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Mporpamma ancumnnnHbl "BeKTOpHbIA 1 TeH30pHbIN aHanna"; 03.05.01 "AcTpoHoMKs".

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
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Mporpamma ancumnnnHbl "BeKTOpHbIA 1 TeH30pHbIN aHanna"; 03.05.01 "AcTpoHoMKs".

Mporpammy amcuunnuHel paspabdoTan(a)(n) npogoeccop-koHcynbTaHT AMuHoBa A.B. (Kadghenpa teopnm 0THOCUTENBHOCTH
n rpasutaumu, Otoenexve umasmku), Asya.Aminova@kpfu.ru ; goueHt, K.H. (ooueHT) Janwes P.A. (Kadenpa teopun
OTHOCUTENbHOCTY 1 rpasuTaumm, OToeneHne gusnkm), Rinat.Daishev@mail.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OK-1 CNocoBHOCTb K aBCTPaKTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y
MK-1 BnageHne Metogamm aCTpOHOMUYECKOro, oM3NYeCcKoro 1 MmaTteMaTmyeckoro
nccnenoBaHus nNpy aHannse rnobanbHbix NPO6IeM Ha OCHOBE rNy6OKMX 3HAHWIA
hyHOAMEHTANbHbIX (HN3MKO-MATEMATUYECKUX UCLANANH

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):
JonxeH 3HaTb:
TEOPETUYECKNE OCHOBbI BEKTOPHOIO 1 TEH30PHOro aHanuaa.

JonxeH ymeTb:

MCMoMb30BaTh 3HAHNE TEOPETUYECKMX OCHOB BEKTOPHOMO 1 TEH30PHOIO aHanM3a npu aHannse HenpepbIBHO
pacnpeneneHHbiX B MPOCTPaHCTBE BENVYUH (MONER) pasnnyHon Nprupoabl, MCNONb30BaTh TEOPETUHECKUE MOHSTUS 1
npakTU4yeckme MeTobl MNPV PeWweHnn 3a4a4, BO3HUKAOWMX B Pa3NYHbIX OM3NYECKMX KypCax.

JlonxeH Bnanetb:

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

MCcnonb30BaTb OCHOBHbIE MOHATUA N METO4bl TEOPUN BEKTOPHOIO N TEH30PHOIo aHann3a npu peweHnn 3anay (B TOM
4ymcne MetToabl BblHUCNEHNSA rpaaAneHTOB CKansapHbIX nonem, ameepreHumn, potopa, NOToka 4Yyepe3 NoBEepPXHOCTb
BEKTOPHbIX nonen, nannacmaHa CKansapHbIX nonen B OpTOroHanbHbIX 1 Kpl/lBOJ'II/IHGI7IHbIX KOOpJJ,I/IHaTaX).

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.01 OucumnnvHbl (Mogynm)" OCHOBHOW NPOgIECCUOHANBbHON
obpaszoBatenbHoii nporpammel 03.05.01 "AcTpoHoMus (AcTpodonanka 1 KOCMOorus)" 1 OTHOCUTCS K BAPUATUBHOM HacTu.

OcBaunBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimnyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was Tpy[noeEMKOCTb ANCLIMNNHBI COCTABASET 2 3a4eTHbIX(blE) eAnHWL(bI) Ha 72 yaca(oB).

KoHTakTHas paboTta - 42 4aca(oB), B TOM yucne nekuuu - 18 yaca(oB), NpakTMyeckne 3aHsTus - 24 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 30 yaca(os).
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Mporpamma ancumnnnHbl "BeKTOpHbIA 1 TeH30pHbIN aHanna"; 03.05.01 "AcTpoHoMKs".

KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNHBIL: 3a4eT B 4 cemMecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnvHebl / MX TPYAOEMKOCTb CamocrosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. CkansipHble nonsi. 4 2 2 0 4
2.|Tema 2. BekTOpHblE Nons. 4 4 6 0 10
Tema 3. OcHoBHble onepauuu
BEKTOPHOro aHanunsa B
8. OPTOrOHANbHBIX KPUBONMHENHBIX 4 4 S 0 10
KoopAuHaTax.
Tema 4. AodpMHHOE NPOCTPAHCTBO U
4. TEH30pbl B HEM. 4 2 0 0 2
Tema 5. Anrebpaunyeckue onepaumu
5 Han TeH3opaMmu. 4 2 5 0 4
Tema 6. EBKNMOBbI U
6. NnceBO0EBKINL0BbI MPOCTPAHCTBA. 4 4 6 0 0
toro 18 24 0 30

4.2 CogepxaHue aucUUMNIUHLI (MOBYNS)
Tema 1. CKansipHble nons.

CkanspHble nons. Onpegenerve. CkanspHas yHKUUS OBYX 1 TPeX nepeMeHHbIX. [pyMepbl ckansapHbIx nonen B
TPexXMepHOM NpocTpaHcTee. MNpuMepbl NIOCKMX CKanspHbiX nonei. [MoBepxHOCTN (M30NOBEPXHOCTU) U NUHWMN YPOBHSI.
Mpumepbl nnHWA ypoBHSA. CuMMeTpun ckansapHoro nons. MNpovssogHas ckansapHoro nons. ["pagmneHT.

Tema 2. BeKTopHbIe nonsi.

BekTopHble nons. BektopHble nuHum 1 Tpybku. MoToK BEKTOPHOrO NOMs Yepes NOBEPXHOCTb. JnBepreHums,
LMpKynsums, potop BeKTopHoro nons. MNMoteHunanbHoe, coneHomaansHoe nons. Jllannacoso none. Onepartop
MamunbToHa. dudpdhepeHumanbHbie onepauumn BToporo nopsaka.

O6paTHasi 3aaaya BEKTOPHOro aHanmaa.

Tema 3. OCHOBHble onepaLuy BeKTOPHOrO aHanu3a B OpTOroHanbHbIX KPUBONIMHENHbIX KOOpPAUHAaTaXx.

OudppepeHumnanbHbie ypaBHEHNS BEKTOPHbLIX MHUIA. MoHATUE rpagneHTa. ['paaneHT B OpTOroHanbHbIX KoopanHaTax.
MoHsATMe gusepreHumn. [lnBepreHLmMsa B OPTOroHanbHbIx koopauHatax. [NoHatne potopa. PoTop B opTOroHanbHbIx
koopauHatax. Onepartop Jlannaca. BelumcneHve notoka B KPUBONUHERHbLIX KOOPAUHATAX.

Tema 4. AcpbchpUHHOE NPOCTPAHCTBO U TEH30PbI B HEM.

MoHsATMe adhdomHHOro npoctpaHcTea. AddrHHOe noanpocTpaHcTBo. OnpeneneHne TeHaopa. TeH3opbl B adpprHHOM
npocTpaHcTee. Onepaunn, NPoN3BoanMbIe HaA TeH3opamu. MpruMepbl TeH30pOoB. NoHSTNE METPUYECKOro TEH30pPA.
MoHsTMe adddoUHHOW KoopanHaTHo cucteMbl. MNpeobpasoBaHne addduHHoro 6asnca. TeH3opHoe rnone.

Tema 5. Anre6panyeckue onepauuv Hapa TeH30paMu.

Anrebpanyeckre onepauuy, NpoBoAMMblE HaA TeH3opaMu. JInHenHas koMbuHaumsi TeH30poB. CroxeHwve, BbldUTaHue,
YMHOX€HMe, cBepTKa TeH30poB. Teopema 06 anrebpanyecknx onepaumnsix Han TeHsopamu. [NepecTaHoBKa NHOEKCOB.
CuMMeTpupoBaHue 1 anbTepHupoBaHne TeH30poB. O606weHHble cuMBosnbl KpoHekepa.

Tema 6. EBkNnpoBbI M NCeBAOEBKNMAO0BbI MPOCTPAHCTBA.

MoHsITe eBknuaoBa npocTpaHcTea. OpTOHOPMUPOBaHHbIE 6a3MChl, OPTOrOHaNbHbIE MPOEKLUM, CONPSXEHHbIE
npocTpaHcTBa 1 onepatopsbl. [MoHATe NceBnoeBKNMO0Ba NPOCTpaHCTBa. TeH3opHas anrebpa B eBKINA0BbIX
npocTtpaHcTBax. KpmonuHeliHble koopanHaThl. MNapannensHoe nepeHeceHne TeH30poB. KoadhdomumeHTbl CBSI3HOCTY.
KosapwaHTHoe auddpepeHumnpoBaHie TeH30poB. YpaBHeHust Makceenna.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (MOaynto)
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Mporpamma ancumnnnHbl "BeKTOpHbIA 1 TeH30pHbIN aHanna"; 03.05.01 "AcTpoHoMKs".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

AH4ymkoB A. M., OCHOBbI BEKTOPHOIO U TEH30PHOr0 aHannaa -
http://toig-kazan.narod.ru/education/lll/Anchikov_Osnovy.djvu

H. P. XycHyTamnHoB PacyeTHble 3a4aHusl 1 METOAUYECKME yKa3aHns No Kypcy ?BeKkTOpHbIA U TEH30PHbIN aHanna? -
http://kpfu.ru/portal/docs/F494355773/Husnutdinov_Vekt Tenz_Analiz.pdf

PacyeTHble 3apaHus no matematuke. BekTopHbii 1 TeH3opHbIN aHanu3 (Il cemecTp) -
http://shelly.kpfu.ru/portal/docs/F576890790/Raschetnye.zadaniya_ViTan.pdf

PacuéTtHble 3anaHust no matematuke BektopHbli aHanus (Il cemectp, pdf, 247 K6, ckayartb). -
http://toig-kazan.narod.ru/education/izsr/Anchikov_VTA1 .pdf

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCLMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNo4YaeT OUeHO4YHble
cpencTtea TeKkylero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXUTCS Cneaylwas uHgopMaums:

- COOTBETCTBME KOMMETEHLMIA MNaHnpyeMbiM pesynbtatam 0by4eHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWNIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AUCUUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaXA0ro OLEHOYHOrO CPeaCcTBa;
- KpUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKKOYas TpeéoBava, npegbsasnsaeMble K OEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUPYEMbIM pe3yfibTataM, 3adaHns pa3/IndHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)

OcBoeHue gucuMnauHbl (Moayns) npeanonaraeT M3ydYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B OAHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMXKEH BblTh YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHOMN y4eOHON NTepaTtypbl, HEOOXOAMMON /1 OCBOEHUS AUCLMNAVHBI (MOOyns),
HaxoamuTcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMIO NPY U3MEHEHU YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OAaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KPY.
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Mporpamma ancumnnnHbl "BeKTOpHbIA 1 TeH30pHbIN aHanna"; 03.05.01 "AcTpoHoMKs".

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX ONS
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Me>x ayHapoHblii Hay4YHO-0bpa3oBaTensHblii cant EqWorld - http://eqworld.ipmnet.ru/ru/library/mathematics.htm
Cant kadpenpbl TeEOpPUN OTHOCUTENBHOCTY 1 rpaBuTaunn K®Y - http://toig-kazan.narod.ru/education.htm
Caint kadbenpbl TEOPUN OTHOCUTENLHOCTY 1 rpasutaunn KAOY - http://old.kpfu.ru/f6/k6/index.php

OneKkTpoHHas bubnrmoteka MexaHMKo-MaTeMaTM4eckoro goakynbteta MockoOBCKOro rocynapCTBEHHOro YHBepcuTeTa -
http://lib.mexmat.ru/

OnekTpoHHas 6ubnmotedHas cuctema "KHuragoHa" - hitp://www.knigafund.ru/

9. MeTogunyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekunn Heobxoanmbim TpeéoBaHmeM 0151 OCBOEHUS ONUCUNMNNHBI ABNSETCS MOCEIWEHNA NEKLUWNIA.

B xoOe neKUunoHHbIX 3aHSATUIA BECTU KOHCNeKTnposaHne yqe6Horo martepuana. OGpaLLI,aTb BHMMaHmne
Ha KaTteropum, ooOpMynnpoBKN. B cny4yae BO3HMKHOBEHKSA BOMPOCOB 06paLLI,aTbC9I 3a KOHCyNnbTaumnsamm
K npenogaBsartento. B xone n3ydeHnsa ancumnnmHbl Mano orpaHn4ymBatTbCs nekunsamMm, pekoMeHagyetcs
M3y4NTb OCHOBHYIO NnTepaTtypy, 03HAKOMUTbCA C LOMONMHNTENBbHOW nMTepaTypoM.

npakTuyeckue | MMaBHOe Ha3HA4YEHVe NPaKTUHECKMX 3aHATUN - 6onee TecHoe 0bLWeHVe NpenoaasaTens co

3aHATUSA CTyOEeHTaMu Ha TeMbl onpenenéHHble npenoaasaTtenem 3apaHee. MNpu nogrotoeke TpedyeTcs
MonbITaTbCA BbIMOMHWUTL BCE AOMAWHME 3aAaHuUs 1 NonbiTaTbes Hanbonee YETKO cpopMynMpoBaThb
HEMOHATHbIE 1 NPOBIEMHbIe 3Tarbl BO3HUKWINE NPU 3TOM. HENocpeAcTBEHHO Ha 3aHATUN HYXXHO
06CyauTb BO3HMKLIME BOMPOCHI C NPenoaaBaTenem.

CaMOCTOSA- Mocne kaxoon nekumm CTynoeHTy cnenyet BHMMATENbHO Npo4ynTaTb pa306paTb KOHCNekT. [NoHATb
TenbHas BCe MateMatmndeckume Bblknagkm n nexaume B Ux oCHoBse cpm3|/|quK|/|e NONoXeHna N oonyweHns;
pa60Ta BOCNPOn3BEeCTN BCE BblKNladKN CaMOCTOATENbHO, HE MNA0A B KOHCNEKT. BbinonHnTte unun gogenatb

BblKN1adKKn, KOTOpbIe NeKTop npennncan caoenatb CaMoCTOoATENIbHO (eCHI/I TakoBble I/IMe}OTCFI).

Ecnu NnekTop npeannucan pasoépaTb 4acCTb martepuana 6onee I'IO}J,pO6HO CaMOCTOATENBbHO NO

OOCTYNHbIM MUCbMEHHbIM UNTN 3NEKTPOHHbIM NCTOYHUKaM, TO Heob6x04UMO CBO€eBpPEMEHHO 3TO

coenatb. |_|pl/l BO3HUKHOBEHUWN KaKnx-nmbo pr,D,HOCTeIZ C NOHMMaHMEeM MaTtepunana pekomMeHnyetTcs

nonpocuTb NoOMOLWMK y CBOMX OOHOrpPynnHUKOB NN COKYPCHUKOB. Takxe MOXHO 06paTI/ITbC9I 3a

MOMOLbIO K NEKTOPY.

CamocTosiTenoHoe n3dy4vyeHne 4actmn matepuna. Ecnun vactb yqe6Horo marepuana oTeefeHa Ha

CaMOCTOATENbHOE N3y4eHune, T0 Heobxo0anMo NPUCTYNNTb K 3TOMY He3aMeoNnnTenbHO Nocne yka3aHus

npenogaesatensd n 0CBOUTb Matepwnan B 0TBeeHHble UM CPOKW. MaTepman cnenyet ndy4ntb no

OOCTYNHbIM MNCbMEHHbIM N 3NTEKTPOHHbBIM MCTOYHUKAM, O KOTOPbIX coobwut npenonaearte’b.

3auet Y Kax[oro CTyoeHTa Ha pykax [ofxeH ObiTb NONMHbIA CIMCOK BOMPOCOB A5t ak3ameHa. Vx MoxHo
TILATEeNbHO N3Y4nTb U Pa3buTb HA HECKOMBKO rPyMM Mo YPOBHIO BAWMUX 3HaHWA. Heobxoaumo nveTtb
KOHCMEKTbI BCEX NEKLUMIA N MPAKTNHECKUX 3aHATWIA. Ha 3a4eTe 6yoyT npeanoxXeHsbl 3anaqv
aHanoruyHole pa3bupaembiM HA NPAKTUYECKNX 3aHATUSIX.

He cTouT n3beraTb noceweHns KOHCyNbTaUMW - HA HE MOXHO YTOYHUTL Y NpenogasaTens BCe, YTO
OCTanoCb HEMOHATHbIM.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJNOTMI, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBNEHUN 06pa3oBaTenbLHOroO NpoLecca no
LUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMaLIMOHHbBIX CMPaBOYHBIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOOYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro NpoLecca no AucumniavHe (Moaynio) BKntoyaeT B cebs
cnenyolwme KOMMOHEHTbI:
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Mporpamma ancumnnnHbl "BeKTOpHbIA 1 TeH30pHbIN aHanna"; 03.05.01 "AcTpoHoMKs".

MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM nnaHom no crneumanbHoctu: 03.05.01
"AcTpoHOMUKA" 1 cneumanusaumm "AcTpodursnka n kocmonorns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.01 BekTOpHbINi 1 TEH30PHbIN aHaIN3

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. ®duxteHronsy, I'. M. Kypc anddpepeHumnanbHoOro u MHTErpanbHOro UcHncnexmus : y4ebHuk : B 3 tomax /. M.
duxreHronbu. - 10-e nsg., crep. - CaHkt-Metepbypr : laHb, [6.T.]. - Tom 3 - 2019. - 656 c. - ISBN 978-5-8114-3995-9. -
TekcT : aneKTPOHHBIN // NlaHb : anekTpoHHO-6ubnnoteuHas cuctema. - URL: https://e.lanbook.com/book/113950 (nata
obpaweHns: 21.04.2020). - Pexxum noctyna: onis aBTopus. Nonb3oBaTtenei.

2. bepmat, I'. H. C6opHuK 3a4a4 no Kypcy MateMaTuieckoro aHanmaa : ydebHoe nocobue / I'. H. BepmaH. - 9-e nsg.,
ctep. - CaHkT-MeTtepbypr : laHb, 2020. - 492 c. - ISBN 978-5-8114-4862-3. - TEKCT : 9NeKTPOHHBbIA // JlaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/126705 (naTta obpaleHusi: 21.04.2020). -
Pexum poctyna: ons asTopms. nonb3oBarteneil.

3. Fopnay, b. A. TeH3opHas anrebpa u TeH30pHbI aHanus : yiebHoe nocobue / b. A. Mopnad. - CaHkT-INeTepbypr :
NaHb, 2015. - 160 c. - ISBN 978-5-8114-1834-3. - TekcT : 3NeKTPOHHbIA // JlaHb : anekTpoHHO-6ubnnoTeyHas cmctema. -
URL: hitps://e.lanbook.com/book/56160 (nata obpaweHus: 21.04.2020). - Pexwm goctyna: ons aBTopua.
nonb3oBaTenei.

4. Oemnnosuy, B. M. CO0pHMK 3anay 1 ynpaxkHeHuiA No MaTteMaTniyeckoMy aHanmay : yuebHoe nocobue / b. I.
HOemnpoBuy. - 22-e n3g., ctep. - CaxkTt-Metepbypr : NlaHb, 2020. - 624 c. - ISBN 978-5-8114-4874-6. - TekcT :
9NEeKTPOHHBI // laHb : anekTpoHHO-6ubnuoTtedHas cuctema. - URL: https://e.lanbook.com/book/126716 (nata
obpauweHns: 21.04.2020). - Pexxum pnoctyna: ons aBTopus. Nonob3oBaTtenei.

JdononHutenbHaa nuteparypa:

1. NinbuH, B. A. OcHoBbI MaTEMaTMYeCKOro aHanunsa : y4ebHuk / B. A. UnbuH, 3. I. MNoaHsk. - 5-e n3ga. - Mockea :
OUNBMATIINT, [6. 1.]. - HacTb 2 - 2009. - 464 c. - ISBN 978-5-9221-0537-8. - TeKCT : aneKTPOHHbIN // IlaHb :
aNeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/2736 (nata obpaueHus: 21.04.2020). - Pexum
JocTyna: ons asTopma. nonb3osaTtenen.

2. 3anopoxeu, I". /. PykoBOACTBO K pelleHnto 3aay No MaTeMatuyeckoMy aHanuay : yiebHoe nocobue / . U.
3anopoxel. - 8-e n3a.,crep. - Cankt-MNetepbypr : NaHb, 2014. - 464 c. - ISBN 978-5-8114-0912-9. - TekcT :
9NEKTPOHHBI // NaHb : anekTpoHHo-6nbnuoTtedHas cuctema. - URL: https://e.lanbook.com/book/149 (nata obpalieHus:
21.04.2020). - Pexxum gocTyna: ons asTopus. nonb3osartenen.

3. Oy6posuH, B. T. Jlekumu no matematnyeckomy aHanuay. Y. | : yuebHoe nocobuve / B. T. OybposuH. - 3-e 13g.,
nepepab. n gon. - KasaHb : KDY, 2012. - 180 c. - ISBN 978-5-905787-43-0. - TeKkCT : 3NeKTPOHHbINA // JaHb :
3NeKTPOHHO-6ubnuoTeyHas cuctema. - URL: https:/e.lanbook.com/book/73545 (nata obpateHusi: 21.04.2020). - Pexum
JocTyna: ans asTopma. nonb3osaTtenen.
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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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