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1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJIbTATHI OCBOCHUSA NUCIHHUIIJIMHBI (MOI[y.]'Iﬂ)

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-3 CnocobeH UCMONb30BaTh COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTHUA |
IpPOrpaMMHBIE CPEJICTBA IMPH PEIICHUH 33Jad Npo(ecCHOHAIBHON NesTeTbHOCTH, COOMI0Ias
TpeboBaHUS MHPOPMAITMOHHOHN 0€30ITaCHOCTH..

IIK-1 CnocoGeH NpOBOAWTH HAyYHBIE HCCIECAOBAaHUS B BBIOPAaHHON 00MacTH C
HCIIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX M TEOPETHUUYECKUX METOAOB, a TaKkKe
WH()OPMAIMOHHBIX TEXHOJIOTHH.

PesynpTaTamu OCBOEHUS AUCLUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETECHIINI:

NOIIK 3.2 TlpumensieT o0miee U CeHaaIn3upOBaHHOE MPOrpaMMHOe oOecTieueHre st
TEOPETHYECKUX PACYETOB U 00PaOOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX

UIIK 1.2 BrnageeT mpakTHYECKUMH HAaBBIKAMHU HWCIOJIB30BAHUS COBPEMEHHBIX METOJI0B
HCCIIEeI0BaHMs B BBIOpaHHOM 00s1acTi

2. 3axa4uv 0CBOCHM A JUCHHUINIAHBI

Ilo3HaKOMUTH CTYACHTOB C OCHOBHBIMH aCTPOHOMHUYCCKUMU Oazamu JAaHHBIX, ITOJYYUTH
HaBBIKU pa6OTBI C HCKOTOPBIMH U3 HUX.

3. MecTo IMCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JlucrunamHa OTHOCHTCS K 4YacTH 0Opa30oBaTelIbHOM TporpamMmbl, (OpMHUPYEMOit
y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TIPEIaraeTcs 00yJaromuMcs Ha BIOOD.

4. Cemectp(bl) ocBOeHUA U popma(bl) IPOMEKYTOUYHON ATTECTANMH 1O AUCUUIJINHE

Cenpmoit ceMecTp, 3a4eT

5. BxoaHble TpeOGOBaHUS 1JISI OCBOCHUS TUCHUIIIMHBI

Jlis  yCHeImIHOrO OCBOEHHUS AMCHUIUIMHBI TpeOYIoTCs pe3ysbTaThl OO0y4YeHHs IO
crenyomuM qucuuminHam: HebecHas mexannka, @yH1aMeHTalIbHAs aCTPOMETPHS.

6. SI3pIk peanuzanuu

Pycckuii

7. O0beM JUCUHMILTHHBI (MO1YJIf)

OO6mast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3.€., 72 yaca, U3 KOTOPbIX:
— Jnexknuu: 16 4.;

— MpaKTU4YecKue 3aHsATus: 16 u.

O06beM caMOCTOSATENBHON Pa0OTHI CTYACHTA ONpeeieH YYeOHBIM TIaHOM.

8. Copepikanue IUCHUNIMHBI (MOAYJIA), CTPYKTYPHUPOBAHHOE 10 TEMaM

Tema 1. Benenue. Cneunguka nanusix. Poct nannsix. HabmoneHnus 1 apXxuBupoBaHHe.

[InanupoBanue, THUNBI M[porpamMm, O0OCEpBAaTOPHM, HPOTrpaMMHBIE  KOMMTETHI,
0COOEHHOCTH KOCMHUYECKHX oOcepBaTopuil. JlaHHBIE: UCIOIb30BaHKE, HAOIIONEHUS U MOJIENH,
THUIBI JJAHHBIX, OIIMOKHA. APXUBBI: HOCHTENH, apXUBUPOBAHUE, CKOPOCTh HAKOIJICHUS JaHHBIX,
pacrpoCTpaHEHUE JaHHBIX, TUIIBI ADXUBOB.

Tema 2. BceBosIHOBast aCTpOHOMUS.

ONeKTpOMarHuTHeIA  crekTp. HampaBieHuss ycOBEpIIEHCTBOBAaHUS — HAOMIOACHUH.
ATmocdepHoe nornomeHue. Pazmenienue teneckonoB. OnTudeckas acTpOHOMHUS: KpyIHeHIme
Ha3eMHbIE TENECKOIbl, KpymHeiimue obcepBatopun. OpOUTHI KOCMUYECKHUX TEJIECKOIOB.
AcTtpomerpuueckue KocMuueckue Mmuccud. KopoTkoBonHoBas actpoHoMus: Y®, X-ray,



Gamma-ray. Kocmuueckue inyun. He#tpuno. ['paButanmonHbsie BOJIHBL. J[JIMHHOBOJIHOBAs
acTpoHOMHs: HH(pakpacHas, paauo, CyOMWDIMMHUTPOBAs, MHKpPOBOJHOBAs aCTPOHOMUSI.
NccnenoBanne CoHEYHON CUCTEMBI KOCMUYECKMMU anmaparamu. [lnaHeTsl y Apyrux 3Be3j.
[1naHbl KOCMUYECKUX areHTCTB.

Tema 3. ActpoHomMuyeckre 0030pHI.

O0630p: HabmromaTenpHasi MpPOrpaMMa M THII OpPraHU3allMM JaHHBIX. [lepBbie 0030pHI:
DM, Carte du Ciel. Ontugeckue 063oper. GSC, DPOSS, USNO, TIC, AC2000, APM GS, APS
POSS 1, SDSS, UCAC. HazemHble 0030pbl B Jpyrux BoJHOBbIX nuana3zoHax: 2MASS, DENIS,
NVSS. ESO-VST, CFHT, VISTA. Kocmuueckue 0630psr: Tycho, GAIA

Tema 4. ActpoHOMUYECKHE KaTaJIOTH.

Tuner katayoroB (HaOJMIOJATENBHBIN, KOMIWIATHBHBINA, oOmmil) Kiaccudukanms
KarajoroB, onucanue karanora. IlpoBepka nanubpiX. FITS. Wcropuueckue KaTanorw.
Koopaunarer B karanorax. AcTpomeTpuyeckue JaHHble. DOTOMETpUYECKHE JIaHHBIE.
CreKTpOCKONUYECKUE TaHHBIE.

Tema 5. Ilouck acTpoHOMHUYECKON HHPOPMALIH.

Onucanne pecypcoB. PexBusuthbl, Kkiaccupukanus, pedTuHr. Buasl pecypcos,
koiuekuuu Karanoros (VizieR, Bazaar, HyperLEDA), 6a3sl mannsix (SIMBAD, NED, PDS),
apXUBbI JaHHBIX, U300pakeHus1, oubnuorpadus (ADS, arXiv), astroweb. LleHTpbl JaHHBIX.

Tema 6. IlyGnukauust Hay4HOH HHPOpPMAITIH.

Hayxomertpus, Oubnuomerpus. Kuuru, xypHanbl, myOaukanuu oOcepBaTOpuid, TPY/IbI
KoH(pepeHuui, 0030pHBIe cTaTbu. bubmmorpadus, cOGopHuku abctpakToB. MHzekc
uutupoBanusa. @opma mybnaukanuu: OymMaxkHasl, SJIEKTPOHHbIE >KypHaibl. [loAroToBka craThuy,
cucrtema perieH3upoBanus. O003HaYEHUS HOBBIX O0BEKTOB.

9. Texkymuii KOHTPOJIb 110 AUCHUILIUHE

Texkymuid KOHTpOJIb MO AMCHUIUIMHE TMPOBOIAUTCA IIyTEM KOHTPOJISI IMOCEIaeMOCTH,
MIPOBEJICHUS] YCTHBIX OMPOCOB, TOKJIAJOB CTYACHTOB, MPAKTUUYECKUX 3aHATUN U (UKCHpYETCS B
(hopMe KOHTPOJILHON TOYKH HE MEHEE OJIHOTO pa3a B CEMECTD.

[IpumepHbIe TEMBI TOKIAI0B.

1. OrueHka YMCIEHHOCTH HEOECHBIX 0OBEKTOB BHIOPAHHOTO Kjlacca.

2. ApXuBBI aCTPOHOMUYECKHUX JTAHHBIX.

3. KocMmuueckue obcepBaTopum.

Tembl 1abopaTopHBIX PabOT.

1. Ilpumenenue nmakera nmporpamm DI1OC s TOATOTOBKU HAOIOACHHUH acTEPOUIOB.

2. Pacuer sdemepun acTepousoB ¢ MOMOIIbIO 0a3bl NaHHBIX LleHTpa ManbIX IIaHET U

cucteMbl HORIZONS JlaGoparopuu peaktuBHOTO OBMKEeHHUSI NASA.

10. Ilopsinok MpoBeleHUS M KPUTEPHUHN OLCHUBAHUS NIPOMEKYTOYHOM aTTeCTAIMI

3a4yer mpoBoOAUTCS B YCTHOU (opme mo Ounetam. buiieT coaepKuT ABa TE€OPETUUECKUX
BOIIpOCA.
[TpumMepHBIil TepeYeHb TEOPETUYESCKUX BOITPOCOB
Crenuduka aCTpOHOMUYECKUX JTAaHHBIX.
Poct acTpoHOMHYECKUX TAHHBIX.
Habmronenust u apxuBupoBaHUeE.
[InanupoBaHue, TUIBI MPOrpaMM, OOCEPBATOPHUH, MPOTPaMMHBIE KOMHUTETHI, 0COOEHHOCTU
KOCMHUYECKHX 00cepBaTOpHil.
JlaHHbBIE: UCTIONB30BAHUE, HAOIOICHUS M MOJIENIU, TUIIBI JAHHBIX, OLTUOKH.
6. ApXUBBI: HOCHUTENH, apXUBUPOBAHME, CKOPOCTh HAKOIICHUS ITAHHBIX, PACHpOCTpaHEHUE
JTAHHBIX, TUTIBI aPXUBOB.
7. DNEeKTPOMarHUTHBIN CIIEKT.
HampaBnenus ycoBepIiieHCTBOBaHUST HAOTIOCHHIA.
9. AtmocdepHoe morjoIeHue.
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11.
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19.
20.
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23.
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28.
29.
30.
31.
32.
33.

34.

35.

3.2;

PasMmenienue Teneckonos.
Onrtuueckas  aCTpOHOMHUS:  KPYNHEWIIHE  Ha3eMHBIE  TEJIECKOIbl,  KpyIHEHIIe
o0cepBaTOpHH.
OpOUTBI KOCMUYECKUX TEICCKOIIOB.
AcTpoMeTpUUECKIE KOCMUYECKUE MUCCHH.
KopotkoBonnoBas actponomusi: Y@, X-ray, Gamma-ray. Kocmudeckue iayuu.
HelitpuHno. ['paBuTainiOHHBIE BOJIHEI.
JIMMHHOBOJIHOBAS aCTPOHOMMUSL: uH(ppakpacHas, pazauo, CyOMMIITUMUTPOBAS,
MHKPOBOJIHOBAsI aCTPOHOMHUSI.
Nccnenoanue CoaHEUYHON CHCTEMbl KOCMUUYECKUMU annapaTaMu.
[InaneTs! y Ipyrux 3Be3au.
[1maHbl KOCMUYECKUX areHTCTB.
0O0630p: HabMOIaTEIBHAS TPOTPAMMA U TUTT OpTaHU3aINK TAHHBIX.
[Tepsrie 0630ps1: DM, Carte du Ciel.
OnTrueckue o03o0psl. GSC, DPOSS, USNO, TIC, AC2000, APM GS, APS POSS I, SDSS,
UCAC.
HazemHuble 0030ps! B Apyrux BojgHOBBIX auanazoHax: 2MASS, DENIS, NVSS. ESO-VST,
CFHT, VISTA.
Kocmuueckue 0630psi: Tycho, GAIA
Tune kaTanoros (HaOIIOIATETBHBIN, KOMIMIISTHBHBIHN, OOIIIHI).
Knaccudukanus katanoros, onucanue karaiora. [[poBepka TaHHBIX.
FITS dopmar.
Hcropuueckue kaTanory.
KoopauHnatsl B karanorax.
AcCTpOMETpHUYECKHE TaHHBIE.
DOTOMETPUUYECKUE JaHHBIE.
CreKTpOCKOMUYECKUE TaHHBIE.
[Touck actponomudeckoit nHpopmarmu. Onrcanue pecypcoB. PekBU3UTHI, Kitaccudukanus,
peritunr. Bunbr pecypcoB, koimeknuu katanoroB (VizieR, Bazaar, HyperLEDA), 6a3bi
nanubeiX (SIMBAD, NED, PDS), apxuBsl mannbix, mzo0paxkenus, oubmuorpadus (ADS,
arXiv), astroweb. L{eHTpbI TaHHBIX.
Hayxomerpusi, Oubnuomerpusa. Kuuru, >xypHanbl, myOnukanuu oOcepBaTOpHil, TPYIbl
KoH(epeHnii, 0030pHBIe cTaThu. bubamorpadus, cOopHuku abcrpakToB. MHaekc
uutupoBanus. ®opma nyonukanuu: OyMa)xcHasi, SJIeKTPOHHbBIE )KYPHAIIBL.
[ToaroroBka craThu, cucteMa peteH3upoBanusi. O603HaYeHUS HOBBIX OOBEKTOB.
Ha 3auere mpoBepsroTCa pe3yiabTaThl OCBOSCHUS TUCHMIUIMHBI o uHAMKatopam MOIIK
NIIK 1.2. 15t moaydeHus OLEHKH «3a4TeHO» CTYJICHT JIOJDKEH OTBETHTh Ha 00a BOIIpoca U3

ousera. I[OHYCKaIOTCH HpO6CJ’II>I B OTBETax, KOTOPLIC IPABUJIBbHO 3aKPbIBAOTCA HABOAAIIHNMU
BOIIpOCaMHU IIPCIIOdaBaTCIIA. Brimmonnenue J'Ia60paTOpHLIX pa60T SABJIACTCA OOITYCKOM K 3a4CTYy.

11. YueOHO-MeTOaANIECKOE 00ecTIeueHne

a) DNEeKTPOHHBI Yy4eOHBIH Kypc MO JUCIHHUIUIMHE B SJICKTPOHHOM YHUBEPCHTETE

«Moodley - https://moodle.tsu.ru/course/view.php?1d=32089

6) OI_IeHOLIHLIe MaTepuajibl TCKYHICIO KOHTPOJISA U HpOMe)KYTO‘{HOﬁ aTTeCTallun I10

MACLUILINHE.

B) Ilian npakTHUeCKUX 3aHATHH MO JUCLIUIUIMHE.
r) Meroandeckue yka3zaHus M0 MPOBEACHUIO JJaOOPaTOPHBIX PadoT.
12. Ilepeyenn y4eOHOI TuTEpPaTypHhI H pecypcos cetn UHTEpHeT

a) OCHOBHas TUTepaTypa:
1. Kononosuu 3.B., Mopo3 B.1. O6mwuit kypc actponomuun. Mocksa. YPCC. 2001.



2. bormanoB M.b. Hcnonb3oBanue pecypcoB cetu MHTEpHET MNpU H3YYEHHUH
actpoHoMuu. Hyxunit Apxerz. 2001.

3. Tepedbmwx B.FO. CoBpeMeHHBIC onTHYecKhe Teleckonbl MockBa. DU3MATIUT.
2005.

4. JlsBoB B.H., Lexmeiicrep C./J. UcnonszoBanue nporpammuoro nakera EPOS s
uccienoBanus o0bekToB ComHeuHO# cucteMbl // ActpoH. BecTH. T. 46. Ne 3. C.
190-192.

0) IOTIOJIHUTENbHAS TUTEpaTypa:

1. Mapremos J.S. Kypc npaktuueckoit actpodusuku. Mocksa. Hayka. 1977.

2. Kynukosckuii [1.I'. 3Be3anas actponomusi. Mocksa, Hayka. 1985.

3. Ilpakruyeckue paboThl 1o 3Be3nHON acTpoHomuu. [lox pen. Kymukosckoro ILT.
Mocksa. Hayka. 1971.

4. Mockanenko E.M. Meronsl BHeaTMocdepHOW acTtpoHomMHH. MockBa. Hayxka.
1984.

5. Jaschek C. Data in astronomy. Cambridge University Press. 1989.

B) pecypchl cetu HTEpHeT:

https://www.benran.ru/SEM/Sb_13/sbornik/230.pdf
https://cyberleninka.ru/article/n/sostoyanie-i-perspektivy-razvitiya-arhiva-nablyudeniy-
observatorii

http://ceur-ws.org/Vol-934/paper29.pdf

https://elbib.ru/ru/article/306
http://ziv.telescopes.ru/rubric/observatories/index.html?pub=3
http://ceur-ws.org/Vol-803/paper22.pdf

https://elibrary.ru/item.asp?id=36538713
https://www.researchgate.net/publication/267688191 Astronomiceskie bazy dannyh 1
rezultaty nabludenij na sajte PRAO AKC FIAN Astro-arhivy PRAO
9. https://cyberleninka.ru/article/v/baza-nablyudatelnyh-dannyh-dlya-izucheniya-blizhney-

vselennoy
10. https://elibrary.ru/download/elibrary 26008726 24393136.pdf
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13. Ilepeyenb UHGPOPMALMOHHBIX TEXHOJIOTHH

a) JIMIEH3MOHHOE ¥ CBOOOTHO paclpoCTpaHsIeMoe MPOrpaMMHOE O0eCTIieueHUE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BxirodaeT mpuiIOKeHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);
[Iporpamma 3rmoc.

— myOIMYHO OoCTyMmHBIe obayHbie TexHonorun (Google Docs, SIlnaexc quck u T.11.).

0) MH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIEKTPOHHBIN KaTajaor Hayynou O6ubnuorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas o6ubnunoreka (pemo3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

B) npodeccruoHanbHble 0a3bl JAHHBIX:
— baza garabsix NASA https://ssd.jpl.nasa.gov/tools/sbdb_lookup.html#/
— basa maHHbBIX IeHTpa MambIx maHeT https:/minorplanetcenter.net/db_search

14. MaTepua/jibHO-TEXHHYECKOe o0ecneyeHue

AYZ[I/ITOpI/II/I JJIsL TIPOBCACHU S 3aHATHH JIEKIIMOHHOI'O THIIA.
AYI[I/ITOpI/II/I UL IIPOBCACHUS 3aHATHI CCMHUHAPCKOI'0 TUIla, HHIAWNBUAYAJIBHBIX U
IpyHIIOBBIX KOHC}’JIBTB.I.IHIZ, TCKYIICTO KOHTPOJIA U HpOMe)KYTOQHOﬁ aTTCCTallu.


http://ceur-ws.org/Vol-803/paper22.pdf
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
https://ssd.jpl.nasa.gov/tools/sbdb_lookup.html#/

[lomemienus a1 caMOCTOSATENbHONW pabOThl, OCHAIIEHHBIE KOMIIBIOTEPHONH TEXHUKOH U
JIOCTYNOM K ceTd MHTepHeT, B 3JIEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTEeIbHYIO Cpeay U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadoTunkax

lanymmna Tarbsina FOpbeBHa, K.(b.-M.H., TOMCKMI TroCydapCTBEHHBIH YHHBEPCUTET,
JOLIEHT

Jlernep Oxkcana Hwuxwrtnyna, K..-m.H., ToMCcCkuMii TOCYIapCTBEHHBI YHHBEPCHUTET,
JOLIEHT



