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|. Heau v 3axa4u AUCHUNIIMHBI (MOIYJIA)

[Mporpamma mpenHasHaueHa [UIsi oOecTeueHHs Kypca «AcTpodu3nKa», H3ydaeMoro

CTYACHTAaMHU B TCUCHUC CECABMOI'0 CEMECTpA.

OcHoOBHas yeb Kypca — 3HAKOMCTBO C HAYYHBIMU METOJaMHU MPAKTUUECKON acTPOPHU3UKU U UX

MIPUMEHEHHUEM B IOCIIEAYOMEN TPodecCUOHATBHON eI TENIbHOCTH.

JI1st mOCTHKEHUS JTaHHOM 1eIu OBbLIH ITIOCTABJICHEI 3a0auu.

® JIOKa3aThb I[Cf/iCTBHG (1)I/ISI/IT-ICCKI/IX 3aKOHOB B YCJIOBHUIX KOCMHYCCKOI'O IIPOCTPAHCTBA,

® JIO3HAKOMMUTBCA C (1)I/I3I/I‘-IGCKI/IMI/I METOJaMU I/ICCJICI[OBaHI/Iﬁ KOCMHUYCCKUX O6’beKTOB;

® OBJIAACTb HAaBbIKAMU B IPOBCACHUU HAYYHOI'O SKCIICPUMEHTA, OPUCHTUPOBAHHOTO Ha

TEMAaTHUKy Hay4YHBIX UCCJICIOBaHMM 0a30BOro MHCTUTYTA Kadeapsl — MHCTHTYTA

cosiHeuHO-3eMHOM (u3uku CO PAH

Il. Mecto nucunnimmasbl (Moayas) B crpykrype OIIOII BO
JuctunnmHa «AcTpodu3uK» BXOJUT B 4acTh, (opMupyeMmas

OTHOIIEHUH, O0J10ka b1, 1 sABIAETCS TUCIUILIMHON IO BHIOODY.

Y4aCTHUKaMU O6p330BaT€J'II>HI)IX

Bxonnsie 3HaHUA, YMCHUA U KOMIICTCHIIUU CTYyACHTOB, HeO6XOI[I/IMBIC AJI1 U3y4CHUA JUCHUIIIINHBIL,

OIMPECACIIAOTCA UX 0a30BLIMH 3HAHUSIMHU, ITOJIYYCHHBIMU IIPHU U3YUYCHUH CICAYIOIMX AUCHMUILINH.

L4 (1)1431/11(21 (MOJ'ICKy.TISIpHaSI (I)I/I3I/IK8. " TCPMOANHAMHKA, SJICKTPUICCTBO 1 MArHCTU3M,

KOJIeOaHHSI ¥ BOJIHBI, ONITHKA, aTOMHAS U sjepHast GU3NKa);

® BbICIIaA MaTCMaTHUKa (I[I/I(I)(bepeHLII/IaHBHOC N UHTCTPAJIbHOC UCHUCIICHUE, DJICMCHTDBI

(bpakTaabHOI reOMeTpun);
¢ nH(poOpMaTHKa, TPOTPAMMHUPOBAHUE;

® AaCTpOHOMM, (1)I/I3I/IK8, COJIHEYHOH CHCTEMBI

I11. TpeGoBaHus K pe3yJIbTaTaM 0CBOCHHMS THCIUNIUHBI
[Iporiecc  M3ydeHuss AMCLUUIUIMHBI  HAmpaBlIeH Ha
npoeCCUOHATBHBIX KOMIIETEHIIHIHA:

- CnocobOeH ucnoabp30BaTh ClIEHUATN3UPOBAHHBIE 3HAHUS B

dbopMUpoBaHHE  CIETYIOIINUX

oOmacti HU3MKK B acTPOPU3UKH

115t ocBoeHus poduinbHbIX pusnveckux auctmiuimd ([TK-1).

IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs 10 JUCHHUILIMHE (MOAYJ/II0), COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEHHs] KOMIIETeHIIUH

Komnerenuus Nuauxatopsl Pe3yabTaThl 00yyeHHs
KOMIIEeTeHII M
TIK-1 HJIK nr1a 3Haer:
Crioco6eH mpoBOAUTH e (U3BMYECKHE 3aKOHBI, JICXKAIIUE B
aHaJIN3 Hay4IHBIX OCHOBE COBPEMEHHBIX METO/IO0B
JTAHHBIX, PE3YJIHTATOB
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AKCIIEPUMEHTOB U
HaOJIIOIEHUH,
UCTIONB3YS
CIeUATN3UPOBAHHbIC
3HaHUA B 00JacTH
bu3uKU 1 acTpOPU3UKU

YmMmeer:

Baageer:

HUCCIEeI0BaHUN 00BEKTOB
Bcenennoin.

® TI0JIb30BAThCSI COBPEMEHHBIM
3HaHHUEM (PU3MYECKUX METO/IOB
HCCIICIOBAHUN I OOBSICHEHUS
XapaKTePUCTHK, CTPOCHUS,
HpOI/ICXO)K)IeHI/Ifl 1 3BOJIFOITUN
3BE3/l U HX CUCTEM

e J1aBaTh apryMeHTHUPOBAHHYIO
OIICHKY HOBOW uH(pOpManud B
obsactu acTpoPU3UKH.

® OCHOBHBIMU IIpUE€MaMH Hay4YHO-
HCCIIEI0BATENbCKON paboThI;

e  HaBbIKAMH paboThI c
COBpPCMECHHBIM MaTEMAaTHUYCCKUM
obecrieyeHueM A 00pabOTKU
acTpo(PU3NIECKUX IKCTIEPUMEHTOB.

IV. Conepxanue u CTPYKTypa JMCHUIIMHBI (MOLYJ151)

O0BeM OUCLUAILIAHEL COCTABIISAET 2 3aYETHBIX €IUHULEL, /2 Yaca,

B TOM 4mclie 44 4acOB KOHTAaKTHOU PaOOTHI.

3aHATHA MMpOBOAATCA TOJIBKO B OYHOM (bopMe O6y‘leHI/I$I C IPUMCHCHUCM JUCTAHIIMOHHOI'O KOHTPOJIA

CaMOCTOATENbHOU paboThl cTyAeHToB yepe3 DUOC dakynpTeTa. DNEKTPOHHOW M TUCTAHIIUOHHOU

(dopM 00ydeHus HEe IPeyCMaTPUBACTCS.

Ha mpaxTiueckyro moAroToBKy OTBOAMUTCS 16 ay TMTOPHBIX 9acoB (BO BpeMsI BHITIOJTHEHUS

MIPAKTUYECKHUX 3aJJaHuil).

dopma MPOMEKYTOUHON aTTECTALMU: 3aYET.



4.1. Conepma}me AUCHUIIVIMHBI, CTPYKTYPHUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUA0B y‘-leﬁHl)IX 3aHSATHI M OTBEJEHHOI0 HA HUX KOJHYECTBA

AKaJACMHUYCCKHUX 4YaCoB

Bunbl yueGHoii padoThl,

(I)Ole)l TEKylEero

= § BKJIIOYAsl CAMOCTOSITEJbHYIO PadoTy 00yuaromuxcs, KOHTPOJIS
g E NMPAKTHYECKYIO MOJATOTOBKY H TPYI0EMKOCTh ycreBaeMocCTH;
@ § e (B yacax) DopmMa IPOMEKYTOYHOM
= é = i KonTakTHas padoTa npenoaaparteJisi ¢ « aTTecTaluu
I‘D‘i Pa3e AMCOUIIHHBI/ TeMa § z E kS o6yuaromumucs E - (no cemecmpam)
-5 bt < %]
o |8 | Bk =
& g § Jlexkuuu Cemunapckue/ | Koncyab E 'S
= © NMpaKTHYecKHe/ | Taluu g :‘
= 5 JadopaTopHbIe =
= 3aHATHSA @]
1 2 3 4 5 6 7 8 9 10
1 | Pasoen 1. MEXAHU3MBI U3JIVYEHUA B ACTPODU3HUKE 7 10 2 2 2 6
2 | Pasoen 2. 3BE/JHBIE ATMOC®EPHI U METO/bI UX
AHAJIH3A 7 | 10 2 2 2 6 BoinonHeHue
3 | Pasoer 3. METOJbI ACTPODH3HYECKHX s | 5 ) ) A HIPARTHAECKOTO
HCCHE,ZZOBAHHHV 7 pacCd€THOIO 3a1aHuA
4 | Pasoen 4. CIIEKTPAJIPHBIE CBOHCTBA 3BE3]] 7 12 4 4 4 4
5 | Pasoen 5. DBOJIFOIIHUA 3BE3/] 7 12 4 4 4 4 Koncnekr
6 | Pazoen 6. MUP I'AJIAKTHUK U EI'O CBOUCTBA 7 8 2 2 2 4 [Ipe3enTanus
3auét HToroBslii TeCcT
Kontpoub 8
KCP 4
Hroro uacos 72 | 16 16 16 28




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEILHOM PadoThl 00YYAOUIUXCS N0 TUCHHITIHHE

CamocrosiTenbHas paboTa 00y4Jaromuxcs V4ebHo-
OleHOtHOe METOAUYECKOE
HOYH
Cemectp Hassanue paszena, TeMbI Cpoku T 1 obecrneveHue
o PyAOCEMKOC CpEACTBO o
Bun camoctosTenbHO# paboOThI | BEIOIHEH CaMOCTOSTEIIbHOI
L Tb (4ac.) pAGOTHI
[ToaroroBka k onpocy Pemenue 3amau |Comnuxosa P. T.
B Teuenue
5 Paznen 1 6 Beenenue B
cemecTpa
acTpoU3UKY
5 Pazpnen 2 [Toxroroska k onpocy B Teuenue 6 CocraBnenue |Comnukosa P. T.
ceMmecTpa BOIIPOCOB Beenenue B
Pa3znen 3 [ToaroroBka K BBHIIIOJIHECHUIO Pemenue 3amay |TeIuopU3UKY;
paboThI MPaKTUKyMa Brenenue B
¢u3uxy ConHua.
5 B Teuenue 4 4.1,
cemecTpa IIpunoxenue
Comnukosa P. T.
Beenenue B
acTpouU3UKyY
Pasnea 4 IToaroroBka K I1UCKyCCUU IIpaktnueckoe |Commuuxosa P. T.
3aJlaHUE 110 BBenenue B
B Teuenue
5 4 o0paboTke acTpo(usuKy
cemecTpa
AKCTICPUMEHTAITb
HBIX JIAHHBIX
Pa3zgen 5 UccnenoBatenbckas padoTta mo Koncnexr Comnuxoea P. T.
5 AHAJIN3Y MOJIYYEHHBIX B Teuenue 4 Beenenue B
nuarpamm «B-V - cemecTpa acTpodu3UKy
CBETUMOCTBY
Pa3znen 6 [TpoBenenue kaaccupukauu K KOHT JemoHnctpanus | Bes nutepatypa
5 raJaKkTUK Y 4 MPE3CHTAIMN | U3 MIPOTrpaMMBbI
cemecTpa
Kypca
OO0muit 00BeM caMOCTOATEIHLHON PAOOTHI IO AUCIHUILTUHE (Yac) 28




4.3. CoaepxxaHue yueOHOro MaTepuaJia
CopepxaHue pa3ziesioB U TEM JUCLUILTUHBI
AE 1. MEXAHU3MBbI U3JIVHEHUA B ACTPOOU3NNKE
1.1. PekoMOMHAIIMOHHBIN ¥ TOPMO3HOM MEXaHU3Mbl. MarHUTOTOPMO3HON MEXaHU3M
U3ITy4YeHUs
1.2. YepenkoBckoe uzinyuenne. KomnroHoBckoe paccessHre. MexaHn3Mbl aHHUTHIISIIAA
JIE 2. OCHOBBI TEOEPETUYECKOM ACTPO®U3UKU
2.1. Teopust nepeHoca U3Iy4eHUs U 3Be3aAHbIe (HOTOCHEPHI.
2.2 CrieKTpasbHbIE JINHUY.
JIE 3. METO/Ibl ACTPO®U3NYECKNX UCCJIEJJOBAHUN
3.1. CnextpanbHble M (OTOMETPUUYECKHE METOAbl uccienoBaHus. llonspuzanuoHHbIe
HaOIroAeHuS.
3.2. PannoacTpoOHOMUYECKUE METO/BI U UCCIIET0BAHUE U3ITYUEHHSI BBICOKUX SHEPTUH.
JIE 4. CTIEKTPAJIbHBIE CBOMCTBA 3BE3/]
4.1. CnexTpasibHas KiaaccudUKaIus 383/, €€ GU3HICSCKUN CMBICIT
4.2 Onpenenenne napaMeTpoB 3BE3]] U3 aHAJIN3a UX CIIEKTPOB
JAE. 5. OBOJIIOLINA 3BE3/]
5.1. Craguu 3Be31HOI SBOJIIOIMH M UX COOTBETCTBUE AuarpaMmme «CIIeKTp- CBETHMOCTH.
5.2. IlepemeHHBIE OOBEKTHI B aCTPO(U3UKE
JIE. 6. MUP TAJIAKTUK U ETO CBOMCTBA
6.1. OcHOBHBIE OHATHS U MeTO1bl pu3uku ["anaktuk. Monenu BeenenHoi.

6.2. Tunse! u ctpykrypa ['anakTuk. [lekynspHble rajakTUKH.

4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKHUX 3aAHATHII U JIAOOPATOPHBIX padoT

Ne Ne paznena u HaumenoBanue npaktudeckux pabot | Tpymoe | Omneno | ®opmu
n/n TEMBbI MKOCTb | YHBIE | pyemble
JUCLUTIIUHBI (vacel) | cpeact | xomre-
Ba TEHIIUU
1 2 3 4 5 6
1. | MEXAHU3MBI | 1. U3yuenue ocobeHHOCTEH 1 Bemon | ITK1
N3JIVUEHUSA B | uznyuenus, GopMupyeMoro HeHune
ACTPODU3UMN | peKOMOMHALMOHHBIM MEXAHU3MOM B 3alaHu
KE PAa3HBIX CHEKTPAIBHBIX JUalla30Hax. 7
2. OnpeieieHne CreKTPaIbHbIX 1

JMAna30HOB CHHXPOTPOHHOTO
(MarHUTOTOPMO3HOTO U3JTYUEHUSI) TSI
Pa3NUYHBIX aCTPOPHU3HUECKUX
00BEKTOB




3. Ouenka quana3oHoB
YEPEHKOBCKOT'O U3JTyUCHUS B
3aBUCUMOCTH OT SHEPTHH YaCTHII.

4. PexoHCTPYKIUS (PU3UIECKUX
YCJIOBUU ISl pEaIu3aluu
KOMITTOHOBCKOT'O PaCCesTHHSI.
BriiBurkenne ¥ 000CHOBaHUE
CBSI3aHHBIX C HUMH aCTPOPU3NIECKUX
00BEKTOB

OCHOBbI 1. 3y4yeHue 31eKTpOHHOIO atiaca Beimon
TEOEPETHU- COJIHEYHOTO CIIEKTPa U €ro HECHHNC
YECKOM (GYHKIMOHAIBHBIX BO3MOKHOCTEN. 3allaHu
ACTPODU- 2. CpaBHUTENBHOE U3yUYEHUE JIMHUN 7
31UKU ¢dbopmbl npoduiisa banemepoBckoit

cepuu B coTHeYHOM criekTpe. [logbop

TEOPETHUYECKUX MPOdUIeH 1 ux

YUCJIEHHOTO OIUCAHUS.

3.M3ydenne u3meHeHusi GopMbl U

TIIyOUHBI TWHUHN B 3aBUCUMOCTH OT

MIOJIOYKEHUS Ha JUCKE 3BE3/Ibl.
METO/IbI 1.U3yuenue poromeTprudeckoit Beimon
ACTPO®U3UNYE | cuctemsr UBVR. HEHHE
CKUX 2. Beluncnenue 3Be3/1HbIE BEIMYUHbBI B 3a/laHH
HNCCIEIOBAH | cucreme UBVR c ucnons3oBanueM A
nn CIIEKTPOB 3BE3]L

3. CpaBHEHHUE CUCTEM U3MEPEHUS

MMOTOKOB U3JTy4YEHHUS B

paaroacTpopusnKe.
CIIEKTPA- 1. CpaBHUTENBHBIN aHAJIN3 UHIEKCOB Brimon
JIBHBIE B-V u V-R a1 3Be371 pa3HbIX KJIACCOB HEHUE
CBOI‘/'ICTBA TJIaBHOM II0CJIEA0BATCIIBHOCTH. 3aJaHN
3BE3]] [Toctpoenue auarpammsl B-V u V-R '
OBOJIIOLA 1.IToctpoenune nuarpamm Beimon
3BE3/1 «Temmneparypa-CBeTuMOCTb» U «B-V HEHHUE

— CBETUMOCTBY IS 3BE3]] pa3HOrO 3a/1aHU

BO3pacTa, COICpKaHUs METAJIOB U o

HavyaJbHOM Macchl, ucnonbiys The

Dartmouth Stellar Evolution Database.
MUP 1. IToBepxHOCTHas poTOMETpUS Beimon
I'AJIAKTUK 1 CHUPAIBHON FIAKTUKH HEHHUE




ETO
CBOUCTBA

3aJaHu
A

4.3.2. llepevyeHb TeM (BONMPOCOB), BBIHOCHMBIX Ha CAMOCTOSITEIbHOE M3yUeHHE CTyIeHTAMH B
paMmkax camoctosiTeabHoii padoTsl (CPC)

Ne Tema Bun 3anganue Pexomennyemas | Kommuec
HeZl. CaMOCTOSITEJIbHO auTeparypa TBO
1 paboThI 4acoB
1. | MEXAHU3MBI | [loxroroska k VYray6ieHHo Haeupnep /1.
U3JIYUYEHUS B | ompocy W3YYUTH TEMBI Pannannonneie
ACTPO®U3U MEXaHU3Mbl 6
VIKE W3IIyYCHUS B
acTpodusuke
2. | OCHOBBI [Toarororka k Nzyuenue teopun | CoboseB B.B.
TEOEPETUYEC | ompocy dbopmupoBanus Kypc 6
KO U3JIyYCHHUS B TEOPETUYECKOU
ACTPO®U3UKHA dorocdepe 3Be31 | acTpopu3UKH
3. | METO/IbI [ToaroroBka k Yrny6neHHo Bcs mutepatypa u3
ACTPO®U3UNYE | BbINOIHEHUIO U3YYUTh TEMY MpOTrpaMMbl Kypca
CKUX paboThl 4
NCCIEINOBAH | nmpaktukyma
1514
4. | CIIEKTPAJIbHBI | [Togroroska k YriybnenHoe Bcs nmurepatypa u3
E CBOMCTBA JIMCKYCCUU M3YUYECHHUE TEMBI MpOTrpaMMBbI Kypca
3BE3/] «CnekrpaibHble 4
KJIACCBHI 3BE3/1»
5. | BBOJIIOIUA Uccnenosatensc | [IpoBenenue Bcs mutepatypa u3
3BE3/J1 Kas paboTa 1o CPaBHUTEIBLHOTO MporpamMMBbl Kypca
aHaIu3y aHaIM3a 4
MOJTYYEHHBIX BPEMEHHBIX TPEKOB
muarpamm «B-V | 3Be371 pazHoii
- CBeTUMOCTb» | HaYaJbHOM MacChI
6. | MUP [IpoBenenue Knaccudukanum Bcst mutepatypa u3
I'AJIAKTUK 1 KJIaCCU(PUKALUA | HECKOJIBKUX MpOTrpaMMbl Kypca
El'O TaJIAKTUK TaJIAKTHUK C
CBOVICTBA WCIIOJIb30BaHUEM 4
CIIEKTpaJIbHOU U
dboromeTpuuecKoit
nHbopmaIuu

4.4. MetoanyecKue YKa3aHUS 10 OPraHU3ALMH CAMOCTOSITEIbHOM PadoThl CTY/ICHTOB

[TpropuTeToM COBpEMEHHOTO OOpa30BaHUs SIBISETCS CO3AaHHE HAay4YHO-0OPa30BaTEIbHBIX

nentpoB (HOLI), T. e. uHTErparus Hayku u o0pa3oBaHus. Takol moaxo ] o0ecreuynBaeT OyayneMy

CIICHUAJINCTY AOMOJHUTCIIbHBIC 3HAHUA U UCCICIOBATCIIbLCKUC HABLIKU, HCO6XOI[I/IMBIe JJIA pa6OTI>I

M0 MEXIMCIHUIUTMHAPHBIM HalpaBJICHUSIM I1OCIIE TIOIy4YeHus: 6a30Boro oopazoBanusa. OpraHuzanus

yde0HOro Tmporecca Tpu u3ydeHUH Kypca «CHenuanbHBIA TPAKTHKYM 10 acTpO(HU3HKE»

COOTHOCHUTCA C LCIAMU O6pa3OBaHI/I$I Ha COBPCMCHHOM OJTallC, a U3y4YCHHUEC HCKOTOPBLIX Pa3aCcIOB
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OPHEHTHUPOBAHO HA TEMATUKy HAyYHBIX HCCIIEI0BaHUNA 0a30BOro MHCTUTYyTAa Kadeapsl — MHCTUTYTA
conHeuHo-3eMHoM pusuku CO PAH.

CucremMa BY30BCKOIO OOy4€HHUS MOAPAa3yMEBAET CaMOCTOSTEIBHOCTh CTYJIEHTOB B
IUIAHUPOBAaHUM M OpraHu3anuu cBoeil nesarenbHocTH. K BeimyckHuky BVY3a mnpenbssisercs
JOCTaTOYHO HIMPOKHUU IepeueHb TpeOOBaHUl, CpeAM KOTOPHIX HEMAJIOBaKHOE 3HAUCHHE HMEET
HaJIN4YUC Yy BBITYCKHHKOB OIIPCACICHHBIX CHOCOOHOCTEH U YMCEHUA CaMOCTOATCIIBHO I[O6BIBaTI>
3HaHUS M3 PA3IUYHBIX MCTOYHUKOB M CHUCTEMATU3UPOBATh IOJYYEHHYIO HH(OpPMAIHIO.
DopMHUpPOBAaHUE TAKOIO YMEHMsI INPOUCXOJUT M B Ipolecce M3yueHHs Kypca «CrenuanbHbli
MPAKTUKYM TI0 acTpOPHU3UKE», B TEUCHUE MATOr0 cemectpa ooyuenusi. CTyJqeHTaM peKOMEHIyeTcs
BBIIIOJTHUTH OIPEJIETICHHOE KOJIMYECTBO YacOB, YKa3aHHBIX B POrpaMMe Kypca, CaMOCTOSATENbHO.

ITpu BBINOJHEHUM MPAKTUYECKUX 33aJaHUN oOpamiaercss 0co0oe BHUMaHUE HA BBIPAOOTKY y
CTYACHTOB YMEHMS TIPAaMOTHO BBINOJHATE U OGOPMIIATH JOKJIAJAbl, IPE3eHTALUH, YMEHUs
I10JIb30BAThCA HAYYHOH CIIPaBOYHOM JMTeparypoi. Kakaplii CTylEeHT NOJDKEH MOArOTOBUTHCS K
3aIlIUTEe CBOETO HAyYHOI'O JOKJIa/1a, Pa300paThCs ¢ MEXaHU3MOM HCCIIEAYEMOTO SIBICHHUS.

JUig 3TOro MCHoNb3ylTCs PEKOMEHIOBaHHAs JHUTEpATypa, APYrue yd4eOHO-METOANYECKHE

Matepuaisl u aTepHer.

4.5. [IlpumepHasi TeMATHKA KYPCOBBIX padoT (MPOeKTOB) (IpH HAJTUYMM)

KypcoBbie paboThl yueOHBIM IJIAHOM HE MPEIyCMOTPEHBI
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V. Y4eOHo-MeTOoAUYecKOe U MHGOPMAITMOHHOE o0ecTiedeHne TUCHUIIIHHBI (MOIYJIA)
a) nepeuens 1umepamypbi

3)

4)

5)

6)

OCHOBHAA Iumepamypa

1) 3acos A.B. O6mas actpodusuka [Tekcr] : yue6. mocodue / A. B. 3acos, K. A. TTocTHOB ;
MockoBckuii roc. yH-T uM. M. B. JlomonocoBa, ®wu3. dak., ['oc. actponom. un-T um. I1. K.
HITepubepra. - 3-¢ u3a., ucnp. u goi. - Opszuno : Bek 2, 2016. - 573 ¢. ; 22 cm. -
bubnuorp.: c. 565-566. - ISBN 978-5-85099-194-4 — (9 5k3)

2) CotnukoBa, P.T. Beenenue B actpodusuky [DnekTpoHHbIH pecypc] : yueb. mocooue / P. T.
Cotnukosa. - Upkyrck: M3a-Bo UT'Y, 2007. — 248 c. - Pexum gocryna: 943 "bubauorex".
- Heorpanuu. noctymn. - ISBN: 978-5-9624-0246-8

3) CornukoBsa, P.T.. BBeaenue B rennodusuky: yued. mocodue It CTy/1. By30B, 00yd. 110 HaIIp.
noarot. BITO 011200 - ®usuka/ P. T. CotHukosa, B. I'. ®aitameiin ; pemn.: B. H. O6puako,
A.T. Tnaros; Upkytckuii roc. yu-T, CO PAH, UH-T conH.-3emHON dusuku. — UpkyTck: U3n-
Bo UI'Y, 2013. — 256 c.: a-un.. — (ConreuHo-3emHast pusuka) — (5 3x3).

O00NOHUMENbHAS TUMepamypa

1) Co6ones, B.B. Kypc teopernueckoit actpodusuku [Tekcr] / B. B. Co6ones. - M. : Hayka,
I'n. pen. us.-mar. nur., 1967. - 528 c.

2) Harupuep, JI.W1. Pagnannontsie MeXaHU3MbI B aCTpOoU3HKe : yued. mocodue 1is CTY 1. By30B
/ 1. . Harupnep ; Cankt-IletepOyprekuii roc. yH-T. - CII6. : U3a-Bo CII6IY, 2007. - 295 c.

I'yceiixanoB, M. K. OcHoBbl actpodusuku [Dnekrponnsiii pecype] / M. K. I'yceiixanos. -

Mockaa : Jlans", 2016. - Pexxum nocryna: 9bC "UznatensctBo Jlans". - Heorpanuu. gocryr. -

ISBN 978-5-8114-2176-3

CotnukoBa, P.T. Beenenue B pusuky Comnima: yued. nocodue: B2 u./ P. T. CoTHukoBa [u ap.]
; pem.: A. T'. Tnaros, C. A. fzeB ; Upkyrckumii roc. yH-T, Poc. akan. mayk, Cub. oTa-Hue,
WpkyTckuii Hayd. neHtp, MH-T conHeuyno-3eMHoM pusuku. — Upkytek: U3a-so UT'Y. — 2010. —
ISBN 978-5-9624-0621-3. — Y. 1. — 2012. — 195 c.

Annymkus, 10.B. Beenenne B actponomuio. @usmnka conHedHoil cuctemsl [Tekct] : yued.
nocobue / 0. B. Aunymkun, C. A. f3eB ; per.: I1. I'. KoBaano, P. T. Cotaukosa ; UpkyT. roc.
yH-T, ®u3. pak. - Upkyrck : U3n-Bo UI'Y, 2013. - 103 c. ; 21 cm. - (ConHeuHo-3eMHas pusnka).
- bubmuorp.: ¢. 103. - ISBN 978-5-9624-0886-6. — (18 2k3.).

CotnukoBa, Pauca Tumodeena Beenenue B pusuky connua [Teker] : yue6. mocobue : B 2 4. /
P. T. Cornuxkoga, JI. K. Kamanosa ; UpkyTtckuii roc. yu-t, ®us. dak. - Upkyrtck : U3n-so UI'Y,
2010 -.-20 cm.

4. 2.-2012. - 195 c. : . - bubmumorp.: ¢. 193-195. - ISBN 978-5-9624-0622-0. — (16 3k3.).
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0) nepuoduuecxue uzoanus

- HCT.

B) CHUCOK ABMOPCKUX MEMOOUUECKUX Pa3pabomox

1.

CotHukoBa, P.T. Beenenue B actpopusuxy [ DnaeKTpoHHBIH pecypce] : yueb. mocodue / P.
T. CornukoBa. - Hpkyrck: U3a-so UI'Y, 2007. — 248 c. - Pexum pocryma: DU3
"bubnmotex". - Heorpanmu. noctyt. - ISBN: 978-5-9624-0246-8

CornukoBa, P.T.. BBenenue B renmuogusuky: y4ued. mocobue ajs cTya. By30B, 00yd. 1O
Hanp. noarot. BITO 011200 - ®uzuka/ P. T. CotHukoBa, B. I'. daiinmreiin ; per.: B. H.
O6punko, A. I'. Tnaros; Upkyrckuii roc. ya-T, CO PAH, UH-T conH.-3eMHO# U3HKHU. —
Upkyrck: Uzn-Bo UT'Y, 2013. — 256 c.: a-un.. — (ConHeuno-3eMHast GU3HKa).
CornukoBa, P.T. Beenenue B ¢pusuky Comnnna: yueO. mocodbue: B 2 4./ P. T. CoTHuKOBa
[u op.] ; pew.: A. I'. Tnaros, C. A. fI3eB ; UpkyTtckuit roc. yu-1, Poc. akaa. Hayk, Cuo.
ota-Hue, Upkyrckuit Hayd. ueHTp, UH-T conHeuno-3emHon pusuku. — Upkyrck: M3a-Bo
Ury.-2010. - ISBN 978-5-9624-0621-3. — Y. 2. — 2012. — 195 c.

CotHukoBa, Pauca TumodeeBna Beenenue B pusuky connua [Tekct] : yue6. nocobue : B
2 4./ P. T. Cornukona, JI. K. Kamanosa ; Upkytckuii roc. yu-T, ®us. dak. - UpkyTck :
M3n-o UT'Y, 2010 - Y. 1. - 2010. - 135 ¢. — (11 3k3.).

Annymikus, }0.B. Begenue B actpoHomuio. dusnka coinHeyHoM cuctemsbl [Tekct] :
yue0. mocobue / FO. B. Aunymikun, C. A. f3eB ; pem.: [1. I'. KoBaano, P. T. CoTHuKkoOBa ;
Wpkyt. roc. yu-T, ®u3. dax. - Upkyrck : Uzg-so UI'Y, 2013. - 103 c. ; 21 cm. -
(Conneuno-3emHast ¢pusuka). - bubdauorp.: c. 103. - ISBN 978-5-9624-0886-6. — (18 3k3.).
B cucreme o6pasoBatensHoro moprama MIY  (http://educa.isu.ru/) pasmerieHs

MCTOANYCCKUEC MAaTCPHAJIbI U 3a/IaHUS 110 JAHHOMY KYpCy

2) baszvl OCIHHle, qu)OpMauUOHHO'CI’lpCZGOllele U nouckKoebsle cucmemosl

Actpodusnueckas nHpopmarmonnas cucrema HACA (ADS — Astrophysics Data System)
http://adswww.harvard.edu/

VYka3zarenb pecypcoB MuTepHeT no actpodusuke http://www.benran.ru/E_n/astrint.html
OO0pasoBarenbHbIi caifT mo actpodusuke http://www.astronet.ru/
Caiit opOuTtanbpHOTO Teneckomna uMm. Xao0:a http://hubblesite.org/
W. M. Keck Observatory http://www.keckobservatory.org/
HanmonaneHast actpoHoMuuecas oocepBaropust Smonun http://www.naoj.org/
EBpomneiickas o6benunennas oocepsatopus (ESO) http://www.eso.org/public/
denepanbroe kocmuueckoe arenrctBo POCKOCMOC http://www.roscosmos.ru/
AMepurkaHcKoe aocMudeckoe areHTcTBo NASA http://www.nasa.gov/
EBporeiickoe aopokocMuueckoe areHTcTBO http://www.esa.int/esaCP/

243 «bBUBJIMOTEX» HTTPS://ISU.BIBLIOTECH.RU/
3BbC «JIAHb» HTTP://E.LANBOOK.COM/

e DOBbC «PYKOHT» HTTP://RUCONT.RU

e DBC «AUBYKC» HTTP://IBOOKS.RU

e ApxuB HayuHbIX )XypHasoB JSTOR (http://www.jstor.org)

B.I1.PemernuxoB "IToBepxHocTHas (poTOMETpUs rajlakTUK" [DIeKTpOoHHBIN pecypc] - CaHKT-

[TerepOypr:UznarensctBo: U3a-so Cankr-Ilerepbyprekoro yu-ta 2001,
http://www.astro.spbu.ru/staff/resh/Books/SurfPhot/index.html


http://educa.isu.ru/
http://ru.wikipedia.org/wiki/%D0%9D%D0%90%D0%A1%D0%90
http://ru.wikipedia.org/wiki/Astrophysics_Data_System
http://ru.wikipedia.org/wiki/Astrophysics_Data_System
http://adswww.harvard.edu/
http://www.benran.ru/E_n/astrint.html
http://www.astronet.ru/
http://hubblesite.org/
http://www.keckobservatory.org/
http://www.naoj.org/
http://www.eso.org/public/
http://www.roscosmos.ru/
http://www.nasa.gov/
http://www.esa.int/esaCP/
http://ibooks.ru/
http://www.jstor.org/
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V1. MarepuajbHO-TEXHHYECKoOe o0ecnevyeHue TUCHHILIMHBI (MOAYJIS1)

6.1. YueGHo-1a60paTOpHOE 060pYy10BaAHHE!

Kypc nmeer xommbroTepHoe oOecrieueHue JUisi OJJHOBPEMEHHOW MHIUBHUIYaTbHONU pabOThI
BCEX CTYJIEHTOB, YTO CIIOCOOCTBYET aKTUBHOMY (POPMHPOBAHUIO KOMIIETEHLUH, 0003HAYEHHBIX B
paznene 3 manHOW mporpammbl (4 HOoyTOyka Lenovo B590 ¢ mpemycTaHOBIECHHOW cHCTEMOM
Windows 8, 5 cranimonapubix kommnbrotepoB Intel Celeron CPU 1.82Ghz ¢ Windows XP Pro SP2).

Ha npakTudeckux 3aHATUSX MOTYT MCIOJIB30BATHCS MYJIbTHMEIUIHbBIE CPEACTBA: IPOEKTOP
(CASIO XJ-A241), nepenocHoii sxpaH (Classic Solution, T195x195/1MW-LU/B), nHoyt0yk Lenovo
B590. Ha dakynpTeTe uMeETCs KOMIBIOTEPU3UPOBAHHAS ayAUTOPHUsS, IpeAHA3HAYCHHAS IS
CaMOCTOSTENIbHON pabOThl, C HEOTPAHUYEHHBIM JOCTYIIOM B MIHTEpHET.

B xadecTBe MaTepualloB UMEIOTCS CIPaBOYHBIE CIIEKTpaibHbIe TaOIMIIbI, a Takke Oonee 30
BU7I0(aIIIOB, HATIISTHO MTOKA3bIBAIOIINX YKCIICPUMEHTAIBHBIC JAHHBIC B PA3JINYHBIX JHANa30HAX.

6.2. IIporpamMHoOe o0ecnieyeHue:
CrannmapTHele CepBHCHI TIOOanNbHON cetm VHTEepHET, CTaHZApTHBIE CpEACTBA IPOCMOTpA
IIPE3eHTAlMi U Hay4HBIX MyOJUKAIMH B 3JIEKTPOHHOM BHJE. ABTOpCKas mporpamMma «Atiacy (oT
13.08.2007, 6eccpouHo). DieKTpoHHast MyJIbTUMEANHAs acTpodusndeckas 6aza nanueix ESO 3D

Universe v.1 (2003, 6eccpouro).

6.3. TexHnyeckue M 3JIeKTPOHHBbIE CPEICTBA:
Ha ayauTOpHBIX 3aHATUAX MOTYT MCIOJIb30BAaThCS MYJIbTUMEIUMHBIEC CPEACTBA: IEPEHOCHON

npoekTop (CASIO XJ-A241), cranmmonapublii HacTeHHBIM dSKkpaH (Classic Solution, 244x244),
HOYTOYK Lenovo B590.

VII. O6pa3oBaTeiibHbIe TEXHOJIOTHH

B cootBerctBum ¢ Tpedoanusmu @I'OC BO no peanuszanny KOMIIETEHTHOCTHOTO MOIX0AA,
B Y4eOHOM MpOIIECCEe MCIONB3YIOTCS aKTUBHBIE W MHTEPAKTUBHBIE (DOPMBI MPOBEACHUS 3aHITHA.
WuTepakTuBHBIE (OPMBI paObOTHl Ha Y4E€OHBIX 3aHATHSAX MPEIYCMATPUBAIOT AKTHBHYIO TO3HIIUIO
CTYJEHTOB MPHU U3YyYEHUH MaTepuaia, HalpuMep, CaMOCTOATEIHHO MOATOTOBUTD JIOTIOJTHEHHE K TEMe
1 BBIHECTH €r0 Ha 00Cy:K/IeHUE, TPOBECTU IUCKYCCHUIO, BKIFOUUThH JIEMEHThI COOCTBEHHBIX Hay4HbIX
WCCIIeIOBAaHMI U C/IeNaTh KPaTKyo MPE3eHTAIMI0 CBOMX BBICTYIUICHUM Ha HAYYHBIX KOH(PEPEHIUSIX.
Bce 310 (hopMupyer crmocoOHOCTH MPHUMEHSATh 3HAHHS, YMEHHS W JMYHOCTHBIC KadecTBa IS
YCHEUIHOM e TENbHOCTH B 00JIaCTH HCCIeA0BaHUN KOCMOca

Ha mpakTuueckux 3aHATHSX CTYJICHTHI MCIIONB3YIOT NaHHBIE HAOMIONEHHH obOcepBaTopuit
NC3®. TIlo wmarepuanam HaOMIOJEHUNA OHHM TPHOOPETAIOT HCCIIEIOBATEIbCKUE HAaBBIKH,
HeoOxoauMble Ui pabOThl O MEXIUCHUIUIMHAPHBIM HANpPaBJIECHUSAM, I1OCIIE MOJyuYeHus: 6a30BOro
oOpa3oBanus U GOPMUPYIOT KOMIETEHIIMIO TOTOBHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO CYLTHOCTh
po0IIeM, KOMITIETEHIIHIO TOTOBHOCTH MCIIOJIB30BaTh METO/IbI TEOPETHUECKOM U SKCIIEPUMEHTATLHON
¢u3ukn B mpodeccHOHANBbHON NEeATENBHOCTH MO0 HW3YYCHHI0 KOCMHUYECKOTO MPOCTPaHCTBA U
KOMITETEHIIHIO CITOCOOHOCTH CaMOCTOATENLHO padoTaTh Ha acCTPOQU3UIECKUX MPUOOpax
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[Iporpamma oOCHOBaHa Ha WCIHOJB30BAHUM COBPEMEHHBIX 00pa30BATENbHBIX TEXHOJIOTHMA:
nHpoOpManMOHHBIX (eKIMKU W Tpe3eHTanmu B Power Point), mpoekTHBIX (MyJnbTHMEAHWa, BHJEO),
JAUCTAHIITMOHHBIC, HaquO-HCCHCHOBaTeHBCKOﬁ HAIIpaBJICHHOCTH U T. II.

VIIl. OneHouHble MaTepPUAJIbI AJs TEKYIEr0 KOHTPOJISA M MPOMEKYTOUYHOM aTTecTAllNH

8.1.1. OueHOYHBIE CPENICTBA IS BXOJHOTO KOHTPOJIS
OneHOYHBIMU CPEICTBAMU AJI1 BXOJHOTO KOHTPOJIS 3HAHUH SIBIISIFOTCS] IUCKYCCUU U

JHCITYTHI 110 TEKYIIUM COBPEMEHHBIM Ipo0IeMaM acTpo(U3UKH.

8.1.2. OneHo4Hble CpeaCTBA TEKYLIETO KOHTPOJIS
Conepxanre yueOHOTO Marepuaia pasjeieHo Ha auaaktuyeckue eauHuipl (JE) —

IIpeIMETHBIE TEMBI, ITOJyIEeXkKAIINEe 00513aTEIbHOMY U3yUEHHUIO U YCBOSHHUIO B ITpoLiecce o0yueHus. Tak
K€ YUWUTBHIBA€TCS MIPOMEXKYTOUHAs aTTecTaluss [0 UTOraM CaMOCTOSITEIbHOM  paboThl,
IIPElyCMOTPEHHOM IIPOrpaMMOi Kypca.

BapuanTsl 3a1a4 115t IPAKTUYECKUX 3aHATUN JaHbI B IPUIIOKEHUSIX aBTOPCKUX MOCOOHIA
(aBTOpCKOE ITOCOOME B 3JCKTPOHHOM BH/IE BhICTaBlIcHO B U3 “bubinorex”, OHO TaK)Ke HMEETCSI
Ha KOMITbIOTEpax Kadeapsr).

8.1.3. OneHouHbIe CpeaCTBA AT MPOMEKYTOUHOM aTTECTAIIMH

Crnircok BONpPOCOB K 3a4€Ty BKJIIOYAET B C€0sl BCE KOHTPOJIbHBIE BOMPOCHI AJIs1 MPAKTUUECKUX padoT,

OITyOJIMKOBAHHBIX B aBTOPCKUX yUEOHBIE MTOCOOUSX.

IIpumep TecTOBBIX 3alaHUI 1JI1 MPOBEPKU CPOPMHUPOBAHHOCTH KOMIIETEHUMH, YKA3aHHbBIX
Boimie m.l11:;

1) Kakoti napamemp onpeodensiem 8UOUMbLU Yy8em 36e30bl
a) Ckopocmo épawyeriist 36e30bl
0) n1omHocms 36€30bl
8) memnepamypa noeepxHoCcmu
2) macca 36e30bl
2) Kaxas senuuuna seusiemcs UHOUKAmMOopOM C8emuMOCmu 36e30bl
a) uOUMas 36e30Has BeIUYUHA
0) yenoeas CKopocms OBUNCEHUS
8) abcontomnas 36e30Has BeIUYUHA
2) 8UOUMBL YBem
3) Kaxue xumuueckue npaxmuiecku Omcymcmeyiom 8 XUMu4eckom cocmaege cmapulx 36e30
(nacenenue |l muna). Omseem mooicem 6vime He OOUH
a) 6000po0
0) dicene3o
8) KUciopoo
2) eenutt
4) K xaxoti epynne na ouaecpamme I'epyunpynea Paccena omnocumces Connye
a) Kpacnoie cueanmoi
0) benvle Kapauxu
8) 21ABHASL NOCNe008AMENbHOCHb
2) uepmwie Oblpol
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5) Ha xaxom 3¢pgpexme ocnosano uszmepenue MazHUmMHoO20 nois 8 pomocghepax 36e30
a) aghgpexma lllmapxra
0) sgpgpexma Jonnepa
8) aghpexma 3etimana
2) agppexma Yepenrosa-Basunosa
6) B canaxmuxe kaxozo mana pacnoaazaemcs Connye
a) Dnaunmuyeckas
0) CnupanvHas
8) Konyesas
2) HenpasuIbHas
7) Pacnonooicume 36e30b1 pazHo2o muna no yovleaHuio Maccol
a) uepHas ovipa
0) benvlil Kapauk
8) Connye
2) Kpacuwiii cueanm
8 Umo siensemcesi OCHOBHOU NPUYUHOU USMEHEHUsL APKOCMU NYTbCUPYIOWUX NePEeMEHHbIX
a) ysenuuenue oovema
0) Hanuuue 36e30H020 8empa
8) ysenuueHue CKopocmu 6paujeHus
2) Hanuvue CnymHuKa

PaspaboTunkm:
3 ,‘/"
Ay JOLIEHT, K.().-M.H. JL.K., Kamanosa
(noonucs) (3anumaemas OOAHCHOCMb) (uHuyuanvl, hamunus)

[IporpamMma coctaBieHa B cooTBeTCTBUM ¢ TpeboBanusiMu PI'OC BO mno HampaBieHHIO
noarotroBku 03.03.02 dusuka.

[Iporpamma paccmoTpeHa Ha 3acegannu Kadeapsl 001el u kocmudeckont puzuku UT'Y
«_ 16 » _mapra 2026 .

IIporokoa Ne 8 , 3aB. xadenpoit B.JI. ITanepHbIit
p 8 denp ‘ﬁ% p

Hacrosimmasi mporpamMma He MoO:KeT ObITh BOCHPOU3BeleHA HHM B Kakoil ¢opme 0e3

NMpeaABaApUTEJIBbHOI0 IMCbMEHHOT'0 paspeuicHUust Raq)ez(pbl-pa:;paGOanKa nporpamMmmal.



