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1. ]_Ie.]'lb U IIJIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

Lenbto OCBOEHUS TUCIMIUIMHBI ABISIETCS (POPMUPOBAHUE CIIEAYIOMIEH KOMICTECHIINH:

BK-1. Cnocoben mnpuMeHsTh O00mue U  CHeHUATU3UPOBAHHBIE KOMIIBIOTEPHBIC
IIPOTrpaMMBbI TP pEIICHUH 337a4 MPO(PECCUOHATBHOMN e TETbHOCTH.

PesynbraTramu 00y4eHUsT AUCIUTUINHBI SIBIISTFOTCS:

POBK 1.2. VYmeer: npumeHsaTh coBpeMeHHble IT-TexHonoruu ans cOopa, aHanusza U
npeacTaBiIeHus WHGOPMAINK; WCHOJIb30BaTh B MPO(ECCHOHATBFHOU AEATENbHOCTH OOume u
CHEeHATN3UPOBAHHbIE KOMIIBIOTEPHBIE IPOTPAMMBI.

2. 33[{3'1]/] OCBOCHHUA TUCHUIIJINHDBI

Ilo3HakoMUTH CTYACHTOB C OCHOBHBIMH aCTPOHOMHUYCCKUMU 0azamu JAaHHBIX, MTOJYYUTb
HaBBIKU pa6OTI)I C HCKOTOPBIMHU U3 HUX.

3. MecTo quCIMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbI

JlucuuniauHa OTHOCUTCS K dYacThu o0pa3oBaTelbHOM Mporpammsbl, (GopMHpyeMOit
YYaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TIpeIaraeTcs 00yJaromuMcst Ha BIOOD.

4. CemecTp(bl) ocBOeHUs U (popMa(bl) IPOMEKYTOYHOM ATTECTAIMH MO AUCHUILINHE

Cemectp 7, 3a4er.

5. BXOIlele TpCﬁOBaHHﬁ AJIFA OCBOCHUSA JUCIHIUIIIMHbBI

JUis ycHemHoro OCBOEHHUS AMCHUUIUIMHBI TpeOYyloTCs pe3yapTaThl OOy4eHHs 110
CIIEAYIOIIMM JUCLUUIUIMHAM: HeOecHas MeXaHHKa, (PyHJaMEeHTalbHask aCTPOMETPHSL.

6. SI3bIKk peasuzanuun

Pycckuii

7. O0beM JUCHUITIHHBI (MOIYJIA)

OO6mrast TpyA0eMKOCTh JUCIUIUIMHBI cocTaBiseT 3 3.¢., 108 yaca, u3 KOTOpHIX:
— qekumu: 16 u.;

— IIpaKTUYECKHE 3aHAThs: 16 .

O0BeM caMOCTOSATEIBHON PA0OTHI CTY/ICHTA ONPEACICH YISOHBIM IIJIAHOM.

8. Conep:kaHue IUCHUIIMHBI (MOIYJISA), CTPYKTYPHUPOBAHHOE M0 TEMaM

Tema 1. BBenenue. Crneunduka nanusix. Poct nannsix. Habmogenust u apxuBupoBaHUe.

[InanupoBanue, TUMBI TOporpamM, OOCEepBATOPUM, MPOTPaMMHBIE  KOMHUTETHI,
O0COOCHHOCTH KOCMHUYECKHX oOcepBartopuii. J[aHHBIE: UCHIONB30BAHUE, HAOMIOJCHUS U MOJIENH,
THUIIBI JAHHBIX, OIIMOKHU. APXUBBI: HOCUTENIH, apXUBUPOBAHHUE, CKOPOCTh HAKOIUICHHUS JAHHBIX,
pacpoCTpaHeHHE JaHHBIX, TUIIbI ApXUBOB.

Tema 2. BceBoaHOBast aCTpOHOMMUSL.

DNeKTPOMarHUTHBIN  crekTp. HampaBrneHuss yCOBEpPIIEHCTBOBAHHS  HAOIIOJCHUU.
AtmocdepHoe nornomieHue. Pazmenienue teneckonoB. OnTudeckas aCTpOHOMUS: KpyHeHIie
Ha3eMHBIE TEJECKOMbl, KpymHeilmue obcepBaTopun. OpOUTHI KOCMHUYECKHX TEIECKOTOB.
AcTpomeTpuueckre KocMHuueckue Muccuu. KopoTkoBonHOBasi actpoHomusi: Y@, X-ray,
Gamma-ray. Kocmuueckue nyun. HeiitpuHo. ['paBuTanvoHHble BOJHBL. J[MMHHOBOJIHOBAsS
acTpoHOMHUS: HH(paKpacHasi, paano, CYOMHIUTUMHUTPOBAs, MHUKPOBOJHOBAs acCTPOHOMHUSI.
UccnenoBanue ConHEYHOM CHUCTEMBI KOCMHUYECKMMHM amnmaparamu. [lnaHeTsl y Ipyrux 3Be3n.
[1maHbl KOCMUYECKUX areHTCTB.

Tema 3. ActpoHOoMHYECKHE 0030PHI.

O0630p: HaOmomaTeNnbHas MporpaMMa W TUIl OpPraHU3AlMU JaHHBIX. [lepBbie 0030pHI:
DM, Carte du Ciel. Ontuueckue 063opsr. GSC, DPOSS, USNO, TIC, AC2000, APM GS, APS



POSS I, SDSS, UCAC. Hazemubie 0030pbI B Ipyrux BOJHOBBIX nuanazoHax: 2MASS, DENIS,
NVSS. ESO-VST, CFHT, VISTA. Kocmuueckue 0630psr: Tycho, GAIA

Tema 4. ACTpOHOMHYECKHUE KATAJIOTH.

Tumbl  katasoroB (HaOMIOAATENbHBIM, KOMIWIATUBHBINA, oOmui) Kiaccupukarms
KarajaoroB, onucanue karanora. Ilposepka nanHbeiXx. FITS. Wcropuueckue KaTanor.
Koopaunatel B Karanorax. AcTtpoMmerpuueckue pgaHHbie. DoToMeTpuyeckue TaHHEBIE.
CrnexTpocKonuyecKue JaHHbIC.

Tema 5. Ilouck actpoHOMHUYECKON MHPOPMALIIH.

Omnwucanue pecypcoB. PekBm3uThl, Kiaccuukanus, peuTUHr. Bumel pecypcos,
koyuekuu katanoros (VizieR, Bazaar, HyperLEDA), 6a3s1 nannbix (SIMBAD, NED, PDS),
apXWBHI TaHHBIX, W300pakeHus, onbmmorpadus (ADS, arXiv), astroweb. LleHTpbI TaHHBIX.

Tema 6. Ilyonukanuus HaydHOH HHDOpPMALIHHL.

Hayxomerpus, Oubmuomerpus. Kuuru, xypHanbl, myOnukanuu oOcepBaTOpUM, TPYAbl
KoH(pepeHM, 0030pHBIE cTaTbu. bubmmorpadus, cOopHuku abcrpakToB. MHzekc
nuTHpoBanus. Popma myOnuKanuu: OyMakHas, SJIEKTPOHHBIE XypHaibl. [loaroToBKa craThy,
cucrema perieH3upoBanus. O603HaYeHNS] HOBBIX O0OBEKTOB.

9. Tekymumii KOHTPOJIb 1O IMCHUILIMHE

Tekymuii KOHTPOJb MO AUCIUIUIMHE MPOBOJIUTCA ITYTEM KOHTPOJS IMOCEIAeMOCTH,
HpOBeHeHI/Iﬂ YCTHI)IX OHpOCOB, JOKJIaI0B CTy,lIeHTOB, HpaKTquCKHX 33H$[TI/II71 158 CbI/IKCI/IpyeTCﬂ B
(hopMe KOHTPOJIBHON TOYKH HE MEHEE OJTHOTO pa3a B CEMECT.

[TpumepHbIE TEMBI JOKIAI0B.

1. Omenka YuCIEHHOCTH HEOECHBIX 00OBEKTOB BEIOPAHHOTO KJ1acca.

2. ApXuBBI aCTPOHOMHYECKHUX JaHHBIX.

3. Kocmuueckue o0cepBaTopum.

Tembl 1abopaTopHBIX padoT.

1. Tlpumenenue nakera nporpamm DIIOC mist OATOTOBKH HAOIIOICHU aCTEPOUIOB.

2. Pacuer ademMepu acTeponioB ¢ IOMOIIBIO 0a3bl AaHHBIX L[eHTpa ManbIX TUTaHET |

cucteMbl HORIZONS JlaGopatopuu peakTuBHOTO ABMKEeHUS NASA.

10. Iops1ok NpoBeieHUs] 1 KPUTEPUH OLIEHUBAHUS IIPOMEKYTOYHOM aTTecTaAllUN

3a4yer mpoBoAUTCA B YCTHOM (hopMe 1o OmiietaM. buier coiepKuT aBa TEOPETUYECKUX BOIPOCa.
[IpumepHBIil nepedeHb TEOPETHIECKUX BOIIPOCOB

1. Cnenuduka acTpOHOMHUYECKUX JAHHBIX.

2. PocT acTpOHOMHYECKUX JaHHBIX.

3. HaOmroneHus u apXuBUPOBAHHE.

4. TlnaHupoBaHWE, THUNBI NpOrpamM, OOCEpBATOPUHM, MNPOTPAMMHBIC  KOMHTETHI,
0COOEHHOCTH KOCMHYECKUX 00CepBaTOPHi.

5. JlaHHBIC: HCNIOJB30BAHUE, HAOIIOACHUS ¥ MOJICIIH, THIIbI JAHHBIX, OIIHOKH.

6. ApXUBBI: HOCUTEIIM, APXUBUPOBAHKUE, CKOPOCTh HAKOTUICHUS JTAHHBIX, PACIPOCTPAHCHUE

JIAHHBIX, TUIIbI APXUBOB.

7. DnIeKTpOMarHUTHBIN CHEKTP.

8. HanpaBneHus ycoBepIeHCTBOBaHUS HAOIIOIEHHI.

9. AtmocepHOe MorjolieHue.

10. Pa3merienue TenecKkomnoB.

11. Ontuyeckass aCTpOHOMHS:  KpyIHEHIINe Ha3eMHble TEJECKONbl, KpymHeHmue
o0cepBaTOpHH.

12. OpOUTHI KOCMUYECKUX TEJIECKOTIOB.

13. ActpomMeTpudeckre KOCMUYECKHE MUCCHHU.

14. KopoTtkoBoisiHOBas actpoHomust: Y@, X-ray, Gamma-ray. Kocmuueckue ny4m.

15. Heiitpuno. ['paBuTaliioHHbIE BOJIHBL.
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17.
18.
19.
20.
21.
22.

23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

. INMHHOBOJIHOBAsE ~ aCTpPOHOMMsSL:  HMH(paKpacHas,  paguo, CYOMUJUIMMHUTPOBAs,
MHUKpPOBOJIHOBAsI aCTPOHOMMUSL.

NccnenoBanue CosHEYHON CUCTEMBI KOCMUUECKUMH aIlllapaTaMu.

[InaneTs! y Apyrux 3Be3n.

[1naHbl KOCMUYECKUX areHTCTB.

O030p: HaOMIOMATENbHAS TPOTPAMMA U THIT OPraHU3aI[uH TAHHBIX.

[epBrie 0630psl: DM, Carte du Ciel.

OnTuueckue o630pel. GSC, DPOSS, USNO, TIC, AC2000, APM GS, APS POSS I,
SDSS, UCAC.

Hazemusie 0030ps1 B apyrux BonHOBBIX auanazonax: 2MASS, DENIS, NVSS. ESO-
VST, CFHT, VISTA.

Kocmuueckue 063opsr: Tycho, GAIA

Tunel kaTanoros (HaOIIOIATENBHBIN, KOMIMJISTUBHBIN, OOIIIHIA).

Knaccugukanus karanoros, onucanue karaiora. [I[poBepka TaHHBIX.

FITS dopmar.

Hcropuueckue karaaoru.

Koopnnnatsel B karajiorax.

ACTpOMETpHUYECKHE TaHHBIE.

POTOMETPUYECKHE JAaHHBIE.

CrieKTpoCKOTIMYECKUE JaHHBIE.

[Touck  actpoHomuyeckodt  mHPopmanuu. Omnucanue  pecypcoB.  PexkBHU3UTHI,
knaccudukanus, perdtuHr. Bumbl pecypcoB, xoimeknuu katanoro (VizieR, Bazaar,
HyperLEDA), 6a3b1 gannbix (SIMBAD, NED, PDS), apxuBsl JaHHBIX, W300pakeHus,
oubmuorpadus (ADS, arXiv), astroweb. LleHTpbI TaHHBIX.

Haykomerpus, OubGnuomerpus. Kauru, >xypHaiabl, MyOauKamuu 0OCEpBATOPHMA, TPYAbI
KOoH(pepeHnuii, 0030pHbIe cTaThu. bubmmorpadus, cOopHukm abctpakToB. HHIekc
uutupoBanus. ®opma nyOnukanuu: OymMakHasi, SJeKTPOHHbIE KYpHaJIbI.

[ToaroToBka craThu, cucteMa petieH3upoBanus. O603HaueHUS HOBBIX 0OBEKTOB.

Ha sx3amene nposepsiercs popmupoBanure bK-1 B coorBercTBuu ¢ nnaukatopom POBK

1.2. L[J'Iﬂ IOJIYYCHHA OLUCHKH «3a4TCHO» CTYACHT OJOJIKCH OTBCTUTH Ha 00a BOIIpOCa U3 ousera.
HOHYCKaIOTCH HpO6CJ’II)I B OTBE€TaXx, KOTOPKLIC IIPABUIIBHO 3aKPbIBAKOTCA HABOAAIIMMHU BOIIPOCaAMU

Ipero

JaBateiis. Bremonnenue na6opaTopH51x pa60T ABJIIETCA JOIIYCKOM K 3a4€TY.

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeYeHe

a) DJIeKTPOHHBI Yy4YeOHBI Kypc 1O JUCIHHUIUIMHE B OJICKTPOHHOM YHHBEPCHUTETE

«Moodley»

6) OHeHO‘IHLIe MaTepuajibl TCKYLICTO KOHTPOJSA U HpOMG)Ky’TO‘IHOﬁ arTeCraguu IIO

IACLUILINHE.

B) [1nan nmpakTH4ecKux 3aHATUH MO TUCIUILTHHE.
r) Meronnyeckue yka3aHus 1o IPOBEICHHIO JIA0OPaTOPHBIX padoT.

12. Ilepeyens y4eOHOIi TuTEpaTYpHl U pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTeparypa:

1. Kononosuu 3.B., Mopo3 B.W. O6muit kypc actporomun. Mocksa. YPCC. 2001.

2. bormanoB M.b. Hcnonws3zoBanue pecypcoB ceTu MHTepHeT mnpu U3ydeHHH
actpoHomuu. Hyoxanit Apxsis. 2001.

3. Tepedbwx B.IO. CoBpemennble onrtuueckue Teneckonsl MockBa. PuaMaTiuT.
2005.

4. JlsBoB B.H., Llexmeiictep C.J. Vcnonb3oBanue nporpammHoro nakera EPOS mms
uccienoBanusi 00bekToB ConmHeuHo# cucteMbl / AcTpoH. BecTH. T. 46. Ne 3. C.
190-192.

0) JONOJHUTENbHAS JInTepaTypa:



=

Maptsinos /1.5, Kypc npaktudeckoit acrpopusuku. Mocksa. Hayka. 1977.
Kynukosckuii [1.I'. 3Be3anas actponomusi. Mocksa, Hayka. 1985.

3. Tlpaktuueckue paboOTHI 1Mo 3Be3mHOM acTpoHomuH. [lon pen. Kymukosckoro ILT.

Mocksa. Hayka. 1971.
4. Mockanenko E.M. Meroasl BHeaTmochepHoii actpoHomuu. MockBa. Hayka.
1984.
5. Jaschek C. Data in astronomy. Cambridge University Press. 1989.
B) pecypchl cetn HTEpHET:
1. 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/VVol-934/paper29.pdf
https://elbib.ru/ru/article/306
http://ziv.telescopes.ru/rubric/observatories/index.html?pub=3
http://ceur-ws.org/VVol-803/paper22.pdf
https://elibrary.ru/item.asp?id=36538713
https://www.researchgate.net/publication/267688191 Astronomiceskie_bazy dannyh i _
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. Mlepeuennb UHGOPMAIMOHHBIX TEXHOJIOT Uil

a) JIMIICH3UOHHOE U CBOOOHO pacipoCTpaHsIeMoe MPOrpaMMHOE 00eCTICUCHHE:

— Microsoft Office Standart 2013 Russian: makeT mporpamm. Biimrouaer MpHIOKCHHS:
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);
[Tporpamma 3rmoc.

— myOauYHO oCTymHbIe o6navynbie TexHosornn (Google Docs, Snaexkc auck u T.11.).

0) MHGOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJEKTPOHHBIN KaTajor Hayunoit OnOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OonbImoTeKa (perio3utopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
B) npodeccuoHanbHbIe 0a3bl JaHHBIX:
— baza mannsrx NASA https://ssd.jpl.nasa.gov/tools/sbdb_lookup.html#/
— baza maHHbIX IeHTpa MajbIx iaHeT https://minorplanetcenter.net/db_search

14. MaTepuaJbHO-TeXHHYECKOe o0ecneyeHmne

Aynuropun As MPOBEACHUS 3aHATHH JIEKIMOHHOTO Tuma. KomMmnbroTepHbIN Kiacc uis
IPAKTUYECKUX 3aHATHH. AyAMTOpUM Ui TPOBENEHUS MHIMBUIYAIbHBIX M TPYHIOBBIX
KOHCYJIbTALNM, TEKYIETr0 KOHTPOJIS U IPOMEKYTOUHON aTTECTALlUH.

[Tomerenus st caMOCTOSITENIbHOW pabOThI, OCHAILIEHHbIE KOMIIBIOTEPHONW TEXHUKOH U
JOCTYIOM K ceTu MHTepHeT, B 3JIeKTPOHHYI HH(OpPMAIMOHHO-00pa30BaTEbHYIO Cpeay U K
MH(GOPMALMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Nudopmanus o pazpadoTynkax

lanymmna Tartesna FOpweBHa, K.(h.-M.H., TOMCKHH TrocynapcTBEHHBIH YHHBEpPCHUTET,
JOLIEHT

Jlernep Oxcana Huxutnuna, k.}.-m.H., Tomckuii rocyqapCTBEHHbBIH YHHBEpPCHUTET,
JOLIEHT


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#/

