE CUCTEMBI U OCOOCHHOCTH MX 3BOIIOIMH. AKKpeLHs Ha
KOMITAKTHBIE 3B€3/1bl. PEHTIeHOBCKHE UCTOYHHUKH B IBOMHBIX cucTeMaX. HoBble
3Be3/bl. bapcTepsl.

IlepemenHble M HecTauuoHapHble 3Be3Abl. IlyJabCHpYIOLIME IepEMEHHBIE
(uedennpl, [oaronepruoandecKre epeMeHHble, IepeMeHHbIe TUIA
KK Jlupsr). 3Be3nsl ¢ obonoukamu (Be, MK). 3Be3nsl Tuna T Tenpua. OOBEKTHI
Ae/Be Xepbura. Kataknmu3mMuyeckue nepeMeHHbIe.

CBepXHOBBIE 3BE3/bl, THIIBI CBEPXHOBBLIX, HAOIIONAaeMble OCOOEHHOCTH.
IIpomeccel, mpuBosiiue kK B3pheIBY. POJIb CBEPXHOBBIX B 000OTaIlleHUH
MEXX3BE3HOMN CPENBI TXKEIBIMH dJIEMEHTAMMU.

Pa3zoen 3 Ocroebl meopemuueckoii acmpo@uuxku

DJIEMEHTapHbIE IIPOLECCHl M3JyYeHHUs M IIOIVIOIIEHHS 3JIEKTPOMATHUTHBIX
KBaHTOB. lVI3imydeHue U pacnpocTpaHeHHWE paJHOBOJIH B TEIUIOBOM ILIa3Me.
KocMmuyeckre HCTOYHUKH TEMIOBOI0 ¥ HETEIIIOBOTO
U3JTy4YCHHS B pa3IUYHbIX 00JIaCTIX CIEKTpa.

MexaHHM3MBl IIepeHOca JSHEpPruH. YpaBHEHHe IiepeHoca. JIOKallbHOe
TEPMOJMHAMHUYECKOE PABHOBECHE. JIIMHITOHOBCKUH MPEIeNI CBETUMOCTH.

McrouyHuky morinomeHuss B KOHTHHyyMe B aTMmocdepax 3Be3n U (dopMa
HEIIPEPBIBHBIX CIIEKTPOB JJIS 3BE3]] PA3JIHMYHBIX KJIACCOB.

Mopnenu  3Be3mHbIX aTMmocthep. MexaHu3Mbl 00pa3OBaHUS  JIMHUM
noryioweHus. llonsitue sSKBUBaJIEHTHOW IIWMPUHBI JHHUN. IIpodunu IuUHUH,
MEXaHU3Mbl YIIMPEHHUS JTUHUU. KpuBas pocta. XHMMHUYECKUN COCTAB 3BE3IHBIX
aTMocahep.

YpaBHEHHs, ONMCHIBAIOLINE BHYTpeHHee cTpoeHue 3Be3n. CTpoeHHe 3Be3l
pa3IUYHBIX CHEKTPAIBHBIX KJIACCOB. Y PaBHEHUE COCTOSHHUS BBIPOXKJIEHHOTO rasa.
lIpenensnas macca 6enbIX KapIMKOB M HEMTPOHHBIX 3BE3]I.

T'eopuss KocMuyeckoro paguousinydeHus. TOpMO3HOE H3ITYUYEHHE TLIA3MBL.
MarautoTopMosHoe wusnydeHue. CHHXPOTPOHHOE H3IIyYEHHE DPENSITHBHUCTCKUX
5JIEKTPOHOB. Bpems BricBeunBanusa. O0patHsiii KoMnToH — 3¢ dexT.

Pazoen 4 I'anaxkmuka

Crpoenune ['anaxTuku. 3Be3nHble HaceleHWs W MojcUcTeMbl. CIUpaibHAast
CTPYKTypa | amakTuku, Habmronaemele posiBiaeHus. Siapo [amakTuky.

3BE3MHBIE CKOIUIEHUS W accoluanuu. MHTeprnperanus IuarpaMM I[BET—
3BE€3IHAsl BEJIMYMHA.



3Be3nHas kuHematuka. [[Bmkenue CoiHIla OTHOCHTEIBHO 3Be31. Bparienue
['amaktuku. CBsI3p  KMHEMATHYECKHUX  CBOMCTB C  IIPOCTPAHCTBEHHBIM
pacnpeneieHueM 00bEeKTOB.

3Be3nHas auHaMuka. Pa3zoBas IUIOTHOCTH M ypaBHEHHE bojbliMaHa LIS
3B€3IHBIX cucTeM. MHTerpansl nBuxenus. Teopema BupHana M ee NpHUMEHEHHE.
PerynspHbie U upperyispHble CHILL.

| paBuTaniMoOHHass  yCTOMYHMBOCTh  TOHKOIO  BpalllalOIIErocs  JHUCKa.
Jlucniepcuonnoe ypaBHeHue. CrUpallbHBIE BETBH, IPEACTABICHHE O BOJIHAX
[IJIOTHOCTH.

DHU3UYECKOEe COCTOSHHE MEX3BE3JHOro Trasa. MoJeKysIapHble 00J1aKa,
obmactu H1 wm HW, xopoHandbHBIM TIa3, Ma3epHble KOHJEHCAlUU. MeXaHW3MBI
M3TYYEHHUS ra3a B PA3IMYHBIX COCTOSHUAX.

Onruyeckoe U3Iy4YyeHHWE MEX3BE3JIHOIO Ta3a. J3alpelleHHble JUHUM.
['a30BbIE TyMaHHOCTH pa3NUYHBIX THIOB. Pagronuaun. MasepHble HCTOUHHUKH.

YIoapHble BOJHBI B MexX3Be3NHOW cpeme. OCTaTKM CBEPXHOBBIX M HX
3BOJIFOLIHSI.

| paBuTalIMOHHAs HEYCTOWYMBOCTH TI'a30BOM Cpelbl M KOHIEHCALMs rasa.
IIpoto3Be3npl u  Momomple  3Be3nbl.  Okoo3Be3aHBIE THUCKU. (Q0IacTH
3B€31000pa30BaHUs.

Mex3Be3qHas nblIb, HaOM0AaeMble nposiBieHus. COOCTBEHHOE U3ITyYEHHUE
MBUTH. MeX3Be3HOe MOTJIOIEHHE U €T0 YYeT.

Mex3Be3iHbple MarHWTHBIE T0JIs, HaOmofaemMble IPOSBIeHUS. [loHSTHE
BMOPOXXEHHOCTA moys. KocMuueckue JydW, HUX TPOSBIECHHUSA, OCHOBHBIE
UCTOYHUKU. PacmpocTpaHeHMe KOCMHYECKHX JIydeld B MArHUTHOM IIOJIe
| anakTukm.

Paszoen 5 Bnezanakmuueckas acmpoHomus u nemeHmol KOCMO102UU

Knaccudukarms ramaktuk. OCOOEHHOCTH CTPYKTYPHI TallaKTUK Pa3HBIX
Mopdotornyeckux TunoB. CoJepikaHue ra3a v 3Be31000pa30BaHUE B raTaKTHKAX.

Pa3mepsl, cBeTHMOCTB, CKOPOCThH BpallleHHsl ¥ Macca IajJaKTHK, TPUHIATIEI
nX oueHOK. IIpobnema cymecTBoBaHMs TeMHOro rano. KapiaukoBble rajaKTHKH,
HaOJr0gaeMble 0COOEHHOCTH.

['pynmbl ¥ cKOIUIeHHMsSI TraNakTHK. B3auMoIeHCTBYIOIIME TalaKTHUKH.
MexranakTuueckuii ra3 B CHCTEMAaX raIaKTHK.

["amaxkTviku ¢ akTuBHBIMU simpamu. KBazapsl. [IpencrasieHre 0 MeXxaHu3Max
AKTUBHOCTH.

PannousiydyeHrne ramakTMk W MX sgep. PaguoralakTHKH: MOIIHOCTE
pamuouslydYeHUs, paauoCTPyKTypa. PamgnomkeTsl.

Illkanma paccrosnuii, 3axoH Xa66ma. KpynHomacmrabHoe pacmpejesieHue
raJIaKTHK.

OprIMaHOBCKHE  MOJENHM  paclIMpsionleiicss  BceleHHOH, OHATHE
KPUTUYECKOM IIOTHOCTH U KOCMOJIOTHYECKOHN MocTosiHHOM. [locTossHHas Xab6ia
1 «BO3pacT» BceneHHOIA.



PenukToBoe wu3nydyeHue, ero mnpoucxoxkaeHue. DIyKTyanuu SPKOCTH.
Pannue ctaguu pacmmpenus Beenennoii. [IepBUYHBIN HYKIIEOCHHTES.

[Ipobnema oOpa3oBanus ramakTuk. OKHUZaeMble CBOWCTBA MOJIOIBIX
rajakTUK. lamakTMKM Ha OONBIIMX KpacHBIX CMeIleHusax. IlpencraBieHue o
TEMHOMW MaTepHH ¥ TeMHOU sHepru. [IpencraBienre o rpaBUTAIMOHHBIX BOJIHAX.

Paszoen 6. Ilpuboper u memoovt acmpopuzuxu

Ontryeckue Teneckornbl. DPGEKTUBHOCTh TEIECKONOB, CBSI3b C KA4eCTBOM
n300pakeHusi. MeTOAbl HOCTIKEHHsI BBICOKOIO YIIIOBOTO pa3peleHus. AKTHBHAS
U aJlalITUBHAs OINTHKA.

IlpuHuumer — ciextpanbHoro ananmsa. Cnekrporpadpel. CHekTpaibHOe
pa3penreHue U PaKkTopbl, €ro ONpeIeISIOIIHE.

ConHeYHbIe TeNEecKONbl: Henoctat, KopoHorpad. IIpHHLIUNEI H3MepeHHs
MarHUTHBIX Iojiek Ha CoJHIIE.

| IppeMHuKE onTHYeckoro u3nmydeHus. MOTOIEKTPHYECKUN YMHOKHTEIb.
[Ipuboper ¢ 3apsmoBoit cBs3pro. IloHATHE KBaHTOBOTO BBIXOMA. OCOOGEHHOCTH
perucTpanuyi HHPPaKpacHOTO H3JIYUECHHUS.

Illkanma 3Be3HBIX BENMMYUMH M TOKasarejed nBeTa. OOTOMETPHUYECKHE
cucTeMbl.  COBpeMEHHBIE  METOABl  (DOTORIEKTPUYECKOM  (HOTOMETPHUH.
[ lonspu3ainoHHbIE HAOIIO NEHUS.

Paguoreneckonsl, mnpwHOMII  paGoThl. Pa3Tu4Hble  THUIBI  aHTEHH
(mapabosnvecKue, OUIONBHBIE, aHTEHHBIE pemeTkH). JbGheKTHBHAs ILIOMIAIb
aHTeHHBI. PasMep U popma nquarpamMmel HapaBIEeHHOCTH.

Pannomerpel. AHTeHHass Temmeparypa, LIymMoBas TeMIIepaTypa, MoJoca
IPOILYCKaHWsl, YyBCTBUTEIbHOCT.

[ IpuHIUTIBL UHTEPPEPOMETPHH. PanuounTepdhepoMeTpsl. Meton
allePTYPHOTO  CHHTe3a. PanuoTeneckomsl C  HE3alOJHEHHOM  amepTypoi.
MuTteppepomerpuss co CBEepXIUIMHHBIMH 0OazaMi. YIJIOBOE paspelieHue
HHTEP(PEPOMETPOB.

ADeppalii ONTHYECKHX CHCTEM, CIIOCOOBI WX YMeHbBIIEHHS. BiausgHue
aTMOC(EPBI Ha U300paKeHUE TOUEYHOI0 00BbEeKTa. MeTO bl OBEBIIIEHN Ka4ecTBa
M300paXeHUs. AKTHBHAs U aJalTUBHAS ONTHKA.

Knaccuueckuii nudpakumonHsli crnektporpad. Dmenne- crektporpad.
Ilomy4enue ciextpa ¢ ncnonszoBanuem unreppepomerpa ®adpu- Ilepo.

AOCOJIIOTHOE ¥ OTHOCHTEIBHOE H3MEPEHHE IIOTOKOB DaIHOU3IyYEHHS,
TOYHOCTh  M3MepeHuH. OlleHKa JMHEHMHONM ¥  KpyroBoil  MOJSIpU3aLvU
PagUOU3IIyUYEHHS.

Breatmocepubie  HaOmromeHus, pemraeMble  3a1aYM. | [IpuemMHUKH
M3JTy9CHUS, HUCIOJIB3YEMBIE ISl MalleKOM HMH(PpPaKpacHOW H yIbTpadHOIETOBOM
o0acTu, PEHTI€HOBCKO 5 ramMmma-o0acTsx. NubpakpacHkle,
YIbTPa(QUONETOBLIE, PEHTTEHOBCKHE M FaMMa-00CepBATOPHH.
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