


2
BBenenune

B ocHOBy nmaHHOW TpOrpaMMbl TOJIOKEHBI CIAEAYIONINE TUCHUILIMHBI: OOMIMI Kypc
acTpo(U3MKH, KypC TPaKTHUECKOM  acTpoPH3HMKH, TeopeThdyeckas acTpopus3uka u
panuoactpoHomus. IIporpamma pa3paboTaHa S3KCIEPTHBIM COBETOM IO ¢u3uke Beicuiei
aTTeCTallMOHHOM  Komuccuu  MwuHoOpazoBanust Poccum mpu  ywactum MIY  um.
M.B.JlomonocoBa u I'’AWILI.

l. IIpudopsl 1 MeTOABI ACTPOPU3UKHU

1. OnTtuueckue Teneckonbl. J(P(HEKTUBHOCTh TEJIECKONOB, CBSI3b C Kaue€CTBOM H300pa’KEHMSL.
MeTo bl JOCTHKEHHS BBICOKOT'O YIJIOBOTO pa3pelieHus. AKTUBHAsS U a/lallTUBHAs OITHKA.

2. Ilpunuuns! cnektpanpHoro ananusa. Cnekrtporpadsl. CrekTpalbHOE paspellieHHe U
(bakTOpBbI, €ro OMpeeIIIONIe.

3. ConHeuHble TEJECKOMNBI: 1iesocTaT, KopoHorpad. IIpuHIunel u3mMepeHuss MarHUTHBIX MOJIEH
Ha CouHLe.

4. TlpueMHHMKH ONTHYECKOro u3iaydeHus. DOTo3JaeKTpUUecKUid yMHOXUTeNb. [Ipubopsr ¢
3aps110Boi cBA3bIO. [IoHATHE KBaHTOBOrO BbIX0/1a. OCOOEHHOCTH pErucTpal HHPpaKpacHoro
U3ITyYEeHUS.

5. Illkama 3Be3gHBIX BEJIWYMH M IOKazarenedl 1nBera. POTOMETPUYECKUE CHUCTEMBI.
CoBpemenHble MeTobl hoTodIeKTpruueckor poToMerpuu. [lonspuzanuonnbie HAOTIOACHHUS.

6. Paguoreneckonbl, mnpuHUMII paboThl. Pa3nuuyHble TUMNBI aHTEHH (mapabonuyeckue,
JTUTIONbHBIE, aHTEHHbIe penieTkd). Od¢eKkTuBHas IUIOMIAab aHTeHHBL. Pa3smep u ¢opma
JarpaMMbl HalIPaBJIEHHOCTH.

7. Pammomerpsl. AHTEHHas TeMIlepaTypa, LIYMOBas TeMIeparypa, IOJoca IpOIyCKaHus,
qyBCTBUTEIBHOCTb.

8. Ilpunuunsl unHTepdepomerpuu. Pamumounreppepomerpbl. Metoa amnepTypHOro CHUHTE3a.
Pannoreneckonsl ¢ HE3aNOJIHEHHON anlepTyPON.

HNuTepdepomeTpust co CBEpXNTMHHBIMU 0a3aMu. YTIIOBOE pa3pelieHne HHTep(hepomMeTpoB.

9. BueatmocdepHble HaOmoeHus, pemaemble 3agaun. MH)pakpacHble, yibTpaduoieToBbIE,
PEHTI€HOBCKHE U TaMMa- 00CEepPBATOPUH.

10. Onrtuueckue Tteneckonsl. OnTHdyeckre cxembl pPEePISKTOPOB U  3epKaTbHO-TUH30BBIX
TeJecKONnoB. MexaHHyecKne KOHCTPYKIMHM TeJNeCKONOB. DKBATOPHUAJIbHBIE M a3UMYTaJIbHbIE
YCTaHOBKH.

11. AbGeppanuu ONTUYECKUX CHCTEM, CIIOCOOBI MX yMeHbIIeHusa. BiusgHue atMmocdepsl Ha
n300pakeHre TOYEUHOro 0ObeKTa. MeTo/bl MOBBIIICHNsT KadecTBa N300pakeHHst. AKTUBHAS U
a/IalITHBHAS ONTHKA.

12. ITpuHnunel cnekTpaiabHOro aHanu3a. CHEKTpaJbHOE Pa3pelIeHHEe M €ro 3aBUCUMOCTH OT
apaMeTpoB creKTporpada 1 JUCHEPrupyIOLIero dJIeMeHTa.

13. Knaccuueckuit audpakiimonHslil cnektporpad. Dmene-cnexkrporpad. [lomyuenue cnekrpa
¢ ucrnoyib3oBanneM unreppepomerpa dadpu-Ilepo.

14. TlpueMHUKH ONTHYECKOTO H3IydeHUs. POTO3INEKTpUUECKUN yMHOXKHTENb. [Ipubopsr c
3apsiA0BOM CBSI3bI0. JIMHEMHOCTD, CIEKTPAJIbHASL YyBCTBUTEIBLHOCTb.

15. OTHOIIEHUE CUTHAN/IIYM, MOHATHE KBAHTOBOIO BBIXOAA. OCHOBHBIE MCTOYHHMKH IIyMOB
IIPUEMHHKA U METOJBI UX YMEHBIICHUS.

16. Illkama 3Be3QHBIX BEIMYMH M MOKas3aTened LBera. DOTOMETPUYECKUE CUCTEMBI.
CoBpeMeHHbIe MeTOIbI (HOTOIIEKTpUUecKOr (hoTomMeTpun. DOTOIEKTPUIECKUA (PoTOMETD.

17. AuTennsl paguoreneckonoB. O6myuatenu. TpeOoBaHUs, TPEAbABISIEMbIE K MEXaHUYECKUM
KOHCTPYKLHMSM AaHTEHH. biwkHss W janbHAd 30HBI aHTeHH. lllymoBas Temmepatypa u
s dexTHBHAS TUIOIIAL aHTeHHBI. PasMep 1 ¢popma quarpaMMbl HalpaBICHHOCTH.

18. Pagmomerprl. AHTEHHasi TeMmmepaTypa, IIyMOBasi TeMIepaTypa, MoJioca MPOIyCKaHUs,
qyBCTBUTEIBHOCTb. AKYCTO-ONITUYECKUE CIIEKTPOMETPHI.
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19. [TpuHIMTIBI unreppepomerpun. PammomnTtepdepomerpbl. MeTon anepTypHOTO
cuHTe3a. PammoTeneckombl ¢ He3amoJNIHEHHOW  ameptypoi.  MHTepdepomerpust  co
CBEPXVIMHHBIMU 0a3aMHu. YTJIOBOE pa3pernieHue HHTepPEepoMeTPOB.

20. AOcomOTHOE ¥ OTHOCHUTEIbHOE U3MEPEHHE TOTOKOB DPATUOUBIYUYCHHS, TOYHOCTD
n3Mepennil. O1nieHKa JMHEHHOW U KPYTOBOM MOJISIpU3alMU PAIOU3ITYYCHHUS.

21. BuearmocepHble HaOmOJeHMSA, pelIaeMble  3agadd. [IpueMHUKH — H3IIydeHus,
UCIOJIb3yEeMbIe JUIsl lanekoil nHppakpacHOH U yIbTpadHOIeTOBOI 00acTH, PeHTTEHOBCKOW U
raMmMa-oonactsx.  MHdpakpacHsle, yabTpadHOICTOBBIC, PEHTTEHOBCKME W  TaMma-
obcepBaTopum.

1. CoJIHIIe ¥ COJTHEYHAA CHCTEMA

1. OcHoBHble xapaktepuctuku CoiHIla Kak 3Be3abl. BHyTpenHee crpoenue. dortocdepa.
Xpomochepa. Kopona. ConHednslii BeTep.

2. AxtuBHble 0Opa3oBanus Ha ColHIle, CBSI3b ¢ MATHUTHBIMU NOJIsIMU. COJIHEYHBIE BCHIBIIIKU U
CONPOBOXKIAIOIIME MX sBIEHUA. PeHrtreHoBckoe wusnyuenue ConHua. CrnokoiHoe u
cropaguueckoe paauousiydenue. [lpeacraBienue o reamoceicMoNIoru.

3. OcHOBHBIE XapaKTEpPHUCTUKH IUIaHET (Macca, TIOTHOCTh, XapaKTep BpallleHWs, CBONCTBA
aTMoc(epbl, MarHUTHBIE T0JIs, YCJIOBHS Ha NOBEpXHOCTH). HazeMHble U KOCMUYECKHE METO/IbI
UCCJIEIOBAHMSI TEJI COJTHEYHOU CUCTEMBI.

4. Maneie tena ConHeuHoil cuctembl. CIyTHUKM M KOJIbLIA IUIaHET. ACTepoMJibl M Tosca
acrepon1oB. Komersl.

5. ®u3nyecKkoe COCTOSTHUE MEXKIUIAaHETHON cpeibl. MeTeopHOE BENIECTBO.

6. Panuounsnydenue mianer. PagnonokaimoHHbIe METOABI UCCIEAOBAHUS TUIAHET U MAJIbIX TEJ
COJIHEYHOM CUCTEMBI.

1. 3Be3abl

1.CnexTpanbHas Kinaccudukaus 38e311, ee pusndeckast MHTepIpeTaus.

2. CeetumoctH, 3¢ (heKTUBHBIE TEMIIEPATyphl U TIOKa3aTeNu 11BeTa 3Be3/. [IpsMble 1 KOCBEHHBIS
METO/BI OTIPEIeTICHUS U3 HAOII0ICHUIA

pa3MepoB U Macc 3BE3/I.

3. NCTOYHUKY 3HEPTUM HA PA3JIMYHBIX CTAAMSAX SBOJIOIUHU 3BE3]l. DBOJIOIMOHHBIE TPEKU 3BE3]T
pa3inuuHOil Macchl Ha auarpamme [epmmmpynra-Peccena (muarpamme IIBET-CBETHMMOCTH).
Koneunsle craguu 3Be31HOH 3BOIIOIMHU. BripokieHHbIE 3Be3/1bI (Oenble KapJuKK), HEUTPOHHbBIE
3Be37bl, YepHBIC IBIPBI, UX (PU3UUECKHE CBOWCTBAa W HabOmIOaeMble MpOsBIEHUS. Pamnomyis
Caphl.

4. JlBoliHble M KpaTHbIE 3Be3/bl. 3aTMEHHO-TIepeMeHHble. (DyHKIMS Macc M OLEHKAa Macc
KOMITOHEHT B JIBOWHBIX CHCTEMaX.

5. TecHble ABOWHBIE CUCTEMBI M OCOOCHHOCTH WX OJBOJIONMU. AKKpEIHs Ha KOMITAKTHBIE
3Be3/1bl. PEHTT€HOBCKME NCTOYHUKH B IBOMHBIX cucTeMax. HoBblie 3Be3/b1. bapcTepsl.
6.IlepemeHHple M HeCTallMOHApHBIE 3Be3Abl. llymbcupylomye mnepeMeHHble (1edeunsl,
JoJironiepuoaudeckrue nepemennsie, nepemennsie Tuna KK Jluper). 3Be3npl ¢ obomoukamu (Be,
MK). 3Be3nbl Tuna T Tenbiia. O0bekTol Ae/Be Xepoura. KataknzMudeckue TepeMeHHBIE.

7. CBepXxHOBBIC 3BE3[Ibl, THIIBI CBEPXHOBBIX, HaOmOmaemMbie ocoOeHHOocTH. IIpomecchl,
MPUBOJAIINE K B3pHIBY. POlIb CBEpPXHOBBIX B O0OTAlICHUH MEX3BE3THON CpEAbl THKEIBIMU
AJIEMEHTaMHU.

IV.  OcHoBBI TeopeTHYeCcKoi acTpopu3nKn

1. DneMeHTapHblE MpOLECCHl U3IYyYEHHs] M TOIJIOLICHUS JJIEKTPOMArHUTHBIX KBaHTOB.
W3nyyenne M pacnpocTpaHeHHE PaJUOBOJH B TEIJIOBOM Imiazme. KocmMuueckne MCTOUHHMKHU
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TEIUIOBOIO U HE-TEIUIOBOTO M3JIYYEHHUS B Pa3IUYHBIX 00JIACTAX CIEKTpa.

2. MexaHu3MBl IIEpeHOCA HEPTUU. YpaBHEHUE NepeHoca. JIokalbHOE TEepMOIMHAMUYECKOE
paBHOBECHE. DIAUHTTOHOBCKUH MPEJET CBETUMOCTH.

3. HUcToyHukM TOrJOLIEHUS B KOHTHHYyyMe B atMmochepax 3Be3l M (GopMma HENpephIBHBIX
CIIEKTPOB JUISl 3B€3]] PA3JINYHBIX KJIACCOB.

4. Mopnenu 3Be3HBIX atMmocdep. MexaHu3Mbl oOpa3oBaHUsl TUHUN moriomeHus. [loHsaTre
AKBUBAJICHTHOW MMUpUHBI JUHUN. [Ipodwim nuHui, MexaHu3Mbl ymupeHus nauHui. Kpusas
pocTta. XMMHUYECKUI cOCTaB 3BE3IHBIX aTMochep.

5. YpaBHeHMs, ONHCHIBAIOIIME BHYTPEHHEE CTpoeHue 3Be3l. CTpoeHue 3Be3]l pa3indHbIX
CHEKTPAIbHBIX KJIACCOB. YpaBHEHHE COCTOSIHUS BBIPOXKACHHOTO ra3a. [IpenenbHas macca Oenbix
KAapJUKOB U HEUTPOHHBIX 3BE3/L.

6. Teopus  KocMuueckoro  paguousiydeHus. TOpMO3HOE  H3JIy4€HHE  IUIA3MBI.
Marnutoropmo3Hoe uzinydeHue. CHHXPOTPOHHOE H3IIyYEHUE DPEJIATUBUCTCKUX 3JIEKTPOHOB.
Bpewmst BeicBeunBanusi. OO6paTHbI KOMOTOH-3()(EKT.

V. TajakTuka

1. Crpoenune I'anakTuku. 3Be3qHbIE HaceleHHsT M nojcucTembl. CnMpanbHas CTPyKTypa
[Nanaktuku, HabmoaeMble posiBiaeHus. Aapo [anakTuku.

2.3Be3/1HbIE CKOIUIEHMs U accouranuu. MHTepnperanus AuarpaMM «BET-3B€3/1Hasl BEJIMUNHA.
3.3Be3qHas kuHeMatuka. JIBwkenue CoiHIIAa OTHOCHTENIBHO 3Be3l. Bpaienue I'amakTuku.
CBs3b KHHEMATUYECKHX CBOICTB C MIPOCTPAHCTBEHHBIM pacrpesieiieHneM 00beKToB. 4.3Be3/1Has
nuHamuka. das3oBasi MIOTHOCTH M ypaBHeHHE boibiiMaHa [1s 3Be31HBIX cucteM. MHTerpass
IBrKeHUs. Teopema BUpuana U ee INpuUMeHeHue. PerynspHbele U upperyssipHble cuibl. Bpems
penakcanuy. MIHTerpan cCTolnKHOBEHU.

5.I'paBuTanimoHHas yCTOMYMBOCTh TOHKOTO BPAILLAIOLIETOCS JUCKA. [[MCIepCHOHHOE ypaBHEHHE.
CrninpalibHble BETBH, ITPE/ICTABICHHUE O BOJHAX MIOTHOCTH.

6.0Ou3MuecKoe COCTOSHUE MEX3BE3THOro raza. MomnekyinspHble obiaka, obmactu Hl m HU,
KOpPOHAJIbHBIA Ta3, Ma3epHble KOHAEHCAalWW. MeXaHu3Mbl H3Iy4YeHUs Tra3a B pa3iIMYHBIX
COCTOSIHUSIX.

7.0nTHYECKOE M3IYyYEHHUE MEK3BE3HOIO rasa. 3alpelleHHbIC JUHUU. ['a30Bble TYMaHHOCTH
pa3iauuHbIX TUNOB. Paguonuuaun. MaszepHble HCTOUHUKH.

8. Y napHble BOJIHBI B Mexk3Be3HOMN cpene. OctaTku CBEpXHOBBIX U UX SBOJIOIMS.

9. I'paBuTaniMOHHAsl HEYCTOMYMBOCTH Ta30BOM cpeabl M KOHAeHcanus rasa. [Iporto3Besgsl u
MoJosle 3Be3/bl. OKko03Be3aHbIe quck. O0IacTh 3B€31000pa30BaHMUs.

10. Mex3Be3aHass TbUIb, HaOmonaemble mnposBieHUs. CoOOCTBEHHOE W3Iy4YEHHE TBUIH.
Mesx3Be3/1HO€E MOTJIOIIEHUE U €T0 y4erT.

11. Mex3Be3/iHble MarHUTHbIE MOJs, HaOdrogaemble mposBieHHs. [IoHATHE BMOPOXEHHOCTH
nonsa. Kocmuyeckue Jydw, HMX MpOSIBIEHUS, OCHOBHbIE HWCTOYHMKHU. PacmpocrpaneHnue
KOCMHUYECKHX JIy4ell B MarHUTHOM T0JI€ ["aakTHKy.

VI.  BHeragakTuyeckasi aCTPOHOMMS U 3JIEeMEHTHI KOCMOJI0T UM

1. Knaccudukanus ramaktuk. OcoOEHHOCTH CTPYKTYpbI TlaKTUK pa3HBIX MOP(OIOrHYECKUX
tunoB. CoaepkaHue rasa u 38e31000pa30BaHUE B rajJakTHKaX.

2.Pa3mepbl, CBETMMOCTb, CKOPOCTh BpallleHUs M Macca TaJaKTHK, NPUHIUIBI UX OLICHOK.
[Ipobnema cymecTBoBaHMsI TeMHOro raino. KapiukoBele TanakTuky, HaOI0qaeMble
0COOEHHOCTH.

3. I'pynnsl U CKOIUJIEHUS TrajlakTUK. B3anMozaencTByonme rajakTuki. MeXraaakTH4ecKuil ra3
B CUCTEMaX Tr'aJIaKTHK.

4.I'anakTuky ¢ akTUBHBIMU simpamMu. KBazapsl. [IpencraBnenue o MexaHu3Max akTUBHOCTH.
S5.PaguonsiydyeHue TaJakTUK M UX saep. PaauoramakTuky: MOIIHOCTh PaJgMOU3IIy4CHUS,



pamuoCTpyKTypa. Panuomkersl.

6.111kana paccrosHuii, 3akon Xa06ma. KpynnomacirabHoe pacnpeeseHne TralakThK.
7.®OpuaMaHOBCKHE MOJIETU paciupstonieiicss BeeneHHoN, MOHATHE KPUTUYECKON MIIOTHOCTH U
KOCMoJIorn4yeckoi moctossiHHou. [TocrosiHHas Xa60:ma u «Bo3pact» BeenenHoi.

8.PenukroBoe wu3nmydeHue, ero mnpoucxoxacHue. dDuaykryanuu spkoctd. PaHHue cragumn
pacumpenys Beenennoit. [IepBUYHBIN HYKICOCUHTES.

9. IlpoGaema oOpa3oBaHus rainakTuk. OxugaeMble CBONCTBA MOJIOJIBIX TAIaKTUK. ['aJakTUKK Ha
OOJIBIINX KPACHBIX CMEIICHUSX.

OcHoBHas JuTEpaTypa

1. Towmac JI. Yuncon, Kpucrten Ponbdc, Crrozann Xrotremernicrep MHCTpYMEHTBI B METOTBI

paaunoactpoHomun Mznarenscteo: ®UMATIINUT; 2012 1.

A. B. 3acos, K. A. IToctHoB Ob6mas actpodusuka Bek-2, 2015,

3. M. JI. ®unpuenkos, C. B. Konsuios, B. C. EBnokumoB I'paButanus, actpodpusuka,
KOCMOJIOTHS: JIOTIOJIHUTEIbHBIE TJIaBbl Kypca o01el ¢pusuku: yuebnoe nocodue K/
JIuGpokom, 2015

4. Manos, . ®. MexaHn3Mbl KOCMAYECKOTO U3Iy4YeHUs: yaeOHOe TocoOre Il CTYJEHTOB
By30B K/[ JIubpoxom, 2014
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4.  N.TI'peii. Habmronenus u ananu3 3Be3aHbIX hoTochep. M., Mup, 1980

5. ILI'.Kynukosckwuii, "3Be3nnas actpoHomus”, M., Hayka, 1985

6. JL.U.Mapounuk, A.A.Cyuxkos, "I'anaktuka", M., Hayka, 1986

7. HOx.Kpayc, "Pagnoactponomus”, M., Cos.Paano, 1972
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10. TII.B.Llermnos, "IIpo6nemMsr onTrueckoit actponomun', M., Hayka, 1986

11. A.A.Py3maiikun, [1./].Cokonos, A.M.IlllykypoB, "Marautssle nosis raiakTuk", M.,
Hayxka, 1988

12. K.Toddwmeiicrep, I'.Puxtep, B.Bennens. [Tepemennsie 3Be31p61, M., Hayka,1990.

13. 3.Cum, K.Tpurron. JlerekTopsl cnadboro usiryueHus B actpoHomun. M., Mup, 1986.

14. E.Ilpucmu, "Conneunas marautoguHamuka', M., Hayka, 1981

15. Bb.A.Boponnos-BenssiMunoB, "Breranaktuueckas actponomus', M., Hayka, 1978

16. C.A.Kamman, C.b.ITukensuep, "®us3uka mex3se3nHou cpeanl”, M., Hayka, 1979

17. JI.Cnuruep. ®usnyeckue mporecchl B Mex3Be3HOH cpene. M., Mup, 1981

18. P.Manuecrep, [Ix.Teinop, "[lynscapsr”, M., Mup, 1980

19. V.Xpucrtuancen, . Xer6owm, "Panguoreneckonst”, M., Mup, 1988

20. A.lTaxompuuk, "Pamguoramaktuxu", M., Mup, 1980

21. E.M.Mockanenko, "Metoasl BHeaTMOcepHOit actpoHomun', M., Hayka, 1984

22. Jl.Muxanac, "3Be3aubie armochepsr”, M., Mup, 1982

23. Pombde K., «Jlekunu no Teopun BOIH IIOTHOCTH» M., Mup, 1980.

24. Tlanupo C.A., Terokosncku C.A. YUepHblie AbIpHI, OCNbIe KAPIUKA U HEUTPOHHBIC 3BE3IBI.
M., Mup, 1985

25. Cacnay Y. I'paButarnmonnas ¢pusnKa 3Be3HBIX U TAIAKTHYECKUX cucTeM. M., 1989

26. M.Jlonreiip. Actpodusuka BeICOKUX 3HEepruit. M., Mup, 1984 15 A./1./lonros,
A.b.3enpnoBuu, M.B.Caxun. Kocmosorust panneit Beenennoit. M., uza-so MI'Y, 1988

IIpumeuanue:

Jnis couckaTeneil yueHOU CTeneHH KaHaunaTa (PU3MKo-MaTeMaTHYeCKUX HAyK — pa3iebl






