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PabGouass mporpamMMa JOHUCHMIUIMHBI —pa3paboTaHa B  COOTBETCTBUM C  CaMOCTOSITENIBHO
yctaHoBiieHHbIM MI'Y obpa3oBarenbubiM ctangaptoMm (OC MIY) mns peanu3yemMbIX OCHOBHBIX
npodeccnoHabHBIX 00pa30BaTENbHBIX MPOTPAMM BBICIHIET0 00pa3oBaHUsS MO CHEIUAIBHOCTH

03.05.01 ActpoHomus.

lon (rogsr) mpuema Ha oOyueHue

ABTOPBI—COCTABUTEIH:

H.¢.-m.H., nouent, MankoB Oner FOpbeBuu, kadenpa sKCIepUMEHTaIbHON aCTPOHOMUU
¢uznueckoro axynprera MI'Y

3aBenyroumii kadeapoit

H.d.-m.H., podeccop, Pactopryes Anekceit CepreeBud



AHHOTaNUA K padoueil mporpaMMe IMCUUILITHHBI
«JIBOWHBIE 3BE3/IbD)

JIBoitHBIC 3BE3/1bI, C OJTHOM CTOPOHBI — BEChMa MHOTOYHMCIICHHBIN Ki1acc 00beKTOB. C mpyroit
CTOPOHBI, UMEHHO JBOMHBIC 3BE3/Ibl MOCTABIISAIOT TOYHBIC 3HAUCHHS MapaMeTPOB, KOTOPbIE TPYAHO
WM HEBO3MOXKHO ONPEICIUTh JJIsi OJWHOYHBIX 3Be37 (Macchl, paauychl) M, TaKUM OOpa3om,
MO3BOJISIFOT PEIIUTh MHOTHE 3a7a9i (PU3UKU U SBOJIIOIHH 3Be3/1. B IEKIIMOHHOM Kypce coaepIKaTcs
0a30BbIC 3HAHUS O NPHUHIMNAX KiIacCU(UKAIMU, HAOIIOJEHUAX, KaTaJlorax M CTaTHUCTUYECKHX
napaMmerpax JBOWHBIX, 00 IBOJIIOIMH OJWHOYHBIX M JBOWHBIX 3Be37. B paMkax Kypca CTYACHTHI
3HAKOMATCS C TPUHIUMIIAMH  HaOMIOJeHUs W oOpaOOTKM  JaHHBIX O  BHU3YaJIbHBIX,
CHEKTPOCKOMUYECKUX, 3aTMEHHBIX U JIp. THUIAX JIBOMHBIX, MOJY4alOT TMPEICTaBICHUE O
rapaMeTpHu3alui JBOWHBIX CHUCTEM, a TaKKE€ O POJM JIBOMHBIX 3BE3/I B HCCICAOBAHUH HCTOPHH
3BE371000pa30BaHUsI.

Pa3zgennl paboyeii nporpaMMbl

1. Mecro OHWCHMIUIMHBI B CTPYKType OCHOBHOW TpOQecCHOHaTbHOH 00pa30BaTebHOM
nporpaMMmel Beiciiero oopazosanus (OITOIT BO).

2. Bxopansie TpeOOBaHUS I OCBOCHHS AUCHUIIIUHBI (MOYIIS), IPEABAPUTENbHbIE YCIOBUS (IIPH
HaJTUYIHH )

3. PesynpraThl OOyueHUS MO AUCHUIUIMHE (MOIYIIO), COOTHECEHHBbIE C (HOPMHUPYEMBIMU

KOMITCTCHITHSIMH

®opma 00yueHus.

SA3bIK 00OyueHusl.

ConepsxaHue TUCIUTITAHBI.

O0BeEM QUCIUILIHHEI

© N A

CTpyKkTypHpOBaHHOE IO TeMaM (pazjenaM) cojiepKaHue AUCHUIUIMHBI (MOAYJIs) ¢ yKa3aHHEM

OTBEZICHHOT'0 Ha HUX KOJMYECTBA aKaJeMUYECKUX YaCOB U BU/IbI YUEOHbBIX 3aHATHI

9. Texyumii KOHTPOJIb ¥ IPOMEXYTOUHAS ATTECTALIUS.

10. ®onp oueHounsx cpeactB (POC) nns OoLEHUBAHMS PE3yJIbTAaTOB OOYUEHHUS MO JAUCLUILIMHE
(MomyIto0).

11. lIxana onieHUBaHUSI.

12. TumoBble KOHTPOJIBHBIE 33JaHHUS WM UHBIE MaTepUAIIbl JUIs TIPOBEIECHHUS TEKYIIETO KOHTPOJIS
yCIIEBaEMOCTH.

13. TunoBele KOHTPOJbHbIE 3aJaHUS WJIM HHbIE MaTepHalbl JJIs MPOBEICHHS MPOMEKYTOUHOM
aTTeCTallUU.

14. MarepuanbHO-TeXHHUYECKas 6a3a, HH(POPMAIIMOHHbIE TEXHOJIOTUH, IPOrpaMMHOE oOecrieueHue

Y MH(OPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI



1. Mecro nucuunimabl B crpykrype OIIOII BO

HucuummuHa «J/IBoiiHBIE 3BE3AB» peanm3yercs Ha 6-om kypce B 11-oM cemectpe W sBIsieTcs
COCTaBHOM 4acThIO MPO(HEeCcCHOHATLHOTO 0JI0Ka BApUATUBHON YaCTH.

2. BxoaHble TpeOOBaHMs JIsl OCBOEHUS TUCHMILIMHBI (MO1YJIs1), IpeBaApUTeIbHbIE YCI0BUSI
OTCYTCTBYIOT.

3. Pe3yabTaThl 00y4eHHUs 1O JUCHUILINHE (MOIYJII0), COOTHECEHHBbIE ¢ (OPMHUPYEMbIMH
KOMIIeTeHIUSIMU

B pPeE3yiabTaTe OCBOCHUA NUCHUIIIIUHBI Y 06yqa}om1/1xc;1 JOJIDKHBI OBITh C(bOpMI/IpOBaHHZ

®opmupyembie Ilnanupyembie pe3yJbTaThl 00yUeHHs 10 JUCHMILIMHE (MOLYJI10)
KOMIIeTeHIIUH
(Ko KOMIIEeTeHIIHH)

3-1 3nams: hyHaaMeHTaIbHBIC 3aKOHBI aCTPO(U3UKH U 3BE3THOM
VK-1.b ACTPOHOMMU U UX B3aUMOCBS3b

3-2 3namp: OCHOBHBIE MTOHATHS MaTEMaTUYECKOH 00pabOTKN JaHHBIX O
JIBOMHBIX 3Be37aX

Y-1¥Ymemsp: cTpouTh TEOpETUUECKHE MOJIETH IIMPOKUX U TECHBIX
JIBOMHBIX 3B€3]], UCIOJIb3Ysl KPUTUUECKUI aHAIIN3 JaHHBIX
Y-2¥Ymems: nnanupoBath U NPOBOAUTH IKCIEPUMEHTAIbHbBIE
UCClieIoBaHMs B 00aCTH IBOMHBIX 3Be3/1, OOBSICHATH U OLICHUBAThH B
pamMKax OCHOBHBIX (PU3NYECKUX 3aKOHOB PE3yJIbTaThl, IOJIyUEHHbIE B
IIpoLEecce KCIIEPUMEHTA

B-1 Braoems: MaTeMaTU4YECKUM aIlapaToM, IPUMEHSEMbIM B aHAJIU3€
JAHHBIX O JIBOMHBIX 3BE3/1aX

B-2 Bnadoemp: MmeTo1aMH TEOPETUUECKOTO MCCIIEIOBAHUS IIIUPOKUX U
TECHBIX JIBOMHBIX 3BE3]1

OIIK-1.b 3-1 3namp: OCHOBHbIE MaTEMaTHUYECKUE METO/IbI, HCIIOJIb3yEMbIE ITPH
pELIEHNN 33]1a4 aCTPOHOMMHM JIBOMHBIX 3BE€3]1

Y-1Ymems: pemats TunoBsle 3aaun acTpoU3UKU U 3BE3/IHOM
aCTPOHOMHUU

Y-2¥Ymems: ctponTh MaTeMaTHYECKHE MOJENH IUPOKHUX U TECHBIX
JIBOMHBIX 3BE3]]

B-1 Braoems: naBbIKaMu TIOMCKa, aHAIM3a U 00paOOTKH JaHHBIX O
JIBOMHBIX 3B€37aX

1. ®opma 00yYeHHUs1: OUHasl.
2. SA3bIK 00yUeHusi: pyCCKUH.
3. Copep:xkaHue TMCHUTIMHBI

Tema 1. Beeoenue.
3HaYeHWE W TPUYUHBI HCCIEAOBAHUS JBOWHBIX cHUCTEeM. J[BOWHBIE OOBEKTHI B aCTPOHOMHH.
Hctopuueckuii 0630p. CTeneHb KpaTHOCTH 3BE€3THBIX aHCaMOJIEH.



Tema 2. Tunvl u napamempol 080OUHBIX.
3akonbl Kerepa. DneMeHThI opOUTHL. THIB ABOMHBIX. CXeMbl KIaCCHPUKAIUH.

Tema 3. Lllupoxue osotinvie.

Busyanbubsie aBoiiHble. OpOuTaibHble [IBOMHBIC: OTHOCUTENBHBIE M HMCTUHHBIE OpPOUTHI,
OTIpeJIeICHUE DIIEMEHTOB OpOMTHI, BhIUHCIcHHE 3(pemepun. OmpenereHne Macc KOMIIOHEHTOB,
s dextsl cenexuuu. [lappl ¢ oOmMM COOCTBEHHBIM ABM)XKEHHEM. ACTPOMETPHUYECKHE JBOWHBIE.
WuTepdepomerprueckue TBOMHEIE.

Tema 4. Tecnvie Osotinbie.

CHeKTpOCKONMMYECKUEe ABOWHBIC: KPUBasl JYUEBBIX CKOPOCTEH, OMpPEAeSIiCHHE AJIEMEHTOB OpPOMUTHI.
JIBoiiHBIE C XpOMOC(HEpPHONH aKTHMBHOCTHIO, CUMOMOTHYECKUE JBOWHBIC, CIIEKTPAIBbHBIC JIBOWHEIC.
3aTMeHHBIC JBOMHBIC: KpUBas OJiecka, KiacCH(pUKAIMA 3aTMEHHBIX TBOWHBIX, 3 (EKTHI CEICKIINH.
Karaknuzmuueckue  aBoiiHbIE.  BHe-onTuyeckue  JBOWHBIC:  PEHTICHOBCKUE  JIBOMHBIE,
paguonyabCcapshl.

Tema 5. Onpedenerue macc KOMNOHEHMOB.

DddexTsr  cenexum. KomOunupoBaHHble ~ METOABI  OMpENEICHUsS  3BE3JHBIX  Macc.
CHeKTpOCKONMMYECKUE 3aTMEHHBIC JIBOWHBIC, Pa3pEIICHHBIC CIICKTPOCKOIMMYECKUE JBOMHBIC.
Karanoru ¢pyHIaMeHTaIBHBIX 3BE3HBIX ITAPAMETPOB.

Tema 6. Cmamucmuueckue c80UCmM8a 08OUHbIX.

OpueHTanust OpOUT, paclpeleieHue 10 TEePHOIY, OOJBIIONH IOJYOCH, SKCIECHTPUCHTETY,
OTHOIIEHHUI0O MacCc KOMIOHEHTOB. Cuctemsl Oonbluell KpaTHocTu. I[IpoOnema o6o3HaueHUi
KOMITOHECHTOB.

Tema 7. [lapamempul 36e30.
OcHoBHBIE 3Be3HBIC XapakTepucTuku. unarpamma ['epummpynra-Peccena.

Tema 8. Deonroyusi 0OUHOUHBIX 36€30.
OO6pazoBanue 3Be3/1, CTAIUU CXKATUS, CTAIUU STACPHOTO TOPEHUs, 3aKITIOYUTEIbHbBIE CTAAHNH.

Tema 9. Deonoyust 080IIHbBIX.
OO6pazoBanre MIUPOKUX U TECHBIX JIBOWHBIX, CTAJIUU SJIEPHOTO TOPEHUS, TIEPBBIM OOMEH, IEPEHOC
Macchl U Tpanchopmaliys opOUTHI, HaOII0JaTeNbHbIE TPOSBICHUS, TIO3IHUE CTA/IUU.

Tema 10. Hcmopus 36e30000pazosanus.

HauanpHass ¢yHkims macc. DyHKIUS CBETHMOCTH: JIOKalbHAas W (oToMeTpuyeckas (GyHKIus
CBETUMOCTH, (OTOMETPHUYECKH HepaspelieHHble BOWHbIE. COOTHOIIEHHE Macca-CBETUMOCTB!
MaJIOMaCCHUBHBIE 3B€3/Ibl, 3B€3/Ibl YMEPEHHBIX Macc. J[BOWHBIC CHCTEMBI M OTpE/IeICHIe HaualbHOU
(byHKIHMU Macc 3Be3I.

7. O0BbeM TUCHUIIINHBI
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8. CTpykTypupoBaHHOe N0 TemaM (pa3igeiaM) coJdep:KaHWe JHCHUILUIMHBI (MOXYJIsl)

¢ yKa3aHMeM OTBeJeHHOr0 HA HUX KOJMYECTBA AKAJeMHYECKMX YacOB M BH/bI Y4eOHBIX
3aHATHH

N3yuenne «kypca «/IBoiiHble 3Be3apl» BKIIOYAaeT B ceOS JIGKIIMH, HA KOTOPBIX
paccMarpuBaercs TEOPETHYECKOE coJiepaHue Kypca; CEMHUHApPCKHe 3aHATUA,
npeaycMaTpUBAIOIINe YIiyOJleHHOE M3y4YeHHE M 00CYKICHHE BOIPOCOB, 0003HAUEHHBIX B TEMax
JTUCIUIUIMHBL, CAMOCTOATEIbHYIO padoTy, 3aKIIOYArONIyIOCs B TOJATOTOBKE K JIEKIIMOHHBIM H
CEMHHAPCKUM 3aHATUSAM. TeMbl, paccMaTpUBacMble Ha JICKUMSIX W H3Y4aeMble CaMOCTOSITEIIBHO,
3aKpEIUISIIOTCA HA CEMUHAPCKUX 3aHATHUAX, [0 BOIIPOCAM, BBI3bIBAIOIIUM 3aTPYIHEHUS], TPOBOJSATCA
KOHCYJIbTALIUH.

Buabl y4eOHoi#l HATPY3KH U
HX TPYA0EMKOCTh, YaChI
dopmMa TeKyLIero
= KOHTPOJIfA
z HanmenoBanmue S yCIeBaeMoCTH 1
= pa3aesia IUCHUILINHBI & = NMPOMEKYTOUYHOM
2
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1 BBenenue 6 2 | - 2 2
2 Tumel ¥ mapaMeTpsl JBOMHBIX 6 2 } 2 2
3 [[Inpoxue nBOMHBIE 12 4 - 4 4
TecHble NBOWHBI -
4 €CHBIE JIBO e 12 4 4 4 CoGecenoBanue,
Onpenenenre mace -
orpoc
S KOMITOHEHTOB 12 4 4 4 P
CrarucTryeckue CBOMCTBa -
6 < 6 2 2 2
JIBOMHBIX
7 [TapameTpsl 3Be31 10 4 | - 4 2
8 DBOJIOIUS OJUHOYHBIX 3BE3]T 16 6 | - 6 4




9 DBOITIONHUS IBOMHBIX 16 6 : 6 4
10 Hcropus 3Be31000pa3oBaHus 6 2 | - 2 2
DK3aMeH B popme
MMHUCbMEHHOU
[IpomexxyTouHast arTecTanus 6 6 paboThI ¢
TOCTIETYIOIITIM
co0ecel0BaHUEM
HUTOro: 108 | 36 | - 36 36
9. Texkyumii KOHTPOJIb ¥ MPOMEKYTOYHAS aTTECTAIUS.

Tekymuii KOHTPOJIb MO JIUCHUIUIMHE «/[BOWMHBIE 3BE31bI» OCYLIECTBIISIETCA HA JIEKUUAX U
CEMUHAPCKUX 3aHATHUSIX W 3aKIIOYAETCS B OLICHKE aKTHUBHOCTH M KAayeCTBa y4yacTus B ONpoOcax U
co0OeceloBaHUAX IO MpoOiieMaM, H3y4aeMbIX B paMKaX TeM JICKIMOHHBIX 3aHSATHH,
apryMEHTUPOBAHHOCTH MO3UIMU; OLIEHUBAETCS IIMPOTA UCIIOJIb3YEMbIX TEOPETUUECKUX 3HAHUM.

[IpoMexxyTouHass arrecTtalus 0O JUCHUIUIMHE «J[BOMHBIE 3BE3/bD» NPOBOAUTCA B
OJIMHHAJIIIATOM ceMecTpe B (opMme 3adera M dK3aMeHa. 3adeT B (OpMEe MUCBMEHHOW paboThI,
9K3aMeH B (popMe MUCEMEHHOM pabOThI ¢ TIOCTIEAYIONINM COOSCeIOBAHUEM 10 TIPOrpaMMe.

Pe3ynpTaThl cpaud 3K3aMeHAa OLEHMBAIOTCA [0 IIKAJIEe «HEYIOBIECTBOPUTEIBHOY,
«YIIOBJIETBOPUTEIIBHO, «XOpOLIOY, «OTIUIHO. OneHkHn «OTIUIHO, «XOPOLIOY,
«YZOBJIETBOPUTEIBHO» 03HAUAIOT YCIEUIHOE MPOXO0KACHUE IPOMEXKYTOUHOM aTTeCTallH.

10. ®Dona ouenouynbix cpeacrtB (POC) naas  oueHUBAHUS Pe3yJbTATOB 00y4YeHHS
N0 JUCHUIIHHE (MOAYJIIO).

TpeboBannsi K  CTPYKType M coAepkKaHMI0  (oHIa  OLEHOYHBIX  CPEACTB
TeKYIIEero KOHTPOJISA ¥ MPOMEKYTOYHOM aTTeCTAIMM MO JUCUUILIHHE

HepequL OLCHOYHBIX CpCACTB, NMPUMCHACMBIX HA KaXKAOM 3TAllC IMMPOBCACHHUA TCKYILICTO
KOHTPOJIA U HpOMe)KYTO‘IHOfI aTTeCTalli 110 JUCHUIIIMHE, IIPECACTABJICHBI B Ta6J'II/IH€

IIpencrasnenue
HanmMeHnoBanue
KpaTkas xapakTepucTKa OLIEHOYHOTO CPE/ICTBA OLICHOYHOI'O
OLICHOYHOTI'0 CPEJICTBA
cpenctsa B poHIIe
OneHoYHbBIE CpeICTBA TeKYIero KOHTPOJIS
CpenctBo  KOHTpOJIS, OpPraHM30BaHHOE  Kak Ilepeuens Tem,
Tematuueckuii onpoc | crenuaibHas Oeceqa 1Mo TeMaTUKe MpeabayIIen N3y4aeMbIX B
(B popme OoTBETOB Ha | JIEKIIMM U PACCUMTAHHOE HA BBIACHEHHE OObeMa pamKax
BOIIPOCHI) Y KauecTBa 3HAHWM, YCBOCHHBIX 00y4YarOUIMMHUCS JUCIUTIAHBI
110 ONpE/IETICHHOMY pa3Jieny, TeMe, mpolieMe.
CpencTtBo  KOHTpOJIS, OpPraHU30BaHHOE Kak [lepeuens Tem,
cBoOOgHas Oeceda, IUCKycCHUsl IO TeMaTHKe U3Y4aEeMBbIX B
M3y4aeMol JMCUMILUIMHBI, pPACCUYMTAHHOE Ha aMKax
CobecenoBanue i A > P p
(5 hopme Beceb! BbISICHEHHE O0beMa 3HaHUN 00ydaromerocs o JUCIUTINHBI
p ’ BCEM HM3Y4YEHHBIM pazjienaM, TeMaM; CBOOOIHOTO
JTMCKYCCHUH TIO TEME)
HCII0JIb30BAHUS TEPMHUHOJIOTUU JUIS
apryMEHTHPOBAHHOTO BBIPAKEHHsI COOCTBEHHOM
MIO3ULUH.




TectupoBanue

CpenctBo KOHTpOJISI, TMO3BOJISIIOIIEE IMOJIYYUTH
OIICHKY YpOBHS (DaKTHUYECKUX 3HAHUH acHupaHTa
110 U3Y4YCHHOU TEME.

OO6pa3s1ibl TeCTOB

OIICHO‘IHLIG cpeacrea HpOMe)l(yTO‘lHOﬁ arrecranmuun

[TucemenHas paborta

Cpenctso, MI03BOJISIOIIIEE OLICHUTh
c(hOpMHUPOBAHHOCTH CUCTEMATUYECKUX
npeACTaBICHUN 0 MeTOo1ax HAY4HO-

HUCCIIENOBATEILCKON eATEILHOCTH.

[lepeuens Bompocos
K 9K3aMEHY

CpeI[CTBO, IMO3BOJIAIOIICC IMOJIYYHUTH OKCIICPTHYIO

TpeboBanus k

OLICHKY 3HAaHMM, YMEHHUM W HaBBIKOB II0 I HOPSAAKY
CobecenoBanue
OLICHMBAHMSI M aHAIMU3a PA3JIMYHBIX (DAKTOB U MIPOBEICHUS
SIBJICHUI B CBOEH Mpo(ecCHOHAbHOM 00JIacTH. cobeceoBaHus
11. [IIkajxa oueHNBaAHMUA.
I[Inanupyemsl Kputepuu oneHuBanus pe3yjibTaToB 00y4eHHUs
e pe3yJIbTaThl 2 3 4 )
00yueHust
3HATD: OrtcytcTBUE B nenom B Ycnemneie u
dbyHIaMeHTallb | 3HAHHM ycCIeuIHbIe, HO [EJIOM YCIIEIIHO | CUCTEMaTHYeCKue
HbIE 3aKOHBI (dyHIaMEeHTallbH | HE e, HO 3HAHUA
acTpO(U3UKH U | BIX 3aKOHOB CUCTEMAaTUYECKHU | colepKaliee byHIaMEHTATBHBI
3BE3HOMN acTpo(pu3UKH U € 3HaHUA OT/EJIbHBIE X 3aKOHOB
aCTPOHOMUU U | 3B€3/IHOU (dyHIaMeHTabH | MIPOOEIbI acTpOoU3UKH U
170:¢ ACTPOHOMUU U UX | BIX 3aKOHOB 3HAHUA 3BE3IHOM
B3alMOCBS3b B3aUMOCBS3EM acTpodu3uku U | pyHAaMEHTaNbH | ACTPOHOMHUH U UX
VK-1.b 3-1 3BE3THON BIX 3aKOHOB B3aMMOCBSI3¢eil
aCTPOHOMUU U acTpopU3UKH U
ux 3BE3JHOU
B3aUMOCBSI3e1 aCTPOHOMUU U
ux
B3aMMOCBSI3E1
3HATD: OrtcyrcrBHe B nenom B VYcenemnoe u
OCHOBHBIE 3HAHUU WIH YCIIELTHOE, HO LIEJIOM YCIIENTHO | CUCTEMAaTU4YECKOe
TIOHSATHUS dbparMeHTapHOE | HE e, HO 3HaHHE OCHOBHBIX
MaTeMaTU4YecK | 3HAHUE CHUCTEMATHUYECKO | COAEprKallee HOHSTHN
o1 00pabOTKH | OCHOBHBIX € 3HaHHe OT/IETTbHBIE MaTeMaTH4eCKOU
JaHHBIX O HOHSITHH OCHOBHBIX po6esbI 00paboTku
JIBOMHBIX MaTeMaTU4YECKON | MOHSATUH 3HAHUE JTAHHBIX O
3Be37ax 00paboTkH MAaTeMaTUYeCKO | OCHOBHBIX JIBOMHBIX 3BE€3/1aX
YK-1.b 3-2 JTAHHBIX O it 00paboTKH MTOHATUI
JIBOMHBIX 3B€3/1aX | JAHHBIX O MaTeMaTU4eCcKO
JIBOMHBIX 1 00paboTKH
3Be37ax JTAHHBIX O
JIBOMHBIX
3BE37aX
3HATD: OtcyrcTBUE B nenom B YcnemHoe u




OCHOBHBIC 3HAHUM UIIH YCIIELIHOE, HO 1I€JIOM YCIICIIHO | CUCTEMaTHYECKOe
MaTeMaTH4ecK | (hparMeHTapHOE HE e, HO 3HAHHUE OCHOBHBIX
e METOJIBI, MIPUMEHEHHUE CHUCTEMaTUYECKO | coJieprKallee MaTeMaTHYEeCKUX
WCIIOJIb3YEMBIE | OCHOBHBIX € IpUMEHEHUE OTJCIBbHBIC METOOB,
MpY PEUICHUH | MAaTEeMaTUYECKUX | OCHOBHBIX poOeIbI HCIIOJIb3yEeMbIX
3a1a4 METOOB, MaTEeMaTUYCCKH | 3HAHHE MIpU peIICHUN
aCTPOHOMUHU HCIIOJIb3yEeMbIX X METOJIOB, OCHOBHBIX 3amaq
JIBOMHBIX 3BE€3]1 | MPHU PEIICHUU WCIIONBb3YEMBIX | MAaTEMAaTUYECKH | aCTPOHOMUHU
OIIK-1.b 3-1 3a71a4 MpY pEUICHUN X METOJIOB, JIIBOMHBIX 3BE3]]
aCTPOHOMHUU 3a7a4 HCIIOIb3YEMBIX
JIBOMHEBIX 3BE3]] aCTPOHOMUHU MIpU PEUICHUN
JIBOMHBIX 3Be3d | 3amad
aCTPOHOMUHU
JIIBOMHBIX 3BE3]]
YMETH: OrtcyrcTBUE B niei1om B Ycnentsnoe u
CTPOUTH YMEHUS CTPOUTH | YCIICIIHOE, HO 1[E€JIOM YCIEIIHO | CUCTEMATHYECKOE
TEOPETUUYECKUE | TEOPETUUECKHUE HE e, HO YMEHUE CTPOUTH
MOJICIIH MOJICJIA IIUPOKUX | CHCTEMATHYECKO | COJEpIKaIlee TEOPETHUECKUE
IIUPOKUX U M TECHBIX € YMEHHE OTJICIBLHEIC MOJIEH IITUPOKUX
TECHBIX JIBOMHBIX 3BE3]I, CTPOUTH poOebI U TECHEIX
JIBOMHBIX UCIIONIb3YsI TEOPETHUUECKUE | YMEHUE CTPOUTH | JBOMHBIX 3BE31,
3BE3]I, KPUTHYECKUM MOJICIIN TEOPETUUECKHE | UCTIOIB3YS
HCIIONb3Ys aHaJn3 JTaHHBIX IUPOKUX U MOJCIN KPUTHYECKUI
KPUTUYECKHUI TECHBIX HIUPOKHUX U aHaJIu3 JaHHBIX
aHajanu3 JIIBOMHBIX 3B€3]I, | TECHBIX
IaHHBIX WCIIONB3YS JIBOMHBIX 3BE3]I,
VYK-1.b V-1 KPUTHYECKUI UCIIOJIB3YS
aHaJIN3 JAHHBIX | KPUTUYECKUM
aHaJIN3 TaHHBIX
YMETD: OtcyrcTBUE B nenom B VYcenemnoe u
MJIAHUPOBATh U | YMEHUS YCHENIHOE, HO LEJIOM YCHEIIHO | CUCTEMATUYECKOE
MPOBOJIUTH MJIAaHUPOBATH U HE e, HO MJIAaHUPOBATH U
SKCIEPUMEHTA | MPOBOAMTH CUCTEMATHUYECKO | colepkaillee MIPOBOJIUTH
JIbHEIE HKCIIEPUMEHTANIb | € YMEHHUE OTJCIILHBIC SKCTIEPUMEHTAITb
HUCCICAOBAHUS | HBIS TUTAHUPOBATh U | PoOeb HBIE
B o0JracTu WCCJIC/IOBAHMS B | IPOBOJUTH yMEHUE HCCIIEIOBAHUS B
JBOMHBIX o0actu SKCIIEPUMEHTAN | MJIAaHUPOBATh M | 00IACTH ABOMHBIX
3BE3]I, JIBOMHBIX 3BE3]I, BHEIC MIPOBOJIUTH 3B€3]I, OOBICHSITE
OOBSCHATH U OOBSCHITH U HCCIEAOBaHUS B | SKCIEPUMEHTANl | U OLIEHUBATH B
OIICHUBATh B OLICHUBAThH B obOnacTu BbHEIC paMKax
paMKax pamKax JBOMHEBIX 3B€3Jl, | UCCICIOBAaHMSA B | OCHOBHEIX
OCHOBHBIX OCHOBHBIX 00BICHATH U o0OJjactu bu3IIeCKuX
buznuecKux buznuecKux OIICHUBATh B JIBOMHEIX 3B€3Jl, | 3aKOHOB
3aKOHOB 3aKOHOB paMKax O0BACHATH U pe3yabTaThI,
pe3ybTaThl, pe3ynbTaThl, OCHOBHEIX OlLICHUBATE B MOJIyYCHHBIE B
MOJTYYEHHBIE B | MMOJTyYEHHBIC B (buzmyecKkux paMKax rporiecce
npoiiecce npoiiecce 3aKOHOB OCHOBHEIX JKCIEPUMEHTA
AKCTIIEPUMEHTA | SKCIIEPHUMEHTA pe3yabTaTHI, (buzmgecKkux
YK-1.b V-2 IIOJIyYCHHBIE B 3aKOHOB
npouecce pe3yJIbTaThl,
JKCIIEPUMEHTA MOJTyYEHHBIE B
nporecce




HKCIEPUMEHTA

YMETD: OtcyrcTBUE B nenom B Ycenemnoe u
pemarb YMEHHUS pelIaTh YCHENIHOE, HO II€JIOM YCIEIIHO | CUCTEMATHYECKOE
THIIOBBIC TUIIOBBIC 3314l | HE e, HO YMEHUE pellaTh
3aJa4n acTpo(u3UKH CHUCTEMATHUYECKO | colepiKaliee THUIIOBBIE 3a1a4U
acTpO(U3UKH U | 3BE3THOMN € YMEHHE OTJCIBbHBIC acTpOPU3UKH U
3BE3IHOMI aCTPOHOMUU pemiaTh poOeIbI 3BE3IHOM
aCTPOHOMUU TUIIOBBIE 33J]a4M | YMEHUE PellaTh | aCTPOHOMUHU
OIIK-1.b V-1 acTpo(H3UKK U | TUTIOBBIC 3a7a91
3BE3HOU acTpo(hu3UKH U
aCTPOHOMUU 3BE3THOM
aACTPOHOMUU
YMETH: OtcyTcTBUE B niestom B VYcenenrnoe u
CTPOUTH YMEHUS CTPOUTH | YCIICIIHOE, HO 1[E€JIOM YCIEIIHO | CUCTEMATHYECKOE
MaTeMaTH4YeCK | MaTeMaTUYECKHE | HE e, HO YMEHHE CTPOUTh
He MOACIU MOJICJIA IIUPOKUX | CHCTEMATHYECKO | COAEpIKaIlee MaTeMaTHYCCKHE
IIUPOKUX U M TECHBIX € yMeHue OT/EJIbHBIE MOJICIIA ITUPOKUX
TECHBIX JIBOMHBIX 3BE3]I CTPOUTH poOebI U TECHEIX
JIBOMHBIX 3BE3]1 MaTEeMaTHYeCKH | YMEHHUE CTPOUTDH | ABOMHBIX 3BE3]
OIIK-1.b V-2 € MOJIeJIN MaTEeMaTHYCCKU
IIUPOKUX U € MOJIENIH
TECHBIX HIUPOKHUX U
JIBOMHBIX 3B€31] | TECHBIX
JIIBOMHBIX 3BE3]]
BJIAJIETD: OtcyrcTBue/dpar | B nenom B VYcnenrnoe u
MaTeMaTU4ecK | MEHTapHOE yCHENIHOe, HO 1IEJIOM YCIIEITHO | CHCTEMAaTU4YeCKOe
UM afmnapaToMm, | BIIaJICHUE HE e, HO BIIaJICHUE
MPUMEHSEMBIM | MAaTEMAaTHUYECKUM | CUCTEMATHYECKO | coliepiKaliee MaTeMaTHYECKUM
B aHAJIN3¢ anmapaTom, € BIIaJICHUE OTJEIbHBIC anmnapaTom,
JIAHHEIX O MPUMEHSEMBIM B | MATEMAaTHYECKH | MPOOEIIbI MPUMEHSEMBIM B
JBOMHBIX aHaJIM3€ JaHHBIX | M anmnapaTroM, BIIaJICHUE aHaIM3€ JAaHHBIX
3BE3J1aX 0 JBOMHEBIX MIPUMEHSEMBIM B | MATEMAaTUYECKH | O JIBOMHBIX
VK-1.b B-1 3Be3J/1aX AHAJIN3E JAHHBIX | M almaparoM, 3Be3/1aX
0 JBOMHEIX MIPUMEHSEMBIM B
3Be3/1aX aHaJIM3€e JAaHHBIX
O JIBOMHBIX
3Be3/1aX
BJIAJIETD: OtcyrcTBue/ppar | B nenom B VYcenemnoe u
METOJaMU MEHTapHOE YCHENIHOE, HO LIEJIOM YCIIEUTHO | CHUCTEMAaTUYECKOe
TEOPETHUYECKOT | BIIAJICHHE HE e, HO BJIaJICHUE
0 METOdaMH CHUCTEMATHUYECKO | colepikailiee METOdaMHU
WCCTIEOBAaHUS | TEOPETHYECKOTO | € BIIAJICHHE OTJEIIbHBIE TEOPETHIECKOTO
LIIUPOKUX U HCCICA0BaHUS METOJaMU MPOOEITbI HCCICAOBaHUS
TECHBIX IUPOKHUX U TEOPETUYECKOTO | BIIAJICHUE TUPOKUX U
JBOMHEIX 3B€3]] | TCCHBIX JBOMHEIX | HCCIICIOBAHMS METOJaMU TECHBIX JBOMHBIX
VK-1.b B-2 3BE3 ]I IIAPOKUX U TEOPETUUYECKOTO | 3BE3]]
TECHBIX HCCIEIOBAHUS
JIBOMHBIX 3B€3]l | HIUPOKUX U
TECHBIX
JIIBOMHBIX 3BE3]]
BJIAAETD: OtcyrctBue/¢ppar | B nenom B YcnemHoe u
HaBBIKAMH MEHTapHOE YCTENIHOE, HO 1IEJIOM YCIIeIITHO | CHCTEMAaTUYeCKOe
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TIOMCKa, BIIAJICHUC HE e, HO BJIAJICHUE
aHanm3a u HaBEIKAMH CHUCTEMATUYECKO | coliepikailiee HaBEIKAMHU
00paboTKu IIOMCKA, aHAJIM3a | € BJIaJICHHUE OTJICIBLHBIC ITOMCKa, aHaJIn3a
JAHHBIX O 1 00paboTKH HaBbIKaMU poOesbI 1 00paboTKH
JIBOMHBIX JTAaHHBIX O IOMCKA, aHaJI3a | BaJIcHUE JTAaHHBIX O
3Be3fgax OIIK- | nBOWHBIX 3Be37ax | M 00pabOTKH HaBBIKaMH IBOMHBIX 3BE3/1axX
1.5 B-1 NAHHBIX O TOMCKa, aHaJIM3a
JIBOMHBIX 1 00paboTKH
3Be37ax JTAaHHBIX O
JIBOMHBIX
3BE37ax

12. TunoBbIe KOHTPOJIbHBIC 3alaHUsl MJIH HHBIC MaTepHajJbl s NPOBCACHUA TEKYHICIO
KOHTPOJIA YCIIEBA€MOCTH.

Mamepuanbl mexywie2o KOHmMpoOAA yCHeeaemoCcmu 00yHarouuxcs
3aoauu moxcno naiimu no aopecy: ftp://pubftp.inasan.ru/pub/malkov/BINARIES

Hpumep: Boiuuciumes cmenens KpamHocmu 3A0AHH020 36€30H020 AHCAMOJIA

13. TunoBble KOHTPOJIbHbIE HHbIE

l'lpOMC)KyTO‘IHOifI arrecranmu.

3aJaHus HJIN MaTepUuaIbl JJISA NMPpOBCACHUSA

Mamepuanvt npomedrcymouHol ammecmayuu 00y4arouiuxcs
Bonpocul k sx3ameny u 3auemy moducHo Hatimu no aopecy:

ftp://pubftp.inasan.ru/pub/malkov/BINARIES

Hpumep: Tumsr HBOI;'IHI)IX CUCTEM, IJIA KOTOPBIX BO3MOXHO BBEIYUCIICHUEC JUHAMUYCCKUX MacCC
KOMIIOHCHTOB.

14. MarepuajibHO-TeXHHYecKass 0a3a, HMH(POPMALMOHHBIC TEXHOJOIHH,
olecrieyeHne U HH(POPMAILMOHHBIE CTIPABOYHbIE CHCTEMbI

NporpaMMHoOe

OcHoBHast TUTEpaTypa.
A.batten "]IBoitHbie U KpaTHbIE 3Be37b1", M., Mup, 1976.

Aitken R.G. "The binary stars". Dover Publications, Inc., New York, 1964.
Kopal Z. "Dynamics of close binary systems”, D. Reidel Publishing Company, 1978.

de Loore C.W.H., Doom C. "Structure and evolution of single and binary stars", Kluwer
Academic Publishers, 1992.

5. A.I''Macesuu, A.B.TytykoB "DBomrorus 38e31: Teopus U Habmoaenus', M., Hayka, 1988.

o

JlononHUTENRHAS IUTEPATYPA.
1. TI.Kyro "HaGmroneHus Bu3yaaibHO-IBOMHBIX 3Be31", M., Mup, 1981.

2. B.M.Jlunynos "B mupe nBoiinbix 38e3xa", M., Hayka, 1986.
3. Kallrath J., Milone E.F. "Eclipsing binary stars. Modeling and analysis". Springer, 1999.

HNuTepHeT-pecypcesl.
1. ftp://pubftp.inasan.ru/pub/malkov/BINARIES
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MarepuajibHO-TeXHHUYeCKOoe o0ecreyeHue

B coorBerctBUM ¢ TpeboBaHusMu 1. 5.3. oOpasoBarenpHOro cranmapra MIY mo
HAIPABJICHUIO TIOJATOTOBKU «DHU3UKay.

Kypc Moxer ObITb HpoYMTaH B TIOTOYHOM AayIWTOPHUHM MpPU HATUYMU: pabOTAIONIMX
AJIEKTPUUYECKUX PO3ETOK, KOMITBIOTEPA, IIPOCKTOPA, IKpaHa, ydeOHOM JOCKH.
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