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MporpamMmy aucumnnnHbl paspaboTan(a)(n) 3aseaytowmin kadpenpoi, a.H. (aoueHT) bukmaes U.®.
Kadbenpa actpoHoOMUM n kocMmnyeckor reogeamm OtoeneHme actpouamnkm 1 KOCMUYECKOWA
reogesun , lifan.Bikmaev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OcBO€EHVEe OCHOBHbIX METOA0B HAbMOAEHWI U COCTaBa Hay4HOro 06opyaoBaHMs KPYMHbIX
OMTUYECKNX HA3EMHbIX TENECKOMOB 1 KOCMUYECKMX TENECKONOB. 3HAaKOMCTBO C Pa3nnyHbIMM
acTpoOn3NYecKUMm 3aaadamm, Onsi KOTOPbIX MPUMEHSIIOTCS COBPEMEHHbIE HA3EMHbIe 1 KOCMUYEeCKMe
TenecKornbi.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucumnnmnHa BkntodeHa B pasgen " 51.B.00.15 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 03.05.01 ACTPOHOMUSI U OTHOCUTCS K 06513aTENbHBIM AUCUMUMNHAM.
OcsaunBaeTcs Ha 5 kypce, 10 cemecTp.

OucumnnnHa CoBpeMeHHble aCcTPOHOMNYECKME NHCTPYMEHTbI OTHOCUTCS K BapuaTnsBHom YacTtu
MpodpeccroHanbHoro umkna - C3. [B1.2. dBnsercs nornyeckn ces3aHHom ¢ gucumnamHamm Obwas
actpoguauka, dPuramvka n 3BonLmMa 38e3[, BHeranaktnyeckasa actpoHomus, CospeMeHHble MeToapl
HabnogeHuin, mogynamm "Matematuka" n "Obwas dmamka".

ns ocBoeHUst aucumninHbl CoBpEMEHHbIE aCTPOHOMUYECKME MHCTPYMEHTbI 0By4YatoWmnecs [OMXKHbI
3HaTb CBELEHNS, MONyYeHHble paHee Npu n3y4yeHun MNpakTnyeckoin acTporankm, COBPEMEHHbIX
MEeToA0B HabNaeHNIA, TEOPETNYECKOW acTPOPU3NKIM, BHErANaKTUYECKOW acTPOHOMUN.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwuncpoBka
LLincpp komneteHumu npuobpeTaeMor KoMNeTeHLUN
AK-2 CNOCOBHOCTb M FOTOBHOCTb CAMOCTOATENBHO NpuobpeTatb ¢
(NPOOECCHOHANbHBIE MOMOLLbIO MHGOPMALMOHHbBIX U HabnoaaTeNbHbIX TEXHONOIIA 1
KOFI?M'IeTeHLI.I/II/I) MCMoNb30BaTh B MPAKTUYECKOWN AeATENbHOCTN HOBbIE 3HAHUS U
YMEHUS, B TOM YMCIIE B HOBbIX 06NacTAX 3HAHWIA
CNocobHOCTb M rOTOBHOCTb paboTaTb B KONNEKTNBE
MK-3 nccneposartenemn, B TOM YMCNE B Ka4eCTBE PyKoBOOUTENS
(NMpodpeccmoHanbHble noapasneneHns unu NccnenoBatenbCkonm rpynnbl,
KOMneTeHuunm) doopMupoBaTh Lienv paboTbl, MPUHUMATb PELLEHUS, BECTM
oby4yeHne CoTpyOHNKOB
BnageHne OCHOBHbIMM METOL4AMU, cnocobamm 1 cpencTeamm
MNMK-6 NoNy4YeHus, XpaHeHus, nepepaboTKn NHGoPMaLUN, Hann4ne
(npodheccunoHanbHble HaBblKOB PaboTbl C KOMMbIOTEPOM Kak CPEeLCTBOM MONYYEHUS 1
KOMMeTeHuunn) obmeHa nHdbopmaumen n NPSMoro obweHns Yyepes ceTb
NHTepHet
3HaHWe N NCNONb30BaHNE HA3EMHbIX 1 KOCMUYECKUX METOOOB
NnckK-1.4 NONy4eHnst acTPOGU3NYECKOn nHgopmaLmm ob
aCTPOHOMMYECKMX 0O beKTax U SBNEHMAX
3HaHWe CUCTEMbI cYeTa BPEMEHN (aCTPOHOMMYECKNE U
NncK-2.2 aTOMHbIE); 3HaHNE U UCNONb30BaHNE NPUHLMMNOB paboThbl
aCTPOMETPUYECKMX NHCTPYMEHTOB M METOLOB HabnoaeHNI
MCK-3.2 3HaHWe 1 1CMoNb30BaHNe METOA0B HabNtoAeHNS HeOeCHbIX Tern,
' yMeHue obpabaTtbiBatb pedynbTaTbl HAbONIOOeHNIA
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B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE XapaKTePUCTUKN KPYMHbIX HA3EMHbIX ONTUYECKUX TETECKOMOB 1 KOCMUYECKUX TENECKOMNOB
N COCTaB MX Hay4YHOro 06opynoBaHUS.

2. OONIXEH yMeTb:

onpenensaTb NPakTUYECKNe BO3MOXHOCTU Hay4HOro 060pynoBaHMsS KPYMHbIX TENecKonoB A5
BbIMOMIHEHNS aCTPOUINYECKMX HABNIOAEHNI KOHKPETHBIX 06bEeKTOB BO BceneHHo.

3. 0ONXEeH BnageTb:

HaBblKaMW N3BNEYEHNS aCTPOPM3NYECKOM MHCDOPMALIMM U3 apXMBHBIX 6a3 faHHbIX KPYMHbIX
ONTUYECKMX TENECKOMOB 1 KOCMUYECKMX annaparos.

4. nONXeH OEMOHCTpUpoOBaTb CMOCOBHOCTb N FOTOBHOCTb:

NPUMEHATb METOAbl MOMyHEHNS NPSMbIX U CNEKTPabHbIX M300paxeHunin C UCNONb30BaHNEM
Ha3eMHbIX U KOCMUYECKMX TEIECKOMOB.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obuwas Tpya0eEMKOCTb AUCLIMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONSA AMcumnnanHbl 3a4et B 10 cemecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO Ast AOMNycKa K 3a4eTy
28 b6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl U yacbl
Paagen ay,oMTOpHOM paboThbl,
Hepens NX TPYO0EMKOCTb Tekywme coopMbl
N .D.MKIIL:)MI'IJLI;HH/ CemecTp o vectpa (8 uacax) ¥(UOJ.HTpg:1 ﬂP
ay Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUNA paﬁoTbl

Tema 1. 1.5-M

OMTUYECKUIN Teneckorn

K®Y B Typunn. 6-m MpeseHTauns
1. Poccuiicknin Teneckon 10 11 4 0 2

BTA Ha CesepHoMm

KaBskase.

Tema 2. 8-M Teneckorbl

VLT EBponerckoi

tOxHoin ObcepaTopun MpeseHTauus
2. B Ynnun. 8-m AnoHckuiA 10 12 4 0 4

Teneckon SUBARU Ha

["aBaMcknx ocTpoBax.

Tema 3. 9-m

Hobby-Eberly teneckon Mpe3eHTaums
8. obcepBatopum 10 13 2 0 4

Mak OoHanbg (CLUA).
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 4. 10-meTpoBbIE

amepukaHckme MpeseHTaums
4. Teneckonbl KECK Ha 10 14 4 0 4
["aBaiickmx ocTpoBax

Tema 5. lNpoekt
6yaywero
€BpOonenckoro
5.lonTn4eckoro 10 15 2 0 4
39-MeTpoBOro
Teneckona HOBOro
nokoneHus B Yunu.

Tema 6. KocMunyeckui Hwnckyccusa
6. Teneckon uMm. Xabbna 10 16 4 0 4

Tema 7. Kocmuyeckune
7.|peHTreHoBckue 10 17 4 0 4
Teneckons.l

Tema 8. HazeMHble n
KOCMU4Yeckme [MpeseHTaums

8. NHppakpacHble 10 18 4 0 4

Teneckonol

Tema 9. HazeMHble 1
9.lkocMunyeckmne 10 18 4 0 2
pannoTeneckornsbl

Tema . Toroesas 3ayet
" |doopma KoOHTpONSA 10 0 0 0

Ntoro 32 0 32

lMpeseHTauns

lMpeseHTaumns

Hunckyccusa

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. 1.5-M onTuyeckumn teneckon K®Y B Typuun. 6-m Poccunckum teneckon BTA Ha
CeBepHom KaBkase.

neKumnoHHoe 3aHsitTne (4 yaca(os)):

1.5-M ontuyecknin Teneckon K®Y B Typumu, PTT150 (Poccuiicko-Typeukuin Teneckon).
M3C-gpoTtomeTp Ha ocHose NM3C-matpumubl ANDOR. CrnekTpoMeTp HU3KOro 1 CpeaHero paspeweHms
TFOSC. KpynHorabpuTHbI KyLa-alwenne CrnekTpoMeTp BbICOKOro paspelleHmns. 6-M Poccuitckuia
Teneckon BTA Ha CesepHoM KaBkase. MynbTnapaykoBbIi cnekTporpad nepsmMyHOro gookyca.
MHOromMoLoBbI CNEKTPOMETP NEPBMYHOrO dhokyca (MHTepdbepoMeTpus ¢ aTanoHom Pabpu-epo,
NPSIMble CHUMKMW, CNEKTPOCKOMNNS HU3KOrO U CpedHero paspelleHunsi, MHorowenesas CrnekTpocKonums,
cnekTpononapumeTpus). Lindpposon cnekn-nHtepgepoMeTp NepBnyHOro pokyca.
KoopavHaTHO-4yBCTBUTENbHbBIN eTeKTop. KoMnnekc pernctpaumm BbiICOKOro BPEMEHHOM0
paspeleHns. dwenne-crnekTpoMeTp BbICOKOro CnekTpanbHOro paspelweHns B ookyce Hacmura.

naboparopHasi pabora (2 yaca(oB)):

OnpepeneHne cnekTpanbHOro paspeLeHns KacCerpeHoBCckoro CnekTpoMeTpa HN3KOro U cpefHero
paspeweHns TFOSC 1.5-m ontnyeckuin Teneckon K®Y B Typuun

Tema 2. 8-m Teneckonbl VLT EBponenckon KOxHon O6cepBatopum B Unnu. 8-m AnoHckumn
Teneckon SUBARU Ha NaBanckux ocTpoBax.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET
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8-m Teneckonbl VLT EBponerickoin FOxHoin Obcepaatopum B Hunu. Oxnaxanaemblii MHpakpacHbI
alwenne-cnekTpomeTp Bbicokoro paspewenns CRIRES. MHOroo6bekTHbI CNEKTPOMETP CPEeAHEro 1
Bblcokoro paspeuwenust FLAMES. Mpunbop npsiMbiXx CHUMKOB 1 cnekTporpad MHApakpacHoro
ananasoHa ISAAC. VHppakpacHas kamepa wupokoro nong HAWK-I. ®okanbHblin peaykTop u
cnekTpomMeTp HM3koro paspeweHns FORS. Llnpokoanana3oHHbiii awenne cnekTpoMeTp HN3KOro
paspeweHns XSHOOTER. Swenne-cnektpomeTp BbicOKOro paspewenms UVES. 8-m AnoHckuia
Teneckon SUBARU Ha MaBaiickux octpoBax. MHOroo6bekTHbI MHGppakpacHbI cnekTporpadg
MOIRCS. HdgopakpacHas kamepa ans npsambix cHUMKOB 1 cnekTporpad IRCS. Kamepa u
cnekTporpady ans peructpaumm npenensHo cnabbix 06bektoB FOCAS. Kamepa wupokoro nonst
nepsnyHOro gpokyca Suprime-Cam. CnekTpomeTp BbICOKOro paspewenuns HDS.

naboparopHas pabora (4 4aca(oB)):

OnpegneneHne cnekTpanbHOro paspeleHns Jwenne-cnekTpomeTpa BbiCOKoro paspewerHns UVES
8-m Teneckonbl VLT EBponerickoit FOxHoin Obcepsatopumn B HYunw.

Tema 3. 9-m Hobby-Eberly Teneckon o6cepearopumn Mak O oHanbpg, (CLLUA).

JNleKLMoHHoe 3aHsiTne (2 4yaca(os)):

9-m Hobby-Eberly Teneckon obcepeatopun MakOoHanbg (CLA). Mo3anyHoe 3epkano HOBOro
nokoneHus. CnektpomeTp H13Koro paspeweHns LRS. CnektpomeTp cpenHero paspeweHns MRS.
CnekTpomMeTp BblcOKOro paspewexHnsa HRS

naboparopHas pabora (4 4aca(oB)):

OnpepneneHne obnactn Heba, [OCTYNHON HabnoaeHusm ¢ nomolwpbto 9-M Hobby-Eberly Teneckona
obcepsatopun MakoHanba (CLUA

Tema 4. 10-meTpoBble amepukaHckue Teneckonbl KECK Ha MaBanckux octpoBax
JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

10-m amepukaHckue Teneckonbl KECK Ha MaBalickmx ocTpoBax. dwenne-cnekTpoMeTp BbICOKOro
pa3pewenns HIRES B pokyce Hacmmnta. MHOroo6beKTHbI CNEKTPOMETP CnabbiX MCTOYHUKOB
DEIMOS B gookyce Hacmuta. dokanbHbIi peaykKTop U CEKTPOMETP HU3KOoro paspelweHns LRIS B
gookyce KaccerpeHa. dwenne-cnekTpoMeTp BbICOKOro paspeleHns nHppakpacHoro gnanasoHa
NIRSPEC. MHorospaykoBbiii crniekTpoMeTp H13koro paspewerHns OSIRIS.

naboparopHasi pabora (4 4aca(oB)):

AcTpogousnyeckme 3anayu, pewaemble ¢ nomoulbto 10-M amepmkaHckux Teneckonos KECK Ha
"aBaickux ocTpoBax

Tema 5. MpoekT 6yayLLero eBponenckoro onTuyeckoro 39-MeTpoBOro Tefieckona HOBOro
nokosneHus B Yunu.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MpoekT Byaylwero eBponenckoro ontuyeckoro 39-M Tefieckona HoBOro nokoneHuns. CnekTpomeTp
cBepxBbicokoro paspeleHmnss CODEX. MHOroo6bekTHbI MHgOpaKpaCHbI CNEKTPOMETP WMPOKOro
nonsa EAGLE. Kamepa Bbicokoro yrnosoro paspeweHuns EPICS. CnektpoMeTp nHgpakpacHoro
avnanasoHa METIS. MHoroobbekTHbI cnekTpoMeTp wupokoro nonst OPTIMOS aons Bu3yanbHoi
obnacTu cnekTpa.

naboparopHas pabora (4 4aca(oB)):

MepcnekTBHbIE NPOEKTbI MO 0OHAPYXEHNIO HEBUANMBIX KOMMAHbOHOB Y BNM3KIMX 3B€3[, C MOMOLLbIO
6yayuero eBponeckoro onTmyeckoro 39-M Teneckona HOBOro NMOKOMEHUS

Tema 6. Kocmuueckuin Teneckon um. Xabona
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Kocmuueckuin Teneckon nm. Xabbna. ActpomeTpus n gootometpus. MooepHmampoBaHHas kamepa
onst 063opoB ACS. MnaHeTHble kamepbl wupokoro nons WFPC2 n WFC3. [lat4ymku TO4HOro
rmgnpoBaHmsa FGS. Cnektpockonus. MHOroo6bekTHbIA CNEKTPOMETP BIMXHEro MHEPpPakpacHoro
ananasoHa NICMOS. CnekTpoMeTp BbICOKOro paspeLleHuns ynbTpagononeTosoro n BamMmMoro
nnanasoHa STIS.

naboparopHasi pabora (4 4aca(oB)):

Mcnonb3oBaHne faTtymMkoB TOYHOro ruaupoBaHust FGS kocMuyeckoro Teneckona uM. Xabbna ons
BbICOKOTOYHOW aCTPOMETPUM 1 hOTOMETPUN

Tema 7. Kocmnueckue PeHTreHOBCKHMe TeJjiecKonbl

KETPOHHBH
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

Kocmuuyeckne peHtreHosckme Teneckonsl EINSTEIN (kamepa BbICOKOro yrinoBoro paspelleHus ans
ananasoHa 0.15-3 k9B, nponopumoHanbHbI cYETYMK POTOHOB Ans ananasoHa 0.4 - 4 k3B,
TBEPOOTENbHbIA cnekTpoMeTp ans aunanasoHa 0.5 - 4.5 kaB ), ROSAT
(NO3MLMOHHO-4YBCTBUTENbHbIE MPONOPLIMOHANIBHBIE CHETYUKN, NPUOOP NONYyYEHUS
BbICOKOKA4YECTBEHHbIX N300paxeHunin ana ananasoHa 0.1 - 2 kaB, Teneckon akCTpemManbHOro
ynbTpadmoneTosoro ananasoHa) , RXTE (nuHeika ¢ nponopumnoHanbHbIM CHETYNMKOM (POTOHOB C
paspeleHnem 1 MMKpoCcekyHaa, MOHUTOP BCero Heba, BbICOKOCKOPOCTHOW Nprnbop XeCcTkoro
PEHTFEHOBCKOro amManasoHa). PeHTreHoBckue teneckorbl HoBoro nokoneHns XMM-Newton u
Chandra. Kocmuyeckue ramma teneckonsl INTEGRAL (ramma-cnektpometp SPI, ramma-teneckon ¢
kogupytouen aneptypon IBIS, MmoHuTOp peHTreHoeckoro auanasoHa JEM-X), SWIFT (ramma-
Teneckon BAT, peHTreHosckuin Teneckon XRT, ynbTpaduonetosbii u ontndeckuin teneckon UVOT),
FERMI_LAB (MoHuTOp Bcero Heba B ramma-guana3oHe LAT, MoHUTop ramma-Benbiwek GLAST).

naboparopHasi pabora (4 4aca(oB)):

OueHka pa3mepoB NoNs 3pPEHNS U YrioBOro paspeweHns PEHTTEHOBCKUX TENECKOMOB
Tema 8. HazeMHble n KOCMUYeckue UHdppakKpacHble TeNneckonsbl

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

WHppakpacHble HaseMHble Teneckonbl UKIRT (cnekTpoMeTp HN3KOro 1 cpefHero paspeweHms,
npnbop NpsaMbix n3obpaxeHuin ang amanasoHa 0.8-2.5 MKM, CnekTpoMeTp 1 Npmbop NpsAMbIX
n3obpaxeHuin ona guanadoHa 0.8 - 5 MUKPOH, kKamepa Wwrpokoro nons 3pexuns) un VISTA (kamepa
WMPOKOro nons 3peHus ong auanasoHa 0.8 - 2.5 MnkpoH). MHdpakpacHble kKocMu4eckme
Teneckonbl IRAS (MHgopakpacHbIn poToMeTp Ha ananasoHbl 12, 25, 60, 100 MukpoH), ISO (npsMblie
n306paxeHuns B gmanasoHe 2.5 -240 MUKPOH 1 CNeKTpockonus B ananasoHe 2.5 - 200 MUKPOH),
SPITZER (npsmble n3obpaxeHus B ananasoHe 3 - 180 MUKPOH 1 CnekTpockonus B guanasoHe 5 -
40 MUKPOH, cnekTpodoToMeTpus B ananasoHe 5 - 100 MukpoH), Herschel ( kamepa npsiMmoro
N300paxeHuns 1 CNEeKTPOMETP HU3KOro paspelleHuns onsg ananasoHa 55 - 210 MUKPOH, kamepa
NPSAMOro M306paxeHns 1 CNeKTPOMETP HU3KOro paspelleHns ang ananasoHa 194 - 672 MUKPOH,
CNEKTPOMETP CBEPXBbLICOKOrO paspelleHns ans ananasoHa 157 - 625 MUKPOH).

naboparopHas pabora (4 4aca(oB)):

O6bekTbl BeceneHHow, uccnenyemble ¢ MOMOLLBIO MHPPAKPACHbLIX TENECKOMNOB
Tema 9. HazemHble n KOCMMYECKMe paanoTenecKonbl

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

KpynHble HazeMHble knaccuyeckue paguoteneckonsl. Poccuiickune pagnoteneckonst B [ywmHo,
Mynkoso, KansauHo. Paguoteneckon PATAH-600. 3apybexHble pagunoTteneckonsl. 100-MeTpoBbIii
NONIHOMOBOPOTHbIN paanoTeneckon B Sdgoenbcbepre, N'epmanns. HenoasuxHblii 300-m
panmoTeneckon B kpatepe BynkaHa B Apecunbo, NyapTo-Puko. AMeprkaHcKne, aHrnminckme,
ronnaHackue paamorteneckonsl. KpynHble panmoteneckonsl Co CBEPXANMHHON 6a3oii. Teneckons
pannonHTepdepomeTpuyeckoin cetn B Poccum ( C-lMetepbypr, NpkyTck, 3eneH4yykckas).
BcemnpHas pagvnonHtepgepomeTpudeckas cetb Teneckonos CLUIA, Eeponbl, ABCTpanuu.
Kocmuueckune pagmnoteneckonsl PLANCK (EKA) n Paguo-ActpoH (Poccus).

naboparopHasi pabora (2 4aca(oB)):
OueHka pa3mMepoB Monst 3peHNs 1 YrIoBOro pas3pelleHnsi COBPEMEHHbIX paano-Teneckonos

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buaobi
N Paznen Cemecrp| HeAens | camoctosTensHoit [TpyAoemKocTs g&%‘g‘;z}‘;‘::;gzg;
AucumnnuHbl cemecTpa pa6oTbl (B yacax) paGoTLl
CTY[,EHTOB
Tema 1. 1.5-m
ONTUYECKNiA Teneckon
1 K®Y B Typunn. 6-m
"IPoccuiicknii Teneckon
BTA Ha CesepHoM
Pernctpaulonybii HoMep 674818 | BAEKTPOHHEB#
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 2. 8-M Teneckonsl
VLT Esponerckom
tOxHoin ObcepBaTopum noaroToBka K
2. B Ynnu. 8-m SAnoHckuin 10 12 npeseHTauum 4 MNpesertauvs
Teneckon SUBARU Ha
["aBanckux ocTpoBax.
Tema 3. 9-M
Hobby-Eberly Teneckon noaroToBka K
3. obcepeatopuu 10 13 npeseHTaumm 4 NpeseHTaums
MakOoHanbg (CLUA).
Tema 4. 10-meTpoBblE
amepukaHckmne noaroToBka K
4. Teneckonbl KECK Ha 10 14 npeseHTauum 4 MNpesertauvs
["aBanckux ocTpoBax
Tema 5. lNpoekT
Oynyuero
€BpOonenckoro
5.lonTnyeckoro 10 15 EOQ:F;ZL?;KH?A; 4 [MpeseHTaums
39-MeTpoBOro P
Teneckona HOBOro
nokoneHuns B HYunu.
noarotoBka K 4
o nckyccus
5| TemMa 6. Kocmmueckwii 10 6 |Bvckycoun Awcky
‘I[reneckon uM. Xabbna NoaroToBka K CKVCCHS
LVCKYCCUY Ancky
Tema 7. KocMuyeckne OAroOTOBKA K
7.|peHTreHoBckme 10 17 npeseHTaLn 4 [Mpe3eHTaums
Teneckonsl P
Tema 8. HazeMmHble 1
KOCMu4yeckme noaroToBka K
- 1 1 4 M HTaUMs
8 MHJopakpacHble 0 8 npeseHTauun peseHTal
Teneckonsl
Tema 9. HazemHble n NOroToBKA K
9./kocMunyeckune 10 18 ANCKYCCHU 8 ANCKyccus
paanoTeneckonbl y
Ntoro

5. Obpa3oBartenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

OcHoBHasi obpasoBaTefibHast TEXHONOrMS - nabopaTopHO-NPaKTUYECKUE 3aHSATUS C MPUMEHEHNEM
nepcoHanbHbIX kKoMnboTepos n MHTEPHET texHonorwui.

MpakTnyecknii Matepman nofaeTcs B (oopMe AEMOHCTPaUUn VIHTepHEeT caiToB KPYNHEMWmx
Ha3EeMHbIX M KOCMUYECKMNX TENECKOMNOB MMpa 1 06CYXAEHNS KOMNEKca Hay4HOro 0bopynoBaHms
3TUX TENECKOMNOB N (oyHAAMEHTANIbHbBIX aCTPOMINYECKMX 3a4a4, BbIMONHSEMbIX UMU.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. 1.5-M onTuyeckumn teneckon K®Y B Typuun. 6-m Poccunckum teneckon BTA Ha
CeBepHom KaBkase.

[MpeseHTaums , NpUMepHbIE BOMPOCHI:

1.5-m ontuyeckun teneckon K®Y B Typuun, PTT150 (Poccuincko-Typeukun Teneckon).
M3C-dotomeTp Ha ocHose 13C-matpuubl ANDOR. CnekTpoMeTp HU3KOro U CpeaHero paspeleHmns
TFOSC. KpynHorabpuTHbI Kya3-aWwenne CneKkTpoMeTp BbICOKOro paspeweHuns. Onpenenexve
CMeKTpasbHOro paspelleHns KaccerpeHoBCKOro CnekTpoMeTpa HU3KOro 1 cpeaHero paspelleHuns
TFOSC 1.5-m ontuyeckoro teneckona K®Y s Typumm.

Tema 2. 8-m Teneckonbl VLT EBponenckon KOxHon O6cepsaropum B Hunu. 8-m AnoHcKkumn
Teneckon SUBARU Ha NaBainckux octpoBsax.

[MpeseHTaums , NpUMepHbIe BOMpPOCHI:

8-Mm Tteneckonbl VLT EBponeiickoin FOxHoin ObcepaTtopun B Hunn. Oxnaxoaemblii HpakpacHbli
awenne-cnekTpomeTp Bbicokoro paspewenns CRIRES. lnpokoanana3oHHbii awenne cnekTpoMeTp
Huakoro paspeweHns XSHOOTER. Swenne-cnektpomMeTp BbiCokoro paspewenus UVES.
OnpepeneHne cnekTpanbHOro paspeleHns Jwenne-cnekTpoMeTpa BbiCokoro paspewenms UVES
8-M Tteneckonbl VLT EBponeiickoin KOxHoin Obcepsatopun B Hunu.

Tema 3. 9-m Hobby-Eberly Teneckon o6cepsaropun Mak O oHanbpg, (CLLUA).

[Mpe3eHTaums , npMepHbIE BONPOCHI:

9-m Hobby-Eberly Teneckon obcepsatopum MakOoHanbg (CLWA). Mo3anyHoe 3epkano HOBOro
nokoneHus. CnektpomeTp H13Koro paspewenns LRS. CnektpomeTp cpenHero paspeweHns MRS.
CnekTpomeTp Bbicokoro paspeweHnss HRS. Onpenenenne obnactn Heba, 4OCTYNHOK HabnoAeHNSM
¢ nomouwbto 9-m Hobby-Eberly Teneckona obcepeatopun MakOoHanbg (CLUIA)

Tema 4. 10-meTpoBble amepukaHckue Teneckonbl KECK Ha MaBanckux octpoBax

[Mpe3eHTaums , npuMepHbIE BONPOCHI:

AcTpoduanyeckme 3agayu, pewaemblie ¢ nomouwpbto 10-m amepukaHckmx teneckonos KECK Ha
["aBarickmx ocTpoBax

Tema 5. MpoekT 6ynyLLero eBponenckoro ontuyeckoro 39-MeTpoBoro Tefnieckona HoBOro
nokoneHus B Ynnu.

[MpeseHTaums , npMMepHbie BONPOCHI:

MepcnekTrBHbIE NPOEKTbl N0 0OHAPYXEHNIO HEBUANMbIX KOMMAHbOHOB Y BN1M3KKMX 3B€3[, C MOMOLLbIO
6yayLwero eBponeckoro onTmyeckoro 39-mM Teneckona HOBOro NOKONeHUs

Tema 6. Kocmuueckuir Teneckon um. Xab6na

Lnckyccuns , npMMepHble BOMPOChI:

KocMmuyeckuin Teneckon nm. Xabbna. Actpometpus n dootometpusi. MoaepH1MampoBaHHas kamepa
anst 063opos ACS. NMnaHeTHble kamepsbl wnpokoro nons WFPC2 n WFCS3. [latynku T04HOro
rmguposaHusa FGS. Vcnonb3oBaHme oatymMkoB TOMHOMO rnanposaHms FGS kocMuyeckoro Teneckona
M. Xabbna ans BbICOKOTOYHOM acTPOMETpUn n ootoMeTpun

LOVCKYCCMS , MPUMEPHble BOMPOCHI:

KocmMuuyecknin Teneckon nm. Xabbna. Actpometpus n potometpusi. MooepHM3npoBaHHas kamepa
nns 063opoB ACS. MnaHeTHble kamepsbl wupokoro nonsg WFPC2 n WFC3. [latymku TO4HOro
rmpupoBaHmsa FGS. Cnektpockonuns. MHOroo6bekTHbI CNEKTPOMETP BNNXHEro MHPakpPacHoOro
ananasoHa NICMOS. CnekTpoMeTp BbICOKOr0 paspeleHuns ynbTpagomoneToBoro n BMAMMoro
ananasoHa STIS. YnbTpaduonetoBblin cnekTpoMeTp cpeaHero paspewerHns COS (MCK-3.2).

Tema 7. KocMuueckue PeHTreHOBCKUMe TejiecKonbl
|_|p636HTaLI,VIFI , MPUMEpPHblIE BOMPOChHI:
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Kocmunyeckune peHtreHosckne teneckonbl EINSTEIN, ROSAT, RXTE. PeHTreHoBCKME TeNneckonsl
HoBoro nokoneHns XMM-Newton n Chandra. Kocmuyeckne ramma teneckonbl INTEGRAL, SWIFT
(ramma-Teneckon BAT, peHTtreHoBckuii Teneckon XRT, ynbTpadpnoneToBbin 1 ONTUYECKNIA Teneckon
UVOT), FERMI_LAB (MoHuTOp BCcero Heba B ramma-amnanasoHe LAT, MOHUTOP raMmma-BCnblwek
GLAST) (MNK-2, NCK-1.4). OueHka pasMepoB Nons 3peHns 1 yrnoBoro paspeLeHns PeHTreHOBCKUX
TEeNneckKonos

Tema 8. HasemHble n kocMnyeckume nHppakpacHble Teneckonbl
[MpeseHTaums , NpUMepHbIE BOMPOCHI:

NHdpopakpacHble HaszeMHble Teneckonbl UKIRT n VISTA . IHdpakpacHble KocMU4eckne Teneckorbl
IRAS, ISO, SPITZER, Herschel. O6bekTbl BceneHHol, uccnenyemble ¢ MOMOLLbIO MHGPaKPaCHbIX
Teneckonos

Tema 9. HazeMHble 1 KOCMUYECKME paanoTenecKkonbl
ONCKYyCCUS , MPUMEPHbIE BOMPOCHI:

Poccuinckne pagmnoteneckonsi B [ywmHo, Nynkoso, KanaauHo. Pagunoteneckon PATAH-600.
3apybexHble pagnoTteneckonbl. 100-MeTpPOoBbI NOMHOMOBOPOTHBLIN paanoTeneckon B Adgenbcbepre,
"epmanms. HenonemxHbin 300-M pagmnoTteneckon B kpaTepe BynkaHa B Apecunbo, [NyapTo-Puko.
Kocmuueckue pagmnoteneckonsl PLANCK n Pagno-ActpoH (MK-3, NCK-2.2).

Tema . UToroesasi popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

TeKywwmin KOHTPONb OCYLWECTBNSAETCS MO NOCELLEHNSAM NabopaTopHbIX 3aHATWIA, OTBETOB HA BOMPOCHI
BO BPEMS ANCKYCCUIA 1 YCTHBIX OMPOCOB.

MpoMexyTo4Has aTTecTaums He nNpenycMoTpeHa.
MTOroBbli KOHTPOSb - 3a4eT.

BOIMPOCHI K BAYETY
1. SHepreTuyeckme ananasoHbl B HabnogaTenbHoM actTpodunsmke.

2. HayyHoe obopynoBaHuve 1.5-m teneckona K®Y B Typuun (Poccuiicko-Typeukunid Teneckon,
PTT150)

3. HayyHoe obopynoBaHue 6-m Poccuiickoro Teneckona Ha CeeepHom KaBkase (BTA)

. Hay4yHoe obopynoBaHue 8-m Teneckonos EBponeiickoin KOxHoin Obcepaatopun B Hunum (VLT)
. Hay4Hoe obopynosaHue 8-m AnoHckoro Teneckona Ha MaBaickux octposax (SUBARU)

. Hay4yHoe obopynoBaHue 10-M amepurkaHckux Teneckonos Ha MaBaiickux octpoax (KECK)

. HayyHoe obopynosaHne KOCMUYECKOIO TEJIECKOIMA uM. Xabbna (HST)

. Kocmunyeckue peHtreHosckue n ramma teneckonsl (INTEGRAL, RXTE, Chandra)

0 N o oA~

9. MIHdbpakpacHble HaseMHble 1 kocmunydeckne teneckonol (UKIRT, IRAS, Spitzer)

10. KpynHble Ha3eMHble 1 kocmmnyeckne paguoteneckonsl (PATAH-600, VLBI, PLANCK,
Pagwno-AcTtpoH)

11. ApxvBbl HAbNKOAEHNI COBPEMEHHBIX TENECKOMOB.

7.1. OcHoBHas nuTeparypa:

1. Kynmos K.B., Kypt B.I"., PygHuukuin .M., CypawnH B.I". He6o n teneckon. M.: duamatnut, 2009,
424 c. // http://e.lanbook.com/books/element.php?pl1_id=2707

2. KoHoHoBuy, Oasapa Bnaommmposny. O6wmin Kypc acTpOHOMUM : y4EOHWK ANS CTYLEHTOB
YHUBEPCUTETOB : y4ebHoe nocobue ons yHNBEPCMTETOB pa3nuyHoro npodpmns / 3. B. KoHoHOBWY, B.
. Mopos ; non pea. B.B. MeaHosa ; MI'Y um. M. B. JlomoHocosa .? U3a. 4-e .- Mockea : URSS :
[[Tnbpokom, 2011] .- 542 c.
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3. Tepebux B.KO. CoBpeMeHHble onTuyeckune teneckonsl. M.: dusmartnut, 2007, 80 c. //
http://e.lanbook.com/books/element.php?pl1_id=2709

7.2. lononHutenbHasa nuteparypa:

1. ActpoHomus: Bek XXI / [BatypuH B. A., K.cp.-M.H., TuHannuc J1. M., k.dp.-M.H., Ecbpemos HO.H.,
O.0p.-M.H., npodp. 1 ap.] ; pea.-coct. B. I'. CypaunH .- DpasuHo : Bek 2, 2007 .7 605 c. : nn. ; 22 .7
ABT. ykazaHbl Ha 601 ¢. ? K 175-netuio Noc. acTpoH. uH-ta um. M. K. WtepHbepra .- MNpeam. ykas.: c.
594-597 .- bubnwnorp.: c. 598-600.

(HB K®Y -2 3k3, cboHA kadoeapsbl - 2 3K3.)

2. Yokep, . AcTpoHomumyeckmne HabnogeHus / . Yokep .? Mocksa : Mup, 1990 .? 351 ¢. (HB - 11
9K3.)

3. MupoHos, A.B. OcHoBbl acTpogooToMeTpuK. [pakTnyeckme 0CHOBbI OOTOMETPUN U
CNeKTPOOOTOMETPMM 3BE3 4. [DNEKTPOHHbIN pecypc] ? SnekTpoH. aaH. ? M. : duamartnut, 2008. ?
260 c. ? Pexwum pgoctyna: http://e.lanbook.com/book/59506

4. Kypc npakTn4eckoi acTpodomnamnkm : y4ebHuk ons ctyneHTos / [. 9. MapTtbiHoB .? N3pnaHue 3-e,
nepepabotaHHoe .? Mockea : Hayka, 1977 .? 544 c. : un., Tabn. (HB - 15 ak3.)

5. HabntogeHnsa n aHanua 3Be3nHbix dpotocdep / L. Mpeit ; nep. ¢ aHrn.: J1. . AHtunosoi, C. b.
Hoctasanosa, 1. A. MNMtuubiHa nog pea. B. J1. Xoxnosoi .? Mocksa : Mup, 1980 .? 496 ¢ (HB -1 aka.,
dooHA Kadpheapbl aCTPOHOMMUU - 2 9K3.)

7.3. UHTepHeT-pecypcChbl:

Cairt Kocmmyeckoro Teneckona nm. Xabbna - http://www.nasa.gov/mission_pages/hubble/main/
canT poCCUNCKOM ACTPOHOMNYECKOW ceTn - www.astronet.ru

canTt ceobonHow aHUMKnoneaun - ru.wikipedia.org

Cant depepanbHOro KOCMMYECKOro areHTcTea - http://www.federalspace.ru/1272/

CaiiT aneKTPOoHHOM 6ubnnoTekn No pusnke 1 acTpoHoMun - adsabs.harvard.edu

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMNINHBI(MOAYNS)

OcBoeHve ancunnnmHbl "CoBpeMEHHblE aCTPOHOMUYECKME NHCTPYMEHTBI" npeanonaraeTt
NCMONb30BaHNE CNeyIOWEro MaTepuanbHO-TEXHNYECKOro obecneyeHns:

- HOYTOYKM 1 NepcoHanbHble KOMMbIOTEPBI C BbIXOAOM B UHTEPHET;

- Ang NnogaepXku MynbTumMena-npeseHTauunin BO BpeEMS 3aHATUA UCNONb3YIOTCS cneayowne
nporpammHble npoaykThl: Micrsft Pwer Pint B coctase Micrsft Office 2007 (2 akagnemuyeckne
nnueHsnn), OpenOffice.rg 3.0 Impress (oTkpbiTas nuueHana GPL), Adbe Reader 9 (npenoctaeneHo
ouanyeckmm goakynbTeTom ans 20 pabo4nx MECT Ha YCNOBUSX akafeMUYeckoin nuueHaun Micrsft);

- CTaUMOHapHOE 1 NEPEHOCHOE AEMOHCTPaLUMOHHOE 060pyAOBaHNE (MYNbTUMEANAHBIE MPOEKTOPbI,
HOYTOYKMW).

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMNO u y4ebHbIM nnaHoM no
cneuwnanbHocTtn: 03.05.01 "AcTtpoHomMus" 1 cneunannsaunm He NPeayCMOTPEHO .
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