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acTPOHOMUU U KOCMUYeckorn reogeanmn OTaeneHme acTpopuankm 1 KOCMUYECKON reonesnm |
[Ifan.Bikmaev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OCBOEHNE OCHOBHbIX XapakTePUCTUK ONTUYECKUX HA3EMHbIX TENIECKOMNOB U OCHOBHbIX METO0B
HabntoaeHWA C NCMNONb30BaHNEM COBPEMEHHbLIX MPUEMHMKOB U3Ny4yeHus. [MoHMMaHne OCHOBHbIX
acTpodn3nyecknx 3agay, Ans KOTopbIX MPUMEHSAIOTCS METObl MPaKTUYECKOW acTPOPUINKN.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " C3.6.6 MpodeccrnoHanbHblii
obpaszoBartenbHoit nporpamMmbl 011501.65 AcTpoHOMUSt 1 OTHOCUTCS K 6a30BOWA
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 3 Kypce, 5 ceMecTp.

OducumnnuHa MNpakTudeckas actpodumamka oTHocuTcsa k basoBoi yacTtu [podheccrnoHanbHOro umkna
- C3.B.6. SBnsetcsa nornyecku ceasaHHom ¢ aucuunanHamm Obwas acTpoMeTpus, Mooy NsiMm
"Marematumka" n "Obwas cpusnka".

Ins oceoeHns aucuunauHbl "MNpakTnyeckas actpoguanka " obyyarowmecs LONXKHbI 3HATb
CBeLleHNs, NoNyyYeHHble paHee npu ndydeHmun OOLwen acTpoOHOMUK, MaTEMATNYECKOro aHanmnsa u
obwein pnsmku.

OCHOBHOW

3. KomneTteHuumn obyuarowterocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaeMoin KoMneTeHLUU

OK-1

(0BUIEKYbTYPHbIE CNocobHOCTb NPEACTaBNATb COBPEMEHHYIO KapTVHY MUpa Ha
KOMMETEHLINN) OCHOBE LIeNIOCTHOM CUCTEMbI €CTECTBEHHO-HAY4YHbIX 3HAHWUI
MK-1 CNOCOBHOCTb OPNEHTMPOBATLCS B 6A30BbIX AaCTPOHOMUYECKMX U
(npodpbeccuoHasnbHbie JoM3NKO-MaTEMATUYECKUX TEOPUAX N MPUMEHSATD UX B HAY4YHbIX
KOMNeTeHLmm) nccnenoBaHnax

k-4 BNafeHne HaBblkaMy CaMOCTOATENbHOW paboThbl
(MpocheccmonantHbie CaMOCTOSTE/IbHO OLleHnBaTb pe3 }'IbTaTbFI)CBoeIZ,D,eﬂTeﬂbHOCTI/I
KOMreTeHuun) pesy

3HaHMe OCHOBHbIX (PN3NYECKMX NPOLLECCOB, OTBETCTBEHHbIX 3a
MncK-1.2 npvpoay 1 Habnogaemble 0COBEHHOCTU KOCMUYECKMX
00 bEeKTOB 1 SABNEHWUIA

3HaHWe COBPEMEHHbIX NPeACcTaBNeHWA O CTPOEHUN 1 3BONKOLUN
NnckK-1.3 ConHua, CONHEYHOW CUCTEMbI, 3BE3 L, MEX3BE3LHON cpebl,
ranakTuk n gpyrnx KOCMUYECKNX 06 beKTOB

3HaHVe 1 NCMNONb30BAHNEM HA3EMHbIX 1 KOCMUYECKUX METOLOB
MNnckK-1.4 NONy4eHMs acTpPOgU3NYECKOn nHgopmaumm ob
aCTPOHOMMYECKUX 0O BEKTaX U ABNEHMSAX

YyMEHMNE NCMNoNb30BaTb NPMOBPETEHHbIE 3HAHUS ONS]
acTpom3nyeckmx nccnenosaHum

MNCK-1.5

B peasynbtate 0CBOEHUS OANCUMMNUHBI CTYOEHT:
1. DONXEH 3HaThb:
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OCHOBHbIE XapakTepUCTUKM OMTUYECKNX CUCTEM TENECKOMOB U Pa3nnyHble KOHCTPYKLMY
COBPEMEHHbIX HA3€MHbIX TENNECKOMOB. MPUHLMMbI U METOAbI MONYYEHNS NPSIMbIX 1 CNEKTPaNbHbIX
N306paxkeHunii ¢ MCNoNb30BaHMEM COBPEMEHHOMO Hay4HOro 060pYyn0BaHNS 1 NMPUEMHMKOB
N3006paxeHuii.

2. DONIXEH yMeTb:

y4uTbIBaTb PasnnyHble aPPEKTbl, UBMEHSIOWME NOTOK N3NYyYEHNS OT 0O BEKTOB NPY NPOXOXAEHNM
ero Yepes MexX3Be3OHYI0 Cpelly, 3EMHYI0 aTMOCCREPY, ONTKKY TeNneckona v NPUEMHUK N3NYyYeHNS.

3. ONXeH BnageTh:
NpUHUMNaMn actTpogunanyeckon obpaboTkm HabnoAeHUA N HaBbIKaMN MHTEpNpeTaLmmn pesynbTaTos

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHSTb METOAbI MPOKTUYECKOW acTPOUN3NKIM 415 BbINONHEHNS aCTPOHOMUYECKMX HabnooeHNIA
C COBPEMEHHbBIMM NMPUEMHNKAMMN U3NyHEHUS

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 3K3aMEH B 5 CEMECTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HUX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

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

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMUNNNHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl un yachol

ayauTopHom paboTbl,
Paspen ¥ P P

Henens MX TPYA0EMKOCTb Tekywme coopmMbl
N 'D'":n"(")'g;;mrb'/ Cemectp cemecTpa (B wacax) KOHTpONSA
Nek ImI1pal(wwecmeJ1a6opaTopH|:|e
u 3aHATUA pa60TbI
Tema 1. BeegeHue. CTHBIZ ONDOC
1. [MpeomeTt actpocpmankn.| 5 1-2 2 0 2 y P
Tema 2. Teneckon kak oMallHee
5 OCHOBHOW UHCTPYMEHT 5 3.4 5 0 4 ga aHUe
" lacTpodpranyeckmx A
nccnenosaHui
Tema 3. Abeppauunu YCTHbI Onpoc
3. |onTuueckux cucTem 5 56 2 0 4
Tema 4. Obwue y
4. |cBOMCTBA NPUEMHMKOB 5 7-8 2 0 2 YCTHBIV ONpOC
N3ny4yeHuns
Tema 5. CoBpeMeHHble KOHTPONbHas
5. |naHopaMHble 5 9-10 2 0 4 paboTta
NPUEMHUKN N3Ny4eHns
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 6. [NponyckaHne
6. [ny4ncTom sHeprum 5 11-12 2 0 4
3eMHoW aTtMocdoepon

Tema 7. CoBpeMeHHble

YCTHbIA OnpocC

YCTHbI ONpOC

7. |(poTOMeTpuyeckune 5 13-14 2 0 4
cTaHgapThbl
Tema 8. KoHCTpyKL MK nomatuiHee

8. |acTpoHOMUYECKUX 5 15-16 4 0 4 3apaHve
cnekTporpadgos
Tema 9. MNpuHumn -

9. [ckpewerHoit 5 |1516| 2 0 2 YCTHBI ONpoC
ancnepcum

10 IfreaB;g-CngSggTe;;Hwe 5 |17-18| 2 0 2 KZ%L?Z”"””
‘|PoTomeTpUs P

CneKTpanbHbIX NUHUIA

NToro 22 0 32

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. BeepeHue. lNpenmet acTpodpmankm.
NeKLuMoHHoe 3aHsiTne (2 yaca(os)):

Mpenmet actpoduankm. KocMoc - ruraHtckas gouanyeckas nabopatopust ¢ yCnoBusimMm
3KCnepuMeHTa, 3afaHHbIMKU Npupoaoin. MHoroobpasve 06bekToB BCceneHHom 1 nx nanyyeHus.
N3mepeHne ny4ymcTon aHeprm Bo BCEX SHEPreTMHeckmx AnanasoHax - OCHOBHas 3ajava
HabnonatenbHon acTpodpmank. OCHOBHblE SHEpreTudeckme amanasoHsbl. [Mpobnemsbl
MHTepnpeTauun pe3ynbtaTtoB HabnoaeHuni. ACTpogounarka npakTnyeckas 1 TeopetTuyeckas, Cesiab ¢
hV3MKOI 1 C ApyrMK pasaenamu actpoHoMun. Ponb acTpodounankm B N3y4eHnn coyHaaMeHTanbHbIX
3aKOHOB NPMPOLIbI.

naboparopHas pabora (2 yaca(oB)):

BblpaxeHve OnvH BOMH U3Ny4eHns B pasnnyHblx eanHnuax (AHFCTPEMbl, HM, MUKPOHbI, MM, ML,
eB)

Tema 2. Teneckon Kak OCHOBHOM UHCTPYMEHT acTpodpn3nyeckmnx uccnenosaHum
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

Teneckon Kak OCHOBHOM MHCTPYMEHT acTpOoU3NYECKX NCCNeLOBaHUIA: Ha3HAYeHUe, TUMbI,
OCHOBHbIE XapakTepucTuku. HaseMHble onTuyeckme, KocMUYeckume, paanoTeneckonsi.
MexaHun4yeckne yCTpOMCTBa, YCTAHOBKM, oOKarnbHbIe CUCTEMbI TENECKOMNoB. [puMepbl COBPEMEHHbIX
Teneckonos Poccum n Mmpa. OCHOBHbIE XapakTepPUCTMKI TENecKomnos: MacwTab u ysennyeHve, none
3peHus, paspeLarowas cnocobHoCTb.

naboparopHas pabora (4 4aca(oB)):

BbluncneHus macwtaboB n3obpaxeHus 1 Nons 3peHnst TENECKONOB NPU HabMIOAEHNSX C
MN3C-maTtpruamm

Tema 3. AGeppauum oNnTUYECKUX CUCTEM

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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AbeppaLmmn ONTUYECKUX CUCTEM: cahepmyeckas, Koma, acTUrMaTnaM, KpUBM3Ha nons,
XpomaTmyeckas, noHsiTue 06 naeanbHol cucteme. VicnpaeneHme abeppaumii, Tunbl 06 bEKTUBOB,
pedonekTopsbl, 3epkanbHO-TMH30BblE CUCTEMbI. ATMOCHEPHbBIE MOMEXU, MPOCBETNIEHNE OMNTUKM,
oTpaxatouwme nokpbiTns. NMoHSATUE O METOAAX UCCNEOOBaHUS ONTUYecknx cucteM. [lga tmuna
COBPEMEHHbIX 3epKa KPYnHbIX TENECKOMNOB MUPA - COCTaBHbIE U TOHKME. [MoHsATME 06 aaanTUBHbIX
cucTemax - ucnpaeneHne opoHTa BOMHbI M POPMbI 3epkana B xoAe HabnoaeHWiA.

naboparopHas pabora (4 4aca(oB)):

BbluncneHust BenmunH abeppaumini oNnTM4EeCcKUX CUCTEM (cdoepuyeckasl, kKoMa, acTUrMaTuam,
KpVBM3Ha Monsi, XpoMaTtunyeckasl) C UCroNb30BaHNEM (QOPMYI

Tema 4. O6Wwme cBOMCTBA MPUEMHUKOB U3JyYEeHUS
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

O6Lwwme cBONCTBA NPUEMHUKOB M3Ny4yeHus (0bwas YyBCTBMTENbHOCTb, CNeKTpanbHas
4yBCTBUTENBHOCTb, KBAHTOBBI BbIXOA, aAANTUBHOCTb, CTABUNBHOCTL), MOHATME O
OOTOMETPMYECKON CUCTEME, NPUMEpPDI Takux cnuctem. dotoadpdoekT, ero 3akoHbl. CBoNCTBA
gooTOKaTOA0B, POTOSNIEMEHTbI, POTOINEKTPOHHbIE YMHOXUTENN, YCUNTUTENN, OOTO3NEKTPUYECKMe
gooTomMeTpbl. TOYHOCTb, LOCTOMHCTBA N HEOOCTATKU DOTOSNEKTPUYECKON DOTOMETPUMN.
CoBpeMEeHHble MHOrOKaHanbHbIe 1 BbICTPOAENCTBYIOWME INEKTPOOTOMETPbI.

naboparopHas pabora (2 4aca(oB)):

BbluncneHuns nepexonoB Mexay ou3nyYeckMm 1 aCTPOHOMUYECKUMUN CUCTEMAMMN (POTOMETPUYECKMX
BENNYMH

Tema 5. CoBpeMeHHble NaHOpaMHble NPUEeMHUKU U3Ny4YeHUs
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CoBpeMeHHble NaHOPaMHble MPUEMHUKUN N3Ny4eHNs. NeKTPOHHO-0NTMYeCckme npeobpasosBaTeny,
CKaHepbl, PETUKOHbI 1 Ap. - 3Tanbl PasBUTS MPUEMHUKOB n3ny4eHuns. Mprbopbl ¢ 3apsa0BOiA
cBs3bto ([M3C-matpuubl) - OCHOBA COBPEMEHHbIX aCTPOHOMUYECKNX HabntoaeHwi. MpuHumnn
LencTBus, doopMaT n30bpaxeHns, CBS3b C KOMMbIOTEPOM, LIMOpOBas pernctpaums
aCTPOHOMMYECKMX HabnoaeHuin. NoHATNE O COBPEMEHHbIX MeToAax 06paboTku n3obpaxeHuii.

naboparopHasi pabora (4 4aca(oB)):

BbluncneHue 3Be3aHbIx BeNnymnH no otcyetam N3C-maTpuubl, pacyeT MacwTtaba nsobpaxeHuin Ha
nukcenb M3C-maTpuubl

Tema 6. NponyckaHue ny4yncrTom aHeprum aeMHou atmoccpepon
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

[MponyckaHne ny4ncTon sHepruv 3eMHOM aTMOCEPO, OKHA NPO3PaYHOCTU, NMOrNOoWeHNeE 1
paccesiHne. dneMeHTapHas Teopus aKCTUHKUMUW, NpakTnyeckme cnocobbl ee yyeta.

naboparopHas pabora (4 4aca(oB)):

BbluncneHue Bo3aylHbIX Macc, NONPaBoK 3a NornoweHne B aTMocaepe.
Tema 7. CoBpeMeHHble choToMeTpruyecKkme ctaHpapTbl

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

BusyanbHble 1 dpoTorpacguyeckme potomeTpryeckme katanoru npownoro. CoBpeMeHHble
POTOMETPUYECKME CTaHAAPTbI, KaTanorn oToaNeKTPNYECKMX 3Be34HbIX BENNYH.

naboparopHas pabora (4 4aca(oB)):

CpaBHeHVIe 3BE€30HbIX BENMN4YUH OLHOM N TON Xe rpynnbl 3831 Mo AaHHbIM POTOMETPUYECKUX
KaTtanoros, OI'Iy6J'II/IKOBaHHbIX B pa3Hble roabl

Tema 8. KOHCTPYKLIMU aCTPOHOMUYECKUX cneKTporpacos

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

KoHcTpyKkumm cnekTporpadoos - NoABeCcHbIe U cTaunoHapHble, TepMocTaTuposaHue. Teneckonbl ¢
nNpenobbEKTUBHBIMI NPU3MaMK - OCHOBA MaCCOBOM Knaccuukaumnm n onpeaeneHns ny4yeBbix
ckopocTtei. MoHoxpomaTopbl. AGCOPOLMOHHBIE N NHTEPXEPEHLIMOHHBIE CBETOPUNBLTPHI.
naboparopHas pabora (4 4aca(oB)):

PacuyeT nuHeliHon oucnepcun 1 paspeluarolleli Cuibl Npy CnekTpanbHbIX HAOMIOAEHNSX C
ncnonb3oaHnem N3C-maTpurubl.

KTPOHHEBH
B_EPCHTET
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Tema 9. NpuHUMN cKpeLL,eHHON aucnepcum
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MprHUMN CKpEeLEeHHOM ancnepcumn. dwenne-cnekTpoMeTpbl B codetaHum ¢ MN3C-matpruamu -
OCHOBAa COBPEMEHHON crnekTpockonuu. MNpenMyuwecTsa nepen KnacCnu4eckumm CnekTpomeTpamm
BbICOKOr0 paspeLleHuns.

naboparopHas pabora (2 4aca(oB)):

Pacuyet napameTpoB agppeKkTUBHOCTY 3lLENIe-CNeKTPOMEeTpa Mo CPABHEHMIO C KNaCCU4eCckmum
CMEeKTPOMETPOM

Tema 10. OnpeneneHue ny4yeBbix CKOpocTer. POTOMETPUSA CNEeKTPanbHbIX TMHUN
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MpuHumn Donnepa. NamepeHue cnektporpamm. CtaHaapTbl ASIMH BOSH, CNEKTP CPaBHEHWS,
OMCNEepPCUOHHas KpmBas, cnekTpokomnaparop, npuseneHue K ueHTpy ConHua. dotoanekTpnyeckme
METOLbl ONpeneneHuns ny4eBbiXx CKOPOCTEN. TOYHOCTb pPeaynbTaToOB COBPEMEHHbBIX N3MEPEHUNA.
PacnpeneneHne aHeprum B cnekTpax 3Be34 1 ranakTuk, OTKNOHEHWE OT YEPHOTENbHOrO U3Ny4YeHusI.
CpaBHeHue HabnoaeHuin n Teopun. OnpeneneHme napameTpoB aTMOCEP 3BE3 L.
doToanekTpuyeckas cnekTpogoToMeTpuns. PoToMeTprs CNEKTPanbHbIX NNHWIA.

naboparopHasi paborta (2 4aca(oB)):

PacuyeT ny4yeBoit CKOPOCTM U FENNOLIEHTPUYECKOI NOMpPaBk Ha MOMEHT HabnoaeHNs. BelumcneHus
SKBUBANEHTHBIX WAPWH SMUCCUOHHBIX 1 aBCOPOLIMOHHBIX IMHWIA MO aCTPOHOMUYECKMM CnekTpaMm
06 beKTOB PasnNyHbIX TUMOB

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNISA)

Crpanuua 7 us 13.

Buabl
N Paspen Cemect Hepens | camocTositTensHon [TpyAo0eMKOCTb ;%%%:'o:g:;gzgz
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 1. BeegeHue.
NoAroToBka K o
1. | MEeT acT N3NKWN. 1-2
peaMeT acTpodom3 5 YCTHOMY OMPOCY 6 YCTHbIN ONpOC
Tema 2. '[eneCKon Kak NoAroToBKa
OCHOBHOW NHCTPYMEHT 5 3-4 |nomawnero 8 JomMauwHee
" [acTpogn3nyeckmnx 3a0aHms 3apgaHue
nccnenoBaHnm
Tema 3. Abeppaunn MOAroToBKa K y
" lonTU4EeCKMX CUCTEM 5 5-6 YCTHOMY Onpocy 8 yCTHBIN Ofpoc
Tema 4. Obwue
. |cBOMCTBA NPUEMHUKOB 5 7-8 nngrg;OBoKr? '; o 6 YCTHbI ONpPOC
N3ny4eHns y y onpocy
Tema 5. CoBpeMeHHble NOAroToBKa K
. |naHopaMHble 5 9-10 |KOHTPONbHOM 8 Kc;ggr;ganaﬂ
NPUEMHUKN N3Ny4eHns paboTte P
Tema 6. NponyckaHne
. |ny4mncTon sHeprum 5 11-12 nngrg;OBoKr? I;c 6 YCTHbIA ONpoC
3eMHon atMocdhepon y y onpocy
Tema 7. CoBpeMeHHble
. |doTOMeTpUuyeckme 5 13-14 n((:)ercc))thosoKr? ';C 6 YCTHbI ONpocC
cTaHpapThbl y y onpocy
Tema 8. KoHCTpyKLUMN NnoAroToBka
. [acTpoHoMunyeckumnx 5 15-16 (momawHero 8 ggx:ﬂJMHee ©
cnekTporpados 3apaHu4
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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Buaobi
N Paspen Cemectp| HEAENs | camocTosiTenbHON (TPYAOEMKOCT) ;%%%::::?:;Egg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 9. MNpuHumn
o noaroTtoBka K o
9. |ckpelLeHHom 5 15-1p |OAroToBKaA 8 YCTHbIN ONpoC

aMcnepcun YCTHOMY Onpocy

Tema 10. Onpepnenexne

noaroToBka K

Nny4yeBbIX CKOPOCTEN. o KOHTpObHas
10. 17-18 [KOHTPONbHON
0 doTomeTpus 5 8 216 Ogcem ° 8 paboTa
cnexkTpanbHbIX TNHUA P
WNtoro 72

5. O6bpa3oBartenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

NekunoHHbIE 3aHATUS coYeTatoT B cebe knaccuyieckyto oopMy nojadm pakTnyeckoro matepmana B
COYETaHMM C AEMOHCTPALME NPUMEPOB aCTPOHOMUYECKUNX TENECKOMOB MMpa C NCMOMIb30BaHNEM
MyNbTUMEONAHBIX TEXHONOTWIA. JTabopaTopHble 3aHATMSA NPOBOAATCS B hOpMe 00CyXaeHMs
NPONOEHHOro Matepmana, AUCKYCCUiA, peleHns NpakTnIeckmx 3anay.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BeepeHue. lNpenmet acTpodpmankm.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

MHoroobpasue 06 bekToB BceneHHom n nx nanyyeHns. 1amepeHume nyymcTor aHeprum Bo BCEX
SHepreTnyeckmx amanasoHax - OCHOBHas 3aaada HabnoagatenbHol acTpodunank. OCHOBHbIE
SHepreTuyeckmne onanasoHbl. BoipaxeHue onviH BOMH U3ny4yeHus B pasnuyHbix egnHuuax (OK-1).

Tema 2. Teneckon Kak OCHOBHOM UHCTPYMEHT acTpocpm3nyeckmnx uccnenosaHum
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

Teneckon Kak OCHOBHOW MHCTPYMEHT acTpOodOM3NYECKNX NCCNef0BaHNN: Ha3HaYeHne, TUMbI,
OCHOBHbIE XapakTepuUCcTUKn. HasemHble onTnyeckme, KocMnuyeckme, pagmoTeneckonsb.
MexaHu4yeckne ycTponcTea, yCTaHOBKM, oOKasibHble CUCTEeMbl Teneckornos. OCHOBHbIE
XapakTepuUCTKM TENECKOMOB: MacwTab v yBennyeHune, none 3peHus, paspeLarlas cnocobHoCTb.
BbluncneHus macwtabos n3obpaxeHns 1 Nons 3peHns TENecKonoB nNpu HabniaeHMsxX ¢
M3C-marpuuamm (MK-1).

Tema 3. AGeppauum oNTUYECKUX CUCTEM

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

Abeppaumm onTUYEeCcKmx CUCTEM: cdoepryeckasi, Koma, acTurmaTnam, KpMBM3Ha nons,
xpomatuyeckas, noHsaTve 06 naeanbHol cucteme. VicnpaeneHve abeppaunii, TUnbl 06 HEKTUBOB,
pedonekTopbl, 3epkanbHO-NNH30Bble cucTembl (MK-4).

Tema 4. O6wWwme cBOMCTBA MPUEMHUKOB U3JyYEHUS

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

ActpogroTomeTpus. [NoHATUE O PM3NYECKOI (NYHUCTBIA NOTOK, MHTEHCUBHOCTb, OCBELLEHHOCTb,
APKOCTb, CBETMMOCTb) M aCTPOHOMMYECKOW (bneck, 3Be3aHas BENMYMHA, CBETUMOCTb, abContoTHAS
3Be34Hasl Benn4mHa) cuctemax poToMeTpUYECKNX BENNYMH, CBSA3b MeXdy HUMU. BblumcneHns
nepexonos Mexay pusn4eckMm n acCTPOHOMUYECKMMIN CUCTEMaMN POTOMETPUYECKNX BENNYMH.
O6Lwwme cBONCTBA NPUEMHUKOB M3Ny4yeHns (0bwas YyBCTBMTENBHOCTb, CNeKTpanbHas

4yBCTBUTENbHOCTb, KBAHTOBbI/ BbIXOA, aAANTUBHOCTb, CTAOMNBHOCTb), MOHSATNE O POTOMETPUYECKONA
cucteme, npumepbl Takmnx cuctem (MCK-1.2).

Tema 5. CoBpeMeHHble NaHOpPaMHble NPUEMHUKMN U3NTyYeHUs
KOHTponbHas paboTta , NpUMepPHbLIE BONPOCHI:

KETPOHHBH
B_EPCHTET
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BbluncneHust BenmunH abeppaumini ONTUYECKUX CUCTEM C UCMONb30BaHNeM ¢oopmyn. CoBpeMeHHbIe
naHopaMHble NMPUEMHUKN N3Ny4eHns. DNEKTPOHHO-ONTUYEeCcKMe NpeobpasoBaTtenu, CKaHepbl,
peTukoHbl 1 ap. Mpnbopsbl ¢ 3apsinosoii ces3bio (M3C-MaTpuLbl) - OCHOBA COBPEMEHHbIX
acTpoHoMMYeckmx HabntoaeHui. MpuHUMn aencTeus, popmaT n306paxeHns, CBA3b C KOMMbIOTEPOM,
LUMdopoBas permctpaums acTpoHOMNYeckmx HabnoaeHuid. BeluncneHne 3Be3nHbIX BENNYMH MO
otcyeTam MN3C-maTpurubl, pacyeT Macwraba nsobpaxeruin Ha nukcenb MN3C-matpuubl (MCK-1.3).

Tewma 6. NponyckaHne ny4yncTon aHeprum 3eMmHon atMocdoepown
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

OkHa Npo3pavyHOCTN 3eMHO aTMOCAEepbl, NOrMOWEHNEe U paccesHne. dneMeHTapHasa Teopus
SKCTUHKLMW, NpakTUYeckne cnocobbl ee yyeta. BolumcneHme Bo3ayLHbIX MAcc, NONpaBok 3a
nornoweHune B atmocgoepe (MCK-1.4).

Tema 7. CoBpeMeHHble hoTOMEeTprUYecKue ctaHaapThbl
YCTHbI ONpPOC , NPUMEpPHbIE BOMPOChI:

BuayanbHble n poTorpadmyeckme gootometTpmnyeckme karanoru npownoro. CoBpeMeHHble
dooTOMETpMYECKME CTaHOapThl, Katanorn ooToanekTpmuyecknx 3se3aHbix sennymt (MCK-1.5).

Tema 8. KOHCTPYKLMM aCTPOHOMMYECKUX CrieKTporpadoos
LoMaluHee 3afaHune , NpUMepHbIe BONPOCHI:

Obwas cxema ycTpoicTtea cnektporpadga. OCHOBHblE XapakTePUCTUKM NPU3EMHbIX CNEKTPOrpadooB:
yrnosas U NIMHeHasa gucrnepcun, paspelarwas cuna un yuctora cnektpa. OCHOBHble
XapakTepuCTUKN ONGPaKLMOHHbBIX CMEeKTporpadyos, CpaBHEHME C NPU3MEHHbIMU. PacyeT nMHenHom
LMCNEPCUM U paspeluatolein Cubl Mpu cnekTpanbHbiX HABMIOAEHNSAX C MCMNONb30BAHNEM
M3C-matpurubl. KOHCTPYyKLMM CRNEeKTporpagoos - NoABECHbIE U CTaUuNOHapHbIe, TepMOCTaTUpPOBaHNE.
Teneckonbl ¢ NPef0O6bEKTMBHBIMM NPM3MaMM - OCHOBA MAcCOBO knaccudmkaumm n onpeneneHns
ny4yeBblx ckopocTein. MoHoxpomaTopbl. ABCOPOLIMOHHBIE 1 UHTEPXEPEHLMOHHBIE CBETOUNBTPDI.

Tema 9. NMNpuHUMN CKpeLL,eHHON aucnepcum
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

dwenne-cnekTpoMeTpbl B codetaHum ¢ MN3C-maTpruamm - 0CHOBa COBPEMEHHOW CNEKTPOCKOMUMN.
[MpeunmylwecTsa nepen KNacCM4eCKnMMm CNeEKTPOMETPaMM BbICOKOrO pa3peleHns. Pacyet
napameTpoB aPPEKTUBHOCTN aWENNEe-CNeKTPOMETPA MO CPABHEHMIO C KNACCUYECKNM
cnektpomeTpom (MCK-1.2, NCK-1.3).

Tema 10. OnpepeneHue nyyeBbix CKOpocTer. POTOMETPUSA CrieKTpaNnbHbIX IMHUNA
KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

N3mepeHne cnektporpamm. CtaHoapTbl ANUH BOSH, CAEKTP CPaBHEHMUS, AUCMEPCUOHHAS KpuBas,
cnekTpokomnapartop, npueeneHne K ueHTpy ConHua. doTosnekTpnuyeckme Metoapl onpeaeneHuns
Ny4eBbIX CKOPOCTEN. TOYHOCTb Pe3ynbTaTOB COBPEMEHHbIX M3MEPEHUIA. PacyeT ny4eBor CKOpoCcTu n
reNMoLEHTPMYECKO NOMPaBKN Ha MOMEHT HabnoaeHns. PoToanekTpryeckas cnekTpogOTOMETPUS.
doTomeTpusa crnekTpanbHbix NuHWUA (MNCK-1.4, NMCK-1.5).

MpuMepHbIEe BONPOCHI K 9K3aMEHY:

[MpomMexyToyHasa atTectaums - He NpeaycMoTpeHa
VTorosas cpopMa KOHTPONS - 9K3aMeH

SKBAMEHAUWOHHBIE BUJETDI

Bunert 1

1. OCHOBHblE 3HEpreTnYeckne onanasoHbl B HabnogaTenbHOM acTpogmamke.

2. MpuHumn Oonnepa. N3mepeHuns nyyeBbiXx CKOPOCTEN U 9KBUBANEHTHbIX WWPWH INHWUIA.

3. Onpenenntb MacwTab n3obpaxeHust (yrnoBble cek / MMKCeNb) Ons Teneckona amamMeTpom
3epkana 3-m,

ceetocunoin F/7 n paamepom nukcens MN3C-matpurubl B 20 MUKPOH.

Bunet 2
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1. Teneckon Kak OCHOBHOW MHCTPYMEHT acTpOgoM3nYeCKUX NCCNefoBaHUN: Ha3HaYeHne, TUMbI,
OCHOBHbIE XapaKTEePUCTUKN.

2. MprHUMN CKpeLeHHOW anucnepcumn. dwenne-cnekTpoMeTpbl B codetaHun ¢ MN3C-maTtpuuamm -
OCHOBa COBpPEMEHHON crnekTpockonuu. [NpenMyuecTsa nepen KnaccuyeckumMm CnekTpomeTpamm
BbICOKOr0 paspeLleHus.

3. OnpenennTtb 06paTHyO NMHEHYO AMCnepPCuto B AHICTpeMax Ha MUINUMETP, ECNN CNEKTPaNIbHOE
paspelleHne

(cooTBeTcTBYIOUWEE 2 NNKcenam) coctasnseT R = 40000 Ha gnuHe BonHbl 4000 AHrcTpeMm, a pasmep
nukcens MN3C maTpuubl paBeH 20 MKM.

Bunet 3

1. MexaHu4eckune YCTp0I7ICTBa HA3EMHbIX ONTUYECKMX TENECKOMNOB. YCTAHOBKN, dookanbHble CUCTEMBI
TelecKonos. |_|pI/IMepr COBpPEMEHHbIX TENEeCKOonoB Mmpa.

2. A6COpPOLIMOHHBIE 1 UHTEPCPEPEHLIMOHHbBIE CBETOOUNBTPDI.

3. OnpenennTb yrnoBol pasmep n3obpaxeHns 3Be3nbl, NPUXOASIWNIACS Ha 4 NMKcens

M3C-matpurubl pasmepom 20 MUKPOH KaXablid, ECNN 3KBUBANEHTHOE (OOKYCHOE pacCTosiHNe
Teneckona coctasnsaet 10 MeTpoB.

Bunet 4

1. Abeppaunn oNTUYECKMX CUCTEM: cdoepmnyeckasi, KoMa, acTUrMaTuam, KpMBM3Ha Mons,
xpomatuyeckas. MicnpasneHune abeppauuii.

2. ['nas kak ncxogHas (ncrtopuyeckas) potomeTpuyeckas cmcrema

3. OnpenennTb 3Be30HYI0 BENMYMHY nccnenyemoin 3se3nbl V (star), ecnm otcyetsl M3C

ansa V(star) = 1200 ADU, a gnsa ctaHgapTHon 3Be3abl V (stand) = 25000 ADU, V (Stand) = 12.57
mag ?

Bunet 5

1. OCHOBHblE XapaKTepUCTUKIN ONTUKM TENECKOMOB: MacluTab 1 yBenmyeHune, none 3peHus,

paspelatolas cnocobHOCTb, aTMOCEPHbIE MOMEXU, NPOCBETNEHNE ONTUKM, OTpaxaioLme
NOKPbITUS.

2. O6bwwme cBoiCcTBA MPMEMHMKOB U3Ny4eHuns (0bwas 4yBCTBUTENBHOCTb, CNEKTPanbHas
4yBCTBUTENBHOCTb, KBAHTOBBI BbIXOA, aAANTUBHOCTb, CTABUNBHOCTL), MOHATHE O
POTOMETPUYECKOWN CUCTEME, MPUMEPDLI TAKNX CUCTEM.

3. Onpenenntb MacwTab n3obpaxeHust (yrnoBble CeKyHabl / MM) B MONe 3peHns 4-M Teneckona
cesetocunoi F/6 n yrnoson pasmep 3se3abl B npegenax 5 nukcenen MN3C-matpuubl pa3mepom 15
MUKPOH KaXablH.

Bunet 6

1. [lBa Tuna COBpPEMEHHDbIX 3epKall KPpYMHbIX TeNeCKOonos Mnpa - CoCTaBHbIE N TOHKKE.
MoHATMe 06 amanTUBHbIX CUCTEMAX.

2. CoBpeMeHHbIe NaHOPaMHbIE MPUEMHUKN U3NyYeHNS. DNEKTPOHHO-ONTUYeCKne npeobpasoBarenu,
CKaHepbl, PETUKOHbI 1 Ap. - 3Tanbl PasBUTS NPUEMHUKOB 13ny4eHns. Mprbopbl ¢ 3apsa0BoiA
cBsA3bto (M3C-maTpuubl) - OCHOBA COBPEMEHHbIX aCTPOHOMMYECKUX HAbN0OEHWIA.

MpuHUMN OencTBMS, OCHOBHbIE XapakTepucTukn. dopmat n3obpaxeHus, CBS3b C KOMMbIOTEPOM,
LUMdopoBas permctpaumst acTPOHOMUYECKMX HabNOAEHWIA.

3. OnpenennTtb 06paTHYO NMHENHYO AMcnepcuio B AHFCTpEMax Ha MUINIMMETP, ECNIN CNEKTPanbHOe
paspelweHne (cooteetcTBytouee 3-m nukcensam N3C) coctasnset R = 4000 Ha AnvHe BOMHbI
8000 AHrcTpeM, a pa3mep anemeHTta N3C matpuubl paBeH 15 MkMm.

Bunet 7

KETPOHHBH
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1. MNoHATME 0 PU3NYECcKOo (NyYUCTbIA NOTOK, UHTEHCUBHOCTb, OCBELWEHHOCTb, SIPKOCTb, CBETUMOCTb)
7

aCTpOHOMI/I‘-IeCKOVI (6ﬂeCK, 3Be€34HasA Benn4nHa, CBETMMOCTb, abconoTHas 3Be3nHas BeﬂVI‘-II/IHa)
cucTeMax poToMeTpu4eckmnx BeNnYmH, CBA3b MeXay HUMN.

2. [ponyckaHue ny4ncTon aHeprnm 3eMHOM aTtMoOCHPepon, OKHa NPO3pPayYHOCTH, NOrfoWeHNE n
paccesiHme. dnemMeHTapHasi Teopust SKCTUHKLMMW, NpakTU4eckne cnocobbl ee yyeTa.

3. Onpenenntb 06paTHyO NMHENHY0 amMcnepcuio B AHFCTpeMax Ha MUINIMMETP, ECNIN CNeKTpanbHoe
pa3pelweHne (cooteetcTBytowee 3-m nukcensm M3C) coctasnsietr R = 40000 Ha OnMHE BOMHbI
6000 AHrcTpeM, a pasmep anemeHTta [13C matpuubl paBeH 20 MKM.

BuneT 8

1. TOYHOCTb, AOCTOMHCTBA M HELOCTATKN CDOTOrpadonyeckoi 1 hoTOINEKTPUYECKON POTOMETPUM C
DIY.

2. Obuwas cxema ycTpoiicTBa crekTporpada, Teneckonbl ¢ NPenodbEKTUBHBIMM NPU3MaMU.

3. OnpepennTtb 3BE34HYI0 BENMYNHY nccnenyemon 3seadabl V (star), ecnu otcyetsl MN3C ans
V(star) = 700 ADU, a gnsa ctangaptHon 3se3abl V (stand) = 3500 ADU, V (Stand) = 9.46 mag ?

7.1. OcHOBHas nuTeparypa:

1. Kymumos K.B., Kypt B.I"., PyoHuukuin .M., CypauH B.I'. He6o n teneckon. M.: ®uamatnut, 2009,
424 c. // http://e.lanbook.com/books/element.php?pl1_id=2707

2. 3acos A.B., lNocTtHoB K.A. Obwas actpochuanka : yuebHoe nocobue ons ctyneHTos By3os / A. B.
3acos, K. A. lNocTHOB .- ®psA3uHo : Bek 2, 2006 .- 496 c.

3. MupoHos A.B. OcHOBbI aCTpPOOTOMETPUM : NPAKTMYECKME OCHOBbI OOTOMETPUN 1
cnektpodpoTomeTpun 38e3n / A. B. MupoHos .- Mocksa : duamatnut, 2008 .- 258 c. 300.

7.2. lononHutenbHasa nuteparypa:

1. Kypc npakTnyeckoii acTpodomankm : y4ebHuk gns ctyaeHTtos / . . MapTbiHOB .- N3naHue 3-e,
nepepaboTaHHoe .- MockBa : Hayka, 1977 .- 544 c. : vn., Tabn.
(HB K®Y + dpoHA kadhenpbl)

2. HabnopgeHusa n aHanma 3se3gHbix cootocdpep / . Mpeit ; nep. ¢ aHrn.: J1. . AHtunosoit, C. b.
Hocrasanosa, . A. lNtuubiHa nog pea. B. J1. Xoxnosoin .- Mocksa : Mup, 1980 .-496 ¢ (HB K®Y +

dooHA kadpenpbl)
3. AcTpoHoMuyeckmne HabnoaeHns / . Yokep . - Mockgea : Mup, 1990 .- 351 c.

7.3. UHTepHeT-pecypcChl:

['noccapuin no MNpakTnyeckon actTpouaunke -
http://www.glossary.ru/cgi-bin/gl_fors.cgi?RNghr8kgylr;tg9!gxywu(onoqg
E.A.MnyxHwk, MpakTnyeckas actpopumsmka, Y4ebHblie nocobms -
http://heritage.sai.msu.ru/ucheb/pr_astrofiz.html

Cant poccuinckon ACTPOHOMUYECKOW ceTn - www.astronet.ru
CainTt cBobonHoM sHUMKnonenmu - ru.wikipedia.org
Cant depepanbHOro KOCMMYECKOro areHTcTea - http://www.federalspace.ru/1272/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHune ancumnnunbl "MNpakTruyeckasa actpoduanka" npegnonaraet NCMNoNb30BaHNE CNeayroLWwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

HoyT6yk/nepcoHanbHbIli KOMNbIOTER; MyNbTUMEANAHBIA NPOEKTOP C 3KPaHOM - NPW NPOBEASHNN
ayaoMUTOPHbIX 3aHATUNA.

B03MOXHOCTb N0Nb30BATHCSA KOMMbOTEPAMY BbIYUCIUTENBHON nabopatopun ¢ BbixonoM B IHTEpHeT
- NPV CamMoCTOATENbHOW paboTe.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpebosaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
cneumanbHoctn: 011501.65 "AcTpoHoMua" n cneumanusauum He NPeLyCMOTPEHO .

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crtpanunua 12 n3 13. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY
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