Mporpamma aucumnavHbl "duHamuka n dounaunka kpatHbix 3se3a”; 03.05.01 "ActpoHomus".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHCTUTYT comnsnkin

1..""‘“ lIIE,.;rEﬂ

YTBEPXOAKO
MpopekTop no obpasoBaTenbHOW aesTenbHocT KDY
L.A. Taopckuin
o 20 T

Mporpamma gUCUMNAUHLI
JunHammnka n domsmka KpaTHbIxX 3Be3

CneunanbHocTb: 03.05.01 - AcTpoHOoMMA

Cneumnanmsaums: ACTpomnanka n KOCMoNorus
KeBanudukauns sbinyckHuka: AcTpoHoM. [Npenogaearenb
dopma obyyeHus: g4Hoe

S3blk 0By4eHWs: pyccKuii

"on Havana obyyeHus no obpasoBaTtenbHoO nporpamme: 2020

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma aucumnavHbl "duHamuka n dounaunka kpatHbix 3se3a”; 03.05.01 "ActpoHomus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 2 ns 9. Bl YHH

AR 5 AN LM O



Mporpamma aucumnavHbl "duHamuka n dounaunka kpatHbix 3se3a”; 03.05.01 "ActpoHomus".

Mporpammy oucumnnnHel paspaboTan(a)(m) ooueHT, K.H. (aoueHT) Xydkos P.4. (Kagenpa acTpoHOMUM U KOCMUYECKO
reonesuun, OtgeneHme actpodmamnku 1 KocMmyeckoin reogesnm), Roman.Zhuchkov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CNoCOBHOCTb OPUEHTUPOBATLCS B 6A30BbIX ACTPOHOMUYECKUX 1

CpI/ISVIKO-MaTeMaTVI‘-IeCKVIX Teopuax n NpUMEeHATb UX B Hay4YHbIX NCCnenoBaHUAX

MK-1 BnageHne Metogamm acTpOHOMUMYECKOro, oM3nYeckoro 1 MmaTteMaTtmyeckoro
nccnenoBaHus Npy aHannse rnobanbHbix NPO6eM Ha OCHOBE rMy6OKMX 3HAHWIA
hyHOAMEHTANbHbIX (HN3MKO-MATEMATUYECKUX UCLANANH

MNK-4 BnafeHue HabnofaTenbHbIMU U 9KCNEPUMEHTANBHBIMY METOAAMY UCCNENOBAHWIA
ACTPOHOMUYECKMX N PUINYECKMX OO BEKTOB U ABNEHNIA

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

- I/ICTOpI/I}O I/I3y'-IeHI/I$i ,D,BOI7IHbIX n KpaTHbIX 3Be3., cospemeHHoe COCTOSAHNE np06neMb| N OCHOBHbIE KaTanorm aToro
Knacca 06bekToB;

- CTPOEHVME U (hM3NYECKME NapaMeTpbl, XapakTepuayiolme ABOVHbIE U KpaTHble 3Be3.bl;
- YCNOBWS YCTONYMBOCTU N OCHOBHbIE MOMEHTbI IMHAMUYECKOW 3BONMIOLIMN KPaTHbIX 3BE3,
- MeTodbl HAbNOAEHNS 3TOrO kKnacca 06BEKTOB B 3aBUCMMOCTM OT X (PU3NYECKUX CBOWCTB.

JonxeH ymeTtb:

- onpepensaTb hnsnmyeckre N oUHaMnyYeckme napameTpbl ABOMHbLIX U KPaTHbIX 3BE3[,

- OTbICKMBATb UHPOPMaLMIO 06 MHTEpeCyoWMX 06 bEKTaxX B MMEIOLWMXCSA ONn-line acTpoHOMUYeCKUxX pecypcax 1
Kartanorax.

JonxeH Bnagetb:

- MeToaaMun peleHuns I'IpOCTeI7ILIJI/IX 3aad, CBA3aHHbIX C onpeneneHnem napameTpos [LBOWHbIX U KpaTHbIX 3BE€304,
- HaBblkaMun paGOTbI C Kartanoramu OBOWHbIX U KpaTHbIX 3B€34OHbIX CUCTEM

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa gucumnnuHa (mogynb) BKNtoYeHa B pasgen "B1.6.44 OucunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpasosatenbHoi nporpammel 03.05.01 "AcTpoHomus (AcTpodounanka 1 KocMonorus)" n oTHocuTcs K 6a3oBoii
(0bwenpodeccnoHanbHoM) YacTu.

OcBauBaeTcs Ha 6 Kypce B 12 cemecTpe.

3. O6bem aucuunanHbI (MOAyns) B 3a4eTHbIX eAuMHMLAX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSITE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb ANCLMMNHBI cocTaBnsieT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 54 4aca(oB), B TOM 4ucne nekuuu - 24 yaca(os), NpakTnyeckne 3aHsTus - 30 yaca(os),
nabopatopHblie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 54 yaca(os).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMNANHBI: 3a4eT B 12 cemecTpe.

4, CopepxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTu4yeckuit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNAUHE (MORYNIO)

am PAEKTPOHHBH
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Mporpamma aucumnavHbl "duHamuka n dounaunka kpatHbix 3se3a”; 03.05.01 "ActpoHomus".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTnyeckumellabopaTtopHbie)
flekumu 3aHATUSA paboTbl
Tema 1. VicTopns oTKPbITMUS OBONHbBIX
1. N KpaTHbIX 3Be30. 12 2 4 0 9
Tema 2. Metonbl HabnooeHns
2. LBOVHBIX 1 KpaTHbIX 3BE3. 12 4 6 0 9
Tewma 3. Knaccmukaums kpaTHbIX
3. 3Beas, 12 4 6 0 9
Tema 4. Ctatnctuyeckme cBomcTea
4. BbIOOPKM ABOWMHbIX U KpaTHbIX 3B€34. 12 4 6 0 9
Tema 5. OcobeHHOCTU ANHAMMUYECKOM
5.|aBonounn KpaTHbIX CUCTEM. 12 5 4 0 9
Tema 6. MeToabl aHannM3a AMHaMUKK
6. KpaTHbIX 3Be34. 12 5 4 0 9
Toro 24 30 0 54

4.2 CopepxaHue aUCUUMNINHLI (MOBYNSA)
Tema 1. UcTopuna OTKPbITUSA ABOWHBbIX U KpaTHbIX 3Be3.,.

NcTopusi oTKpbITUS 1 HabntoaAeHWin ABOMHBIX U KpaTHbIX 3Be34. OCHOBHbIE Katanoru n nx ocobeHHocTn. ABCoNtoTHas U1
OTHOCUKTENbHble 0pbuThl. Pa3BnTiie METOLOB NCCNELOBAaHUS ABOVHbIX 3BE3[ M KpaTHbIX CUCTEM. BnusiHne pasmepos,
POPMbI U OpreHTaLMKn opbuTbl Ha Knaccugukauuio cucTembl. PacyeT xapakTepHbiX NepronoB 0b6palleHmnst B cuctemMax
pasHoro knacca.

Tema 2. MeTtonbl HabnooeHUs OBOMHBIX U KPaTHbIX 3B€30,

BrnusiHne atMocdoepbl 3eMny Ha NCCNeaoBaHNS ABOWHbIX 1 KPaTHbIX 3Be34. PasnuyHble MeToabl HAbNOAEHNS OBOMHbIX
1 KpaTHbIX 3BE3[, X 0COBEHHOCTU U OrpaHmnyeHus. MNonydyaemMble napamMeTpbl U BAnsiHUE 3dpdpekToB cenekumm. Cesa3b
MeXay acTPOMETPUYECKUMU U CNEKTPOCKOMMUYECKUMM ABOMHBIMU (KpaTHBIMU) CUCTEMAMK, 3aBUCMMOCTb METOAA
HabnoAeHNs OT PACCTOSHUS 00 CUCTEMBI.

Tewma 3. Knaccucpukauma KpaTHbIX 3Be3[.

Knaccudomkaums kpaTtHbix 3Be34, (MO CcTeneHn B3anmoaencTens, knaccmgpukaumsa Konana). Knacudgoukaums no metogy
n3y4eHns n ee ocobeHHocTn. KpaTHble 3Be3abl U Ux nepapxusi. CBs3b nepapxum 1 ycToluneocTu. Teopema Bupuana u
ee npumMeHeHve. Bpemsa penakcaumm B AMHaMn4eckon cucteme. BoiBoabl Ans pa3nnyHbIX TUMOB KPATHbLIX CUCTEM U X

HabnoaaTenbHOe NPUMEHEHME.

Tema 4. CtatucTMyeckue CBOMCTBa BbIOOPKM OABOWHbIX U KPaTHbIX 3BE3/,.

OcCHOBHbIE CTATUCTUYECKME CBOMCTBA BHIBOPKM ABOMHbBIX U KpaTHbIX 3BE3[, MX MHTEpNpeTauus. PacnpeneneHve no
maccam, ero bumonanbHocTb. PacnpeneneHve no akcueHTpucuTeTaM. BnusiHme umpkynspusaumm. OyHKUMS KPaTHOCTM
U ee 3aBUCKMOCTb OT TVNa UCCNEOYEMbIX CUCTEM M METOAA N3ydYeHnsl. CBS3b CTATUCTUHECKMNX CBOMCTB 11 3BOMOLMOHHBIX
cLeHapues.

Tema 5. Oco6eHHOCTU JMHAaMUYECKOM 3BONOLIMU KpaTHbIX CUCTEM.

CueHapuy AMHaMUYeCKon 9BONMIOLUM KPaTHbIX CUCTEM (0Bpa3oBaHune, 3BOMIOLIMS, penakcauus unm ouHanbHbii
pacnag). Tunbl KpaTHbIX CUCTEM U CKOMNEHWUIA 3BE34. YCNOBMNE CBSA3AHHOCTU KPATHOW CUCTEMBI, MPUIUBHAS
ycTonumBoCcTb. MakcumanbHas KpaTHOCTb 3B€3[ B okpecTHocTV ConHua. Bo3MOXHbIe KpUTepun rpaBuTaLmnoHHOM
CBA3aHHOCTU CUCTEMbI.

Tema 6. MeToobl aHanNM3a QUHAMUKM KPaTHbIX 3BE3A.

Pean|/|3yeMb|e Ha npakTunke Metonbl aHann3a ouHaMnK KpaTHbIX 3Be34 - KpUtepumn cTabunbHOCTH. I'IpeMMymeCTBa n
HenoCTaTkn NpuMeHeHna Kputepues. YucneHHoe MogennposaHue B 3anadve N Ten, ero npenmMyllecTea N HegoCTaTKW.
Perynﬂpm3aum|. LlenoyeyHas perynapusadms. BoamoxHble aHanuTtnyeckmne noaxonbl. OCHOBHbIE Nnony4yeHHble
pesynbTaTthbl U BbIBOAbI, NOATBEPXOEHNE CTATUCTUYECKMX 3aKOHOMEPHOCTEN.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHunst Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcs no
AucuunnuHe (Moaynio)
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Mporpamma aucumnavHbl "duHamuka n dounaunka kpatHbix 3se3a”; 03.05.01 "ActpoHomus".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
Basa gaHHbIX No ABoViHbIM 3Be3nam BDB - http://bdb.inasan.ru/

katanor WDS Ha calite Visier - http://vizier.u-strasbg.fr/viz-bin/VizieR?-source=B/wds

Kartanor kpatHbix 38e3g MSC (Multiple star catalog) - http://www.ctio.noao.edu/~atokovin/stars/

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOJS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBhsieMble K AeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW U LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBvnamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBol TOYKM NPy BBELEHMM 0BYYatoLLMMCS CBOErO NIOrMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHWMK NeYaTHbIX M3naHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl M He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)
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Mporpamma aucumnavHbl "duHamuka n dounaunka kpatHbix 3se3a”; 03.05.01 "ActpoHomus".

6a3a naHHbIx Cumban - http://simbad.u-strasbg.fr/simbad/
Bblancnutens adpemepug - http://observethestars.sourceforge.net/
Poccuiickas actpoHoMmnyeckas ceTb acTpoHeT - http://www.astronet.ru/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nexkuum Nekuns 310 YyCTHOE U3N0XEHUE NHAPOPMaLMK, BbICTPOEHHOE MO CTPOro ONpeaeneHHon Norniyeckoi
cTpykType. OCHOBHOW 3aaayeli Nnekumnin aensetcs rnybokoe naydeHne paccMaTpuBaeMoli TeMb.
OCHOBHOE HasHa4YeHne NeKLUnn - 3TO 0CBOeHKe PyHAaMeHTaNbHbIX Hay4HbIX acrneKToB U
pacnpocTpaHeHe CBeIeHN 0 HOBbIX [OCTUXEHUAX COBPEMEHHON Haykn. CTyeHTaM BO BpeMmst
NEKLUMOHHbIX 3aHATUA PEKOMEHyeTCsl BECTW KOHCMNEKTbI AN NyYlero 3anoMnuHaHns MHgopMaLmm u,
npu Heob6XoAMMOCTK, ee MoCNenyWero BOCNPOM3BEAEHNS.

npakTnyeckme | MpakTnyeckoe 3aHATUE - 3TO 3aHATUE, NPOBOAUMOE MOA, PYKOBOLCTBOM Npenonasatens B y4ebHON

3aHATNA ayoMTopUW, HANPaBNEHHOE Ha YriybneHne HayyHo- TEOPETUHECKUX 3HAHUIA 1 OBNALEHME
onpefeneHHbIMY METOOAMY CAMOCTOSITENBbHOW paboThl. Bo BpeMsl NpakTn4YecKnx 3aHATA CTyAeHTam
peKoMeHOyeTCs BbINOMHATL MOCTaBNEHHble nepen HUMK 3a0a4uM C NMOMOLLLIO NONTyYEHHbIX paHee
3HaHWI, a TakXe KOHCynbTaLmi npenogasarens.

camocTtos- | CamocTosiTenbHas pabota - uHAMBKUaOyanbHas pabota cTyAeHTa, BbinonHsemas 6e3
TenbHas HeMoCcpPeACTBEHHOro KOHTakTa ¢ npenoaasareneM. Bo Bpems camoctosTenbHol paboThl CTyAeHTaMm
paboTa pPEeKOMeHOyeTCs M3yyaTtb AOMONHUTENbHbIE MaTepuasbl Mo M3y4aeMoMy Kypcy, Y4TO NO3BOMUT
MOBbICUTb YPOBEHb TEOPETUYECKOr0 OCBOEHUS MaTepmana v NoAroToBUTbCS K caade nNpakTnieckux
paboT, 3a4eTy UK aK3aMeHy.

3aver 3ayeT NpoxoauT B BUAE YCTHOrO OMNpoca CTYAEHTOB MO NPOALEHHOMY NEKLIMOHHOMY Matepuany u
BbIMO/IHEHHBIM NpakTMYeckum pabotam. [lns NOAroTOBKM K 3a4€Ty PEKOMEHLYETCS MOBTOPHO MN3Y4nTb
KOHCMEKTBI U PEKOMEHIOBAHHYIO NUTEPATYPY. TakXe PEKOMEHOYETCS COCTABUTb CMIUCOK HEMOHSATHBIX
BOMPOCOB U 3a8aTb UX Npenoasatento ans nogpobHOro pasbscHEHUS.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTENIbHOIO
npouecca no gucuuniInHe (Moaynio), BKJOUYas nepedyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
OMCUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme AUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moayo)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTDI:

MomelueHns ons caMoCTOATENBHON PaboThbl 0BYYaOWMXCS, YKOMMIEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTn "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTakTHOW paboThl C MpenonasaTeneM, yKoMNIekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbSA).

KomnbioTep 1 NpuHTEp ONst pacneyaTky pa3ngaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpe,u,cma apgantauumumv npenopgasaHusl auCcUNNMNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300pPOBbSA

Mpw HeobxoomMMocTV B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapbl 1 TeXHonorum, obneryarowme
BOCMpUSITE NHpopMaLIMKN 0By4YatoWMMUCs MHBANIMAAMU U INLAMW C OFPaHNYEHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co34aHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeoGpasosaHmsl B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeLCTaBUTb B Pa3NnyHbIX BuLax 6€3 noTepu AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUSt KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM nnaHom no cneumanbHoctu: 03.05.01
"AcTpoHoMMA" 1 cneumanusaumm "AcTpodumsnka n kocmonoruns".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONorng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. 3acos, A. B. AcTpoHomus : y4ebHoe nocobue / A. B. 3acos, 3. B. KoHoHoBuWY. - Mockea : PUSMATIINT, 2011. - 256 c.
- ISBN 978-5-9221-0952-9. - TekcT : anekTpoHHbIV // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/2370 (nata obpaueHus: 21.04.2020). - Pexwvm gocTtyna: ans aBTopu3. nonb3oBaTteneil.

2. Yepenauuyk, A. M. TecHble OBOMHbIE 3B€3Abl : MOHOrpadus : B 2 yacTtsax / A. M. Yepenauyk. - Mocksa : PUSMATIINT,
[6.r.]. -YacTb | - 2013. - 560 c. - ISBN 978-5-9221-1416-5. - TekCT : 3NeKTPOHHbIA // JlaHb : 3aNeKTPOHHO-61bnmoTeyHas
cuctema. - URL: https://e.lanbook.com/book/59647 (nata obpawenusi: 21.04.2020). - Pexxum goctyna: ons aBTopus.
nonb3osarenew.

3. Yepenauyk, A. M. TecHble [BOHbIE 3B€3Abl : MOHOrpagus / A. M. Yepenauwyk. - Mocksa : ®U3MATIIAT, [6. r.]. -
YacTtb Il - 2013. - 572 ¢. - ISBN 978-5-9221-1467-7. - TeKCT : aneKTPOHHbIV // IlaHb : aneKTPOHHO-6MbnnoTeyHas
cuctema. - URL: https://e.lanbook.com/book/59685 (nata obpawerus: 21.04.2020). - Pexxum goctyna: ons aBtopus.
nonb3osarenen.

JdononHutenbHaa nuteparypa:
1. CypawvH, B. . 3Be3apl : y4ebHoe nocobue / B. I'. CypauH. - 2-e nag., ucnp.u gon. - Mocksa : ®U3SMATINT, 2009. -
428 c. - ISBN 978-5-9221-1116-4. - TeKCT : 9NeKTPOHHbI // JlaHb : aneKTpoHHO-6ubnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/2332 (nata obpaueHus: 21.04.2020). - Pexuvm gocTtyna: ons asTopu3. nonb3oBaTeneil.
2. Kypc obuweit actpodomankm : yuebHnk ans sy3os / [. . MapTbiHOB. - Mi3naHne 4-e, nepepaboTaHHoe 1 JONONHEHHOE.
- Mocksa: Hayka, 1988. - 640 c. : Tabn., un. (HB - 29 ak3.)
3. Kypc 3se3gHom actpoHomum / T1.I1. MNMapenaro. - nag. 3-e, nepep. 1 gon. - M.: [0C. M34-BO TEXHNKO-TEOPET. NINT.-Pbl,
1954. - 476 c. (HB -11 ak3.).
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONOrng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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