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Mporpammy avcumnnuHbl paspabotan(a)(n) AoUeHT, K.H. (ZoueHT) WnmaHckas H.H. Kacenpa
acTPOHOMUU U KOCMUYeckorn reogeanmn OTaeneHme acTpopuankm 1 KOCMUYECKON reonesnm |
Nelli.Shimanskaya@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

KYPC UMeeT Lenb - MpakTUYeCcKn 0CBOUTb METOMbl ONpeaeneHnsl OCHOBHbIX NapaMeTpoB atMocdep
3Be3[1 M0 CneKTpasibHbIM U OOTOMETPUYECKMM HAONOAEHMAM

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

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.47 OucumnnauHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 03.05.01 AcTpoHOMUSE 1 OTHOCUTCS K 6a30BoWA
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 4, 5 kypcax, 8, 9 cemMecTpbl.

N3yyeHunio oaHHOM OUCUMnnHbE OOMXHO NPeaWecTBoBaTb N3Y4YeHne Crneayomx
PU3NKO-MaTeEMaTUYECKMX OUCUUNIVH: MaTeMaTudeckunii UMKn (Bce pasnensl), obwas dpusmka (sce
pasnenbl), TeopeTudeckas maunka (aNekTpoanHamMmka, KBaHToBasi ounsrka, Teopusi Nons);
NpodPeccnoHanbHbIX OUCUMIIUH: 0blwas acTPOHOMUS, NpakTUYeckas acTpocunsrka, obwas
acTpochunsnka, TeopeTmyeckas actpousrka, Teopust 3BONIOLUUN 3Be3[1, COBPEMEHHbIE METOb
HabnooeHW.

3. KomneTteHuuun obyuatowerocsi, popMmupyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwuucposka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OnK-2 CMOCOBHOCTBIO M FTOTOBHOCTBIO CaMOCTOSITENBHO NprobpeTaTb C
(NPOCHECCMOHaNbHbIE MOMOLLbIO MHGOPMAaLMOHHbBIX U HabntoaaTenbHbIX TEXHONOIIA 1
KOMMETEHLINN) MCNONb30BaTb B NPAKTUYECKON OeATENbHOCTN HOBbIE 3HAHUSA U
YMEHUSI, B TOM YMCIIE B HOBbIX 06NacTaX 3HaHUIA
OriK-1 CMOCOOHOCTLIO OPUEHTUPOBATHLCS B 6A30BbIX aCTPOHOMUYECKUX
(npodhbeccmoHanbHble N PU3NKO-MaATEMATUYECKUX TEOPUSAX U MPUMEHSATL UX B HAY4YHbIX
KoMneTeHuunn) nccnenoBaHnsax
MK-1 BnageHWeM MetogamMm acTpoHOMMYECKOro, on3n4eckoro n
MaTemMaTn4eckoro n BaHWA Npu aHanm3e r bHbIX
(NPOChECCHOHANbHbIE areMaTnyeckoro uccnenosa pv aHannae noban
Npobnem Ha ocHoBe rNyboKMX 3HAHWIA OyHOAMEHTaNbHbIX
KOoMreTeHuun)
PU13NKO-MaTeEMATUYECKMX OANCLUMNNH
k-3 CMOCOOHOCTBIO K MHTEHCMBHOWN Hay4YHOW 1
(MpOCPECcCHOHANEHbIS Hay4YHO-1ccnenoBaTenbCKoW ,D,eﬂT)e/ﬂbHOCTI/I
KoMMeTeHuunn) y
MNK-4 BnageHnem HabnoaatenbHbIMU 1 9KCNEPUMEHTANbHbLIMU
(NMpodpeccroHanbHble MeTo4aMn UccrnenoBaHuin aCTPOHOMNYECKUX U PU3NYECKMX
KOMMNeTeHuunm) 06 bEKTOB 1 SABNEHWUIA

B pe3ynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:

1. LONXeH 3HaTb:

NMOHATUA:

- MoJenb atMocgepsbl,

- UCTOYHUKM HENPO3pa4yHOCTU B atMOcpepax 3se34 pasHbIX TUMNOB,
- rnybrHa hopMMPOBaAHNS N3TYYEHUS B INHNW;
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- METO bl OnpeneneHns napaMeTpoB 3Be34HbIX atMocdoep,
- Kputepun Teff n cBeTMMOCTU Ang 3Be34 pasHblX CEKTPanbHbIX KNacCcoB
2. OONIXEH yMeTb:

- OTOXAECTBNSATb CrEeKTpanbHbIe IMHMN B CNEKTpax 3Be3[ C MCMOob30BaHMEM Tabnuu aToMHbIX
NaHHbIX,

- aHanM3npoBaTb KO3UUNEHTbI NOrNOLWEHUS B IMHUM U KOHTUHYYME,
- oUeHuBaTb rNybrHy oOPMMPOBAHUS U3NTyHEHUSI HA Pa3HbIX ANVHAX BOJH;

- onpenenstb Teff n log g n3 cpaBHeHMs HabnogaEMbIX U TEOPETUHECKUX CNEKTPaNbHbIX
XapakTepuCTUK,

- oNpenensiTb CoAepXaHns XMMUYECKUX SNTEMEHTOB MO 9KBUBANIEHTHLIM WMPVHAM NIMHUA N 13
CpaBHEHNs HabnoaemMoro NPOGUNS IMHUA N TEOPETUYECKOTO;

- CTPOUTb M aHaNM3npoBaTb TeOpeTMYEeCKNe 3aBUCUMOCTH 'codepXaHne anemMeHTa'’- 'MeTan/iMyHoCTb
38e30bl'

- UICMONb30BaTb 3HAHWUS TEOPETMYECKON PUINKN ONS MHTepnpeTauumn acTpou3nyeckux
HabnooeHuin,

- MONMb30BATbCA COOTBeTCTByIOU.leVI n|/|TepaTyp0|7| Onsa CaMOCTOATENbHOIO N3y4eHns BOMpocCos.,
BO3HMKAKOWMX Ha NPakTUKe.

3. 0ONXeH BnageTb:

- NPeACTaBNEHNSMM O BO3MOXHOCTAX NPUMEHEHNS MeTo4a Mogenen atMocdep 4ng onpeneneHns
napameTpoB 3Be3L4;

- HaBblkaMK CaMOCTOSATENbHOM pPaboThl.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- K 06006LWeHNt0, aHanNn3y, cucTeMaTmaumm fnony4YeHHbIX PesynbTaToB

- HAX0AUTb B NNTEPATYpPE NCXOAHbIE aCTPOHOMUYECKNE AaHHbIe, KPUTUYECKM UX aHaNnM3nMpoBaTb,
obpabaTbiBaTb MHGOPMALIMIO A1 HAXOXAEHMS HY>XHbIX NapaMeTpoB

- OPNEHTNPOBATbCA B 6a30BbIxX aCTPOHOMUNYECKMX U PUINYECKMX TEOPUSX MPU NHTEpnpeTaunm
NONy4YeHHbIX Pe3ynbTaTtoB

4. CTpyKkTypa U cogepXxaHue OUCLUNIUHBI MOAyns
Obwas Tpya0eMKOCTb ANCLMMNIIMHBI cCOCTaBNseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AMCUUNINHBI 3a4eT B 8 ceMecTpe; 3a4eT B 9 cemMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMNycka K 3ayeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna n meHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucCUMnIMHe/ MOAYNIO
TemaTnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yacobl
Pasgen ayauTopHown pa6borTbl,
Henens MX TPYAOEMKOCTb TekyLume chopMbl
N D.M&L(l.)v‘llr;:;v;‘ubl/ Cemecrpcemecma (8 uacax) yusne o
neKumI'IpaKTquCKMenaﬁopaToprle
3aHATUA pa601b|
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N OducumnnuHbl/ CemecTpl. .o cTpa (B yacax) KOHTpONS

Monyns
ay MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 2. MeTon kpvBoW i Ortyer
2. pocTa 8 6-10 0 0 10

Tema 3. Onpepenexne
napameTpos
aTtMocdpepbl 3Be3abl
MeToO0M Mogenen
3.|atmocgoep. Hactb 1: 8 11-18 0 0 16
Onpepenexve
napameTpos
aTMocqoepbl XONOAHbIX
3Be3q

Tema 4. OnpepeneHne
napameTpos
atMocdpepbl 3Be3 bl
MeToOoM mMoaenen
4.latmocdpep. HacTb 2: 9 1-6 0 0
Onpegnenexune
napameTpos
aTMocpepbl ropsymx
3Be3n

Tema 5. AHanus
XMIMUYECKOro cocTtasa
aTMocdepbl 3Be3bl 712 1 Otyer
‘ImeToooM : 0 0 8
CUHTETNYECKOro
cnekTpa

Tema 6. Onpepnenexve
cofepxaHus
XMMNYECKMX NEMEHTOB Ortuer
‘IB aTMOCGOepe 3Be34bl C 9 13-18 0 0 18
MOMOLLbIO MPOrpammbl
WIDTH

Tema . Ntorosas
" |dopma KoHTpONA

Tema . Toroesas 3ayet
" |doopma KOHTpONnSA 9 0 0 0

Ntoro 0 0 90

Nekuunn

Ortyer

18 Ortyer

3ayet

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. OToxpecteneHue nuHum B cnektpe AO CVn
naboparopHas pabora (10 4aca(oB)):

Mpouenypa 0TOXAECTBNEHMS, SKBMBANEHTHAS WUPKHA NMHUK, doopMynbl BonbumaHa-Caxa,
KPUTEPUN OTOXOECTBNEHNS NTUHNIA, NOTEHLUMAN MOHN3aLMN SNEMEHTA, PACNPOCTPAHEHHOCTb
aneMeHTa, cuna oCUMNIATOPOB NIMHUN, MyNbTUMNET, Tabnmua cnekTpanbHbIX NTMHWIA, 3Be3abl TUNa
penbTa lnta
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Tema 2. MeTon, KpUBOM pocTa
naboparopHas pabora (10 yaca(oB)):

SKBMBANEHTHAS WNPWHA NMHUN, ?KPUBOIA pocTa?; 3a4ayu, pelaemMble ¢ NOMOLLbIO KPUBOWA POCTa;
y4acTKy KpUBOW pocTa, MPodoniib MMHMN Ha KaxX40M yHacTke KPMBOWA pocTa, MOCTPOEHMEe KPUBOiA
pocTa no HabnaeHNsM MyNbTUNNETOB, SNEKTPOHHAS KOHUEeHTpauust B ConHue, Temnepatypbl
BO30YXOEHUS aTOMOB, COAEPXaHWUS XMMNYECKMX 3NeMeHTOB B aTMocdepe ConHua

Tema 3. OnpepneneHve napaMeTpoB aTmocdepbl 3Be3a0bl METOAOM Moaenen arMoccep. Hactb
1: OnpepneneHve napaMeTpoB atMocpepbl XONOAHbIX 3Be3.,

naboparopHas pabora (16 4yaca(oB)):

[MapameTpbl aTMOCEpPBI 3BE3bl, MPSIMble METOObl ONpedeneHns Temnepartypbl U MOBEPXHOCTHOW
CUNbl TAXECTW 3Be3Mbl, MONYNpPsMble METObl, METOObl, OCHOBaHHbIE Ha MCMNONb30BaHUW Modenein
aTMocdpep; nokasarenu useTta, onpegeneHne temMnepartypbl 38e3bl N0 nokasaTensm LBeTa,
AMMMpPUYECKME 3aBNCMOCTI (KannmbpoBku) TemnepaTypbl OT NokasaTtens ugeTa, owmnbka MeToaa;
onpegeneHune log g NonynpsMbIM METOA0M C UCNOJIb30BaHNEM TPUTOHOMETPUYECKUX Napaniakcos u
9BOJIOLMOHHBIX TPEKOB; Tabnuua cnekTpanbHbIX IMHWIA, NporpaMMa pacyeta CoaepXaHuin aneMeHTa
B JITP-npnbnuxennn WIDTH, norapudgommyeckas wkana conepxaHui

Tema 4. OnpepneneHune napameTpoB atMocdcoepbl 3Be30bl METOAOM Moaenen atmocdcpep. Hactb
2: OnpepeneHne napameTpoB atMocchepbl ropsiunX 3Be3a,

naboparopHas pabora (18 yaca(oB)):

nokasarenu useta, 6aﬂbMepOBCKI/II7I CKa4oK, nornoueHmne B 6aﬂbMepOBCKI/IX nMHMAX, nornoweHune B
KPbINibsX CUNbHbIX NIVHWIA METaNNoB, OTHOWEHMNE 3KBMBANEHTHbIX WNPUH NVHNA 0OHOrO 9N1IENeHTa B
OBYyX nocnenoBatefibHbIX CTaanax NOHN3aunmn

Tema 5. AHaNU3 XMMUYECKOro cocTtaBa atmocdoepbl 3Be3a4bl METOAOM CUHTETUYECKOro
cnekTpa

naboparopHas paborta (18 yaca(oB)):

Mogaenb atMocdepbl, GnaHkeTMPOBaHHbIE MOOENN aTMOCIEP, NCTOYHUKN HENPO3PaYHOCTA B
aTMocdpepe, KOahULMEHTbI MOTMOWEHUS U U3YYEHUS, NMHUN aBCOPOLNOHHbIE, HENPEPbIBHbI
CMEeKTP, CKOPOCTU MUKPO 1 MaKpoTypOyneHTHOCTK, BpalleHne 3Be34, nporpamMma no pacyety
CuHTETMYeckoro cnekTpa 3se3abl SYNTH, npouenypa 0ToXOECTBNEHNS CNEKTpa, coaepXaHue
XMIMMYECKOro 9/IEMEHTA, ANCMEPCUS COOEPXKAaHNI

Tema 6. OnpeneneHne copepXxaHus XMMUYECKUX 3/IEMEHTOB B aTMocchepe 3Be3abl C
nomotubio nporpammsbl WIDTH
naboparopHas pabora (18 yaca(oB)):

Moaenb atmMocgepbl, bnaHKeTMPOBaHHbIE MOAENN aTMOCHEP, NOKANbHOE TEPMOANHUMNYECKOE
paBHOBecKe cpefbl, Nporpamma no pacyety JITP-cogepXxaHns XMMNYecknx NeMeHTOB B
atmocdpepe 3ee3abl WIDTH, skB/MBaneHTHas WupuHa cnekTpanbHON NMHUK, codepXaHue
XMIMUYECKOro aNeMeHTa, ancnepcms coaepXaHuin, NoHM3auMoHHOEe paBHOBeECHe

4.3 CTpyKTypa 1 copepXxaHume caMoOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eggﬂn
AducumnnuHel pcemeCTpa pabortbl (B yacax) 260TbI
CTYOEHTOB P
Tema 1.
OToxpecTBneHue MOAroToBKa K
i & cnekTpe AO 8 1-5 oTyety 10 Oruer
CVn
Tema 2. MeToq KpuBOWA NoAroToBka K
2. pocTa 8 6-10 ey 10 Otyer
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Paspen

JucumnnvHbl Cemectp

Tema 3. OnpepneneHne
napameTpoBs
atMocdpepbl 3Be3bl
MeTo4OM Mooenen
3.[atMocpep. HacTb 1: 8 11-18
Onpepenenve
napameTpoBs
aTMocqpepbl XONOLAHbIX
3Be3g

Tema 4. Onpepnenexne
napameTpoBs
armocepbl 38e3abl
MeToO0M Mogenen
4.latMocgoep. HacTb 2: 9 1-6
Onpenenenve
napameTpoBs
armMocepbl ropaunx
3Be3f

Tema 5. AHanus
XMMUYECKOro cocrtasa
5. aTMocgoepbl 3Be3bl 9 7.4o |MOArOTOBKa K 18
METOoO0M oT4yety
CUHTETN4YeckKoro
cnekTpa

Tema 6. Onpenenexne
cofepXaHus
XUMUYECKNX 3N1EMEHTOB 9 13.1g |TOAroTOBKa K 18
‘(B aTMOCEpe 3Be3Obl C oTyety
NMOMOLLbIO MPOrpammbl
WIDTH

NTtoro 90

noaroToBk
o4roTtoBka K 16

oTyety Ortuer

noaroToBkK
OAroToBka K 18

otyety Oruer

Ortyer

Otyer

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Ncnonb3yloTcst Takue MHTepakTnBHbIE hopMbl 06y4eHMs kak 06CyXaeHNe TEOPETUYECKMX BOMPOCOB,
YTEeHMe Hay4HbIX CTaTei No OaHHoN TeMaTuke, 06CyXaeHre NoNyYeHHbIX Pe3ynbTaToB U UX
ONTUMANbHOCTK, BbINONIHEHME PACYETHO-rPadOMYECKOro 3aaaHunsl Npu ogPOPMIEHUN oTYeTa Nno
BbINONHEHHOW paboTe

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OToXpectBneHue nuHun B cnektpe AO CVn
OT1y4eT , NpYMepHbIE BOMPOCHI:

(OlK-1) Tabnuua ¢ napameTpamu nccneayemoii 3ee3abpl AO CVn; namepeHune OavHbl BONHbI
abcopbumm, ykasaHHOW Ha BblAAHHOM KapTOYKe C y4acTkoM cnektpa ~40A, pacyeT Cunbl IMHUM BCEX
abcopbunii, BXOAAWMX B 3a4aHHbIA MHTEPBaN 4JIVH BOJH; aHaNN3 NONyYeHHbIX Pe3yNbTaTos;
ocpopMeHNE UTOrOBOI TabnnLbl C OTOXAECTBNEHNEM, OCPOpPMIEHNE KapTOUYK KOHTPONbHbIE
Bonpocbl: 1. Kakne kputepumn 0ToOXAEeCTBNEHNS CneKTpanbHbIX TMHUIA Bbl 3HaeTe? 2. Kak
oueHmBaetcs cuna nuHum S ? 3. OxapaktepusyinTe 3Be3ay, CnekTp KoTopon Bel aHannanposanm?
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Tema 2. MeTon, KpUBOM pocTa
OrtyeT , NPMMEpPHbIE BOMPOCHI:

(MK-1) PaboTa ¢ nporpaMMHO-BbIYMCIUTENbHBIM KOoMMnekcoM ?Kpueasi pocta? no nocTpoeHunto
KpuBown pocta no mynbtunnetam Fel, Fell, Sil, Nil ons atmocdepbl ConHua. lNMonyyeHne Temnepatypsbl
BO30YXXOEHWNS JaHHbIX aTOMOB U MOHOB, 3NIEKTPOHHOI KOHLEHTpaummn B atMmocdepe ConHua n
coAepXaHumsa Kaxaoro XxmMmyeckoro anemeHTa. CpaBHeHMe Nony4yeHHbIX COAEpPXaHuin ¢
ornpeneneHHbIMK ApyrumMmM Metoaamu, onybnnkoBaHHbIMK B UTepatype.

Tema 3. OnpepeneHve napamMeTpoB aTmocdpepbl 3Be3a0bl METOAOM Moaenen arMoccep. Hactb
1: OnpepneneHve napaMeTpoB atMocdpepbl XONOAHbIX 3Be3.,

OtyeT , NpUMepHbIE BOMPOCHI:

(MK-3, OMK-1) Mownck nokasaTenei uBeTa Ans Bblbopku 3Be34. PacyeTt Temnepartypbl nNo
nokasaTtensm LBeTa C UCMonb30BaHNEM KanmbpoBoK "nokasartenb ugeTa - Temnepartypa”. TO4HOCTb
nony4eHHbIX TemnepaTyp. AHann3 3aHa4eHnn Temnepartyp, pacyeT cpeaHero 3Ha4eHns. YTo4HeHne
MaccCbl 3Be3bl N0 9BONOLUNOHHBIM TpekaM. PacyeT napametpa log g ¢ ncnonb3oeaHmem
TPUroHoOMeTprnyeckmx napannakcos. OnpeneneHne METanINYHOCTH 3Be3bl U CKOPOCTH
MUKpOTypbyneHTHocTn no nporpamme WIDTH. Onpenenexue log g no MOHM3aLMOHHOMY
paBHoBecuto. HanncaHne otyeta. 3anonHeHune tabnuy. OdopmneHne rpadomnkos. KOHTPONbHbIE
Bonpocol: 1. B 4em cyTb MeToaa mogenen atmocep? 2. dyHoameHTanbHble napameTpbl 38e3. 3.
[MpsiMble 1 nonynpsMble MeTOObl ONpefeneHns napameTpos 38e30.

Tema 4. OnpepneneHue napameTpoB atMocdcoepbl 3Be30bl METOAOM Moaenen atmocdcpep. Hactb
2: OnpepeneHne napameTpoB atMocchepbl ropsiunX 3Be3n,

OTy4eT , NPUMEpPHbIE BONPOCHI:

(MK-4, Or1K-2) OnpeneneHne napameTpoB atMocgpepbl No 6anbmMepoBckoMy ckauky. OnpeneneHme
napameTpoB atMocdepbl NO KPbINbSM CUMbHbBIX NMHUIA MeTannos. OnpeaeneHne napamMeTpoB
aTMocdoepbl MO OTHOWEHME SKBMBANIEHTHbIX WWPWH NNHWIA OQHOIO 91EMEHTA B ABYX
nocnenoBaTtenbHbIX CTaAusax oHn3aumn. Hanucarnve otyeta. 3anonHeHune 1abnuu. OdopmneHne
rpacovkoB. KoHTponbHble Bonpockl: 1. KakoBbl 0cOBEHHOCTM pacnpeneneHms sHeprum B cnekTpax
3Be3[ pasHblx cnekTpanbHblx TMnoBs: O, A, G, M? 2. Kak n3MeHSIt0TCS 3KBMBAOEHTHbIE WHPWHBI 1
npocomnn BOLOPOLHbIX NMMHUIA C POCTOM TeMnepatypbl 1 log g? 3. KakoBbl nHAnKaTopsl
3(pheKTMBHOM TEMNepaTypbl N CBETUMOCTUN ANS 3BE3L Pa3HbIX TUNOB?

Tema 5. AHaNU3 XMMMYECKOro cocTtaBa atMmocdoepbl 3Be34bl METOAOM CUHTETUYECKOro cnekTpa

OT4eT , NPUMEpPHbIE BOMPOCHI:

(MK-3, OlK-2) PacyeT CMHTETUYECKOro (TEOPETUYECKOro) CrekTpa BblAeNEeHHOro y4actka 38e3apl C
MoMOLLb0 NporpamMmbl syntm.exe (1nm syntm1.exe). CpaBHeHue HabntogaemMoro npoouns NMMHUK
NOrNOWeHNs N TeoPETUYECKOro MPY PasHbIX 3HAYEHUSAX COAEPXKaHUSA XMMUYECKOrO 3/IEMEHTA,
CKOPOCTM MaKpoTypbyneHTHOCTN. OnpeneneHne cogepXaHus XMMUYecKoro anemMeHTa. ucnepcus
copepxanuii. HanmcaHne otyeta. 3anonHeHue tabnuu. OdopmneHne rpadomkoB. KOHTpONbHbIE
Bonpocbl: 1. ICTOYHMKM HENPO3pa4yHOCTM B aTMOchepe 3Be3abl. 2. [MapameTpbl, ywmpsowmne
npocunb NMHUK. Ha Kakyto 4acTb NPOOUNS OHN OEACTBYIOT?

Tema 6. OnpeneneHue copepxaHus XMMUYECKUX 3NIEMEHTOB B aTMOccpepe 3Be3abl C
nomotubio nporpammsbl WIDTH

OTy4eT , NPYMEpPHbIE BONPOCHI:

(MK-4, OrK-1) MoaroToBka NCX0AHbLIX GannoB Ang pacyeTa cogepXaHuii 4aHHOr0 XMMUYECKOro
anemeHTa. OnpeneneHne cogepXxaHmsa XMMMYECKOro anemeHTa. [lucnepcus cogepxaHui.
[MocTpoeHme 3aBMCUMOCTY "codepXaHne aneMeHTa - MeTalNIMYHOCTb 3Be3bl" NO NUTepaTypHbIM
LaHHbIM. TeopeTnyeckne aBONOLMOHHbIE 3aBUCUMOCTN. HanncaHue otyeta. 3anonHeHve Tabnuu,.
OdbopmneHune rpacukos. KoHTponbHble Bonpock!: 1. OBOMOLMOHHbLIE 3aBUCUMOCTM "coaepXaHue
9NeMeHTa - METaNNYHOCTb 3Be3bl" A9 9NEMEHTOB anbha-npouecca. 2. SBONOLNOHHbIE
3aBNICUMOCTM "codepXaHune afieMeHTa - MeTanIMYHOCTb 3Be3abl” ansa anemeHtoB CNO-umkna. 3.
OBONIOLMOHHbBIE 3aBUCMMOCTN "CoaepXaHne aneMeHTa - METanINYHOCTb 3Be3bl" AN 9NEMEHTOB - U
s-npouecca.

Tema . UToroeasi oopma KOHTpOns

Tema . UToroeasi popma KOHTpons
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[MprMepHbIe BONPOCHI K 3a4eTy:

BOMPOCbI K BAYETam

1. YTo 03Ha4aeT ycnosme ny4ymcToro pasHoBecnsa? Kak 3anncbiBaeTcs ypaBHEHNE NyYNUCTOro
paBHOBeECMKA?

2. Y10 03Ha4aeT ycnosme ruapocTaTnyeckoro paBHosecusi? Kak sanncobiBaeTcsl ypaBHeHne
rMapoCcTaTU4ecKoro paBHOBECUS?

3. UTo 03HavaeT npennonoxeHne o N1oKanbHOM TepMoanHamMmnyeckom pasHosecuun (J1ITP) ?

4. KakoBbl OCHOBHbIE MCTOYHMKWN HEMPO3PaYHOCTN B aTMOCHhepax 3Be3[ pPasHblX CNeKTpanbHbIX
Tunos: O, A, G, M?

5. Mpwu kaknx npeanonoxeHnsx NnoctTpoeHbl He--JITP moaenn atmocdep 1 bnaHkeTMpoBaHHbIE
mMomenu atmocaoep?

6. Kak ctpoutcs mogenb atmocgepbl?

7. Kak Bnus0oT Ha TeMnepartypHoe pacnpeneneHne y4eT nornoweHns B CnekTpanbHbIX IUHUSX, y4eT
He-JITP adpdpekToB, y4eT KOHBEeKL N ?

8. KakoBbl 0c0BeHHOCTM pacnpeneneHust aHeprum B cnekTpax 3se3n PasHbix Tunoe: O, A, G, M?
9. KakoBbl KpUTEPUN OTOXAECTBAEHNS CNEKTPANbHbBIX TUHUIA?

10. Yto Takoe banbMepoBCKMii ckadok? Kak MeHsieTcst ero BenmynHa ¢ uameHeHnem Tadpdh?
Mouemy?

11. Kak MHTEHCUBHOCTb BOOOPOAHbBIX NTMHMIA 3aBUCUT OT Tadpdh u log g?
Mouemy?

12. Kakme cnekTpanbHble 0COOEHHOCTU Y 3B€3[, Pa3HbIX CNeKTpasbHbIX TUMNOB Hanbonee
4yBCTBUTENbHbI K Tadhdp? MNovemy?

13. Kakve cnektpanbHble 0COOEHHOCTU Y 3BE3[ Pa3HbIX CMEKTPasbHbIX TUMOB Hanbonee
4yBCTBUTENbHbI K log g? Moyemy?

7.1. OcHoBHas nuTeparypa:

1. 3se3nbl / [B. . Apxunosa, C. V. bnuHHukos, C. A. Jlam3uH n gp.] ; pen.-coct. B. . CypauH .?
Mocksa : ®duamatnut, 2008 .? 427 c. : un. ; 22 .7 (Cepus

'AcTpoHOMMSA 1 acTpodomanka') .? ABT. ykasdaHbl Ha 0bopoTe TUT. N. ? bubnuorp. B KOHUE . (2 3K3.,
gooHn KdY; 10 ak3., ooHA kagoeapbl)

CypawuH B.I". 3Be3gbl. 2-e n3g., ucn. n gon. M.: PUSMATIINT, 2009, 428 c. ISBN:
978-5-9221-1116-4 // https://e.lanbook.com/book/2332#authors

2. BecknH B.C. 'paButauma n actpopusuka. M.: dusmarnut, 2009, 158 c. ISBN:
978-5-9221-1054-9 // https://e.lanbook.com/book/2114#authors

3. MNyceixaHos, M.K. OcHOBbI acTpOhU3nNKK. [ONeKTpoHHbIN pecypc] ? dnekTpoH. aaH. ? CI16. :
INanb, 2016. ? 208 ¢. ?
Pexwum goctyna: http://e.lanbook.com/book/76265 ? 3arn. ¢ akpaHa.

7.2. JlononHuTenbHasa nuteparypa:
Obuwas actpoduanka, 3acos, AHaTonuii Bnaonmmnposund;ocTtHoB, KoHCTaHTUH AnekcaHapoBuny,
2006r.

1. Obwas actpodumauka : yuebHoe nocobue ans ctyaeHTos By3os / A. B. 3acos, K. A. NocTHOB .?
®dpsasnHo : Bek 2, 2006 .7 496 c. : un. ; 22 cM. ? B Hanzar.: MI'Y,

dunsnyeckunin doakynbTeT, [0CYynapCTBEHHDBIA acTpoHOMMYeckunin MHCTUTYT uM. M. K. WtepHbepra .?
Bubnuorp.: c. 485-486 .? MNpenM. ykas.: c. 487-493 .?

ISBN 5-85099-169-7 (8 niep.) , 1500. (107 aK3., poHg KDY)

2. HabniopgeHusa n aHanua 3se3gHbix cootocdpep / O. Mpeit ; nep. ¢ aHrn.: J1. . AHtunosoit, C. bB.
Hoctaeanosa, . A. lNMtuubiHa nog pen. B. J1. Xoxnosoi .? Mocksa :
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Mwup, 1980 .? 496 c.( 1 ak3., HB K®Y + 5 ak3., choHa kadhenpsbl)

3. AcTpoHoMuyeckmne HabnoaeHns / . Yokep .? Mockea : Mup, 1990 .? 351 c. ( 11 ak3., Hb KdY; 3
9K3., poHA Kadpenpbl)

4. Kypc Teopetnyeckoit acTpodmamnkm : y4ebHuk ans ctyneHTtos / B. B. Cobones .? Mockea : Hayka,
1985 .7 504 c. + 1abn., un. ? 1p.50k. (21 ak3., poHa KDY)

5. CaxubynnunH H.A. Metoabl mogennpoBaHms B actpoguauke. T. 1.KasaHb: POH, 1998, c. 328 (25
9K3., KadpeapanbHblil OOHA)

6. CaxmbynnuH H.A. MeTtoabl MmofenmpoBaHus B actpogomamke. T.2, KazaHb: POH, 2003, ¢.388 (25
9K3., KadpeapasnbHblil POHA)

7. dyHOoameHTanbHble KocMuyeckne ncenenosarns. B 2 kH. KH.1. AcTpodounamnka. [SNeKTPOHHbIN
pecypc] ? OnekTpoH. gaH. ? M. : ®duamarnut, 2014. ? 452 c. ?

Pexwum goctyna: http://e.lanbook.com/book/59705 ? 3arn. ¢ akpaHa.

7.3. UHTepHeT-pecypcChbl:

The SAO/NASA Astrophysics Data System (BcemypHasi nonckoBas u nHdopmaumoHHas 6asa
acTponanyeckom 1 CNeKTPOCKONMYeCckonm nuteparypsbl) - adsabs.harvard.edu

6a3a acTpopn3NYECKNX N aCTPOHOMMYECKMX OaHHbIX - cdsweb.u-strasbg.fr
WHTerpanbHbln katanor pecypcos denepanbHblii noptan - http://siop-catalog.informika.ru/
denepanbHbli oHI y4ebHbIx KypcoB - http://www.ido.edu.ru/ffec/econ-index.htm
depnepanbHblii oHA y4ebHbIX Npopamm - http://www.ido.edu.ru/ffec/econ-index.html

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNNAUHBI(MOAYNS)

OcBoeHre ancumnavHel "CneunpakTikyM no gousvke 3Be3aHbix atMocdpep” npeanonaraet
MCMONb30BaHNe CNeayloWwero MaTepuanbHO-TEXHUYECKOro obecneyeHns:

KomnbtoTepHbIl Knacc, npeacraensowmii coboi paboyee Mecto npenogasaTtens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOpaTMBHOM KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €MHOM JOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brnbnuoPoccurka", 4OCTYN K KOTOPOW NpefocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOMR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTefibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSM henepanbHbIX roCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 00pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

- ANs NOAAepPXKN MynbTUMeamna-npe3eHTaumin BO BPEMS NEKLMOHHBIX 3aHATUIA UCNONb3YOTCA
cnepnyowme nporpammHble npogykTbl: Micrsft Pwer Pint B coctaee Micrsft Office 2007 (2
akapemunyeckue nuueHsum), OpenOffice.rg 3.0 Impress (oTkpbitas nuueHsns GPL), Adbe Reader 9
(npenocTaBneHo omanyecknm cpakynbtetom ansg 20 paboymx MeCT Ha YCNOBUSX akaLeMNYeCKON
nuueHsum Micrsft);

- yyebHble ayantTopun kagoeapbl aCTPOHOMMM U KOCMUYECKO reoaesmnu;
- cTauMoHapHoe N NepeHoCcHoe AEMOHCTPaUNOHHOe 060pynoBaHNE (My/bTUMEAWIAHBIE MPOEKTOPHI,
HOyTOyKMW).

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
cneunanbHocTtu: 03.05.01 "AcTtpoHomus" 1 cneunannsauunm He NPeayCMOTPEHO .
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