MHHHUCTEPCTBO INPOCBEIEHUS POCCUNCKOMN ®EJEPALINH
DenepaibHOE roCcy1apcTBEHHOE OI0IKETHOE 00pa3oBaTeIbHOE YUpesKIeHHne
BBICIIEr0 00pa3oBaHuUsI

«ToMckuii rocynapcTBeHHBIH NMeJarorn4ecKuii yHuBepcuTeT
(TT'ILY)

YTBEPXJIAIO

H.o. nekana DM
IO.K. I1enckas

PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIIMHBI (MOY.JIS)

Actpodusuka

Hanpasnenne noarorosku: 44.03.05 [lexaroruueckoe o6pazoBanue (¢ 1ByMs po(HUIsIMUA TOATOTOBKN)
Hanpasnennocts (mpoduin): Marematika u Gusnka

dopma oOydeHuUs: ouHas

PaGouas nmporpamMma y4eOHO# TUCIUTUTMHBI (MOTyJIs) yTBEpKIeHa Ha 3aceqanny Kadeapsl GU3UKN 1
MeToauku o0ydenus pusuke «01» cenrsadps 2025 T.

Pabouas mporpamMma yaeOHOI TUCIMILTAHEI (MOYIs) 000peHa yueOHO-METOIMYECKON KOMUCCUEH
daxymnbreTa «01» centsadps 2025 T.



1. MECTO YYEBHOM JUCIAIIIAHBI (MOJYJISI) B CTPYKTYPE OBPA30OBATEJIBHOI ITPOI'PAMMBI (OIT)

Iuxn (paznen) OIT:

|B1.B.02

1.1

JucumianHbl (MOY/IM) H MPAKTHKH, COAEPKATENHHO CBSI3aHHbIE ¢ TAHHOW THCIUTIIHHON (MOIy/IeM):

1.1.1

MeTO)II/IKa TperogaBaHus aCTpPOHOMUU

1.1.2 | ActpoHomus

2. NEPEYEHD INIAHAPYEMBIX PE3YJIbTATOB OBYUYEHUA IO YYEBHOM JUCHHUILIMHE (MOJIY.JIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJBbTATAMHU OCBOEHHMS OII

Kox u HauMeHOBaHHe
KOMIIETCHIIUN

Kon 1 HauMeHOBaHHE HHIHKATOPA
JOCTHKEHHS KOMIIeTeHIIi

ILranupyemble pe3yJbTaThHI 00ydeHHS

[IK-1 Crocoben ocBanBaTh 1
UCIIONB30BaTh TEOPETHIECKHE
3HAHUS U NPaKTHYECKHE YMEHUS
Y HaBBIKH B TIPEIMETHON
00JIaCTH IIPH PEIICHUT
npogecCHOHANBHBIX 3a1a4

WIIK-1.1 3HaeT cTpyKTypy, COCTaB U
JMAAKTUUECKUE eIUHHIBI TPEAMETHON
ob6nacTu (IIpenosaBaeMoro npeaMeTa)
HUIIK-1.2 YMeeT ocymecTBIsTh 0TOOP
y4eOHOTO COAEPKAHUS IS €T0 PeaTH3anui B
pa3IM4HBIX opMax 0OydeHHsI B COOTBETCTBHU
¢ tpeboBanusiMu GTOC OO

HIIK-1.3 lemoHCTpUpYyeT yMEHHE
paspabatbiBaTh pa3nuuHbie GOpMBI yIeOHBIX
3aHATHH, IPUMEHSTh METOIbI, IIPUEMBI 1
TEXHOJIOTHH 00y9IEHHs, B TOM YHCIIe
HH(pOPMANNOHHEIE

3HaTh:

coniepkanre PyHIaMEHTAIbHBIX PHHIIATIOB,
MIPUOIMKEHHBIX METOZOB 1 OCHOBHBIX
MoJiesielt acTpohU3NKH

YMmernb:

(hopMynHpOBaTh ONpeeNeHUs] OCHOBHBIX
MTOHATHH MTpeIMeTa, YMETh OOBSICHATH
coJiepaHne PyHIaMEHTAIBHBIX IPUHITUTIOB 1
3aKOHOB, pacCCMaTPUBAEMBIX B acTpodusuke,
XOpOILO TOHUMATh POJIb ACTPOHOMHYECKUX
HaOroeHni B ()OPMUPOBAHUN HAYIHBIX
3HAHUU

Buaapern:

HCIIONTF30BaHMS OOIIETCOPETHIECKUX 3HAHUH
JUISL pEeIeHUsI NCCIEe0BATEILCKHX 3a1aY,
BO3HHKAIOIIUX B aCTPOPUZHUECKUX U
KOCMOJIOTHYECKHX MOJIEIISIX

3. COJIEP’KAHUE YYEBHOM JUCLHUILIMHBI (MOIY.JIS),

CTPYKTYPUPOBAHHOE IO BUJAM YUEBHbBIX 3AHATHI U TTIO TEMAM (PA3/IEJIAM)

No HaumenoBaHue pa3iesioB u TeM /BU 3aHATHS/ Cemectp | Beero | TIIT
n/n 4acoB
Pa3pen 1. O01mas xapakTepucTHKa 3Be3/1.
1.1 Knaccudumkamnust 3se3n. O0mmue xapaKTepUCTUKH 3BE3]I: Macca, XAMHIESCKUN COCTaB, 9 2 -
BO3pacT, TeMIeparypa, paguyc. /Jlex/
1.2 1.0mpenenenue GpOTOMETPUIECKUX BEINUHH. 9 22 -
2. 3Be3/HbIC BETUUUHBIL.
3. l'ognuHsIii apasiakc.
4. Onpenenenue TeMIEPATypbl HOBEPXHOCTEH 3BE3.
5. CrekTparnbHas KacCU(pUKAIHS 3BE3 .
6. Iuarpamma ['epummpynra-Paccena.
7.TepMoauHaMHYECKUE 3aKOHBI U3TYUCHUS 3BE3/I.
8. KpaTHble 3Be311bl. 3aKOHBI JBIKEHHUS.
/J1ab/
1.3 HeTtermioBsie MexaHu3Mbl n3nyuenus. /Cp/ 9 4 -
Pasnen 2. Mex3Be3aHas cpeaa.
2.1 KommoHeHTsI Mek3Be3MHOM cpebl. HaOmroaaeMble COCTOSHIS MEK3BE3IHOTO ras3a: 9 2 -
obmact HI, HII, kopoHabHBI# ra3, MOJeKyJIsIpHbIe o0aka. /JIex/
2.2 I'paBuTaIIMOHHASI HEYCTOHYMBOCTE. Y CJIOBHS TPABUTAIIMOHHOTO CKaTHA 00J1aKa M ero 9 20 -
¢parmenTanust. Kpurepuit xxunca. /Cp/
Pa3nen 3. CniekTpsl 3Be3]1.
3.1 W3mepenue crexktpos. CriekTpanbHble Kiaccuduxanuu. ['apBapackas knaccudukanus 9 4 -
3Be3n. Cucrema MKK. ITekynspubie ciekTpbl. uarpamma [eprimmpynra-Paccena. /Jlex/
32 1. ITonutponHbie Moaenu 3Be31. /J1a6/ 9 4 —

Pasnen 4. CtpoeHue u 3BOJTIONUS 3BE3/1.




4.1

Craaus rpaBuTalMoHHOTO cKatus. [Ipoto3se3nsl. Ctagust Xasmu. 3Be3abl Tuna T

< 2,5 mocye yxoja ¢ TIIaBHOM TocieoBaTeabHOCTH. [ enreBas Bembimka. O0pazoBaHue

OBoJrorHs 3Be3]1 ¢ Maccoi > 8M. Bberble Kapiuku, HEHTPOHHBIE 3BE3/IBI: CTPOCHHE,
JMana3oH Macc, TeMreparypHas 3Bostonus. [Tynscapsr. [Ipenen Onnenreit-mepa-
Bonkosa. YepHsle OpIpsl. /JIex/

Tenbia. O0BbeKThI XepOura-Apo. DBostolys 38e3/] 1 Auarpamma [eprmmnpynra- Peccena.
®a3a rmaBHOM nocienoBarensHocTH. [Ipenen Yanapacekapa. DBoOuUS 3B€3]] C MACCOM

IJTaHETapHON TyMaHHOCTH. DBOJIOLUS 3BE3]1 C Maccoi oT 2,5 10 8. CBepXHOBBIE 3BE3/bI.

4.2

1. DBOIOLMOHHBIE TPEKH 3BE3I.

2. DBOJIIONMS A0 [NIABHOM MOCIIEA0BATENbHOCTH.
3. SlnepHble peakluu B Helpax 3Be3/I.

/J1a6/

Pa3pen 5.

CoJiHeyHasi cMCTEMA.

5.1

ITnanetst CONHEYHOMN CUCTEMBI, HX XapaKTePUCTHKA. MaJible UIAaHEThI WA aCTEPOUIBL.
Komertsl. MeTeop 1 MeTeopHbIe TOTOKH. MeTeopurtsl. /JIex/

52

Mepxkypuii. Benepa. 3emist. Mapc. FOmutep. CatypH. Ypan,Ilnyron, Hentyn. /Cp/

Pa3pen 6. 'alakTHKH. DJ1eMEeHTHI KOCMOJIOTHH.

6.1

CKOIUIEHUH Ha 00JBIIOM KOCMOJIOTHYECKOM Macirade.
Habmonenus Ha OIMKHUX, JaTbHUX U CPEIHUX PACCTOSHUSIX. /JIek/

Crpoenue Hawel ["anaxruku. Knaccudukanus u cTpykTypa rajJakTHK pa3In4yHOIO THUIIA.
[IpocTpancTBEeHHOE pacHpeieNieHIE W 3BOJIONHS TaakTuK. CTpyKTypa MeTaragakTHKH.
Hab:mromaemast oXHOPOIHOCT IPOCTPAHCTBEHHOTO PACHIPEICIICHNS TAJIAKTHK, FIX TPYIIIT 1

6.2

OTtkpeiTHe D.Xa00J10M HecTaloHapHOCTH BeenenHnol. MUKpOBOITHOBOE (JOHOBOE
H3Ny4YeHue. XUMHUYECKHN COCTAB BEIECTBA M BO3PACT HAOIIOIAEMbIX KOCMIUECKIX
00BexToB. /Cp/

ITpumeuanue: I1I1 — npakTHyeckas NOArOTOBKA.

4. TPYIOEMKOCTb YYEBHOM JUCLMILIMHBI (MOAY.I5) IO BUJAM YUEBHBIX 3AHATHIA,
CAMOCTOSITEJIbHOM PABOTE OBYYAIOIIUXCSI U ®OPMAM KOHTPO.ISI

OO0BeM B 3a4ETHBIX €IMHHUIIAX:

3 3.e., Bakagemuueckux yacax: 108 axan. gac.

DOpMBI KOHTPOJISI B CEMECTpax:

3a4eThl 9
Bup 3ansatuit Pacnpenesienne mo cemecTpaMm (B akaJjeMHYeCKHX 4acax)
Uroro 9
PVTII PITJ PYII PITO
Bcero | TIIT | Becero | IIIT | Beero | IIIT | Bcero | IIIT
Jlexmim 14 - 14 - 14 - 14 —
JlabopatopHbie paboOThI 32 - 32 - 32 - 32 -
CamocrosTensHas paborta 62 - 62 - 62 - 62 -
HToro yacos 108 - 108 - 108 - 108 -

5. MEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHMSA IO YYEBHOM JUCIHUATIIMHE (MOJIY.JIIO)

5.1. YueOnas aureparypa *

No ABTOp(BI), 3arnaBue WsparensctBO, TO,
/0 COCTaBUTEIb(H) KOJHMYECTBO CTPAHUIL
1 Kononosuu 3. B., OO0wmmii Kypc acTpOHOMUH: y4eOHOE ITOCOOHE JIJIs BYy30B Mockga: URSS, 2011. — 542,
Mopo3s B. U., Banos [2]c.
B. B.
2 Mypzun B. C. AcTtpodu3uka KOCMIYECKHX Tydeil: yaeOHoe mocodue : Mocxksa: Jloroc, 2007. — 488 c.
anexTpoHHsIi pecype (http://www.iprbookshop.ru/9115.html)
3 3acoB A. B., [ToctHoB | O6Imas actpodusmka: yueOHOe mOcoOue i By30B ®psizuno: Bek 2, 2006. — 493 c.
K. A.
4 Haraes M. M., Jlemun | ActpoHOMHS: yaeOHOE TTOCOOHE IS BY30B Mockaa: IIpocsemenue, 1983.

B.T'., Knumumma H.
A., Hapryn B. M.

~383,[1] c.



http://www.iprbookshop.ru/9115.html

5 Keccensman B. C. Bcest actpoHoMust B 0HOM KHUTE (KHHTA TS YTEHUS 110 Wxesck: PeryisipHas u
aCTPOHOMUHU): BIEKTPOHHBII pecypc XaoTHueCKask TUHAMUKA,
(http://www.iprbookshop.ru/69345.html) HHCTUTYT KOMITBIOTEPHBIX
uccnenoBanuii, 2017. — 452 c.

5.2. IlepeyeHb 3J1eKTPOHHBIX 00Pa30BATEILHBIX PECYPCOB, COBPeMEHHBIX MPO¢)ecCHOHAIBHBIX 023 TaHHBIX U
MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAMMBbIX JIJIsl OCBOCHHS YIEOHOI JUCHUILIMHBI (MOAVJIsA) *

MH()OPMAMOHHEIN TTOPTAJT O ACTPOHOMHH (WWW.astronet.ru)

2 | Actponomuueckue 6a3sl qaHHbIX (http://www.sai.msu.ru/)

5.3. Ilepeuens NporpaMMHOro odecrnedeHusi (JIMIEH3MOHHOTO M CBOOOHO PACNPOCTPAHSIEMOr0 MPOrPaAaMMHOI0 o0ecneyeHus,
B T.4. 0T€4eCTBEHHOI0 MPOU3BOICTBA), UCMOJIL3YeMOT0 MPH OCYIIeCTBJIEHUH 00Pa30BaTeIbHOI0 Mpolecca
1o y4eOHOM AucuMIINHE (MOAY.II0)

1 | CranmapTHBIH O(QHCHBIH TaKeT
CBOOOIHO PacIPOCTpaHAEMOE 1/HIIH TIPOIpHeTapHOe (KOMMepUIecKoe) MporpaMMHOE 0oOecTiedeHre, BKITI0Jaronee
TEKCTOBBIN MPOLIECCOP, TAOTUUHBIN MPOLIECCOP, IPOTpaMMy TOATOTOBKH MPE3eHTAIUH.

2 |T'pacduueckuii maker
ITporpaMMHBIH aKeT, BKIIOYAOIINHA B ceOs IPOrpaMMHOE 00eCIICUCHHUE IS CO3JaHU U 00pabOTKH pacTpoBOi rpadKu 1
porpaMMHOe oOecTiedueHue ISl CO3anusl M 00pabOTKH BEKTOPHOH rpaduKu.

3 |IIakeT KOMIBIOTEPHOU MaTEMATUKU

IMTaxeT mpUKIaAHBIX MATEMAaTHYECKUX KOMIIBIOTEPHBIX IIPOrpaMM, BKIIFOYAIONIIIHA TPOrpaMMHOE 00eceueHUe IS
IIKOJIEHUKOB, JUIsl MHXKEHEPHBIX (TEXHUYECKHX) M HAYYHBIX pacuéToB. B Hero BXoauT Taxxke HAOOp CPelCTB At IPOBEIACHHS
AHATUTHYECKIX BBIYUCIICHUH, YUCIICHHBIX BBIYMCICHUI 1 TIOCTPOCHHS TPaHKOB.

* [IpumedaHue K pasjeny.
Jlata oOpamieHnss K DICKTPOHHBIM YUYeOHBIM W3JaHHWAM (BKJIIOYAs OSJICKTPOHHBIC W3MaHHUS W3 DJICKTPOHHBIX OMOIHMOTECYHBIX
CHCTEeM), 3JIEKTPOHHBIM 00pa30BATEIBHBIM pecypcaM, COBPEMEHHBIM IPO(ECCHOHATBHBIM 0a3aM MAaHHBIX M HWH()OPMAIHMOHHBIM
CIIPaBOYHBIM CHCTEMaM COBIAJIAeT C JaTOM yTBep KaAeHus paboueil mporpaMMbl yueOHONW AUCHUILTHHBI (MOIYJIS).

6. MATEPUAJIBHO-TEXHUYECKASI BA3A, HEOBXO/IUMAS 1151 OCYIIECTBJIEHHMS
OBPA30OBATEJIBHOI'O ITIPOIECCA 11O YYEBHOU JTUCHUIIVIMHE (MOAYJIIO)

6.1. YaeOHas ayTuTOpHS AT IPOBEACHUS:
— 3aHATHH JICKIMOHHOTO THIIA,
— 3aHATHH CEeMHUHApCKOTO (J1a00paTOpHOTO) THUIIA,
— IPYNIOBBIX U MHIUBHIYABHBIX KOHCYJIbTAIUH,
— TEKYILETo KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTaIluu.
OCHAIIIEHUE:
VY4ueOHast aymuTopHs, OCHAIIeHHas ydeOHOH MeOenpl0 M Tpe3eHTAalMOHHBIM o0opymoBaHueM. Paboume mecra oOydammxcs u
HperoaaBaTesis 000pyA0BaHBI KOMITBIOTCPHOI TEXHUKON M OAKIIOYEHB! B JIOKATbHYIO BEIMHCIUTEIBHYIO CETh.
6.2. IlomerieHus U1 CaMOCTOSTENbHOM pabOThl 00yYArOMIUXCS.
OCHAIIIEHUE:
TTomemennst UIsi CaMOCTOSITEIbHOM paboThl 00yYarOMIMXCs, OCHANICHHBIE Y4eOHOU MeOenbro. Paboume mecta oOydarommxcs
000pyZ0BaHbl KOMIIBIOTEPHOW TEXHHKOH M IOAKIIOYEHbl B JIOKAJIbHYIO BBIYHCIUTENBHYIO CE€Th, B T.4. C HCIOJIb30BAHHEM
6ecripoBogHoro Wi-Fi moxximodeHusi, ¢ BO3MOXKHOCTBIO BBIXOAA B INIOOAIBHYIO ceTh VIHTEpHET M C JOCTYIIOM B 3JICKTPOHHYIO
nH(pOPMAaTHOHHO-00pa30BaTENBHYIO CPENy.
ITPOTPAMMHOE OBECITEYEHUE:
Kommuiekt cBOOOAHO pacnpocTpaHsIeMOro MNPOrPaMMHOIO O0ecHeueHHss WM MPONPUETAPHOro (KOMMEPUYECKOr0) MPOTPaMMHOIO
obecrieueHusl, BKIIoIast
— Opaysep,
— npocMotpumku pdf- u djvu-daiinos,
— ouCHBII NaKeT (B T.4. TEKCTOBBIH IpoIIeccop, TAOINYHBIN ITpoLeccop, MporpaMma MoJAroTOBKH MPE3EHTaLHH).
6.3. IlomermeHus AL XpaHSHNS U TPODHIIAKTHIECKOTO 00CTYKUBaHHUS y4eOHOTO 000pyJOBaHNS.

7. METOAUYECKHE YKA3ZAHUA 1JIA OBYYAIOINXCA
IO OCBOEHMIO YUYEBHOM JUCIATIIUHBI (MOTYJIST)

7.1. Meroauyeckue peKOMeHJaliu ISl 00y4aloLUXCS 110 OCBOCHHIO y4e0HO0# JUCHUILINHBI (MOLYJIS)

Jns  OGomee rayOOKOrO YyCBOGHHS MaTepuala IO [JaHHOMY KypCy OOydaromuMmcs peKOMEHAyeTcs HCIIOIb30BaTh
NPEUIOKEHHYI0 OCHOBHYIO M JIONOJHUTEIBbHYIO JuTeparypy. YacTe Mmarepuana, 0COOCHHO KAcalOLIErocsi OMHMCaHUsS KOCMHYECKHX
O00BEKTOB, TIperiojaBaTelieM MOXKeT OBITh BBIHECEHa HA CaMOCTOSTENbHyI0 pabory. Bce Bompocwl, BBIHECEHHBIE Ha
CaMOCTOSITENBHYIO PabOTy, BKIIFOYAIOTCS B BOIPOCHI HTOTOBOI aTTECTAallHH.

B mpomecce BBIMOJHEHHS CaMOCTOSTENbHON paboThl MONE3HO MONb30BaThes cucteMor MurepHer. B Hacrosmiee Bpems
CYLIECTBYET OOJBIIOE KOJIMYECTBO ACTPOHOMHYECKHX IIOPTAIOB C IPEKPACHBIM MILTIOCTPATHBHBIM MaTe€pUaIoM IO aCTPOHOMHMHU.
OO0y4aromuMcst peKOMEHyeTCs CallT Www.astronet.ru - IIaBHbBIH aCTPOHOMHUUECKHH caifT Poccum.



http://www.iprbookshop.ru/69345.html
www.astronet.ru
http://www.sai.msu.ru/

8. OHEHOYHBIE U METOANYECKHNE MATEPHAJIBI VTSI TIPOBEJAEHWSA TEKYIIET'O
KOHTPOJIA YCIIEBAEMOCTH 1 HPQOME)KYTO‘IHOI?'I ATTECTAIIMA OBYYAIOIIUXCHA
IO YYEBHOU JUCHHUIIJIMHE (MOYJIIO)

[Ipencrasnens! B [Ipunoxenuu.

PabGouass mporpamMma y4eOHOW IHUCHMIUIMHBI (MOJYJISI) COCTaBJI€Ha B COOTBETCTBUM C Yy4EOHBIM
IJTaHOM, (heIepaTbHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM BBICIIIETO 00pa30BaHUS IO
Hanpasaenuro noocomosku 44.03.05 Ileoazozcuueckoe obpazosanue (¢ 08yMs npoPuiaMU ROO2OMOBKU)

Pa3paboTtunk(u) paboueil mporpaMMbl yaeOHOH TUCIMITIUHBI (MOTYJIS):
Mumpocganosa Tamwvana I ennadvesna, K.¢h.-M.H., OoyeHm




IIpunoxeunue

OINEHOYHBIE U METOAUYECKHUE MATEPHUAJIBI U1 TIPOBEAEHUS TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTHU " HPUOME)KYTO‘IHOI‘/JI ATTECTALIUN
OBYYAIOIIUXCH 11O YYEBHOU JUCIUIIVIMHE (MOAY JI1O)

AcTtpodusuka

Hanpasnenue nmoarorosku: 44.03.05 [enarornveckoe oOpazoBanue (¢ AByMs MPOQPIISIMHU TOJTOTOBKH )
Hanpaenennocts (mpoduin): Marematrka u Ousnka

dopma oOydeHus: ouHas



