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AHHOTaNUA K padoueil mporpaMMe IMCUUILITHHBI
«AcTpoHOMHYECKHEe 0a3bl JAHHBIX»

HpI/IMeHeHI/Ie HOBBIX TEXHOJOTHMH B ACTPOHOMUH (KOCMI/I‘IGCKI/IC TCJIICCKOIIbI, OonblIne

3epKaja, aJanTHUBHBIC W AKTUBHBIC ONTHYECKHE CHUCTEMbI), BBICOKAs CTEIICHb aBTOMAaTH3aIlUU
MPUOOPOB, MOSBJICHUE HOBBIX TPUEMHUKOB U3JIyUYCHHUsI, TPAHIMO3HBINH pOCT 00beMOB HH(pOpMaIIUU
(TepabaiiTbI-ieTabalThl) - BCe ITO MPUBEIO K HEOOXOJMMOCTH MOJITOTOBKH CHEIMAIMCTOB HOBOTO
MTOKOJICHUS, CITOCOOHBIX co37aBaTh M A((HEKTUBHO HUCIIOIL30BaTh HOBBIC MPUOOPHI 1 00padaTHIBATh
OTPOMHBIC O0BEMBI JaHHBIX. B JEKIIMOHHOM Kypce cojaepkarcs 0a30Bble 3HAHUS O MPUHIIMIIAX
HaOII0JIeHUsT HEOCCHBIX OOBEKTOB, 0OPAOOTKHM M apXWUBHUPOBAHUS HAOJIOJATEIBHBIX JTaHHBIX. B
pamMKax Kypca CTYACHTBI MO3HAKOMSATCS C OCHOBHBIMH COBPEMEHHBIMU HMCTOYHHKAMH JaHHBIX
(karamoramu 0030paMu, 0azaMM JaHHBIX) 00 OOBEKTAX PA3IMUYHON MPUPOJBI M TOITYYCHHBIX B
Pa3IMYHBIX CHEKTPAIBHBIX JHAMAa30HaX.

© N A

10.

11.
12.

13.

14.

Pa3znennl paboyeii nporpaMmbl

MecTo JWCHMIUIMHBI B CTPYKTYpEe OCHOBHOH MpPOQeCcCHOHATBHONH 00pa30BaTeIbHOM
nporpaMMmel Beiciiero oopazosanus (OITOIT BO).

Bxonnble TpeboBaHUs 1711 OCBOCHUS TUCHUIUIMHBI (MOAYJIs), peABapUTeIbHbIC YCIOBUS (IIpU
HaJTUYIHH )

Pesynbrarel 00ydeHHs] 1O JUCIHUILUIMHE (MOAYNIO), COOTHECEHHbIE C (OPMUPYEMBIMH
KOMITCTCHITHSIMH

®opma 00yueHus.

SA3bIK 00OyueHusl.

ConepsxaHue TUCIUTITAHBI.

O0BeEM QUCIUILIHHEI

CtpykTypupoBaHHOE TIO TeMaM (pa3fenaM) coJep>KaHue NUCHUIUIHMHBI (MOAYISI) C yKa3aHUEM
OTBEJIEHHOTO HAa HUX KOJMYECTBA aKaJeMHUYECKHUX YacOB U BUIbI YUCOHBIX 3aHITHIMA

Texyiuit KOHTPOJIb U MPOMEKYTOYHAS aTTECTAIHS.

@®onp oneHouyHbIX cpenctB (POC) nns oneHUBaHUS Pe3yabTAaTOB OOyUYEHHUS MO TUCIUIUINHE
(MomyIto0).

[[Ixana oneHUBaHUs.

TumnoBble KOHTPOJILHBIC 33JJaHUS WJIM WHBIC MaTCPUANTBI JIJIST TIPOBEACHHS TEKYIIET0 KOHTPOJIS
yCIIEBa€MOCTH.

TumnoBble KOHTPOJBHBIC 3aJaHUSl WIM WHBIE MaTepUaibl s TMPOBEICHHS MPOMEKYTOUHON
aTTecTalluu.

MartepuanbHO-TeXHUUYECKas: 0a3a, MH(HOPMAIMOHHBIE TEXHOJIOTHH, IPOTPAMMHOE 00eCTIeUeHHE
1 UHGOPMAITMOHHBIE CTIPABOYHBIE CHUCTEMBI



1. Mecro nucuunimabl B crpykrype OIIOII BO

JucuumimHa «ACTpOHOMUYECKUE 0a3bl JAHHBIX» peain3yercs: Ha 6-oM kypce B 11-oMm cemecTpe u
SIBIISIETCS. COCTAaBHOW YaCThIO IPO(ECCHOHATBHOTO OJIOKa BApUATHBHOMN YaCTH.

2. BxoaHble TpeOOBaHMs JIsl OCBOEHUS TUCHMILIMHBI (MO1YJIs1), IpeBaApUTeIbHbIE YCI0BUSI
OTCYTCTBYIOT.

3. Pe3yabTaThl 00y4eHHUs 1O JUCHUILINHE (MOIYJII0), COOTHECEHHBbIE ¢ (OPMHUPYEMbIMH
KOMIIeTeHIUSIMU

B pPeE3yiabTaTe OCBOCHUA NUCHUIIIIUHBI Y 06yqa}om1/1xc;1 JOJIDKHBI OBITh C(bOpMI/IpOBaHBIZ

®opmupyembie Ilnanupyembie pe3yJbTaThl 00yUeHHs 10 JUCHMILINHE (MO1Y.110)
KOMIIeTeHIIUH
(Ko KOMIIEeTeHIIHH)

3-1 3names: hyHIaMEHTAIBHBIC 3aKOHBI 3BE3JHON aCTPOHOMHUH U HX
VYK-1.b B3aMMOCBS3b

3-2 3namp: OCHOBHBIE MTOHATHS MaTEMaTU4YECKOH 00paboOTKU
aCTPOHOMUYECKHX JIaHHBIX

Y-1¥Ymemp: cTpouTh TEOpETUUECKHE MOJIETH aCTPOHOMUYECKUX
O00BEKTOB U SIBJICHHUM, UCTIONIb3YS] KPUTUUECKUN aHATIN3 TaHHBIX
Y-2¥Ymems: nnanupoBath U NPOBOAUTH IKCIEPUMEHTAIbHbBIE
UCClieIoBaHMsl B 001aCTH 3B€3JTHON aCTPOHOMUU, OOBSACHATH U
OLICHUBATh B PAMKaX OCHOBHBIX (DM3MYECKHX 3aKOHOB PE3YJbTATHI,
IIOJIyYEHHBIE B ITPOLIECCE IKCIIEPUMEHTA

B-1 Braoems: MaTeMaTU4ECKUM aIapaToM, IPUMEHsIEMbIM B aHAJIU3€
aCTPOHOMUYECKHX JIaHHBIX

B-2 Bnademp: MmeTo1aMHi TEOPETHUECKOTO MCCIIEIOBAHUS OOBEKTOB,
SIBICHUH U MPOLIECCOB B aCTPOHOMUHU

OIIK-1.b 3-1 3namp: OCHOBHbIE MaTEMaTHUYECKUE METO/IbI, HCIIOJIb3yEMbIE ITPH
pELIEeHNN 3a]1a4 3BE€3JHOU aCTPOHOMMHU

Y-1Ymems: pemiate TUIIOBBIE 337ja4X 3BE€3THOW aCTPOHOMHUH
Y-2Ymempw: ctponts MaTeMaTHUECKHE MOJIETN ACTPOHOMUYECKUX
00BEKTOB U SIBJICHUI

B-1 Bnadems: HaBbIKaMU TIOMCKA, aHAIN3a U 00pabOTKH
ACTPOHOMHUYECKHUX JTAHHBIX

2. ®opma 00yyeHHsI: OUHAsL.
3. SA3bIK 00y4eHusi: PyCCKHUH.
4. CopaeprxaHue I CUMIIMHBI

Tema 1. Beeoenue.
Crennuka acTpOHOMHYECKUX JaHHBIX. POCT JaHHBIX.

Tema 2. Habniooenus.



[InmanupoBaHue, THUMBI NPOTrpaMM, OOCEpBATOPHM, MPOTPAMMHBIE KOMHUTETHI, OCOOCHHOCTHU
KOCMHYECKHX 00CepBaTOPHH.

Tema 3. I[lonamue acmpoHoMuyeckux OaHHbIX.
Hcnonb3oBanue, HAOMIOACHUS W MOJICNH, THUIIBI JIaHHBIX, OINUOKH. ApXUBBI: HOCHTEIH,
apXUBHUPOBAHUE, CKOPOCTh HAKOIJICHUSI TAHHBIX, pACIPOCTPAHEHHUE TAHHBIX, TUITBI ADXHBOB.

Tema 4. Bcesonnosas acmporHomusi.
DNEeKTPOMarHuTHBIA criekTp. HarmpaBieHust ycOBEpIIEHCTBOBAaHUS HaOoAeHHA. ATMOC(epHOoe
norsoiueHue. PazMerieHue Teneckomnos.

Tema 5. Onmuueckas acmpoHOMuUsL.
KpynHeiimme Ha3eMHbIE TEIECKOIIbI, KpYIHeWIe 00cepBaToOpu.

Tema 6. /[nunno8onH06as acCmpoOHOMUSL.
Wndpakpacuas, paano, cyOMUUIUMUTPOBAsI, MUKPOBOJIHOBAsI aCTPOHOMUSI.

Tema 7. Kopomkoeonnosas acmpoHomusl.
OpO6uThl KOcMUYECKUX Teneckonos, Y ®, X-ray, Gamma-ray. Kocmudeckue ay4n.

Tema 8. /[[pyeue nHanpasnenus 6HeammocpepHuix HabI00eHUl.
AcTtpomeTrpuueckue kocmudeckue muccuu. MccnegoBanue CoOMHEYHON CHUCTEMBbI KOCMUYECKUMU
anmapatamu. [naneTs! y pyrux 3Be3.

Tema 9. Acmporomuueckue 0030pbi.

[TepBsie 0030psl: DM, Carte du Ciel. Ontrueckue o630psl. GSC, DPOSS, USNO, SDSS, UCAC.
HazemHubie 0030pbl B apyrux BonHOBBIX guanasonax: 2MASS, DENIS, UKIDSS, NVSS. ESO-
VST, CFHT, VISTA. Kocmuueckue 0630psr: Tycho, Galex, GAIA.

Tema 10. AcmpoHomuueckue kamano2u.
Tunel katanoroB (HaOMIOJATENBHBIN, KOMIWIATUBHBIA, o0muit). Kraccudukamus karaaoros,
onucanue kKaranora. [I[poBepka qaHHbIX.

Tema 11. Ocnognuvle nabniooamenvHble napamempbi.
AcTtpomeTpuueckue nanHble. PoTomeTpruyeckue ganHble. CIEeKTPOCKONMYECKHUE JaHHbIE.

Tema 12. Acmpornomuueckue 6a3bl OQHHBIX.

ITouck actpoHomuueckor wuHpopMmaruu. Onucanwe pecypcoB. PekBHU3UTHI, KiaccupUKAILIUS,
peiituHr. Bunsl pecypcos, komnekuuu karaioros (VizieR, Bazaar, HyperLEDA), 0a3bl maHHBIX
(SIMBAD, NED, PDS), apxuBbl gaHHbIX, u300paxkenus, oudnuorpadus (ADS, arXiv), astroweb.
I{enTph!l TaHHBIX. PeCcypchl JAaHHBIX O Pa3IMIHBIX KJIACCaX OOBEKTOB.

Tema 13. BupmyanvHnvie obcepsamopuu.
MexnyHapoaHas BUpTyalbHasi oOcepBatopus. Poccuiickas BupTyalibHas obcepBaTopHsl.

7. O0beM TUCHUMILIMHBI
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8. CTpyKTypupoBaHHoe 10 TeMaMm (pa3nejaM) cojlep:KaHWe TUCHUILUIMHBI (MOIYJIs)

¢ yKa3aHMeM OTBeJeHHOr0 HA HUX KOJMYECTBA AKAJeMHYECKMX YacOB M BH/bI Y4eOHBIX
3aHATHH

N3yuenune kypca «ActpoHOMHYECKHE 0a3bl JAHHBIX» BKIIOYAET B CEO0s JICKIIMU, HA KOTOPBIX
paccMarpuBaercs TEOPETHYECKOE coJiepaHue Kypca; CEMHUHApPCKHe 3aHATUA,
npeaycMaTpUBAIOIINe YIiyOJleHHOE M3y4YeHHE M 00CYKICHHE BOIPOCOB, 0003HAUEHHBIX B TEMax
JTUCHUILTMHBL, CAMOCTOATEIbHYI0 padoTy, 3aKIIOYAIOIIyIOCSs B TMOATOTOBKE K JIEKIMOHHBIM U
CEMUHAPCKUM 3aHATHSM. TeMbl, pacCMaTpUBAaEMbIE Ha JICKIUSX W HU3y4aeMbI€ CaMOCTOSITENBHO,
3aKpEIUISIIOTCA HA CEMUHAPCKUX 3aHATHUAX, [0 BOIIPOCAM, BBI3bIBAIOIIUM 3aTPYIHEHUS], TPOBOJAATCA
KOHCYJIbTAIINH.

Buabl y4eOHoil HATPY3KH U
HX TPYI0€MKOCTb, 4achl
dopmMa TeKyLIero
= KOHTPOJISt
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1 Beenenue 3 1| - 1 1
2 Habmonenus 5 2 | - 1 2
IToHsiTHE ACTPOHOMMUYECKUX -
3 b 6 | 3 2 |1
JAHHBIX
4 BcesosiHOBast acTpoHOMUS 8 3 : 2 3 Cobece0Banue,
5 OnTryeckast acCTpOHOMMS 8 3| - 2 3 orpoc
6 JIMTMHHOBOJIHOBASI aCTPOHOMMS 10 3 - 4 3
7 KopoTtkoBosHOBast acTpoHOMUS 10 3 : 4 3
8 Hpyrue HanpaBiaeHuUs 5 3 - 1 1
BHeaTMOC(EPHBIX HAOIIOeHUI




9 AcTpoHOMHUYECKHE 0030pHI 8 3 - 2 3
10 ACTpOHOMHYECKHE KATAJIOTH 8 3 - 2 3
OcHoBHbIE Ha0JII01ATENbHBIE -
11 napaMeTpbl 8 3 2 3
12 AcTtpoHomuueckue 0a3bl JaHHBIX | 18 3 12 3
13 Buptyanbsubie o0cepBaTopuun 5 3 | - 1 1
DKk3aMmeH B Gpopme
MMHUCbMEHHOU
[IpomexxyTouHast arrecTanus 6 6 paboThI ¢
MOCTIE TYIOIITIM
co0eceloBaHUEM
HUTOro: 108 | 36 | - 36 36
9. Texkyumii KOHTPOJIb ¥ MPOMEKYTOUYHASI ATTECTAIHSI.

Texylmuil KOHTPOJIb MO JUCHUIUIMHE «ACTpOHOMMUYECKHE 0a3bl JAaHHBIX» OCYLIECTBIIIETCS
Ha JICKIMSIX U CEMHUHAPCKHUX 3aHATUAX M 3aKII0YACTCS B OI[CHKE aKTUBHOCTH M KAQuyeCTBa ydacTHs B
orpocax M coOeceqoBaHUAX MO MpoOieMaM, M3ydaeMbIX B PaMKax TEM JICKIIMOHHBIX 3aHSTHIA,
apryMEHTHPOBAHHOCTH TMO3HUIIMHU; OI[CHUBACTCS [IMPOTA UCIIOIB3YEMbIX TECOPETHUCCKUX 3HAHUIA.

HpOMe)Ky’TOLIHaﬂ arrecraquda 10 JUCLUIININHE «ACTpOHOMI/ILICCKI/IC 6a3I>I JaHHBIX )
MIPOBOIMTCS B OJMHHAIIATOM ceMecTpe B (popme 3aderta U dK3aMeHa. 3adeT B popMe MUCHMEHHO
paboThI, PK3aMeH B (hOpMe MUCEMEHHOU PabOTHI C MOCIIECIYIOIINM COOECEeIOBAaHUEM I10 TIPOTpaMMe.

Pe3ynmpTaThl cauum  9K3aMEHa OILCHUBAIOTCS TIO 1Kl «HEYIOBJICTBOPUTEIILHOY,
«yIOBJICTBOPUTEIBHO»,  «XOPOIIO»,  «OTAHYHO».  OIEHKH  «OTIMYHO»,  «XOPOILIOY,
«yJIOBJICTBOPUTEIHHOY» 03HAYAIOT YCIEITHOE POXOKICHUE MPOMEXYTOYHON aTTECTAIINH.

10. ®Dona ouenounbix cpeactB (POC) naas oueHHBAHUS Pe3yJbTATOB 00y4YeHHs
N0 AUCHUIIHHE (MOAYJIIO).

TpeOboBannsi K  CTPYKType M colAepkKaHMIO  (oHIa  OLEHOYHBIX  CPEACTB
TeKYIIEero KOHTPOJISA U MPOMEKYTOYHON aTTeCTAIUM N0 TUCHUIIIHHE

HepequL OLCHOYHBIX CpCACTB, NMPUMCHACMBIX HA KaXKAOM 3TAllC IMMPOBCACHHUA TCKYILICTO
KOHTPOJIA U HpOMe)I(YTOqHOfl aTTeCTallvi 110 JUCHUIIIMHE, IIPEICTAaBJICHBI B Ta6J'H/IIIe

IIpencrasnenue
HaumenoBanue
KpaTkas xapakTepucTKa OLIEHOYHOTO Cpe/ICTBa OLICHOYHOT'O
OLICHOYHOTI'0 CPEJICTBA
cpeacTBa B GoHe
OneHoYHbBIE CpeICTBA TeKYIero KOHTPOJIS
CpenctBo  KOHTpOJIS, OpPraHM30BaHHOE  Kak [Tepeuens Tem,
Temartuueckuii onpoc | crenuaibHas Oecena 1Mo TeMaTUKe MpeabayIIen N3y4aeMbIX B
(B popme OTBETOB Ha | JIEKIIMM U PACCUMTAHHOE HAa BBIACHEHHE 0O0beMa pamKkax
BOIIPOCHI) Y KauecTBa 3HAHWM, YCBOCHHBIX 00y4YarOUIMMHUCS JIVICTIATUTHHEI
110 ONpE/IETICHHOMY pa3Jieny, TeMe, mpolieMe.
CpenctBo  KOHTpOJIS, OpPraHUM30BaHHOE  Kak [Tepeuens Tem
CobecenoBanue pet PO, Op p ’
(B popme Geceb cBoOonHas Oecena, IUCKYCCHSI IO TEMAaTHKe M3Y4aeMbIX B
p ’ M3y4yaeMOM JUCHUIUIMHBI, pacCYMTaHHOE Ha pamKax
JTMCKYCCHUH TIO TEME) .
BBISICHEHHE o0beMa 3HaHMH 00y4aromierocst mo JCIUTIIAHBI
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BCCM U3YUYCHHBIM pasjciiaM, TEMaM, CBO6OI[H01"O

WCIIOb30BAHUS TEPMUHOJIOTUU JUTSt
apryMEHTHPOBAHHOT'O BBIPAXKEHUS COOCTBEHHOM
TTO3UIINH.

TectupoBanue

CpencTtBo KOHTPOJISI, TMO3BOJISIFOIIEE IMOJIYYUTH
OIICHKY YpOBHS (DaKTHUYECKUX 3HAHUH acHupaHTa
110 U3Y4YCHHOU TEME.

OO6pa3s1ibl TECTOB

OIICHO‘IHLIG cpeacrea HpOMe)l(yTO‘lHOﬁ aTTeCTallun

[TucemenHas pabora

Cpenctso, MO3BOJIAIOIIEE ouenutsh | [lepeuens Bompocos
c(hOpMHUPOBAHHOCTH CHUCTEMAaTUYECKHUX K 9K3aMEHY
MIpeICTaBICHUIA 0 MeTOo1axX Hay4yHO-

HUCCIIENOBATEILCKON eATEILHOCTH.

CpenctBo, MO3BOJISIONIEE MOTYYUTh SKCIIEPTHYIO TpeGoBanus k

OLICHKY 3HAHWH, YMEHHW W HABBIKOB IO JUIS MOPSIKY
CobecenoBanue
OLICHUBAHUS M aHAIM3a PA3JIUYHBIX (DAKTOB H MIPOBEICHUS
SIBJICHUI B CBOCH MPpo(ecCHOHATbHOM 00JIacTH. cobeceroBaHUs
11. [IIkajxa oueHNBaAHMUA.
I[Inanupyemsl Kputepuu onennBanus pe3yjbTaToB 00y4eHHs
€ pe3yJabTaThl 2 3 4 5
00y4yeHust
3HATD: OrcyrcTBUE B nenom B Ycnemnsie u
byHIaMeHTaNb | 3HAHUH yCHEIIHbIE, HO LIE€JIOM YCIIEIIHO | CUCTEMaTHYeCKHe
HbIE 3aKOHBI byHaaMeHTalnbH | He e, HO 3HaHUSA
3BE3/IHON BIX 3aKOHOB CUCTEMAaTHUYECKH | colepKallee (dbyHIaMeHTalIbHbI
aCTPOHOMMHU M | 3BE3/IHOM € 3HaHUsA OTJIeNIbHBIE X 3aKOHOB
nux ACTPOHOMHUHU U MX | QyHIAMEHTAJIbH | MPOOEIIbI 3BE3/IHON
B3aMMOCBSI3b B3aUMOCBS3EH BIX 3aKOHOB 3HaHUS ACTPOHOMUU U HX
VYK-1.b3-1 3BE3/IHOM (yHIIaMEHTaJIbH | B3aUMOCBSI3el
aCTPOHOMHUU U BIX 3aKOHOB
ux 3BE3IHOU
B3aUMOCBS3EN aCTPOHOMUU U
ux
B3aUMOCBS3EN
3HATD: OrtcyrcrBHe B nenom B VYcenemnoe u
OCHOBHbIE 3HAHUH UK yCIIEIIHOE, HO LIEJIOM YCIIENTHO | CUCTEMAaTU4ECKOe
TTOHATHUS ¢dparmenTapHoe | He e, HO 3HaHHE OCHOBHBIX
MaTeMaTHYeCK | 3HaHUE CHCTEMaTHYeCKO | cofeprkaliee HOHSTHN
o1 00pabOTKH | OCHOBHBIX € 3HaHHe OT/IETTbHBIE MaTeMaTH4eCKOU
acTpOHOMHYEC | MOHATUI OCHOBHBIX po6esbI 00paboTku
KHX JJAaHHBIX MaTeMaTHYECKOW | MMOHATHH 3HaHUE aCTPOHOMUYECKHU
VK-1.b 3-2 00paboTku MAaTeEMAaTHYECKO | OCHOBHBIX X JAHHBIX
ACTPOHOMHUYECKH | i 00paboTKH TTOHATUH
X JIaHHBIX aCTPOHOMMYECK | MaTeMaTHYeCKO
HUX JaHHBIX 1 00paboTKH
aCTPOHOMUYECK




nX JaHHBIX

3HATD: OtcyrcTBUE B nenom B Ycenemnoe u
OCHOBHBIE 3HAaHUU WIN yCIIEIIHOE, HO LIEJIOM YCIIEIIHO | CHUCTEMAaTHYECKOe
MaTeMaTH4ecKk | (parmeHTtapHoe | He €, HO 3HaHHWE OCHOBHBIX
U€ METOJBI, IIPUMEHEHNE CHUCTEMATHYECKO | COAEpIKaILee MaTEeMAaTHYECKUX
HCIIOJIb3YEMBIE | OCHOBHBIX € IPUMEHEHUE OTJIEJIbHbIE METO/IOB,
IIPY PELICHUN | MAaTEMAaTUYECKUX | OCHOBHBIX po0ebt UCIIOJIBb3YEMBIX
3a1a4 METO/IOB, MaTEMaTHUYECKU | 3HAHHUE IIPU PELLICHUU
3BE3JHOU HCIIOJIb3YEMBIX X METOZOB, OCHOBHBIX 3a/1a4 3B€3HOU
aCTPOHOMUU IIPU peLICHUN HCIOJIb3YEMBIX | MATEMaTU4YECKH | aCTPOHOMHUU
OIIK-1.b 3-1 3a7a4 3BE3IHOHU MpY pEUICHUN X METOJIOB,
aCTPOHOMUHU 3a/1a4 3B€3JHOM | MCIIOJIb3yEMBIX
aCTPOHOMHUU IIPY PEILIECHUU
3a/1a4 3BE31HOMN
aCTPOHOMHUU
YMETD: OtcyrcTBUE B nenom B Ycenemnoe u
CTPOMTH YMEHHMSI CTPOUTH | YCIIELIHOE, HO LIEJIOM YCIIEIIHO | CUCTEMAaTHYECKOe
TEOPETUYECKUE | TEOPETHUECKUE HE e, HO YMEHHE CTPOUTh
MOJIEIHN MOJIENH CHUCTEMATHUYECKO | COAEprKallee TEOPETUYECKUE
aCTPOHOMHUYEC | ACTPOHOMHUYECKH | € YMEHHE OTJIeJIbHbIE MOJIENH
KHX OOBEKTOB | X OOBEKTOB U CTPOMTH poOebl ACTPOHOMUYECKHU
U SIBJICHUH, SBJICHUH, TEOPETUYECKUE | YMEHHUE CTPOUTH | X OOBEKTOB U
UCIIOJIb3YS UCIIOJIB3YS MOJIETHN TEOPETUYECKHUE | SIBJICHUU,
KPUTHYECKUI KPUTHYECKHUU aCTPOHOMUYECK | MOJEIIHU UCIIOb3Ys
aHaJIN3 aHaJIN3 JTaHHBIX X OOBEKTOB U | aCTPOHOMMYECK | KPUTUYECKUI
JTAHHBIX SIBJICHUH, X OOBEKTOB U | aHAJU3 JaHHBIX
VK-1.b V-1 UCIIONb3Ys SIBIICHUH,
KPUTHYECKUI HCIIOJIb3YS
aHaJIN3 JaHHBIX | KPUTUYECKUI
aHaJIN3 TAHHBIX
YMETD: OrcyrcTBUE B nenom B Ycnemnoe u
IUTAaHUPOBATh U | YMEHUs YCHEIIHOE, HO LIE€JIOM YCIIEUTHO | CHCTEMaTH4eCKOe
IIPOBOJUTH IUTAHUPOBATh U HE €, HO IUTAHUPOBATh U
SKCIIEPUMEHTA | IPOBOAUTH CHUCTEMAaTHYECKO | COJeprKallee IPOBOJIUTH
JIbHBIE DKCIEPUMEHTAb | € YMEHHUE OTJIEJIbHbIE JKCIIEPUMEHTAIIb
UCCIIEIOBaHMs | HbIE IUIAaHUPOBATh U | MPoOeb HBIE
B 00J1acTH WCCIIEJOBAHMSI B | IPOBOJIUTH YMEHHE VICCIIEJIOBAHHUS B
3BE3/IHON obnactu JKCIIEPUMEHTaJl | IJIAHUPOBaTh U | o0JjacTu
aCTPOHOMUMH, 3BE3JHOU bHBIE IIPOBOJUTH 3BE3HOU
OOBSACHATH U aCTPOHOMUHU, HCCIIEIOBaHMS B | SKCIIEPUMEHTAJl | aCTPOHOMUHU,
OLICHUBATH B OOBSICHATD U obnacTtu bHBIE OOBSICHATH U
pamKax OILICHUBATH B 3BE3HOM WCCIIEIOBaHMs B | OLIEHUBATh B
OCHOBHBIX pamKax aCTPOHOMHUMH, obacTu pamKax
buznueckux OCHOBHBIX OOBSACHATH U 3BE3HOM OCHOBHBIX
3aKOHOB bu3nuecKux OLICHUBATH B aCTPOHOMHUHU, du3nuecKux
pe3yNbTaThl, 3aKOHOB pamKax OOBSACHATH U 3aKOHOB
MIOJIyYEHHBIE B | pE3YyJbTaThl, OCHOBHBIX OLICHUBATH B pe3yJIbTaTHI,
nporecce MOJTy4YEeHHBIE B (buznuecKkux pamKax MOJIyYE€HHBIE B
JKCIIEPUMEHTA | IIPOLECCE 3aKOHOB OCHOBHBIX nporecce
YK-1.b ¥-2 JKCTIEPUMEHTA pe3yabTaThI, (buzmyecKkux JKCTIEPUMEHTA
IIOJIyYEHHBIE B 3aKOHOB
mpouecce PE3YJIBTaTHI,




IKCIIEPUMEHTA

IIOJIYUYCHHEIC B

nporecce
JKCIIEPUMEHTA
YMETD: OtcyrcTBUE B nenom B Ycenemnoe u
pewath YMEHUS peliaTb | yCIELHOE, HO LEJIOM YCHEIIHO | CUCTEMATUYECKOE
TUIIOBBIE TUIIOBBIE 33J]a4l | HE €, HO YMEHHE pellaTh
3a/1a4u 3BE3IHOMN CUCTEMATUYECKO | colepkaillee TUIIOBBIE 33]1a41
3BE3HOU aCTPOHOMUHU € yMeHue OTJIEJIbHbIE 3BE3HOU
aCTPOHOMUU peuiaTth po6eIb aCTPOHOMUU
OIIK-1.b V-1 TUIIOBBIE 33J1a4¥ | YMEHHUE PEIlaTh
3BE3/IHOM TUIIOBBIE 3a]]a4H1
aCTPOHOMUHU 3BE3HOM
aCTPOHOMUU
YMETD: OtcyrcTBUE B nenom B Ycenemnoe u
CTPOUTH YMEHUS CTPOUTH | YCIIELIHOE, HO LEJIOM YCHEIIHO | CUCTEMATUYECKOE
MaTeMaTHUYecK | MaTeMAaTUYECKUE | HE e, HO YMEHHE CTPOUTH
ne MoJienu Mo CUCTEMAaTHUYECKO | colepikaillee MaTeMaTUYECKHE
aCTPOHOMHUYEC | ACTPOHOMHUYECKH | € YMEHHE OTJIeJIbHbIE MOJIENH
KHX OOBEKTOB | X 0OBEKTOB U CTPOUTH poOebI aCTPOHOMUYECKHU
U SIBJICHUM ABJICHUI MaTEeMaTHUYeCKU | YMEHHUE CTPOUTH | X OOBEKTOB U
OIIK-1.b V-2 € MOJeIu MAaTEMATUYECKU | SIBJICHUHU
ACTPOHOMHUYECK | € MOJIENH
X OOBEKTOB U | aCTPOHOMHYECK
SIBJICHU X 00OBEKTOB U
SIBJICHUI
BJIAJIETD: OtcyrcTBue/¢ppar | B nenom B VYcenemnoe u
MaTEMaTHYeCK | MEHTApHOE YCIIELTHOE, HO LIEJIOM YCIIEIIHO | CUCTEMATHYECKOE
UM anmnapaToMm, | BiaJleHUe HE e, HO BJIQ/ICHUE
IIPUMEHSIEMBIM | MATEMATUYECKUM | CHCTEMAaTUYECKO | COJEpIKallee MaTEMaTHYECKUM
B aHaJIN3€e anmnaparom, € BJIaJICHUE OTJIeJIbHbIE anmnaparom,
aCTPOHOMHYEC | MPUMEHSEMbIM B | MAaTEMaTUYECKU | IPOOEbI IIPUMEHSEMBIM B
KHMX JaHHBIX aHayn3e M anmnapaTom, BJIa/ICHUE aHaJn3e
VYK-1.5 B-1 ACTPOHOMHYECKH | IPUMEHSAEMBIM B | MAaTEMaTHUUECKH | aCTPOHOMHYECKH
X JIaHHBIX aHayuze M anmnaparom, X JIaHHBIX
ACTPOHOMHUYECK | MPUMEHSIEMBIM B
UX JJaHHBIX aHayn3e
aCTPOHOMHUYECK
WX JJAHHBIX
BJIAAETD: OtcyrctBue/¢ppar | B nenom B YcnemHoe u
MeTOoJIaMHU MEHTapHOe YCHEIIHOEe, HO LIE€JIOM YCIIEUTHO | CHCTEMaTH4eCcKoe
TEOPETUYECKOT | BIIaJIEHUE HE €, HO BJIa/ICHUE
0 MeTOoIaMH1 CUCTEMAaTHYECKO | COJeprKallee MeTOoJlaMu
HCCIIEIOBaHMs | TEOPETUUECKOTO | € BIIaJCHUE OTJIENIbHbIE TEOPETUIECKOT O
00BEKTOB, UCCJIEIOBAHMUS MeTOoJIaMHU poOGEeITbI HCCIIEeIOBaHUS
SBJICHUN U 00BEKTOB, TEOPETUYECKOI0 | BJIAZICHUE 00BEKTOB,
MPOIIECCOB B SIBIICHUI U HUCCIICIOBAHUS METOoJaMUu SIBIICHUHN U
aCTPOHOMUU IIPOLIECCOB B 00BEKTOB, TEOPETUYECKOI0 | MPOLIECCOB B
YK-1.b B-2 aCTpOHOMUU SBJICHUW U HCCIIEI0BAHUSA aCTPOHOMUH
MPOIIECCOB B 00BEKTOB,
aCTPOHOMUHU SABJICHUU U
IIPOLIECCOB B
ACTPOHOMUU
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BJIAJIETD:
HaBBIKaMHU
TIOUCKaA,
aHaIM3a u
00paboTKu
aCTpOHOMHUYEC

KHX JJaHHbBIX
OIIK-1.b B-1

OrtcytcTBue/ppar
MEHTapHOE
BJIJICHHE
HaBbIKaMU
TIOWCKa, aHaJIN3a
1 00pabOTKH
ACTPOHOMHYECKH
X JaHHBIX

B nemom
YCHEIIHOE, HO
HE
CHUCTEMATHYECKO
€ BIIaJICHHE
HaBbIKaAMHA
ITOMCKAa, aHaJIn3a
1 00paboTKU
ACTPOHOMHUYECK
X JAHHBIX

B

L[EJIOM YCIICITHO
e, HO
cojepxkaiiee
OTJEIIbHBIC
po0esbI
BJIaJICHHE
HaBbIKaMH
TIOWCKa, aHaJIh3a
1 00paboTKU
aCTPOHOMHYECK
UX JAaHHBIX

Ycnentnoe u
CHCTEMATHYECKOE
BJIaJIEHUE
HaBbIKaMH
IIOKCKa, aHAJIN3a
1 00paboTKH
ACTPOHOMHUYECKH
X JaHHBIX

12. TunoBble KOHTPOJbHbIE 32/[aHUSI WJIH HHbIE MATEPHAJbI /sl NMPOBeJeHHUs] TeKYIero

KOHTPOJIsI yCIIeBAEMOCTH.

Mamepuanbl mexyuwieco KOHmMpoAs yCHECAEMOCHU 00YUAIOWUXCSA
3aoauu moxcno natimu no aopecy: ftp://pubftp.inasan.ru/pub/malkov/ASDATA

Ilpumep: Kocmuueckue meneckonwl, pabomarowue 6 HK-ouanasone: opoumsi, uncmpymenmai,
pe3yrbmupyloujue Habaoo0amenbHvle apXugsl, OCHOBHbIE HAYYHbBLE O0CMUNICEHUSL.

13. TunoBele

KOHTPOJIBHBIC

l'lpOMe)Ky'TO‘{HOi/i arrecranmu.

3aaHus

HJIN

HHBbIEC

Mamepuanvt npomedrcymouHol ammecmayuu 00y4arouiuxcs
Bonpocul k sx3ameny u 3auemy moducHo Hatimu no aopecy:

ftp://pubftp.inasan.ru/pub/malkov/ASDATA

MaTepuabl

IS

Ilpumep: CoBpemeHHbIC OoJbIINE POTOMETPHUUECKUE 0030PhI: CIIEKTPAIBHBIN JUATIa30H,

MOJIYYCHHBIC JAHHBIC, OCHOBHBIC HAYYHBIC PC3YJIbTATHI.

14. MarepuajbHO-TeXHHYeCcKas 0a3a,

HH(OPMALIMOHHBIC TEXHOJIOTHH,

o0ecrnieyeHne U MHPOPMAIMOHHBbIE CIIPABOYHbIC CHCTEMBI

OcHoBHasl TuTeparypa.
1. Jd.A.MapreiHos. "Kypc npaktuyeckoii actpodusuxu". Mocksa, Hayka, 1977.

2. TLI .KynukoBckwuii. "3Be3qHas actponomus'. MockBa, Hayka, 1985.
3. "llpakTudeckue padboTsl 1o 3Be3HOM acTponomun”. [Tox pex. I1.IN.KymukoBckoro. Mocksa,

Hayxka, 1971.
4. E.M.Mockanenko. "Metozsl BHeaTMoc(hepHOit actpoHoMun'". MockBa, Hayka, 1984.

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

JlononHUTENBHAS IUTEPATYPA.
1. 3.B.Kononosuu, B.M.Mopo3. "O6mmii kypc actporomun". Mocksa, YPCC, 2001.

2. M.b.bornanos. "Hcnonb3oBaHue pecypcoB cetd MHTepHET mpu M3y4yeHHH aCTPOHOMHHU'.

Huxnanit Apxsiz, 2001.

3. B.IO.Tepebux. "CoBpemenHble onTuyeckue Teneckonsl". Mocksa, @usmarnut, 2005.
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NnpoBeIeHusl

NporpaMMHoOe



HNuTepHeT-pecypcesl.
1. ftp://pubftp.inasan.ru/pub/malkov/ASDATA

MarepuajibHO-TeXHUYeCKOe o0ecreyeHue

B coorBerctBUM ¢ TpeboBaHusMu 1. 5.3. oOpaszoBarenpHOro cranmapra MIY o
HAIPABJICHUIO TIOJATOTOBKU «DU3UKay.

Kypc Moxer ObITb NpoYMTaH B TIOTOYHOM AayIWTOPHUHM MpPU HATUYWU: pabOTAIONIMX
JIEKTPHUYECKUX PO3ETOK, KOMITBIOTEPA, IIPOCKTOPA, IKpaHa, yd4eOHOM JOCKH.
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