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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[IporpaMmy IUCHUTUTHHBL pa3padoTasi(a)(u): TJIaBHBIN HAYIHBIN COTPYHUK, J.H. (lotieHT) Brukmaes U.®. (HUJI
acTpodoTOMETpUH 1 3Be3/IHbIX aTMocdep, Kadenpa actponomuun 1 kocMudeckoit reonesun), [lfan.Bikmaev@Xkpfu.ru ; crapmmit
npenojasaresns, K.H. CkisiHoB A.C. (Kadenpa actpoHomun u kocMuyecko reofesuu, OtaeneHre acTpopu3ruKu U
KocMuueckoii reoesun), Aleksandr.Sklyanov@kpfu.ru ; 'abneeB Makcum Maparosuy

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIETEeHI[UN npuoopeTaeMoii KOMIETEHIINN
TIK-1 BrageHue MeToaMu aCTpOHOMHYECKOT0, (PU3MYECKOTr0 M MAaTEMAaTHYECKOTO UCCIEIOBAHUS

[Py aHAJIM3e IT100abHBIX TPOOJIEM Ha OCHOBE IJIOOAIBHBIX 3HAHUH (DyHIAMEHTAIBHBIX
(prsnKo-MaTeMaTHUECKUX AUCLIUIIIAH

T1K-4 BraneHue HaOMonaTeTbHBIMU M 9KCIIePUMEHTATLHBIMUA METOJJAMH HCCIIETOBAHMIA
ACTPOHOMIUECKHX U (PU3NIECKUX OOBEKTOB U SIBJIICHUI

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

- 6a30BbIe ACTPOHOMUYECKHUE U (PU3UKO-MAaTEeMaTUIECKUE TEOPHH;

- UCTOPUIO OTKPBITUS M UCCIIeOBAHUS (PU3MIECKU MTEPEMEHHbBIX 3BE3;

- COBpEMEHHbIE METO Il HAOIOIeHU (PU3UYECKU TTEPEMEHHBIX 3BE3/I;

- THITBHI (PU3UYECKY TIEPEMEHHBIX 3BE3];

- COBpPEMEHHBIE TEOPUH MPUYKH NEPEMEHHOCTH (PU3MUECKH NEPEMEHHBIX 3BE3L;
HoykeH ymeTh:

- OTIPEIENIATh TUTIbI (PU3UYECKU TIEPEMEHHBIX 3BE3/I M0 KPUBBIM OJIECKa;

- BBIYUCIIATD pa3inuHble (PU3UYECKUE XapaKTePUCTUKY (DU3NYECKU TIEPEMEHHBIX 3BE3]I, UCTIONb3Ys (POPMYJIBI X CBS3EH C
JPYTMMH XapaKTepPUCTUKAMMU;

- (hopmynupoBaTh 3aJaHus Ha HAOJIOAEHNST 1 00padaThIBaTh Pe3yJIbTaThl HAOMOACHUH (PU3NUECKU TTEPEMEHHBIX 3BE3/L LIS
orpeziesieHnst TpeOyeMbIX (PU3NIECKUX XapaKTePHUCTHUK;

I[OIDKGH BJIa€Th:

- METOUMKOM MPOBE/IeHH s TEOPETUYECKOTO UCCIIeA0BaHUS (PU3NUECKH IIEPEMEHHBIX 3BE3]1, BKJII0Yasl BHIBOJ HOBBIX, paHee
HEM3BECTHBIX, (pOpMYJI.

2. Mecto gucnummmabl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuuiuimHa (MoayJib) BKJIoueHa B pasaen "b1.B.06 ducuumiussl (Moay/u)" OCHOBHOM MpoghecCHOHAIbHON
oOpazoBaresnbHO porpammsl 03.05.01 "Actporomust (Actpodusuka 1 kocmosorus)” 1 orHocurest Kk yactu OITOIT BO,
(opmupyemMoii yyacTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHUIA.

OcBauBaetcsi Ha 5 Kypce B 9 cemectpe.

3. O6'bem qUCHHMILIHHBI (MOJIYJisI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacOB, Bbl/IeJI€eHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4amImuxcsa ¢ npemnogasareemM (110 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYI0
padoTy o0yJamomuxcs

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 3 3a4yeTHbiX (bie) enuuuil(bl) Ha 108 yaca(oB).

KonrtakTtHas padora - 55 yaca(oB), B TOM UFHCIIe JIEKITUM - 36 Jaca(OB), MpakTHUYeCKHe 3aHATUS - 18 yaca(oB), tTabopaTopHbIe
padors! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - 1 yaca(oB).

CamocrositesibHast pabota - 53 daca(oB).
KouTposns (3auét / x3amen) - 0 yaca(oB).
dopma MpOMekyTOYHOTO KOHTPOJISI JUCIUILIMHBL: 3a4eT B 9 cemectpe.

4. Coep:xaHue JUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaA€MHYE€CKHUX YaCOB U BUI0B yqeﬁmﬂx 3aHATHN
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4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-

HX TPYJA0EMKOCTb (B yacax) CTOSI-

N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-

Bcero | cgopwme | Bcero |¢popme | 00Ta

Tema 1. Mctopust OTKpPBITUS U KCCIIEIOBAHMS
1. |pusnyecky nepeMeHHBIX 3BE3] 9 2 0 1 0 0 0 4

Tema 2. CoBpeMeHHBIE METOIbI BHISIBICHUS 1
HaOmoneH!s1 (PU3MIECKU ITePEMEHHBIX 3BE3/I:
2. |KpaTKue CBEeJIeHUs U3 acTpo(poTOMETpHN U 9 4 0 2 0 0 0 6
ACTPOCHIEKTPOCKOIUH

Tema 3. OcHOBHBIE KJ1acChl (PU3UYECKU
3. [mepeMeHHbIX 3BE3[I: MyJIbCUPYIOIIUE U SPYITUBHbIE 9 2 0 1 0 0 0 2

Tema 4. Ilynbcupyiomue nepeMeHHble 3BE3/1bl:
4. |kmaccmueckuie niedpenpl, MX (PU3NIECKas TEOPHS 9 4 0 1 0 0 0 6

Tema 5. [lynbcupyioniye nepeMeHHbIe 3BE3/IbI:

npyrue tunsl tedenn (W Hessl, RR Jlupsl, nenbra
3. [I{uta, 6eta Iledes), MX OTIMYUA OT KJIACCUIECKUX ? 2 0 2 0 0 0 6

Tema 6. [Tynpcupyioniue nepeMeHHbIe 3BE3IBL:
6. |Porronepuomeckye (MUpPUIIBI), TIOTYTIPABIJIbHBIE 9 > 0 > 0 0 0 4
1 HeTIPaBWJIbHbIE TIEPEMEHHbIE THT'AHTHI 1
CBEPXTUTaHTHI

Tema 7. DpynTUBHBIE IEpEMEHHbBIE
7. |3B€3apI-kapauku: UV Kura u BY [Ipakona 9 2 0 2 0 0 0 4

Tema 8. Monospie 5pyNTUBHBIE IEPEMEHHBIE
8. [3B€3apl: T Tenbua u FU Opuona 9 4 0 2 0 0 0 3

Tema 9. DpynTUBHBIE IEpEMEHHbIE
3BE3/1bI-CBepXTUranThl: R CeBepHoit KOPOHI)I u 9 4 0 > 0 0 0 4
sIpKUe roytyobie iepeMeHHbie S 3010T0i PHIObI

Tema 10. Karaknu3Mudeckue spynTUBHBIE

TiepeMEeHHBIE 3BE3/IBI: HOBBIE, IIOBTOPHBIE HOBHIE,
10. |KapJIMKOBBIE HOBBIE, MOJSIPBI, CHMOMOTHYECKHE 9 4 0 1 0 0 0 6
TIBOMHBIE

Tema 11. KaTakn3muueckue spynTUBHbIE
11. |mepeMeHHBIe 3BE3/bI: CBEPXHOBbIE, UX THITBI 9 4 0 1 0 0 0 4

Tewma 12. CosHue Kak nepeMeHHas 3Be3/a:
12. |mysbcaliioHHas ¥ SpYNTUBHASA COCTABJISIOIIUE 9 2 0 1 0 0 0 4

l1Toro 36 0 18 0 0 0 53

4.2 Coaep:xaHue JUCHUILUIMHBI (MOYJIs1)

Tema 1. UcTopusi OTKPBITHS U HcCJe0BaHUsI (PU3HYECKH NTepeMeHHbIX 3BE3 /1

HoBble 1 cBepXHOBBIE B APEBHUX JieTonucsax. OTKpbiTe nepeMenHocT Mupsl Jasugom Padpunmycom. OTKpeITHE
nepemenHocty enbthl Ledes Txonom I'yapaiikom. Ucnons3oBanue potorpaduu Juist OOHApYyKeHHUs IIEPEMEHHBIX 3BE3I.
O0603HaueHus nepeMeHHbIX 38€311. Karanoru nepemenHbIx 3BE3/1. OOIIMiA KaTaior nepeMeHHbIx 38E371. OOliee npeacTaBieHue
0 cucTeMax Kjaccupukauuy (PU3NYECKU IEPEMEHHBIX 3BE3I.

3AE
Crpanuna 4 u3 10. IEl YHH



Iporpamma pucimruiunel "®usnuecku nepemennsie 38e3pl”; 03.05.01 "Acrponomus'.

Tema 2. CoBpeMeHHbIE MeTOAbI BbISIBJIECHHS H HA0MI0eHNs1 (pH3NUeCcKN MepeMeHHbIX 3BE3/1: KpaTKHe CBeJeHHs
U3 acTPOPOTOMETPHH H ACTPOCHEKTPOCKONNNI

Iepexon ot pororpacuueckoi IMyJILCUU K TBEPIOTEIbHBIM MPUEMHUKAM H3nyueHuss. OCOOEHHOCTH aBTOMATHUYECKON
00paboTku 1 poBbIX 300paxeHuit. CoBpeMeHHble 0030pbl HeOa. CTHpaHue rpaHu MEX1y NepeMEeHHBIMU U HOPMAJTbHBIMU
3BE3mamu. CoBpeMeHHBIe MeTOIB acTpodoTomeTpur. OTHOCHTENbHAS aCTPOOTOMETPHS, €€ COBPEMEHHAsI TOYHOCTb.
IpoGnema 3BE311 cpaBHeHus1. COBpeMeHHbIe METO/IBI acTpocieKkTpockonuu. Orpeie/ieHre JTy4eBbiX CKopocTeil o 3 dekty
Honnepa, ero coBpeMeHHast TOYHOCTb.

Tema 3. OcHoBHBIE KJacChl (PU3NYECKH IePeMEHHBIX 3B€3/1: MyJIbCHPYIOIINEe M SPYNTHBHbIE

Bo3MoskHbIe IPUUYKMHBI (PU3UIECKON MepeMeHHOCTH 3BE3/1. OOIiee npecTaBieHe O COBPEeMeHHO! KiiaccuduKaimu (pusndecku
TiepeMeHHBIX 3BE3/1. VI3MeHeHre 3BE3IHON BEIMUMHBI M CIIEKTPAJIBHOTO KJlacca 3Be3/Ibl BCIISACTBUE M3MEHEHH S TUIOIIAAN
dortoceps! 1 e€ Temneparypsl. XapakTepHble KpuBble Oecka (PU3MIECKH NEPEeMEHHBIX 3BE3] PA3HBIX KJIACCOB.

Tema 4. Ilyascupyromye nepeMeHHbIE 3BE3IbI: KJIaccnueckne med enanl, nx (pu3ndeckasi Teopusi

Otkpertre 'eapuertoit JIuButT 3aBucHMOCTH "'Tieprog-cBeTuMOCTh 1iist tiepen. [lkana paccTosiHMIA, OCHOBaHHAS Ha
uedennax, u e€ npodiembl. XapakTepHasi KpuBasi OJiecKa KiiacCuyecKux teden, i3MeHeHHe CIIeKTPAIbHOro Kiacca U
CBETUMOCTH B €€ pa3iIMYHbIX (pa3ax. DBOMOIMOHHBIN CTATyC KIACCHIECKUX Teden, (pr3muecknii MeXaHU3M ITePeMEHHOCTH.
Poub moHM30BaHHOTO Teiis, BHIBOJI YPaBHEHHUH My TbCAIIU.

Tema 5. Ilyascupyromue nepemMennsbie 3B€3ab1: Apyrue Tunsl nedeng (W desol, RR JIupsl, geabra [llura, 6eTa
Hedest), nx oTIAMYHA OT KJIacCHYECKHX

OTmunst APYrUX THNOB Leden OT KIACCHUEeCKHX, UX XapaKTepHble KpUBble OecKa, TPHIMHBI OTJIMYHE. [1poGieMsl Kbl
PACCTOSIHUM, CBSI3aHHBIE C CYIIIECTBOBAHMEM Pa3IMYHbIX TUIOB Hedens. [looca HecTaOUIBHOCTH Ha AMarpamme
Iepommpynra-Paccena. DBOTONMMOHHBIE CTATYCH PA3IMYHBIX THIIOB Hedpena. OTHOIIeH e pa3aimdHbIX THIOB medens k [ u 11
THIIaM 3BE3HOTO HACEJICHHS.

Tema 6. Ilyjbcupyroinue nepeMeHHble 3BE3/bI: 10JT0oNepuonyeckue (MUPU/Ibl), MOJyNPaBUIbHbIE U
HeNpAaBUWIbHbIE NlepeMeHHbIe TUTAHThI U CBEPXTUTraHThI

XapaKTeprIe KpHUBBIC OJrecka AOJITOINICPUOANYCCKUX, TTOJYIIPABUJIBHBIX U HENIPABUJIBHBIX IIEPEMEHHBIX TMT'AHTOB U
CBCPXI'UI'AHTOB. XapaKTepHHC BpPEMCHA U aMIUIUTY bl IEPEMEHHOCTH. Bo3moxHbIe (I)I/ISI/I‘ICCKI/IC MeXaHM3MEI. PacriosioxeHne
Ha Juarpamme FepumnpyHr a-Paccena n E)BOJHOHI/IOHHHﬁ CTartyc. HOHFOHCPHOHI/I‘ICCKI/IG, NOJIylIpaBUJIbHBIE U HETIPABUJIbHBIC
NEPEMCHHBIC TMT'AHTbI U CBEPXTUT'AHTHI KaK prHHCﬁmHC 3Bé3JII)I 1 00BEKT HENOCPEACTBEHHOI'O Ha6IIIO)IeHI/IH JVCKOB 3B63II.
XapaKTeprIe AC€TAaJIM Ha UX OUCKaX.

Tema 7. dpynTuBHbie nepemMennsblie 3Bé3abl-kapianku: UV Kuta u BY /Ipakona

Beneixuatommue 38€3p! Tuna UV KuTa Kak camblil MHOrOUYHCIIEHHBIN THIT TIEPEMEHHBIX 3BE3]I, UX PACIIOIOKEHHEe Ha
Juarpamme ['epuimmpyHra-Paccesna 1 5BOMIOIMOHHBIN cTaTyc. XapaKTepHble OCOOSHHOCTH BCIBIIIEK B Pa3JIMUHBIX IUANa30Hax
JUIVH BOJIH 9JIEKTPOMAarHUTHOTO U3Ty4eHus. Bo3MozxkHble mpruuHbl Benblek. ITpokcuma Lenraspa kak 3Be3na tuna UV Kura.
[epemennsie 38€31p1 TUNA BY [IpakoHa: poss MSITEHHOH U XpoMOCc(epHON aKTUBHOCTH. MeTOIbI hcciieJOBaHUSI
3aMATHEHHOCTH.

Tema 8. Moaoabie spynTtuBHbie nepeMenHble 38€3b1: T Teabna u FU Opuona

XapakTepHble IIPU3HAKN MOJIOJBIX SPYyNTUBHBIX epeMeHHbIX 3B€371 Tnna T Tembra n FU Opuona. Oco6eHHOCTH X CIIEKTPOB.
Pacnionoxenne Ha muarpamme ['eprymmpynra-Paccena n aBomonnoHHsH craryc. Tpeku Xasicn. Bo3aMoxHbIe MeXaHU3MBI
MEPEMEHHOCTH. AKKPELIMOHHBIE IUCKH, AKEThI, (POPMUPOBAHUE MIAHETHBIX cucTeM. CBA3b ¢ IU(pPY3HBIMI TYMAHHOCTSIMH.

Tema 9. DpynTUBHBIE epeMeHHbIe 3BE3abI-cBepxXruranTbl: R CeBepHoii KopoHb! 1 ApKHe roJyobie mepeMeHHbIe
S 3oaoToii PriobI

XapakTepucTrKa KpUBbIX OJiecka nepeMenHbix Tvna R Ceseproii Koponsl. MIx pacnionoxeHue Ha Auarpamme
Iepuimpynra-Paccena v 9BOMIOIMOHHBIN CcTaTyC. DPYIIFS YIISPOAHOHN NbIUIM KaK BOZMOXKHBIA MEXaHNW3M IEpPEMEHHOCTH.
XapakTepHble MPU3HAKH SPKUX royyObIX IepeMeHHbIX. VX pacrnosioxkeHue Ha quarpamme [epinmpyHra-Paccena u
9BOJTIIOLIMOHHBIN CTaTyC, BO3MOXHbBIE MEXaHU3MBI [IEPEMEHHOCTH.

Tema 10. KaTakan3zmuueckue 9PYNTUBHbLIC IEPEMECHHbIC 3BE3bI: HOBbI€, MOBTOPHLIEC HOBbIC¢, KAPJHUKOBbLIC
HOBbI€, TOJISIPGI, CHMOHNOTHYECKHE JBOIHbIE

Pannne IMMPEACTABJICHUS O HOBBIX, XapaKTEPUCTUKA KPUBBIX Onecka. OTKpLITI/Ie ux ﬂBOﬁCTBeHHOCTH, AKKpelunu.
SBOJ'IIOL[I/IOHHHﬁ CTaTyC KOMIIOHEHTOB HOBOW. HpeHKaTaKﬂI/BMI/I‘ICCKI/Ie ﬂBOfIHbIe 3BE3/IbI. dusnueckue IMPONECChl, UBMECHEHHNEC
CIICKTpa U CBETUMOCTH B XOA€ BCIIbIIIKUA. HOBTOpHaH MMprupoJa BCIIbIIICK. CXO,HCTBO " pa3jiniyus TUIIOB KaTaKJIM3MUIECKUX
NEPEMCHHBIX: HOBBIX, KapJIMKOBBIX HOBBIX, IMOJIAAPOB, CUMOHOTHYECKHX HBOfIHI)IX.

Tema 11. KaTakan3zmuueckue SPYINTUBHbLIC IEPEMECHHbIC 3BE3bI: CBE€PXHOBbIC, UX THUIIbI

XapaKTepI/ICTI/IKa KPUBBIX Oyecka Pa3HbIX TUIIOB CBEPXHOBBIX. COBpeMEHHI)Ie NPEACTABJICHUSA O MPUYHWHAX BCIBIIIEK PA3HbIX
THUIIOB CBEPXHOBLIX. Hpenen ‘laanaceKapa, npeac MacChl HeﬁTpOHHbIX 3BE3. Bo3moxHbIe NpEeAICCTBEHHUKN CBEPXHOBBIX
Pa3JIMYHBIX TUIIOB. dusnueckue IMPONLECChl, UBMEHEHHNEC CIIEKTPAa U CBETUMOCTH B XOJ€ BCIIBIIIKUA. IlIxama paCCTOHHHﬁ,
OCHOBAHHAs Ha CBEPXHOBBIX TUIIA Ia, eé 000CHOBaHHUE aKerLIHOHHOfI MOJEJIbIO 1 HpO6J’IeMI>I. CTOJIKHOBEHHE ABYX OebIX
KapJIMKOB KaK aJIbTEpHATUBHAA MOJIEJIb CBEPXHOBLIX TUIIA Ia.

Tema 12. COJIH[IC KaK 1nepemMeHHas1 38e3/1a: mMyJbCallMOHHAasA U 9PYNITUBHAA COCTABJIAIOIINE

SAEKTPOHHBH
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CosnHevHast MOCTOSsIHHAS, €€ I3MEHEHHs1, BO3MOKHBIE IPMUMHBI N3MeHeHU . [ToHsATHE O reJIMoceicMOoIIOruy, COJTHIETIONO00HbIE
KosieGaHus1 3BE3]1, XapaKTepHble MEPHObl M aMILTUTYIpl. [IsTenHas n xpomocdepHas akTuBHOCTh CosHuia. LIMKJIBl comHeuHOR
akTuBHOCTH. COJIHIIE KaK 3pyNTUBHAsA NepeMeHHas 3Be3/1a Tuna BY JlpakoHa: TUIIMYHbIE YePThl U UHAUBUIYJIbHbIE
ocobeHHoctu. Ponb uccnenoBanmii CostHIIA B MOHMMAHUN MEXaHMU3MOB MIEPEMEHHOCTH JPYTUX 3BE3L.

5. IlepeyeHb y4eOHO-METOJUIECKOTO 00eceYeHHsI JJIsl CAMOCTOSITEJbHON Pa6oThl 00yJaromuxcs 1mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuacTtust. CamocrosiTenbHas paboTa MojipasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSITHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesIbHas paboTa 00yYaIoMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaNBAEMBIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSTEIbHOM pabOThl 00YYaIOIIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKs1, HATIPABJIEHHBIE Ha 3aKPeTUIeHNe 3HAHWI U OTPaOOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUINHE.

OpraHu3aiys CaMOCTOSITETIHON padoThl 00YUAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00pPa30BATEILHBIMK PECYpPCaMU, BKIIOYASL:

[Nopsiok opraHu3aLvK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AesATEILHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmMaM ClrielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HayKu U Bhiciero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepeTBa odpasoBanust Poccuiickont Peneparmu Nel4-55-996un/15 ot 27 Hos16pst 2002 1. "O6 akTUBU3ALUN
CaMOCTOSITEJILHOI pabOTHI CTYAEHTOB BBICIIUX yY4eOHBIX 3aBe/ICHUI "

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazanckuii (ITIpuBomKCKmii)
(penepasbHbIil yHUBEpCUTET"

[paBua BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii ([TpuBomkckuit) dpenepaibHblil yHUBepcUTeT"

JlokanbHele HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa

6. ®OH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MO IYJII0)

DoHJ OIIEHOYHBIX CPEACTB MO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPAaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/T OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOYHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B ¢oHIe 01IeHOYHBIX CPENICTB COAEPKUTCS CIeayoIas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETCHIIMH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTepHH OlICHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MexaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUILTUHE (MOIYJIO);

- OTIMCaHWE MOPsIIKa IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KAKIOTO OICHOYHOTO CPEe/ICTBA;
- KpUTEpHH OLIEHWBAHUS [JTs1 KaXJJOr0 OLIEHOYHOTO CPEJICTBA;

- COACPIKAHNEC OLIEHOYHBIX CPEACTB, BKJIIOYaA TpeGOBaHI/IH, MMPEeABbABIIACMBIC K HeﬁCTBHHM 06yqa10umxc51, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIMIUIMHBL (MOJIYJIs) TIPEAToJIaracT u3yuyeHne OCHOBHOM 1 JIONIOJIHUTEIIbHON yueOHOM mTepatypsl. Jlnteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BApUAHTOB (JIMOO B 0O0MX M3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHMH 3aKTI0YeHHBIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMM;

- B mevyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. JlobaueBckoro. OOyyJaronuecs mojy4yanT yIeOHyIo JTUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPAaBHJIAMHK T0JIb30BaHUsI HaydHO! OMOINOTEKON.

DJIeKTPOHHbIE U3AHMSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTMHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DieKTPOHHBbIH yHUBepcuTeT" . [Ipy CONb30BaHUM TEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaomnmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KakKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4arolierocsi U3 4uclia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

HepequL OCHOBHOH 1 HOHOHHI/ITGHLHOﬁ yqe6Hoﬁ JIMTEPATyphl, HCOGXOHHMOﬁ JJ11 OCBOCHUA JUCHUITIIMHBI (MO)IyJ'IfI), HaXOUTCA

B [Ipusoxennu 2 k pabovel mporpaMmMe JUCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY N3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBooOJIaAaTe sIMU JIEKTPOHHBIX M3/IaHWI U IPY U3MEHEHNH KOMIUTeKToBaHus (oHnoB Hayunoi 6udmmorexn KOV,
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8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANUOHHOM ceTH ""MIHTepHeT'', HE0OXO0AMMBIX JIIsI
OCBOEHHS TUCIHILINHBI (MOXyJIs)

I'pynma 1o u3y4eHuIo nepeMeHHbIX 3Be3/1 IHCTUTYTa acTpOHOMUH POCCHIACKOI akaieMUH HayK -
http://www.inasan.ru/divisions/vsss/gcvs/

Kypnan "ActpoHomuueckuil skypHai' - http://sciencejournals.ru/list-issues/astrus/

Kypnan "Acrpodusuka” - http://www.flib.sci.am/eng/Astrophysics/Frame.html

Kypnan "Acrpocdusnueckuii Orosnerens'” - https://www.sao.ru/Doc-k8/Science/Public/Bulletin/Bull Arch.html

Kypnan "Ussectus [naBHo# actpoHOMUYeckou oocepBatopuu B [Tynkose'" - http://www.gaoran.ru/russian/index.html
Kypnan "Uszsectus KpbiMckoii actpodusndeckoi odceppatopuu’ - http://jn.craocrimea.ru/index.php/izvcrao/issue/archive

Kypnan "KunemaTtrka u ¢pusnka HeOSCHBIX Tel' -
https://www.mao.kiev.ua/index.php/ua/vydannia/kinematikaitem?showall=&start=1

Kypnan "Hayunsie Tpyast MHcTUTYTA actpoHomuu PAH" - http://www.inasan.ru/scientific_activities/publications/books/
Kypnan "Tlepemennsle 383161 - http://www.variable-stars.ru/db/varstars/rindex.html

Kypnan "Tlucema B AcTpoHOMHUYECKUiT KypHaT'" - http://sciencejournals.ru/list-issues/pisma/

Wznanue "AcrpoHomuueckuii nupkyJsp” - http://comet.sai.msu.ru/~gmr/AC/index_r.html.ru

Hayunast snektponHas 6ubnuoreka - https://elibrary.ru/defaultx.asp

OO6mwmii KaTanor nepeMeHHbIX 3BE3] - http://www.sai.msu.su/gcvs/index.htm

Ortjen u3yueHust [alakTUKY U iepeMeHHBIX 3Be3/1 [ ocyjapcTBeHHOro acrpoHoMuueckoro uHctutyta umenu [1.K. [ltepuGepra
MI'Y - http://www.sai.msu.ru/dept/var/index.html

INouckoBas ¢gopma Cucremsl acTpopusrueckux JaHHbIX - http://adsabs.harvard.edu/abstract_service.html
VuebHoe nocodue "Ilepemennbie 38€3b1" - http://heritage.sai.msu.ru/ucheb/Samus/index.html
HenrpanbHoe 61opo actpoHomMudeckux Teserpamm MAC - http://www.cbat.eps.harvard.edu/index.html

9. MeToandecKne yKa3aHHSA VI 00yJaIOMIXCs M0 0CBOEHUIO JUCIHUIIAHBI (MOTyJIsT)

Bujg paéor MeToanueckue peKOMeH aluu

JICKIIH Ha nexkuumsx CTYACHTBI JOJLKHBI BHUMATEJIbHO CIIYIIATh MpErnogaBaTesid, BECTU 3allMCb KOHCIIEKTOB U y4aCTBOBATb
B YCTHBIX OITpOcCax. HCHLIO 3aIIMCH KOHCIIEKTOB SIBJISIETCA 00eCIeUueHre BOZMOXKHOCTH naaneﬁmeﬁ IIOATOTOBKH K
3aqéTy. CTy)leHTbI, 1O YBAXKHUTEJIbHBIM MMPUYUHAM MPOIYCTUBIINE JICKIIUIO, TOJIKHBI IIEPETTUCATh KOHCIIEKTHI Y
CTYACHTOB, IPUCYTCTBOBABIINX Ha JICKLIUU.

npakTryeckue | Ha mpakTWdecKux 3aHATHAX CTYAEHTH pACCMaTpPHBAIOT COBMECTHO C MPENo/aBaTeieM YUCIEHHbIE IPUMEpPHI Ha

3aHATUA MIPOMCHHBIEC HA JIEKIMAX (POPMYIIBI M pazOupaloT 6oJiee MoApoOHO OTAEbHbIE TeMbl. Takxke CTYIeHTHl y4acTBYIOT
B YCTHBIX BOIIPOCAaX M MPEJCTABISIOT CBOM Mpe3eHTalmK. [1o 3aBepIIeHrn JOCTaTOYHOro OJI0Ka TeM, Ha
OYEpEHOM 3aHSTHU TIPOBOANTCS KOJUIOKBUYM.

CaMOCTOA- BHCay)]I/ITOpHaH CaMOCTOATEIbHAsA pa60Ta BBIMTOJIHACTCA CTYACHTOM I10 3aJaHUI0 ITPENoaaBaTeiid, 6e3 ero
TEJIbHaA pa60Ta HETIOCPEACTBEHHOI'O YYacTUs, HO IIPpU MOCTOAHHOM KOHCYJIbTUPOBAHUU B TPOLECCE BLINTOJTHCHUSA 3aganui. B
rpormecce CaMOCTOSATEJIbHOW MOJITOTOBKU K 3aqéTy, CTYJACHTBI YUTAIOT PAHEEC 3allMCAHHbIC UMM Ha JICKIUAX
KOHCIICKTBI, a4 TAK)XK€ OCHOBHYIO U JOIOJHUTEIbHYIO JINTEPATYPY, YKA3aHHYIO B JaHHOU nporpamme JUCHUITIMHBI.
YcrnenHocTb CaMOCTOSITEIbHOM MOArOTOBKU CTyACHTA K 3aqéTy HanpAMYI0 3aBUCUT OT PETYJIAPHOCTU NOCCHICHUA
YM JICKLIUA 1 AKKYPaTHOCTH 3allMCU KOHCIIEKTOB.

3a4€T 3aueT MMPOBOAUTCA Ha OCHOBE 6I/IHCTOB, B KOTOPBIC BXOAAT BOIIPOCHI HA BCE TEMBbI, HpOfI,IleHHbIC Ha JICKIUAX.
Bunets Ppa3sMCICHbI B ,IIaHHOfI nporpammMme JUCHUILIMHBI, TIPU H€06XOIII/IMOCTI/I MX KOITUS MOKET OBITh NoJjy4eHa y
npenogaBaTesis. I'naBHBEIM ycioBueM ycr[@LHHOﬁ NOATOTOBKHU CTYACHTA K 3aqéTy ABJIACTCS HAJIMYUE Y HETO
AKKYPATHOI'O0 CaMOCTOATEJIbHO 3alIMCAHHOI'O KOHCIIEKTA HCKHHﬁ. OT,I[GIILHBIC AC€TAJIN MOT'YT OBITH YTOYHEHBI C
IIOMOIIBIO OCHOBHOH U I[OHOHHHTCHLHOﬁ JIMTCPATYPHI, yKa3aHHOﬁ B ,[IaHHOfI nporpamme JUCHUIIMHBI.

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH 0CYIIeCTBJIEHHN 00Pa30BaTeJLHOT0 NpoIecca
Mo TMCHUILINHE (MOIYJII0), BKJIHYAs NepedeHb NPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPABOYHbIX
cucTeM (IpH HEOOXOJUMOCTH)

IepeyeHsb MH(MOPMAIIMOHHBIX TEXHOJIOTUI, UCIIOIb3YEMBbIX IIPU OCYILECTBICHMH 00pa30BaTeIbHOIO Mpoliecca IO AUCIUILUINHE
(MomyJ0), BKJTIOYAsI IIepeveHb MPOrpaMMHOro odecrieueHus 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, MTPEACTABJICH B
IpunoxeHuu 3 K paboyelt mporpaMmMe TUCIUILIMHBL (MO JIst).

3AE
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11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHH 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MartepuasibHO-TeXHHYECKOe obecredeHre 00pa3oBaTebHOrO MpoLecca Mo JUCLMILINHE (MOJLYJI0) BKIIOYAET B cebsl CleayIoiye
KOMIIOHEHTHI:

[MoMelneHus AJ1si CAMOCTOSITENIBHOM paboThl 00YYAIOIIMXCsI, YKOMIUIEKTOBAHHBIE CIICLIAT3UPOBAHHON MeGelIblo (CTOJBI U
CTYJbsI) M OCHAIIIEHHBbIE KOMITBIOTEPHOHN TEXHMUKOM C BO3ZMOKHOCTBIO OAKIIIOUeHNsI K ceTh "MHTepHeT" 1 obecnedeHreM JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOM padoTHI ¢ ITpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
U CTYJIbSI).

KowmribioTep 1 IprHTEp AJIs paciedyaTKy pa3JaTOYHbIX MaTeprasIoB.
MynpTUMeaniHaS ayAUTOPUSL.
KowmmbiotrepHsIi Ki1acc.

12. CpeﬂCTBa ajantanvm npemnoaaBaHuda U CHUIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJUIAO0B U JIUII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbSA

[Ipu Heo6XOOMMOCTH B 00pa30BaTEILHOM IPOIIECce TPUMEHSIIOTCS CJIEAYIOIIHE METO/Ibl M TEXHOJIOTUH, OOJIerJalomme
BocHpHsATHE NH(POPMALIK 00YJAIONIMMICS MHBAIMIAMH U JIMIIAMH C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMH 37J0POBBSI:

- CO3/J]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /111 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3IMIHBIX BUAX O€3 MOTEpH JAAHHBIX WM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOXKHOCTh MacCIITaOMPOBaHHUsI TEKCTA M M300pakeHNH Oe3 IOTepy KayecTBa, MpelyCMOTPETh IOCTYITHOCTD YIIpaBJIeHHs
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpHUMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHUEC MTPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTCPHATUBHbLIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMEHEHNUE TUCTAaHIMOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaHHPI, OpraHu3alv pa3janIHbIX (bOpM
HHTCpaKTYIBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10Luer0051 C IpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HMCIIOJIb30BAHBI IJIA ITPOBEACHUS BUPTYAJIbHBIX JICKL[PIIZ C BOBMOKHOCTBIO B3aPIMO,I[CI>iCTBHH BCEX YYAaCTHUKOB JUCTAHIIMOHHOT'O
O6y‘ICHI/I${, TIIPOBEACHUA CEMUHAPOB, BBICTYIUIEHUA C JOKJIaJaMH1 W 3allIUThI BHIITOJTHEHHBIX pa60T, IIPOBEACHUA TPEHUHI OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTbI;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHbIX TEXHOJIOTHH Il OpraHu3aluy opM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIa1n 06y‘laIOH.II/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJANMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOIOJKUTETBHOCTY TIOATOTOBKHM 00yJAIoOIIerocst K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOIMMOM B YCTHOM (hopme, - He
6osiee yem Ha 20 MUHYT;

- MPOAOJIKUTEILHOCTU BHICTYILICHUsI 00YYAIOMIErocs MPH 3aluTe KypPCOBOM padOTHI - He OoJjiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBeTcTBuM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1u1aHoM 110 criernmanbHoctr: 03.05.01
"Actporomus" ¥ crienpaau3aun " AcTpousrKa 1 KOCMOJIOTUs .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.06 @usuuecku nepemertvie 36e30bl

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrenmaiibHocTh: 03.05.01 - AcTpoHOMUS

Criermanuzans:_AcTpodu3nKa U KOCMOJIOTUs
Kpanudukanus BeinyckHuka:_ AcrpoHoM. [penonaBatenb
dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. O6uwii Kypc acCTPOHOMUH : YYEOHUK [UIsI CTY/ICHTOB YHUBEPCUTETOB : yueOHOe TocoOKe JUIsl CTYAEHTOB YHUBEPCUTETOB
pasnuyHoro npoduis / 3. B. Kononosny, B. V1. Mopos ; nox pea. B. B. Banosa ; MI'Y um. M. B. JlomoHocoBa. - 131. 6-¢. -
Mocksa: URSS : [JIEHAH/, 2017]. - 542 c. (HB - 50 3k3.) .

2. Yepenaiyk, A. M. TecHble 1BOIHbIE 3Be3/1bl : MOHOrpadus : B 2 yactsax / A. M. YUepenamyk. - Mocksa : PUSMATIINT,
[6.r.]. - Yacts I - 2013. - 560 c. - ISBN 978-5-9221-1416-5. - Tekcr : 31eKTpoHHSIH // JIaHb : 9JIeKTPOHHO-OHOIHOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/59647 (nata oOparuenust: 21.04.2020). - Pesxxum nocryna: 1jist aBTOpU3.
I10JIb30BaTENEN.

3. Yepenamnyk, A. M. TecHble aBOiHBIE 3Be3/1bI : MOHOTpadus : B 2 yactsax / A. M. Uepenamyk. - Mocksa : PUSMATIINUT,
[6. r.]. - Yacts II - 2016. - 572 c. - ISBN 978-5-9221-1467-7. - Tekcr : aneKTpoHHbI# // JIaHb : 37IeKTPOHHO-OMOINOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/91138 (nata o6paruenus:: 21.04.2020). - Peskxum nocryna: 1uisi aBTOpU3.
MOJIb30BaTENEH.

4. OnpeznerneHne paccTOsIHUN B aCTPOHOMUH : ydeOHo-MeToamueckoe nocodue / I'. B. J)Kyxkos, P. . XKyuko; Kazan. denep.
yH-T, UH-T pusuku, Kad. actporomun 1 kocM. reoe3uu. - diaektpoHHsle qanusle (1 daiin: 1,98 M6). - (Kazans : Kazanckuii
(penepanbublil yHuBepeuret, 2015). - 3ari. ¢ skpana. - [Indg 6-ro cemecrpa. - Brix. gaH. opur. ned. usj.: Kazans, 2015. - Tekcr:
anexTpoHHBIH. - URL: http://libweb.kpfu.ru/ebooks/06-IPh/06_46_A5-001021.pdf (nara obpamenus: 21.04.2020). - Pexum
JIOCTYIa: OTKPBITHIA.

5. [Ioiinble 3Be3/1b1. OnpejesieHne Mace 3Be3/1: yuyeOHo-Meroaudeckoe nocodue / I'. B. XKykos, P. 4. Kyukos ; Kazan. dgenep.
yH-T, IH-T pusuku, Kad. actpoHomunt u kocM. reojie3uu. - DiektpoHHbie qanusie (1 daiin: 2,73 M0). - (Kazanb : KazaHckuii
(penepanbublil yHUBEpCHTET, 2015). - 3ari. ¢ skpana.- [I1s 6-ro cemectpa. - Boix. gaH. opwur. ned. u3a.: Kazans, 2015. - Tekcer:
anekTpoHHsIi. - URL: http://libweb.kpfu.ru/ebooks/06-IPh/06_46_A5-001022.pdf (nata obpamenus: 21.04.2020). - Pexum
JOCTYTIA: OTKPBITHIA

JomoJHuTeJIbHASI JUTEpaTypa:

1. Cypaun, B. I'. 3Be3ap : yueOHoe nocodue / B. I'. CypuuH. - 2-e u3g., ucnp.u gon. - Mocksa : DUSMATIINT, 2009. - 428 c. -
ISBN 978-5-9221-1116-4. - Tekcr : aeKkTponHsIi // JlaHb : 3;1eKTpoHHO-OMOIMOTeYHast crcTeMa. - URL:
https://e.lanbook.com/book/2332 (nara ob6pamenus: 21.04.2020). - Pexum goctymna: st aBTOPH3. MOJIb30BATENEH.

2. 3acoB, A. B. Actporomus : yae6HOe niocobue / A. B. 3acos, D. B. Kornonosuu. - Mocksa : PUSMATIINT, 2011. - 256 c. -
ISBN 978-5-9221-0952-9. - Tekcr : anekTpoHHSI // JIaHb : a5ekTpoHHO-OMOMHMoTeyHas cucrtema. - URL:
https://e.lanbook.com/book/2370 (mata o6pamenus: 21.04.2020). - Pexxum mocTyna: sl aBTOpPH3. MOJIb30BaTEIeH.

3. MupoHoB, A. B. OcHoBbl acTpodoromerpun. [IpakTiueckue 0CHOBBI (DOTOMETPUU U CLIEKTPOGOTOMETPUH 3Be3]1 : y4eOHOoe
nocooue / A. B. MupoHoB. - Mocksa : PUSMATJINT, 2008. - 260 c. - ISBN 978-5-9221-0935-2. - TekcT : 3JIeKTpOHHbIH //
Jlans : sanekTpoHHO-OMOAMOTEeYHas cucTeMa. - URL: https://e.lanbook.com/book/59506 (nata obpainenus: 21.04.2020). -
Pexum nocryna: ajist aBTOpuU3. MOJIb30BaTENEH.

4. ®unmunmos, b. I1. DpynTusHele npoueccel Ha ConHue : MoHorpadus / b. T1. ®dumunmnos. - Mocksa : PU3MATIIUT, 2007. -
216 c. - ISBN 978-5-9221-0093-9. - Tekct : anekTpoHHbIiA // JIaHb : 971eKTpOoHHO-0nOMoTeuHast cuctema. - URL:
https://e.lanbook.com/book/59278 (mata obpamenus: 21.04.2020). - Pexum mocTymna: Iuist aBTOPU3. TOJI30BATEINEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.06 @usuuecku nepemertvie 36e30bl

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrenmanbHocTh: 03.05.01 - AcTpoHOMEUSA

Criermanu3ans:_AcTpodu3nKa U KOCMOJIOTUS

Kpanudukanus BeinyckHuka:_ ActpoHoM. [penonaBatenb
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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