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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CtpaHnua 2 13 9.
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Mporpammy oucumnnuHel paspaboTan(a)(m) npodoeccop-koHcynbTaHT Caxmbynnud H.A. (Kadbeapa actpoHoMUn 1
KocMmyeckow reogesumn, OtaeneHne actpopmsnkm n kocmmndeckon reogesun), Nail.Sakhibullin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MnK-11 BnafeHve HaBblkamn K TBOPYECKOMY NMPUMEHEHUIO, Pa3BUTUIO U peannsaunm

MarteMaTnyeCkun CNoXHbIX anropnTtMoB B COBPEMEHHbIX cneunann3npoBaHHbIX
NPOrpaMMHbIX KOMNeKcax

MnK-2 BnageHne Metonamm ousn4eckoro, MaTemMaTnyeckoro 1 anropuTMMY4eckKoro
MOAENNPOBAHNSA NPX aHaNM3e Hay4YHbIX NPobneM acTPOHOMMMN N CMEXHbIX HayK

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:
- U3Y4MTb METOAbI MOLENMPOBAHMS MPU NOCTPOEHNMN MOLENEN 3BE3HbBIX aTMOCHEP;

- O3HAaKOMUTbCA C COBPEMEHHbIMU CEeTKaMu Momenemn aTMoccpep, LWNPOKO ncnonb3dyembiMn Npu nHTEPNpeTalnn
3BE€30HbIX CNEKTPOB;

- N3y4nTb METOLObl OnpeneneHnsa napameTpos 38e30.

JlonxeH ymeTb:

OnpenensaTe OCHOBHblE MapaMeTpbl 3BE3 bl MPW HANIMYUKN CMEKTPOB Pa3HOro paspelleHuns:
-9pPEKTUBHYIO TEMNEPATYPY 3BE3MAbl MO HENPEPLIBHOMY CMEKTPY

- YCKOPEHME CUNbl TAXECTU (MO BOAOPOLHBIM IMHNSM)

- XMWYECKOE CodepXaHne an1eMeHTOB (N0 NPOMUAAM NNHMIA UK NO SKBMBANEHTHBIM WMPUHAM)
JlonxeH Bnanetb:

MEeTOoO4aMn KOHCTPYMPOBaHUS Moaenein atMocdpep 1 MeToiaMm UX UCMOMb30BaHUA ANS onpeneneHnst OCHOHbIX
napameTpoB 3Be3[

JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (mogynb) BKAtoYeHa B pasgen "B1.B.16 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpasosatenbHoi nporpammel 03.05.01 "AcTpoHoMmus (AcTpodounanka 1 KOCMOOrus)" 1 OTHOCUTCS K BAPUATUBHOM HacTu.

OcBauBaetcs Ha 6 kypce B 11 cemecTpe.

3. O6bem gucuunanHbI (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb AUCLMMMHBI cocTaBnsieT 3 3a4eTHbIX(ble) eanHun(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 54 yaca(oB), B TOM 4ynucne nekuun - 14 yaca(oB), npakTnyeckme 3aHsATUs - 40 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 54 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMNANHBI: 3a4eT B 11 cemecTpe.

4. CopepxaHue OuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEHHOro Ha
HUX KONNYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboTbl NO AUCLUNINHE (MOAYIIO)

am PAEKTPOHHBH
Ctpannua 3 n3 9. BBl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky
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Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 1. OnpeneneHue
1.|adbdpekTnBHON TEMNEpPATYpPbl 3BE34bI 11 3 10 0 13
Mo HENPEpPLIBHOMY CMEKTPY

Tema 2. OnpeneneHne yckopeHus
2.[cnnbl TaXecTn (MO KPbINbAM NNHWIA 11 3 10 0 13
BOLOPOAA)

3 Tema 3. OnpeneneHune cogepxaHns
‘[@nemeHTa No KpmBbiM pocTa

Tema 4. OnpegeneHne conepxaHns

4.[XMMN4eckmnx snemMeHToB no 11 3 10 0 14
NPOOUNSAM NINHUIA

11 5 10 0 14

NToro 14 40 0 54

4.2 CopepxaHue gUCLUUNIUHbI (MOAYNSA)

Tema 1. OnpeneneHue achheKTUBHON TeMnepaTypbl 38€34bl M0 HENPEPbIBHOMY CNEKTPY
JaeTtcs nncaHne OCHOBHbIX METOA0B OnpeneneHns TemnepaTypbl N0 HENPEPbIBHOMY CMEKTpPy:
- M0 UHTErpasnbHOMY CNeKTpy onpenennTb adpdeKTUBHYIO TeMnepaTypy

- M0 nokasarenam LBETOB onpenennTb LBETOBYIO TeMneparypy

- M0 NOTOKaM B O/IMHE BOMHbI ONpeaenunTb SPKOCTHYIO Temnepartypy

Bce a1 MeTobl onpobupytoTCcs Ha KOHKPETHOM HabnofaTenbHOM MaTepuane

Tema 2. OnpepneneHne yCKOPEHUS CUbl TAXECTU (MO KPbUibSM JIMHUA BOJOpoaa)

DNaetcs TeopeTtnyeckoe onncaHmns LWrapk adpdpekTa B ywmpeHun nnHuin. Beisogutcs goopmyna MHrnnca Tennepa. Ons
npencTaBneHHoro HabnoaaTenbHOro Matepuana onpeaensTCs:

- HOpPMaNU30BaHHblE NPOWIN NIMHWIA BOOOPOAA

- NCNONb3YIOTCH TeopeTudeckne npocounu sogopona (Kypyu)

- NyTEM CpaBHEHNS ONpenensieTcs aNekKTPOHHAs KOHLIEHTPALMS 1 B UTOFE - YCKOPEHWE CUSlbl TAXECTW 3Be3 /bl
Tema 3. OnpeneneHue cogepXxaHus 3ieMeHTa Mo KPUBbIM pocTa

OnpegnensietTcs aKBMBaNEHTHAS WNPUHA N3BPaHHBIX MMHUIA KAKOro B0 XMMUYECKOro aNeMeHTa.

Mo cnpaBoYHMKaM HaxOASATCA HAX0AATCS HEObX0AVMble aTOMApPHbIE AaHHble. Ha 0CHOBE TEOPETNYECKON KPMBOIA pocTa
onpenensieTcs coaepxaHue anemenTa. [lna npuMepa natoTcs pesynbTaThl ONPeneNeHns CoAepXaHus HaTpus Ha
ConHue.

Tema 4. OnpepneneHue comepXxaHus XMMUYECKUX I/IEMEHTOB MO NPOcOUNAM NMUHUN

Laetcsa onmucaHme mopenein atmocep Kypyua.

OnucbiBaeTcs METOAMKA PacHeTOB NPOOUNEl NMMHA C UCMONb30BaHNEM MOLENEN aTMocdep.

Ha KoHKpeTHOM npuMepe NpoBOAUTCS NpoLeaypa onpeaeneHns CoaepXaHns KOHKPETHOr0 XMMNYECKOro aneMeHTa.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIH0)

CamocTosiTensHas paboTa 06yHaolWmxcs BbIMOMHAETCS N0 3a4aHNI0 1 NPY METOAMYECKOM PYKOBOLACTBE Mpenonasartens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocToATeNbHY0 paboTy Ha
ayIMTOPHBIX 3aHATUSX U HA BHEAYOUTOPHYK CaMOCTosTeNbHYO paboTy. CamocTosTenbHas pabota obyyarowmxcs
BKJIHOYAET Kak MONIHOCTbIO CAMOCTOSATENBHOE OCBOEHME OTLENbHbIX TEM (Pa34€eNoB) AUCLUMNAUHDI, TaK U NPoPaboTKy TEM
(pasfenos), 0OCBaMBAaEMbIX BO BPEMS ayAMTOPHOW paboThl. Bo BpeMsi caMocTosTenbHOM paboThl 0byyatowmecs YiTaT u
KOHCMNEKTUPYIOT Y4eOHYI0, Hay4HYO 1 CMPABOYHYIO NMNTEPATYPY, BBIMOMHAIOT 3a4aHuNsl, HanpaBieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPaBbOTKY YMEHWIA 1 HABLIKOB, FTOTOBSATCS K TEKYLEMY M MPOMEXYTOYHOMY KOHTPOO NO AMCLUMINHE.
OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTCs HOPMaTUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsanok opraHM3aummy 1 OCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTH NO 06pasoBaTebHbIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam creumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENbHOM paboTbl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEeHUIA"

3AE
CtpaHuua 4 13 9. Bl YHH
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OUEeHO4YHble MaTepualibl, HanpaB/iEeHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B ¢hoH e OUeHOYHbIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AUCUUMNvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oucumnninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHVe aucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M60 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoB0 TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHUM NeYaTHbIX U3naHWi GbNNOTEYHbIN
ooHA AonKeH ObITb YKOMMIEKToOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3emMnngapa) Kaxooro n3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OBHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

caiT poccuiicko ACTPOHOMUYECKON ceTn - www.astronet.ru

caiT csobogHOW sHUMKNoneaun - ru.wikipedia.org

Cant depepanbHOro KOCMMYECKOro areHTcTea - http://www.federalspace.ru/1307/
CaWT aneKTPOHHOK 6ubnmoTekn No omanke 1 acTpoHoMuu - adsabs.harvard.edu/
SBontouns 38e3[, aNeKTPOHHOe nocobue - hitp://www.astronet.ru/db/msg/1188340

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6or MeTtoauyeckme peKoOMeHaLmm

nekumu JaHHbI Kypc NeKUMA U NPaKTUHECKUX 3aHATUIA SBASIETCS pPaCWMPEHNEM W yriybneHneM 3HaHWi
Kypca 'TeopeTtuydeckas actpogomamnka' B ero 4actu '3sesgHble atMocgeps!'

NekumoHHbIN BapraHT 6asnpyeTcs Ha OBYX MOHOrpacusix aBTopa (npenonasaTens):

'MeTonbl MOOENMpOBaHUs B acTpodouanke. 3se3aHble atmocdepb!' n3a KasaHb

'MeTonbl MOgenvpoBaHusi B actpogouanke. OnpeneneHve pyHaameHTanbHbIX NapameTpos 38e34),
n3g. Kasanb

1 Ha 3NeKTPOHHOM BapuaHTe Nocobus nektopa (4 nocobus). Bce aTn nutepaTypHble UCTOUHKKU
NpenocTaBnsAnTCS CTyAeHTaM ans ux nyvyeHns. Kpome toro. npegnaraercs v aHrnossblyHas

L IALTEDLIETEN
HAPyraa yacuRdA v adyanaAayviTcpyarypa (b JIICRTPURRUNM BApPiadiTeT B Vit T T T T .

AAEKTPOHHEBH
Crpannua 513 9. BBl YHHBEPCHTET
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckme | NposeneHne NPakTUYECKNX 3aHATUIA OCHOBAHO Ha OBYX METOLAMYECKMX MaTepuanax, noaAroTOBNEHHbIX
3aHaTUA NEKTOPOM:

'MeTonbl MogennpoBaHusa B actpodomavke. OnpeneneHne qoyHoamMmeHTanbHbIX NapameTpoB 3Be3L),

n3g. KazaHb (BymaxHblli BapuaHT)- coaepxuT nabopaTopHble paboThbl,

'C60pHMK 3a4a4 No TEOPETUYECKON acTPOU3NKE' (INEKTPOHHLIN BapraHT) - coaepXnT 6onbluol

nepeyeHb 3aau.

camocTtosi- | CamocTosiTenbHasi paboTta ? nHamemayanbHas paboTta cTyneHTa, BbinonHsiemas 6e3
TenbHas HernocpeaCTBEHHOro KOHTaKTa ¢ npenoaaeaTenieM. Bo BpeMsi caMocTosiTenbHOM paboThbl CTyAeHTaM
pabota peKoMeHayeTCs n3yyatb AOMONHUTENbHbIE MaTepuanbl Mo N3y4aeMoMy KypCy, HTO NO3BONMT
MOBLICUTb YPOBEHb TEOPETMYECKOr0 OCBOEHNSI MaTepuana 1 noaroToBUTbCS K chade npakTM4eckmx
paboT, 3a4eTy UM aK3aMeHy.

3a4ver 3aver npoxoanT B BUAe YCTHOro onpoca CTyaeHToB Mno ﬂpOIZ,D,GHHOMy NneKunoHHOMY Matepuany n
BbIMOTHEHHbIM NPAaKTU4eCKNM pa60TaM. Jnsg noarotoekm K 3a4yeTy pekoMeHaoyeTcs NoBTOPHO U3y4nUTb
KOHCNEeKTbl N pEKOMEHOOBAHHYIO NNnTEeparypy. Takxe PEKOMEHOYETCA COCTaBUTb CMUCOK HEMOHATHbIX
BOMPOCOB M 3a0aTb UX npenogasartento ans I'IO,D,pO6HOFO Pa3bACHEHNA.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunaIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHust 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

11. OnucaHne mMatepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npotecca no aucuunInHe (Mogynio)

MartepunanbHO-TeXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBateneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

12, Cpeﬂ,CTBa apgantauum npenopgasaHusi oguCcUNNNIUHBbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pPO0BbSA

Mpwn HeobxonmMocTy B 0bpasoBaTenbHOM NPOLECCE NMPUMEHSIOTCSA Cnepytowmne MeTodbl U TeXHoNnoruv, obneryaioume
BOCNPUATE MHGOPMaLLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|9| B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXcs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PeHNs -
aynnanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHWE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmyHbIX
POPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro U NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIKNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHMIO K YCTAHOBNIEHHOW MPOAONXUTENBHOCTU UX CHAYN:

- NIPOAONIXXUTENIbHOCTU COa4n 3a4éTa unm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60Tb| - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpeboBaHusMu ®IFOC BO u yuebHbiM nnaHoM no crneumansHoctu: 03.05.01
"AcTpoHoMMS" 1 cneumanusaummn "Actpodmamnka n Kocmonorns”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.16 Metoabl mogennpoBaHus B acTpogousnke

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONorng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. 3acos, A. B. AcTpoHomus : y4ebHoe nocobue / A. B. 3acos, 3. B. KoHoHoBuWY. - Mockea : PUSMATIINT, 2011. - 256 c.
- ISBN 978-5-9221-0952-9. - TekcT : anekTpoHHbIV // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/2370 (nata obpaueHus: 21.04.2020). - Pexwvm gocTtyna: ans aBTopu3. nonb3oBaTteneil.

2. CaxunbynnuH H.A. TeopeTtuyeckas actpogousmka. 3sesHble atMocgpepbl. HacTb 1: yyebHoe nocobue / H.A.
CaxubynnuH, N.®. brukmaes; KasaHckunit doenep. yHnBepcuteT; Kageapa acTpoOHOMMN U KOCMUYECKO reoaesun. -
KasaHb: KasaHckuin yHusepcutet, 2015. - 116 ¢. - TekcT : anekTpoHHbIi. - URL:
https://kpfu.ru/portal/docs/F2146538929/Sakhibullin.N.A.. Teoreticheskaya.astrofizika.ch.1..pdf (naTta obpaweHus:
21.04.2020). - Pexxum gocTyna: OTKPbITbIN.

3. CaxmbynnuH H.A. TeopeTnyeckas acTpogouanka. 3se3aHble atmocgepbl. Hactb 2: y4yebHoe nocobue / H.A.
CaxunbynnuH, N.®. Bukmaes; KazaHckuii chenep. yHuBepcuTeT; Kadenpa acTpoHOMIUM 1 KOCMUYECKOW reoae3nm. -
KasaHb: KPY, 2015. - 112 c. - TekcT : anekTpoHHbIit. - URL:
https://kpfu.ru/portal/docs/F_891964453/Sakhibullin.N.A..Teoreticheskaya.astrofizika.ch.2..pdf (nata obpaweHus:
21.04.2020). - Pexwnm poctyna: OTKpbITbINA.

4. CaxunbynnuH H.A. TeopeTtuyeckas actpogousmka. 3sesaHble atmocgpepsbl. YacTtb 3: y4ebHoe nocobue / H.A.
CaxubynnuH, N.®. brkmaes; KasaHckuit doefiepanbHblil yHuBepcuteT, Kadenpa acTpoHOMUM 1 KOCMUYECKOI Freofe3nu.
- KazaHb: KPY, 2015. - 45 c. - TekcT : anekTpoHHbIn . - URL:

https://kpfu.ru/portal/docs/F932600094/Sakhibullin.N.A.. Teoreticheskaya.astrofizika.ch.3..pdf (aata obpaleHus:
21.04.2020). - Pexum poctyna: OTKpbITbIN.

JononHutenbHasa nuteparypa:

1. BeckuH, B. C. I'paButauus n actpodpmanika : yuebHoe nocobue / B. C. BeckuH. - Mocksa : PUBMATIIUT, 2009. - 158
C. - ISBN 978-5-9221-1054-9. - TeKCT : 9NeKTPOHHbI // JlaHb : 3aneKTpoHHO-6ubnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/2114 (nata obpauwerus: 21.04.2020). - Pexwvm gocTtyna: ans asTopu3. Nnonb3oBaTeneil.

2. CypavH, B. I'. 3Be3abl : y4ebHoe nocobue / B. I'. CypauH. - 2-e usa., ucnp.u gon. - Mocksa : ®U3MAT/INT, 2009. -
428 c. - ISBN 978-5-9221-1116-4. - TekCT : 9NeKTPOHHbI // JlaHb : 3anekTpoHHO-6ubnmoTteyHas cuctema. - URL:
https://e.lanbook.com/book/2332 (nata obpalieHus: 21.04.2020). - Pexxum focTyna: onsi asTopua. Nonb3oBaTeneil.

3. lNyceiixaHos, M. K. OcHoBbl acTpogouauky : yiebHoe nocobue / M. K. ycelixaHos. - 4-e usg., cTep. -
CaHkT-leTepbypr : NlaHb, 2019. - 208 c. - ISBN 978-5-8114-4037-5. - TeKCT : aneKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/114694 (nata obpaweHnus: 21.04.2020). -
Pexwum goctyna: ons asTopms. nonb3osarteneil.

4. AkkpeumoHHble npoueccol B acTpodomauke / M. K. Abonmacos, B. B. Xypaenes, A. 0. KoueTkosa, I". B. JlunyHoea ;
non pepakumein H. N. Wakypobl. - Mockea : DPUBMATIINT, 2016. - 416 c. - ISBN 978-5-9221-1633-6. - TekcT :
9NEKTPOHHBI // JlaHb : anekTpoHHO-6ubnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/91161 (aata
obpaieHus: 21.04.2020). - Pexxum goctyna: 4ns aBTopus. rnonb3oBatenei.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.16 Metoabl mogennpoBaHus B acTpogousnke

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

CneuwnanbHocTb: 03.05.01 - ACTpoHOMMSA

Cneuvanusaums: ACTpodomarka n KOCMONOrng
Keanudpukaums sbinyckHuka: ActpoHoM. [penogaearenb
dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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