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1. KPATKAS AHHOTAIIUA

[lenpt0 OCBOCHMS CHENUATBLHON AUCHUIUIHMHBI “‘COBpeMEHHBIE MPOOJIEMbl acTPOPU3UKU”
SBIIICTCS W3Y4YCHHE (POTOMETPUYCCKUX M  CIIEKTPOCKOMHMYECKUX METOJOB aCTPOHOMHUYECKUX
Ha0JI0/IEHUI HA KPYIHBIX TEJECKONax U UX 00paboTKH, onpeeieHne GU3nYecKuX mapaMmeTpoB 3Be3]]
METOAOM Mojeneil arMmocdep, HCCICIOBAaHWE HBOJIONUHM TECHBIX JBOMHBIX 3BE3JHBIX CHCTEM.
OTaenbHBIM pa3fesioM AUCHMILIMHBI SBIISETCS M3YYEHHE KOHEUHBIX CTAIUi HBOJIIOLMU 3BE3[] B BUIE
Benblliek CBEpXHOBBIX 3Be3l. B xoje ocBoeHus — crenuanbHOM aucuMIUidHbL “CoBpeMEHHbIE
npoOieMbl  acTpoU3UKK’  aCUpaHThl  MPHOOPETAIOT  CIEAYIoLUEe  OOLIEKYJIbTYpHBIE U
npodeccroHabHBIC KOMIIETSHIINH - CIIOCOOHOCTh K KPUTUYECKOMY aHAIM3y U OLIEHKE COBPEMEHHBIX
HAy4YHBIX JOCTH)KCHUW, TEHEPUPOBAHHIO HOBBIX UICH MpH pPEIICHUH MCCIEAOBATEIbCKUX U
MPAKTUYECKHUX 3a7a4, HAIMYUE TIyOOKHE MpEACTaBICHUS 0 crpoeHuu u sBosrounn CoiHia,
COJTHEYHOM CHCTEMBI, 3BE€3J]l, MEX3BE3JHOW CpeIbl, TaJaKkTUK M JIPYTHX KOCMHYECKUX OOBEKTOB,
3HAHWE  OCHOBHBIX (DM3MYECKHX IIPOIIECCOB, OTBETCTBEHHBIX 3a TNPUPOAY H HaOII0JaeMbIe
0COOEHHOCTH KOCMUYECKUX OOBEKTOB U SBICHHIA.

2. MECTO JUCUMILIMHBI (MOYJIST) B CTPYKTYPE ONOI

Hannast y4yeOHas nucuuruinHa BiIodeHa B pazgen «bl1.B.JIB. Jucuumimbel mo BBIOOpY»
OCHOBHOW TPOQeCCHOHATBHON 00pa30BaTEeIbHOM MporpaMma BBICIIETO 00pa30BaHUS — MPOTPAMMBI
MOATOTOBKHM HAy4YHO-TIEArorHYecKuX KaapoB B acnupantype. OcBauBaeTcs Ha 2 roay oOydenus, 4
ceMecTp.

3. IEPEYEHb IUIAHUPYEMBIX PE3YJBTATOB OBYUEHUS MO JUCLMUILJIUHE
(MOZY.IIO)

OOyuaronuiicsi, 3aBepUIMBIINN U3yYeHUE TUCIUILIUHBI,
B pesynpraTe 0CBOCHMS TUCLHUIUIMHBI ACIIHPAHT JIOJIKEH:
3HATh:
- IOHATHE SKBUBAJICHTHON IMPUHBI JINHUM;

- HOpoueaypy OTOXKIACCTBIICHUA JUHUN B CIICKTPC 3BC3IbI, KPUTCPUU 0T6opa CIICKTPAJIbHBIX
J'II/IHI/II\/'I, 110 KOTOPEIM B I[ﬂJ'II:H@fIHIGM 6YI[YT ONPECACIIATHCA COACPIKAHUA XUMUUYCCKUX 3JICMCHTOB;

- IOCTOMHCTBA U HEJOCTATKH PA3HBIX METOJIOB OMPEIEICHUS XUMHUIECKOTO COCTaBa aTMOC(ephl
3BE3/IbI;

- OCHOBHBIC ITPOLECCHI ANCPHOI'0 CUHTE3a PA3JIMUYHBIX XUMHYCCKUX 3JICMCHTOB,

- HaOJIOAaTeNbHbIE M TEOPETHYECKHE DPACHpPEENICHUs] Pa3IMYHbIX XUMUYECKHUX 3JIEMEHTOB C
METATTIMYHOCTBIO (BO3PaCTOM);

- OCHOBHBIE (POTOMETPUYECKUE U CIIEKTPOCKOMTUYECKHIE METOIbI 00paOOTKH HAOIIOICHUH;
- COBpPEMEHHBIE TIOJIXO/IbI K OTIPeIeTICHNI0 (PyHITaMEHTAILHBIX TApaMeTPOB 3BE3]]

- COBPEMEHHBIE TTPOTrPAMMHBIE KOMIUIEKCHI IO PACUETy TEOPETUUECKUX CIIEKTPOB 3BE3/I.
YMETh:

- HCIIOJIb30BAaTh 3HAHUS TEOPETHUECKOM M acTpou3uKu (GU3MKH JUIsl MHTEpIpeTaluu
[IOJIy4a€MBIX PE3YJIbTATOB;

- HaXO/UTh U 00palaThIBaTh JaHHbIE, AaHATU3UPOBATH MTOJIyYEHHbBIE PE3yIIbTaThI,
- pabotath ¢ mporpamMubiMu Komruiekcamu WIDTH u SYNTH;

- BBIMOJIHATH 00PaOOTKy aCTPOHOMHUYECKUX HAOIIOETHUH.

BJIQ/IETh!

- HaBBIKAMHU CAMOCTOSITENIbHOW paboThI;

- HaBBIKaMU paboThI ¢ IHTEpHET-UCTOUHUKAMH;

- HaBBIKAMHU Pa0OThI C HAYYHOU JIUTEPATYypPOr M HAyYHBIMHU NEPHOAMYECKUMH U3JaHUSIMU;



- MECTOJaMH ONPEACICHUA SKBUBAJICHTHOM IMUPUHBI CHGKTpaJII)HOfI JIUHHUMH,

JACMOHCTPHUPOBATDH CIIOCOOHOCTH ¥ TOTOBHOCTb:

- K aHalIu3y MOJY4YaCMbIX PE3YJIbTAaTOB OIPEACICHUA COACPKAHHA Pa3IMYHBIX XHMHYECKHX

3JIEMEHTOB;

- K CpaBHCHHIO Ha6HIOI[aeMBIX 3aBUCUMOCTEH «COACPIKAHUC DJICMCHTA-MCTANIMYHOCTL» C
pacu€TaMu XHUMHYECKOM 9BOJIFOIINH raJ'IaKTI/IKI/I;

- OCBanBaTh COBPEMCHHBIC IPOI'PAMMHBIC KOMIIJICKCHI I1IO paCdY€Ty 3BE3AHBIX CIICKTPOB |

- HCKaTb B3aMMOCBA3HM MCXKAY pPa3JIMYHBIMH ITapaMETpaMu HCCICAYCMBIX ACTPOHOMHYECKHUX

00BEKTOB.

B pe3ynbrate 0CBOCHHS TUCIUTUTHHBI (POPMUPYIOTCS CICTYIOIMINE KOMICTCHIINH:

HIndp koMmnereHunu

Pacumdponka
npuodperaeMoii KOMIeTeHIIUN

YK-1

CHOCOOHOCTh K KpPUTHYECKOMY aHAJIM3y M OLIEHKE COBPEMEHHBIX
Hay4HBIX JOCTHKCHHI, T€HEPUPOBAHUIO HOBBIX HJACH IIPU PELICHHUH
UCCICNOBATEIbCKUX M IPAKTUYECKUX 3a7a4, B TOM 4YHUCIE B
MEXIMCLIUIUTMHAPHBIX 00J1acTAX

YK-3

rOTOBHOCTh Y4YacTBOBAaTh B pabOTe€ POCCUMCKUX M MEXIYHApOJHBIX
WCCIICIOBATEIIbCKUX KOJUIGKTUBOB IO PEUICHUIO HAYYHBIX M HAY4HO-
00pa3zoBaTeNbHbBIX 3a71a4

YK-5

CII0OCOOHOCTH IUIaHUpPOBaTb MW pelIaTb 3aJa4u COOCTBEHHOTO
HpO(i)eCCI/IOHaJ'IBHOFO W JIMYHOCTHOT'O pa3BUTHUA

OIlK-1

CIIOCOOHOCTh CaMOCTOSITEIIEHO OCYIIECTBIISATh Hay4YHO-
HCCIIEIOBATEIBCKYIO JESITENIbHOCTh B COOTBETCTBYIOIIIEH
MpoPEeCCHOHAIBHOW  00JacTH €  HCIOJB30BAHHEM COBPEMEHHBIX
METOJIOB HCCIIEIOBaHUS U HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHI

4. CTPYKTYPA U COJAEPKAHUE JUCUMILIMHBI (MOLYJIS)

4.1. PacnpenesieHue TPYI0EMKOCTH JUCHUIIMHBI (B 4acax) MO BUAAM Harpy3k o0y4yaromerocsi

U 10 pa3jesiaM JUCHUINIHHBI

OO1m1ast TpPyA0€MKOCTh AUCIUILTUHBI COCTABISAET 3 3aueTHbIe equHHIIbI - 108 yacos.
[IpoMexyTOUHBII KOHTPOJIb 3HaHUI OLIEHUBAETCSl HA OCHOBE IOJTOTOBKU pedepaToB U 0030pHBIX
JIOKJIa/IOB, YCTHBIX BBICTYIUIEHUH C Ipe3eHTaruen. Frorosas ¢popma KOHTPOIIS 3a4eT B 4 ceMecTpe.

4.1 CTpyKTypa U coaep:kaHue Ay IUTOPHOI padoThl MO0 JUCHUIINHE/ MOLYII0

Buanbl 1 yacbl
Paspen ay/JIMTOPHOM PadoThI, Camocro-
Ne | Tucummiaunbl/ (Cemectp ATeJbHAas
Mogyist ek IIpakTuyeckue | JIabopaTopHbie paGota
3aHATUA padoThI
Tema 1. MeToanl
doTomeTrpuyec-
1. |koit 06paboTku 4 2 2 12
HAOJII0ICHUHA
3BE3]
2. |Tema 2. Metonnl 4 2 2 12




Buanl u yacel

Paznen ayJUTOPHOM padoThI, Camocro-
Ne | Mucuunimubl/ (CemecTp I 126 siTeJIbHAS
AKTHYECKH adopaTopHbI
Monyas Jlekumnu P cexne OpaTopHeie pabora
3aHATHS padoThI
CrnekrpanbHOi
00paboTKu
HaO0JII0 ICHU I

3BE3]

Tema 3. MeTonagnl
3. |ompeneneHus 4 4 4 12
mapaMeTpOB 3BE3/1

Tema 4. Meton
4. moneneit 4 4 4 12
aTMocdep

Tewma 5.

Ornpenenenue
XUMHYECKOTO
COCTaBa 3Be3]]

Tema 6.
Kiaccudukanms
TECHBIX JBOMHBIX
3BE3]]

Wrtorosas ¢popma
KOHTPOJIS 3a4yeT

toro 18 18 0 12

4.2 ConepxaHue IMCHUIINHBI

Tema 1. MeToas! poToMeTpHYecKoii 00padoTKky HAOIIOIEHUIT 3Be3]]
JeKyuonnoe 3anamue (2 uaca):

[[Ixana 3BE3MHBIX BETUYHMH U TMOKa3arenel npera. PotosnekTpudeckrue cuctembl. COBpeMeHHbIE
MeToAbl (oTo3NeKTpuuecKkoil (oTtomerpun. Metoabl (GoToMeTprudeckoil 00paboTKM HaOIIOJeHUN
3B€3]1

npakmuueckoe 3anamue (2 uaca):

O6pabotka nanubix B cpeae MAXIM DLL wu onpeneneHue 3BE3JHBIX BEJIUYUH HCCIEAYEMBIX
00BEKTOB

Tema 2. MeToasbl crieKTpaabHON 00pad0TKH HA0II0AeHHIT 3Be3]
JeKyuoHHoe 3anamue (2 uaca):

[Tpuniune! criekTpanabHoro ananusa. Cnektporpadsl. CrekTpaibHOe paspenieHne U (HhakTopsl,
ero onpezesnstomue. Meroasl 00pabOTKH CIEKTPOCKOIIMH HU3KOTO U BBICOKOTO pa3pelIeHus

npakmuueckoe 3anamue (2 uaca):

Ornpenenenne pactpeaesIeHUi SHEPTHH 3Be3/1 U TPOPUIICH CIIEKTPAITBHBIX JIMHUMA

Tema 3. MeToabl onpejaesieHus MapaMeTpoB 3Be3]1

JIeKUUOHHOe 3anamue (2 uaca):
Mertoap! onpeneneHus GyHIaMEHTATBHBIX TTapamMeTpoB 3Be3. Kiaccudukanus metoaoB. [psmoii
MetoJ orpezaenienus temneparypsl. [lomynpsimoit meton. Onpenenenue T, MO HENPEPHIBHOMY

cnektpy. Onpenenenue T .4 no ckauky banemepa. Onpenenenue T, 1O JIMHUSIM U 1O



MOHM3AIIMOHHOMY paBHOBecuto. Omnpenenenue T, 1o riiyOuHam nuHuidl. Temmepatypa 3Be3,

OCBCIIAOINNE TYMaHHOCTD. (DOTOMeTpI/I‘{eCKI/Ie MCTOBI OIIPCACICHUA T eff

npakmuueckoe 3anamue (2 uaca):

Omnpenenenne GpyHIaMEHTAIBHBIX TAPAMETPOB JJISl TPYIIIIHI 3BE3]]
Tema 4. MeToa moaeeit atmocdep

JeKyuonnoe 3anamue (4 uaca):

CoBpeMeHHbBIE MHOT'OCJIOWHBIE MOJICITH 3BE3HBIX aTMochep
npakmuueckoe 3anamue (4 uaca):

Pabota ¢ mogensimu atmocdep: onpezeneHre KOHIEHTPALUN aTOMOB, ONpeAeeHIe KO PUIIMEHTOB
MOTJIOLIECHUE B HETIPEPHIBHOM U JIMHEWYATOM CHEKTpPE, pacueT HENPEPHIBHOTO U JIUHEHYATOro CIeKTpa.

Tema 5. OnpeaesieHne XUMHYECKOT0 COCTABA 3Be3/1
JeKuuoHHoe 3anamue (3 uaca):

Pa3zButue COBpeMeHHOﬁ TCOpUU XUMHUYECKOM 3BOJIFOIIUH I'amaxktuku. OcCHOBHBIE IpoueCChl
AACPHOI0 CHMHTE3a PA3JIMYHBIX XUMHUYCCKUX 3JICMCHTOB. HpOH?:BOIICTBO XUMHUYCCKUX DJICMCHTOB IIPpU
OBOJIIOIIMU 3BE31 PAa3HbIX MaAcCC. Bnusuue nHa XUMHYCCKYHO 3BOJIFOUIO I'anmakTuku TECHBIX HBOﬁHLIX
CUCTEM. Ha6JHOI[aTCJII)HI)Ie N TCOPCTHUYCCKUC PaACIIPCACICHUA PA3JINYHBIX XUMHYCCKUX 3JIEMCHTOB C
MCTATJIMYHOCTLBIO. AHOMaJ'II/II/I, O6YCJ'IOBJ'ICHHBIG BSaI/IMO,I[eI‘/‘ICTBI/ICM I'anaktuku c ee OKPYKCHUCM.
AHOManmnu XUMHYECKOI'0 COCTaBa TECHBIX ZIBOf/iHBIX CHCTEM.

npakmuueckoe 3anamue (3 uaca):

Mertozs! onpeneseHnss XMMUYECKOTO COCTaBa 3Be3. MeToibl, OCHOBaHHBIE Ha HCIIOJIb30BAHUU
SKBUBAJICHTHBIX IIMPUH CHEKTPAJIbHBIX JIHHUNA. TpeOoBaHHS K XapaKTEPUCTHKaM HaOII01aeMBbIX
CHEKTPOB M K MX HOpMHpoBKe. Kpurepuu otOopa JUHUN U CHIOCOOBI M3MEPEHUS] SKBUBAJIECHTHBIX
LWIUPHUH JIMHUK. MeTo KpUBOW pocTa JJId ONpPEACIICHHs MapaMeTPOB U XUMHUYECKOIO0 COCTaBa 3BE3 1,
€ro mpeuMmyllecTBa M HexocTtatku. OmpeseseHne XMMHUYECKOro COCTaBa C IMPUMEHEHHEM Mojeneit
atmoctep 3Be3n. [Iporpammusiii kommiueke WIDTH u monmyuyaembie ¢ €ero MOMOIIBIO PE3YIbTATHI.
Hcnonb30BaHre METOJIMKHM pacueTa CHUHTETMUYECKOTO CHEeKTpa M nporpaMMHbiil kommiieke SYNTH,
€ro NMpeuMyIecTBa U 0OCOOEHHOCTH €ro IPUMEHEHUS.

Tema 6. Kinaccugukanusi TeCHbIX JIBOHHBIX 3Be3]]
JeKyuoHHoe 3anamue (3 uaca):

CoBpemeHHast kinaccu(uKaiys TECHBIX JBOWHBIX CUCTeM. THIBI PEMSTUBUCTCKUX KOMIIOHEHT B
TJC. DBomonus u ¢pusmueckue mapametrpbl sdO-, SUB-cyOkapiaukoB ¥ ropsyux OeNbIX KapiIUKOB.
OcHoBHble HTanbl ¢GopmupoBanus u nocienywomeil spomoruu  TJAC. Cuctembl ¢ o0mumu
obonoukamu, kak mpemmectBeHHUK TJIC. Mexanm3mbl B3aumozeiicTBus kommoHeHT T/IC. Poib
marautHoro mois B TJC. Pazgenennsie TJIC pa3Hbix THUMOB, MX HaOIIOgaeMble OCOOCHHOCTH,
(bu3nyecKoe 1 SBOIOIMOHHOE COCTOSIHNE. J[BOWHBIE BHIPOXKAECHHbBIE OOBEKTHI U UX POJIb BO BCIBIIIKAX
CepxHoBbix | Tuma. Mexanusmbl akkpeuun BemectBa TJIC B nomypasnenenusix TJC. Ycnosus
(dhopMHUpOBaHKS U BPEMEHHON JBOJIIOIHMHN aKKPEIIMOHHBIX JUCKOB. CHCTEMBI C AMCKOBOW aKKperueit
pa3HBIX THIOB M WX HaOIoJaeMble OCOOCHHOCTH. MarHWTHBIE KaTaKIU3MUYECKHE MEPEMEHHBIE C
SIBJICHUSIMU KOJIOHKOBOM aKKpPELWH U HUKJIOTPOHHOTO U3JIy4YEHHUS.

npakmuueckoe 3anamue (3 uaca):

CoBpemennble Metoabl HaOmoneHuss u uszydenus TJ(C. HabGmromaemble KkpuBble Onecka
MPEAKATAKIU3MUYECKUX M KaTaKJIM3MHYECKUX TEPEMEHHBIX pa3HbIX THUIIOB W MACCHUBHBIX
PEHTTEHOBCKUX CHUCTeM. MeTOoJIbl 4YHCICHHOTO MOJAETUPOBaHUs Ojlecka CHUCTEM C Yy4eToM 3¢ (eKToB
HeC(epUUIHOCTH KOMIIOHEHT, aKKpenuu U oTpaxkeHus. OcoOeHHOCTH (POpMUpOBaHUS 3aTMEHUH B
THAC. YucneHHblii aHaIW3 3aTMEHUN, KaK HWHCTPYMEHT OMpPEIEICHUs NapaMeTpOB KOMIIOHEHT.
HaGnromaemble CHEKTpbl CHCTEM pa3HbIX TUMOB. OCHOBBI HMIEHTH(HMKALUU HSMHCCHOHHBIX U
a0COpOIMOHHBIX JTUHUN. Mexanu3M (opMuUpOBaHUSI IBYXIHKOBBIX JIMHUN B CHCTEMaX C JTHUCKOBOM
akkpermed. M3mepenme nyueBbIX ckopocreid Meromamu Illadrepa u  Kpocc-KOppesum.
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Onpenenenne mnapamerpoB TJIC w3 aHanu3a KpUBBIX JIy4eBbIX CcKopoctei. [lpumenenue
JOIUIEPOBCKOI ToMorpadun i aHanu3a cTpyktypsl TJIC ¢ akkperuei.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Kypc nexkuuii M INpakTHYECKUX 3aHATUN OpPraHU30BaHbl C IIPUMEHEHUEM COBPEMEHHBIX
MYyJbTUMEAUMHBIX TEXHOJNOTUH. B Xxome nekuuil HCmonb3yroTcs MNpoOJeMHbIE CUTyallud, Ha
MPAKTUYECKUX 3aHATUSAX ACHUPAHTHl BBICTYMAIOT C MPE3CHTAIMSAMU IO CBOUM HWHIMBHIYaTbHBIM
TeMaM (BO3MO>KHBI BBICTYIUICHUS M TIOCTEAYIOIIasi AUCKYCCHsl, KaK Ha PyCCKOM, TaK M Ha aHTJIUHCKOM
A3BIKAX,IPH CAMOCTOSITENIbHONW paboTe acmupaHThl TOTOBITCBOM IPE3CHTALMH IS MPAKTHYECKHX
3aHSATHI, 0CBaMBalOT coBpeMenHble nmakeTol (PowerPoint,AdobeAcrobat,Beamer u mp.), oTBeuyaroT Ha
KOHTPOJIbHBIE BOIIPOCHI MPEMOAABATEINS, TOCEIAIOT KOHCYIbTAIHH.

6. YYEBHO-METOJWYECKOE OBECIEYEHUA I CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIIUXCA ITO JUCHUIIVIMHE (MOAYJIIO)

Bonpochl kK NPAKTHYECKUM 3aHATHAM

Tema 1. MeToasl poToMeTpuueckoii 00padoTKku

(dhoTOMETpUUYECKHE CTAHIAPTHI

(OTOMETPHUYECKHE CUCTEMBI

Tema 2. MeToabl cieKTPaJIbHOI 00padOTKN

COBPEMCHHBIC pealn3alud OO0pa0OTKU CIEKTPOB HHU3KOTO W BBICOKOTO pa3pemicHHs C
UCIOJIb30BaHuEeM MporpaMMHbIX komruiekcoB DECH95 u DECH20 (BxomHbIe M BBIXOJHBIC JTaHHEIC,
TIPUHITATIBI )

Tema 3. MeToabl onpeeseHnsi MapaMeTpPoB 3Be3/1
Hcnonb3oBanne 60JI0METPHUECKHUX TOMPABOK.
Omnpenenenne Macce 10 IMIIUPHUUECKUM 3aBUCHMOCTSIM: 3aBUCUMOCTB « T 4 - M, », «macca-

CBETHUMOCTBY, (DOTOMETPUYECKHI METO/I, METO/] CIIEKTPaIbHOTO Mapasiiakca,
Meto Bunbscona-banmy.

Tema 4. MeToa moaeeii armocdep

Omnpenenenue l0g g no mHUSIM Bojopoaa uis 38e31] Bera u Cupuyc.
Ornpenenenre 109 g Mo CHIBHBIM THHUSM AJIs1 APKTYypa.
Ormpenenenne 10g g i G- KapaUKOB 110 MOHU3AIIMOHHOMY PaBHOBECHIO)

Tema 5. OnpeaesieHue XUuMHYECKOI0 COCTABA 3Be3/1

SKBHMBAJIEHTHAS IIMPHHA CIIEKTPAJIbHON JIMHUY;

TpeOOBaHUS K XapaKTePHUCTUKAaM HAOII0IaeMbIX CIIEKTPOB;

KpuTepuu 0TOOpa JTUHHM, UCMOJIB3YEMBIX MIPHU ONPEIEICHUN XMMHUYECKOI0 COcTaBa aTMoc(ep 3Be3;
KpHUBas poCTa, y4acTKH KpUBOM pOCTa, MPOQHIIb IMHUN HA Pa3HBIX y4acTKax KPUBOM pocTa

Tema 6. Kinaccupukanusi TeCHbIX IBOMHBIX 3Be3/1

kyacebl TJIC, TUIBI PENITUBUCTCKUX KOMITOHEHT,

MEXaHU3MbI B3aUMOJCICTBUS KOMIIOHEHT,

nuarpamma ['-P s ropsiunx cyOkapiaukoB U O€JbIX KapJIuKOB,
TUIBI HOBBIX M KapIUKOBBIX HOBBIX 3BE3],

JBOMHBIX BBIPOXKIACHHbBIE OOBEKTHI,

cTagus ooueit 06010uKu

7. ®OHJI OHEHOYHbLIX CPEJICTB

7.1. PeriaaMeHT JUCIUIIINHBI



CyMMapHO 1O JUCHMIUIMHE MOXHO MONy4uTh MakcuMyMm 100 OamnoB, W3 HUX TEKyIIUH
KOHTpPOJIb B T€UEHHE ceMecTpa oreHuBaeTcs B 50 6amios, 3a4ét - B 50 6ayuios.
Banser 3a paboTy B TeUeHHE ceMecTpa paclpeeNsiFoTCs CIESAYIONMM 00pa3oM:
15 6a/1710B— yCTHBIHM OMpOC Ha 3aHATHUX; OTBETHI Ha BOIIPOCHI; Y4acTHE B AUCKYCCHU.
15 6aaa0B—- Tema 1 - mpesenTarnus (670K cxema alropuT™Ma 00paboTKH)
20 6aq10B — Tema 5 - HayyHBIN JOKJIA] C TPE3EHTALIUECH.
Hroro: 50 6an10B

7.2. OneHo4YHbIe CPeACTBA TEKYILIero KOHTPOJIs
Tema 1. MeToas! poToMeTpuyeckoii 00padoTku

npe3eHTanus: 00paboTKa JaHHbIX B onepanuoHHbix cpeaax MAXIM DLL MIDAS, IRAF (61ok
cXema aJropuTMa 00paboTKH)

Tema 5. OnpeaesieHne XUMHYECKOT0 COCTABA 3Be3/1

HAYYHBIN JOKJIA] C Mpe3eHTaIuel (TeMa mo BeIOopy):

OCHOBHBIE ITPOIIECCHI SJICPHOTO CUHTE3a PA3IMIHBIX XUMUICCKIX JIEMEHTOB;
MPOM3BOJICTBO XMMUYECKHUX 3JICMEHTOB IIPH BOJIFOIIMH 3BE3/I Pa3HBIX Macc;
TEOPETUIECKHE PACTIPEICIICHUS PA3IMUYHBIX XUMUYCCKUX FJICMEHTOB C METAJUTMYHOCTHIO.

7.3. Borpocsl K 3aueTy

1. CoBpemeHnHbIe METOIBI (POTOMETPHUECKON 00PAOOTKH
CoBpeMeHHbIE METO/Ibl 00PA0OTKH CHEKTPOB HU3KOT'O M BHICOKOTO pa3peleHHs
CoBpeMeHHBIE METO/IBI OTIpeIeIeHUs (PyHAAMEHTABHBIX TAPAMETPOB 3BE3]]
Merton Moneneit atMocdep 1 COBpeMEHHBIE MHOTOCIIOMHBIE MOJIEIN
OCHOBHBIE TIPOIIECCHI SACPHOTO CHHTE3a PA3TUIHBIX XUMHUECKUX IIEMEHTOB.
[Tpon3BOICTBO XMMHUYECKHX 3JIEMEHTOB ITPU IBOJIIOLMH 3BE3/] Pa3HbIX Macc.
HabmrogarenbHble M TEOPETUYECKHE PACTIPENICIICHUST PA3IMYHBIX XUMHUECKUX DJIEMEHTOB C
METAJUINYHOCTHIO.
MeTomp! onpeeneHusi XAMHYECKOTO COCTaBa 3BE3/I.
CoBpeMeHHbIE POrpaMMHBIE KOMIUIEKCHl JUISI ONpPENEeNeHUss XUMHMUYECKOrOo COCTaBa
atMocdepsl 3BE3/IbI.
10. CoBpeMeHHbIE TPOrpaMMHbIE KOMITJIEKCHI JIJIsl pacueTa CHEKTPOB JIBOMHBIX 3BE3]T

Nogakown

© ®

7.4. Tabauua cooTBeTCTBUS KOMIIETEHIINI, KpUTEPUEB OLIEHKHU UX OCBOEHHUSI M OI[€HOYHBIX
cpeacTB

Nnaexkce |Pacuugposka komnerenunu |[Tokasarean OuenovHoe
KOMIIe- (popmupoBanus CpeacTBo
TCHIIUU KOMIIETEHIIUU QJHA I[aHHOﬁ
AUCHMILINHBI
Yuactue B 00CyXIeHUU Tema 1 -
CMOCOOHOCTh K KPUTHUECKOMY [peepaToB U JOKIAJI0B, npe3eHTanus (610K
aHaJIM3y U OLIEHKE QHAJIN3 YPOBHS CXeMa aJroputMa
COBPEMEHHBIX HAYUHBIX COBPEMEHHOCTH 00paboTKN)
JOCTH>KEHHM, TEHEPUPOBAHUIO |[MaTEpPUAJIOB
YK-1  |HOBBIX Hel pu pemieHuu MPEACTABICHHBIX JTOKJIAI0B,
MCCIIEA0BATEIbCKUX U 3HAaTh LIEHHOCTHBIE
IPAKTUYCCKUX 3a1a4, B TOM OCHOBAaHUA HayTIHOﬁ
YUCJIE B MEXKIUCIUIUIMHAPHBIX |[1€ATE€IbHOCTH, YMETh
06HaCT}IX BbISIBJIATH UX B KOHKPCTHBIX
(dakTax pa3BUTHS HAYKU
YK-3  |[rOTOBHOCTH  y4yacTBOBaTh  B|OPraHU30BaTh Tewmsr 1, 5 —




pabote POCCUICKUX W|HAy4YHBIN CEMUHAp, Hay4YHBIN JOKJIaJ,

MEXTyHAPOIHBIX MIPUHUMATH STUYECKU MPE3CHTALIUS
MCCIIEIOBATEIILCKUX KOPPEKTHbIE
KOJUIGKTUBOB ~ TI0  PEIICHUIOYIIPABICHUECKUE PEILICHUS,
Hay4YHBIX u HAy4YHO-[BECTH TUCKYCCHH,
o0pa3zoBaTeNbHBIX 33124 o0cyxJeHue Marepuaia
OpueHTupoBaHue B Bomnpocs! Temsr 1, 3

IMPUKJIAAHBIX aCIICKTax

HAay4YHbIX I/ICCJIGI[OBaHI/If/'I,
CIOCOOHOCTD IUIAaHUPOBAThb U

BJIaJICHUE
peniarth 3a1auu COOCTBEHHOTO
VK-5 HaO0I101aTEAbHBIMH U
Mpo(hecCHOHAILHOTO
HKCIICPUMEHTAIbHBIMU

JIMYHOCTHOI'O Pa3BUTHA o
MCETOJaMHM UCCJIICAOBAaHNU

ACTPOHOMHUUYCCKUX 00BEKTOB

U SIBJICHHMA

Brnanenne MeToauKON Tema 1l -

onpezeeHus npe3eHTanus (610K
CIIOCOOHOCTBH CAMOCTOSITEITLHO

byHIaMeHTaIbHBIX CXeMa alroputMa
OCYILIECTBISTH HAYYHO-

rmapameTpoB 3BE3I; 00paboTKM)
HCCIIEI0BATEIbCKYIO

KCTIOJIb30BAaHUE Bomnpocsl Tembl 4, 6
NesITeNIbHOCTD B

. COBPEMEHHBIX

COOTBETCTBYIOIICH

MPOTPAaMMHBIX KOMILIEKCOB
o o0paboTke
ACTPOHOMHYECKHUX JTaHHBIX,
MOJICITUPOBAHHIO M3ITyUSHHS

OIIK-1 |mpodeccuonansHOi 061aCTH C
MCIIOJIb30BAHUEM COBPEMEHHBIX
METOJIOB CCIIEAOBAHUS U

H(OPMAaLIMOHHO-
pa3INYHbIX 00BEKTOB;
KOMMYHHUKAI[HOHHBIX
. paboTa ¢ COBpeMEHHBIMHU
TEXHOJIOTUH

ACTPOHOMHNYCCKUMU 6azamMu
JTaHHBIX.

8. METOAMYECKHE YKA3AHUSI JJISI OBYYAIOLIMXCSI MPM OCBOEHUU
JUCLUILIMHBI (MOLYJIST)

Ilocne mpocnymmBaHus Kypca JEKIWM acCIUpaHT AOJDKEH MPHUCTYIIHUTh K CaMOCTOATEIBHOMY
U3YYEHHUIO TUCHMIUIMHBL CaMOCTOATENbHOE H3yYeHHE AMCHUIUIMHBI HEOOXOIUMO MPOBOJMUTH B
MOPSIAKE TPETYCMOTPEHHOM HACTOSIIEW MPOrpaMMOMl M HCIIOIb30BAHUEM JPYIMX METOAUYECKHX
MaTepHUasoB 10 AUCLUILUIMHE. PEKOMEHyeTCs IIPU U3YYEHUU TEOPETHUUECKON YaCTU KypCca BBIIIOIHUTH
KpaTKUM KOHCIIEKT, a NpPU BBITOJIHEHUM NPAKTUYECKUX M CAMOCTOATENBHBIX 3aJaHUM COCTABIITH
aJITOPUTMBI, CXEMbI, CBOAKH (POPMYJI peIIeHus 3a1ay.

9. YUYEBHO-METOJMYECKOE M WH®OPMAIIMOHHOE OBECIIEYEHUE
JUCLMILIMHBI (MOLYJIST)

9.1. OcHoBHas1 JuTEpaTYypa

1. Jlyxam B.H., Muxeepa E.B. ®usuueckas kocmosnorus, M., ®u3marmut, 2012, ISBN: 978-5-
9221-1161-4, 404 c. U3n-Bo JIAHD:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=5279

2. bpayne C.A., KontopoBuu B.M. PagroBonnsl pacckasbiBatoT o Beenennoit, M., @u3mariur,
2010, ISBN: 978-5-9221-1262-8, 237 c. U3n-Bo JIAHb:
http://e.lanbook.com/books/element.php?pll_id=48256



3. bucukano f.B., XKunkun A.I'., Bospuyk A.A. 'a301nHaMHKa TECHBIX JJBOWHBIX 3Be31, M.
®usmataut, 2012, ISBN: 978-5-9221-1404-2, 630 ¢. U3n-Bo JIAHD:
http://e.lanbook.com/books/element.php?pll_id=48292

4. bonbbacosa JI.A., Jlykun B.II. [Ipo6ieMbl npruMeHEHUS Ja3epHBIX OMIOPHBIX 3Be311, M.,
®usmariut, 2012, ISBN: 978-5-9221-1383-0, 128 c. U3a-Bo JIAHD:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=5260

5. @yHnameHTalbHBIC KOCMUYeckue uccnenoBanus. B 2 ka. Ku.1. Acrpodusuxka, [lon Hayd. pen.
JIOKT. TeXH. HayK, npod. Paiikynosa I'.I"., M., ®usmaraut, 2014, ISBN: 978-5-9221-1549-0,
452 c., U3n-Bo JIAHB: http://e.lanbook.com/books/element.php?pll_id=59705

9.2. lonoJiHUTEJIbHAS JIUTEpATypa

1. Caxubymmna H.A. «Meroasl MoaenmupoBanus B actpodusuke. T. 1.Kazanp: ®OH, 1998
(xadenpanbabIit Gouy -30 3K3.)

Caxubymnmun H.A. «Meroasl monenupoBanusi B actpodusuke. T.2, Kazanp: ®OH, 2003
(xadenpanpubiit poug — 30 3K3.)

2. 3Be3nnbie atMocdepsl : B 2-x 4. / JI. Muxanac ; IlepeBon c¢ anrn. C. U. I'pauesa, J. U.
Harupuepa .— M. : Mup, 1982 .— ; 22 cm + (mn.) .— IlepeBoa m3a.: Stellar atmospheres / Dimitri
Mihalas (San Francisco) — 1982 .— 422 ¢. Muxanac [I. (2 3x3. Hb KOVY+ donn kadenpsi 3 3k3.)

3. Habnronenus u ananu3 3Be3aubix otocthep / . ['peit ; mep. ¢ anrn.: JI. . Aatunosoi, C. b.
HocraBanosa, J[. A. Iltunpeiaa mox pen. B. JI. XoxmoBoit .— Mocksa : Mup, 1980 .— 496 ¢ (Hb
K®V (1) + ¢ponn xadenpsi (1))

4. Ctpoenue u 3Bomronus 38e31 = Structure and evolution of the stars / M. IIBapuimisa ; mep. ¢
anri1. O. B. Kononosuua ; moxa pen. A. I'. Macesuu .— U3a. 2-e, gon. — M. : Enuropuan YPCC, 2004
— 435, [1] c¢. : wn. ; 22 .— 3arn. u aBt. opwur.. Structure and evolution of the stars / Martin
Schwarzschild .— Tlo usmanuto 1961r. — IlpeaM. yka3. B koHile KH. — bubmmorp.: ¢. 420-432.
Opwurunan nepeBoaa: Structure and evolution of the stars. ISBN 5-354-00739-9, 500. (1 sx3. Hb K®VY)

5. Actpodusuka snementapHbix yactull : [lep. ¢ vem. / I'.B.Knangop-Knaitnrporxayc, K.[{ro6ep
; Ilon pen. B.A.bennsikoBa .— M. : Pen. xxypH. "Ycnexu ¢usnueckux Hayk", 2000 .— 495c. : nn. —
bubnuorp.: ¢.445-487 .— Ilpeam. ykas.: ¢.488-495 .— ISBN 5-85504-012-7 : 39.00. (1 sx3. Hb KDY)

6. Cypmur B.I'. 3Be3mpl. 2-¢ wusm., ucn. u jgon. M.:. OUIMATIIUT, 2009, 48 c. //
http://e.lanbook.com/books/element.php?pll_id=2332

7. beckun B.C. TIpaButanmus wu actpodpusuka. M.: Dusmaraur, 2008, 158 c. //
http://e.lanbook.com/books/element.php?pll_id=2114

8. Tepebmwx B.}O. CoBpemennsle ontuueckue teneckonsl. M.: ®dusmaraur, 2007, 80 c. //
http://e.lanbook.com/books/element.php?pll_id=2709

9.3. IporpamMHoe obecnieueHue u UHTepHET-pecypchI:

1. ®enpepanbHbiii mopran «Poccuiickoe obpazoBanuey - http://www.edu.ru/

2. WuterpanbHblil Katanor pecypcoB DenepanbHblii moptan «Poccuiickoe obpa3oBaHue» -
http://siop-catalog.informika.ru/

3. @enepanbHbliil HoH yueOHBIX KypcoB - http://www.ido.edu.ru/ffec/econ-index.html

4. EBponeiickas IouckoBass U MHpOpMaMoHHas 6a3a acTpo(U3NUECKUX U aCTPOHOMUYECKUX
maHHbIX — cdsweb.u-strasbg.fr

5. BcemupHas mnouckoBas 0a3a acTpo(pu3M4eCKOM M CHEKTPOCKOMUYECKOW JIUTEpaTypbl —
adsabs.harvard.edu

10. MATEPUAJILHO-TEXHUYECKOE W TIPOTPAMMHOE OBECHEYEHME
TACIATITAHBI (MOIYJIST)

CBOCHHC JUCHUITIINHBI OBPECMCHHBIC IPOOJICMBI aCTpO(pPHU3UKHU npeamnojaracr
O CCC 6 2
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http://e.lanbook.com/books/element.php?pl1_id=2709
http://www.edu.ru/
http://siop-catalog.informika.ru/
http://www.ido.edu.ru/ffec/econ-index.html

HCIIOJIb30BaHNUE CIIEYIONIEr0 MaTeprUaIbHO-TEXHUYECKOTO 00eCIeueHusI:

MynbpTUMeaniiHas ayJUTOPUs, BMECTUMOCTBIO Ooiiee 60 yenoBek. MynbTUMeIuitHAs ayAUTOPHUS
COCTOMT U3 MHTETPUPOBAHHBIX MH)KEHEPHBIX CHUCTEM C €IMHON CHCTEMOW YIpPaBlIEHHUS, OCHAILlEHHAs
COBPEMEHHBIMHU CPEJICTBAMU BOCIPOM3BEICHUS U BU3YAJIU3aIUH JIF0OOOW BUJIEO U ayJH0 WH(POpPMAIIHH,
MOJy4YeHUsI M TMepeladyd AJIEKTPOHHBIX JOKYMEHTOB. THIOBas KOMIUIEKTAlUS MYJIbTUMEAUMHON
ayIUTOPUU COCTOUT M3: MYJIBTUMEAMMHOIO IPOEKTOPa, ABTOMATU3UPOBAHHOIO MPOEKIIMOHHOIO
9KpaHa, aKyCTUYECKOW CHUCTEMbl, a TaKK€ MHTEPAKTUBHOW TPHOYHBI IperojaaBaress, BKIIOYArolIen
Tay-CKpUH MOHHUTOP C JUAroHajbl0 HE MeEHee 22 [I0MMOB, NEPCOHAIBHBIA KOMIbIOTEpP (C
TeXHUYECKUMH XapakTtepuctukamu He HUke Intel Core 13-2100, DDR3 4096Mb, 500Gb), koHdepeHir-
MHUKpO(GOH, OecrpoBOAHOM  MHUKpOQOH, OJOK ympaBieHHs OOOpyAOBaHHEM, HWHTep(eich
noaktoueHus: USB,audio, HDMI. MuTepakTtuBHas TpuOyHa IpenoaaBaTelis SBISETCS KIFOYCBBIM
DJIEMEHTOM YIIPABICHUS, OOBEAUHSIONIMM BCE YCTPONCTBA B E€IUHYIO CUCTEMY, M CIYXKUT
MOJTHOLIEHHBIM pabo4ynM MecToM TpenofaBaTens. llpenonaBarenh HMMeeT BO3MOXKHOCTH JIETKO
YIIPABJIATH BCEH CUCTEMOM, HE OTXO/S1 OT TPUOYHBI, UTO MO3BOJISICT MPOBOAUTH JICKIINH, IPAKTHUECKUE
3aHATHSI, Tpe3eHTAllMM, BeOWHApBHl, KOH(GEpeHIMH W JAPYyrue BHABI ayIAUTOPHOH HArpys3Ku
oOyyaromuxcst B YHAOOHOH W IOCTYymHOW ainsi HUX (opMe C TNPUMEHEHHEM COBPEMEHHBIX
WHTEPAKTUBHBIX CPEJCTB OOY4YEeHHs, B TOM YHCIIE C HCIOJb30BAaHHEM B IMpollecce OOyueHUs BCex
KOPIIOPaTUBHBIX pPECYpCcOB. MynbTUMEIUIHAS ayAUTOPUs TaKXKE OCHAIlleHA LIMPOKOIIOJIOCHBIM
JOCTyroM B ceTb uHTepHeT. KommbioTepHoe 000pyloBaHHEM HMMEET COOTBETCTBYIOIIEE
JMIIEH3UOHHOE MTPOrPaMMHOE 00ecIieueHue.

Jlis nydiero OCBOGHHs JIGKIIMOHHOTO Marepuana mo kypcy “CoBpeMeHHbIE MpoOIeMbl
acTpo(m3uKK” acHHpPaHTHI TOTOBAT Mpe3eHTannu. [loHnManue acmupanTaMy U3JIaraeMoro Marepuasia
MpOBEPSETCs MyTeM 00IIel AUCKYCCUU TI0 TEME MPE3eHTAIUH.

IIporpamma coctaBneHa B cootBeTcTBUU ¢ TpeboBanusMu ®PI'OC BO acnupantypsl (IIpukas
Muno6puayku PO ot 30.07.2014 Ne 867) u ¢ yueToM peKOMEH/IAIIHIA 110 HAMPABICHUIO TIOTOTOBKH.

Hamnpanenue moaroToBKu: 03.06.01 — ®usnka U aCTpOHOMHUS
[Tpodunps NOATOTOBKHU: 01.03.02 — Actpodusuka u 3Be3/1HAsT ACTPOHOMUS

Astop: npo¢. bukmaes N.0.
Pentensent: nouent Hlumaunckuii B.B.

COI'JTACOBAHO:
3aenyromuit kadeapoii: mpod. buxkmaer 1. D.
ITpotokomn 3acenanus kapeapst Nel ot "29" aBrycra 2014 r.

OIOBPEHO:

VY4eOHo-MeTonnueckas komuccus Muctutyra Gusmku:
ITpotokon 3acenanuss YMK Ne 7 ot "11" cenrsiops 2014 .



