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Mporpamma ancumnnnHbl "IreomeTpus paccnoeHHbIx npoctpaHcTe”; 01.04.01 "Martemartuka".

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 "IreomeTpus paccnoeHHbIx npoctpaHcTe”; 01.04.01 "Martemartuka".

Mporpammy nmcuunnuHel paspabdoTan(a)(n) npodgoeccop, A.H. (npodpeccop) Wypbirnd B.B. (Kagenpa reometpuu,
oTgeneHve maremartuku), vadim.shurygin

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
KOMMeTeHLUn npuobpeTaeMorn KOMNeTEHLUN
MnK-2 CnocobeH opraHn30BbIBATb HAYYHO-UCCNIeA0BaTENbCKYIO U

Hay4YHO-NPOWN3BOLCTBEHHYIO PaboTy, yrpaBnsaTh Hay4YHbIM KONNEKTUBOM, Ny6NnYHO
NpeLcTaBnATb COBCTBEHHBIE U N3BECTHbIE HAy4Hble pe3ynbTaThl

NnK-7

MnK-9

O6yyatolmiics, 0OCBOVBLUINA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

3HaTb OnpeneneHns U CBOMCTBA OCHOBHBIX 06BEKTOB TeOPWM rpynn JIn 1 NoKanbHO TPUBMATBHBIX PACCIOEHNH,
hOPMYMPOBKY Hanbonee BaxXHbIX yTBEPXKAEHUA, METOAbBI MX [OKA3aTEeNbCTB, BO3MOXHBIE CAPEPbI MPUNTOXEHNA.

JonxeH ymeTb:

YMmeTb pewartb 3anaqyn BblMNCNINTENbHOIO N TEOPEeTUYEeCKOoro Xxapakrtepa B obnactu Teopuu rpynn JTn v nokanbHo
TpMBUNANbHbIX paccnoeHvuZ, yCcTaHaBnmBaTb B3aMMOCBA3N MeX Yy NOHATUAMU, OOKa3blBaTb yTBEPXOEeHUA.

JonxeH Bnanetb:
BrnagoeTtb meTonamu peleHmns pasnuyHbix 3agad Teopun rpynn Jln n paccnoeHHbIX NPOCTPaHCTB.
JlonxxeH 0eMOHCTPNPOBaTb CMOCOBHOCTL 1 FTOTOBHOCTb:

B pesynbTate 0CBOEHWS OUCLMMNANHBI 06YYatoWMNACS LONXEH:

1) 3HaTb onpeneneHns 1 CBOMNCTBA OCHOBHbBIX OO BEKTOB TEOPWM rpynn JIn 1 NoKanbHO TPU-BUaNbHbIX PACCTOEHUIA,
POPMYMPOBKM Hanbonee BaxXHbIX yTBEPXAEHWA, METOAbI MX [OKA3a-TeNIbCTB, BO3MOXHbIE CAdEpbl MPUNOXEHUIA.

2) YMeTb pewatb 3a4a4m BbYUCIUTENBHOIO U TEOPETUYECKOro XapakTepa B o06nactu Teo-puv rpynn Jln n nokansHo
TPUBMANbHbLIX PACCNOEHUIA, YCTaHABNNBATb B3AMMOCBA3W MEXY MOHSA-TUSMUN, [OKA3bIBATb YTBEPXLEHUS.

3) Bnapetb metonamu peWweHns pasinyHbiX 3a4a4 Teopun rpynn Jinwm paccnoeHHbIX NPO-CTPaHCTB.

4) leMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb MPUMEHSATb MNONYYEHHBLIE 3HAHNS U HABbIKW B
Hay4Ho-nccnenoBaTenbckol pabote 1 npenogasaHum.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.[B.08.01 OucumnnunHbl (Mogynmn)" OCHOBHOM
npocdpeccroHanbHoi obpasoBatenbHoi nporpamMmbl 01.04.01 "MaTtematuka (FeomMeTpusi, TONONOTMS U UX NMPUSIOXEHUS)" 1
OTHOCUTCS K AMCUMNANHAM Mo BbiBopYy.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

3. 06bem aucuMnauHbI (MOAYNSA) B 3a4eTHbIX eAUHULLAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuarouxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUI) U HAa CAMOCTOSATENbHYHO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASIET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 37 4aca(oB), B TOM Yucie nekuun - 0 4yaca(oB), npakTudeckume 3aHatus - 36 4yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtositenbHas pabota - 80 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 27 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHDI: 3K3aMeH B 3 CEMECTpe.

4, CopepxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboTbl MO AUCLMNNMHE (MOAYNIO)
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspnenbl AucUUNInHbI / UX TPYA0EMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. pynnbl Nln 3 0 6 0 12
2.|Tema 2. Anrebpebl Jn 3 0 6 0 14
Tema 3. JlokanbHO TpuBManbHbIE
8. paccnoenus 3 0 6 0 12
4.|Tema 4. [naBHble paccnoeHus 3 0 6 0 14
5. Tema 5. CBA3HOCTb B rNaBHOM 3 0 6 0 14
4.2 CIQWMMML(MQAME)
NoeHns
Temae? PE? eHLI,I/IaJ'IbHO r OMlelTpVI‘-IeCKI/IX |3 0 6 0 14
Mpyrin eﬂ'gug: 1epbl rpynn oarpynnbl [1n. ["omomopdr3Mbl 1 nsomopdomamel. dencteus rpynn Jn.
OpT\)r\’. HabHaA TPy RTe \J\l |} Fe-cpoteta:
Nonwag/MmareiiHas rpynna GL(n,R). Ee cBolicfaa. 0 36 0 80
CI'Ieu,w JIiDAan nvmcvman 1 }Jyl mia \JI_\II P\) LT uDU‘V‘Ib 'od. KUMI LPAL> \¥] g [@Dg] IIVII'IC;IHG 1 Py' mia GL(I I,C . CVIIVII DITNTVIATURA

rpynna Sp(n,R). YHutapHas rpynna.

Tema 2. Anre6pbi Jln

Anrebpa Jln. Mpumepsbl anrebp Jln. CTpyKTypHble KOHCTaHThI. JleBble U NpaBble caBury Ha rpynne Jln.
NeBouHBapraHTHbIe BEKTOPHbIE nonst. Anrebpa Jln rpynnbl Jln. Anrebpa Jlu rpynnbl 06paTtuMbIX 91€MEHTOB
accoumatusHoii anrebpsl. MaTtpuuHble anrebpbl Jln. Anrebpsbl u rpynn GL(n,R) u GL(n,C).

Anre6pa Jln o(n) rpynnsl ln O(n).

Tewma 3. JlokanbHO TpuBMalnbHble pacCcloeHus

NokanbHo TpvBUManbHbIe paccnoeHns. yHkLuuK ckneikn. MopguamMbl NoKanbHO TpUBMUaNbHbIX paccnoeHunii. ObpaTHbIl
06pa3s paccnoeHus. PaccnoeHHoe npouaeeneHue. Hakpbitus. CeveHns paccnoeHns. PaccnoeHne ¢ goyHoaMeHTanbHow
rpynnon.

Mpumepbl paccnoennii. Paccnoexus Xondoa. BekTopHble n agochuHHble paccnoeHns. KacarenbHoe paccnoeHve
OncpdepeHLMpyemMoro MHoroobpasusi.
Tema 4. MnaBHble paccnoeHUs

"naBHble paccnoeHns. PYHKLUMM CKNEenKK raBHOro paccnoeHns. PaccnoeHve NMHERHbIX penepos
andogoepeHLMpyemMoro MHoroobpasausi. MopduaMbl rnaeHbIX paccnoeHuin. PaccnoeHre opToHOPMUPOBAHHbIX PENepoB
prvMaHoBa MHoroobpasusi. AccoummpoBaHHble paccnoeHns. KacatenbHoe paccnoeHue Kak paccnoeHue,
aCcCOLMMPOBAHHOE C PACCNOEHNEM NNHEHbIX PENEPOB.

TeH30pHbIE paccnoeHus.

Tema 5. CBSA3HOCTb B ITaBHOM paccnoeHnmn

CBSA3HOCTb B IMaBHOM paccnoeHnn. ®yHaameHTanbHble BEKTOPHbIE Nons. CylecTBOBaHNE CBA3HOCTY B FMABHOM
paccnoeHuu. MapannenbHoe nepeHeceHwue. ['pynna ronoHoMun. JleMma 0 pasnoXeHW roMOTOMHbIX Hyo NyTe B
nponseBeneHne Manbix nacco. FoMoMopdnambl cBs3HOCTER. CBA3HOCTb B MPUCOEnMHEHHOM paccnoeHun. dopma
KpnBU3HbI. CTPYKTYPHOE ypaBHEHUE CBA3HOCTM.

Tema 6. Paccnoenus audocdpepeHumanbHO-reoMeTpmuyeckmx o6 LeKToB.

Ctpywm (&xeTbl). MHoroobpasus axetoB. PaccnoeHus noxetos. dudpdpepeHumanbHble rpynmbl BICWIUX MOPALKOB.
MpoaonxeHns oXeTos.

PaccnoeHus penepos Bbicwmx NOPAaKoB. Paccnoenns audgpdpepeHumnanbHo-reoMeTpmyecknx obbekTos. PaccnoeHve
06bekTa NMMHERHON CBA3HOCTU KakK NPUCOEaMHEHHOE K PacCIOeHMI0 penepoB BTOPOro nopsiaka

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moayno)
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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

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

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

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuini OCHOBHOW NuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NOMONHUTENBHON y4ebHOM nuTepaTtypbl, HEO6XOAMMOI A1 OCBOEHNS AUCLUMAMHBI (MOoYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme AncUMnavHbl. OH NOANEXUT OBHOBEHMIO NPY U3MEHEHUN YCIOBUIA

noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

Connections in the second order tangent bundle with extended structure group -
http://link.springer.com/article/10.1134/S199508021403010X

Notes on Differential Geometry and Lie Groups - http://www.seas.upenn.edu/~jean/diffgeom.pdf
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On the higher order geometry of Weil bundles over smooth manifolds and over parameter-dependent manifolds -
http:/ljm.ksu.ru/vol18/19.html

9. MeToguyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

npakTuyeckme | Mpu NOArotToBKe K NPaKTUHECKOMY 3aHATUIO CieflyeT OCBEXUTb B MaMsATV TeopeTnYeckuii Matepuan,

3aHATUSA N3MI0XEHHbIN NpernoaasaTteneM Ha NeKUUaxX, OTHOCALMUIACS K U3y4aeMoii Ha 3aHATUK TeMe. Bo Bpems
NPaKTUYECKOro 3aHATUS cneayeT OTMeYaTh UsfnaraeMble NpenonasartenieM MeToibl U NpueMbl
peleHns 3a4ay, a Npy CaMOCTOSTENbHOM PELEHNN 3a1ay U3 AOMALHEro 3afaHuns cnemyeT no
KaXX[oM He pelweHHoM 3aaye NoAroToBMTL BOMPOCH K Mpenoaasartento 4ns pasbopa Ha ayanTOPHOM
3aHATUN.

camoctos- | CamocTtosiTenbHas pabota CTyAeHTa No OCBOEHWIO TEOPETUHECKOro Matepunana CoCTomT 13 N3y4eHns
TenbHas 06513aTeNbHOr0 MaTepmana, M3NoXeHHOro Ha NEKUMSX, ¥ ONONHUTENBHOIO U3YYEHNs MaTepmana no
paboTa PEKOMEHOOBAHHOM y4ebHON nuTepaType Ans yrnybneHHOro yCBOEHUS MPeaMeTa 1 NMOHMMAHUS, Toe 1

Kak NpPONOEHHbIA MaTepuasn MOXET MPUMEHATLCS.

Mpwv peweHnn 3apay N3 LOMALHEro 3a8aHus cnenyeT pa3obparb cnocobbl peleHnst TUNOoBbIX 3aaay,

pas3obpaHHble Ha ayauTOpHOM 3aHATUW. [pu NOLroTOBKE K KOHTPONbHOW paboTe cneayeT NOBTOPUTb

BECb MaTepuasn, OTHOCSLWMNACS K TEMaM KOHTPOMbHOM paboThl, PyKOBOACTBYSICb KOHKPETHLIMU

yKasaHuamu npernopasartens.

9K3aMeH OK3aMeH NPOBOAUTCS B MUCbMEHHOI chopMe. DK3aMeHaLMOHHbIA BuneTt coaepXxuT Asa Bonpoca 13
nporpaMmmbl Kypca v ogHy 3agady. [onHbIA OTBET Ha Kaxablil BONPOC

ouieHnBaeTcs B 20 6annos, NpaBunbHOE peleHne 3aaadqn oueHneaetcs B 10 6annos. HenonHbili
OTBET, YaCTUYHOE pEeLIeHe 3a4a4mM 1 peleHme 3anadu, cogepxaiiee o

WNBKM, OLLEHVBAKOTCS MEHBLUMM YMCIOM BannoB. DK3aMeH CHATAETCS CAAHHBIM, ECNN NPY OTBETE Ha
aK3aMeHaunoHHbI BuneTt HabpaHo He MeHee 28 H6annos.

Mpu npocTaHoBKE OLEHKM YMcno 6annos, HabpaHHbIX Ha 9K3aMeHe, CyMMUPYETCS C Y1CnoM 6annos,
HabpaHHbIX Ha NPaKTUYECKNX 3aHSATUSX.

OK3aMeHaLMOHHbI BUNeT cCoaepXMT BOMPOCH! 1 3a4a4yun U3 BCEX pasnenos nporpammsl. MNpu
MOLArOTOBKE K 9K3aMeHy CnefyeT OPMEHTUPOBATLCS Ha MPUBEAEHHbIA

B M. 6.3 obpaseL, sk3aMeHaLMOHHOro buneta.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJIOTMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKaUas nepedyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
cnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBLHOrO NpoLecca no
OUCUMMNAMHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u HGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MNpunoxeHnuu 3 k paboyei nporpaMMme OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MMoMeleHnst Ans CaMOCTOSTENbHOM PaboThl 00yYatoLWMXCS, YKOMMNEKTOBaHHbIE CrieunanianpoBaHHon Mebenbio (CToNMbl 1
CTYNbs1) U OCHALWEHHbIE KOMMbIOTEPHOM TEXHUKO C BO3MOXHOCTBIO MOAKMIOYEHNS K ceTu "IHTepHeT" n obecrneyeHnem
LOCTyna B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pasoBaTenbHyio cpely KDY.

YyebHble ayaMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 npuHTEp ONs pacnedyatky pa3naToyHbiX MaTepuanos.
MynbTumMeouiiHas ayoutopums.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPEe6HOCTAM 00y4YaloLLUXcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHAaTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLnUK o6y'-|a+ou1|/|M|/|o;| nHBanungamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fNYHbIX NOMb30BaTene;

- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

am PAEKTPOHHBH
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootTBeTcTBMU ¢ TpeboBaHnsamMm ®IOC BO n yyebHbiM nnaHom no HanpasneHunto 01.04.01
"Martematuka" n Mmarmctepckon nporpamme "lreoMeTpus, TONONOrNS U UX MPUNOXEHNS".
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61.B.[1B.08.01 'eoMeTpus paccroeHHbIX npoCcTpaHCTB

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpodomnb noarotoskun: CeomeTpus, TONONOrUA Y UX NPUNOXEHUS
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe
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"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Mpumakos, M. A. FeomeTpus n Tononorus [9nekTpoHHbI pecypc] : y4eb. nocobue / . A. Mpumakos, P. 5.
XamupynnuH. - 2-e n3g., nepepab. u gon. - Mockea : M®IA, 2011. - 272 c. (YHuBepcuTeTckas cepus). - ISBN
978-5-902597-13-1. - TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/451172

(nata obpatweHus: 14.05.2020). - Pexxum gocTtyna: no noanmcke.

2. Cocos, E. H. BeeneHwe B Teoputo rpynn Jln: YyebHo-meTonmndeckoe nocobue. / E.H. Coco.. KasaHb: KasaHckuii
(MpwBoNXCKMIA) chepepanbHbil yHuBepcutet, 2016. - 89 c. - Pexum goctyna:
http://kpfu.ru//staff_files/F709891002/Lie8.pdf

(nata obpauweHuns: 14.05.2020). - Pexxum goctyna: oTKpbIThIiA

3. Uckosckux, B. A. MHoromepHas reometpus - ;, 2016. - 624 c.: ISBN 978-5-4439-2499-1. - TekCT : 9NEKTPOHHBINA. -
URL.: https://znanium.com/catalog/product/958699 (nata obpaiieHusi: 14.05.2020). - Pexxum noctyna: no noanucke.

JononHutenbHas nuteparypa:

1.MaHbXxeHckuid, B. V. BeeneHve B audpdoepeHLumanbHyto reomeTputo : yuebHoe nocobue / B. U. MaHbxeHckuid. - 2-e
nag., ncnp. - CaHkr-Metepbypr : NlaHb, 2015. - 240 c. - ISBN 978-5-8114-1979-1. - TekcT : aNeKTPOHHbI // NaHb :
aNeKTPoHHO-6ubnunoTteyHas cuctema. - URL: https://e.lanbook.com/book/67459

(nata obpaweHuns: 14.05.2020). - Pexwum goctyna: ons aBTopua. nofb3oBaTenem

2. Auna, 0. O reoMeTpun TpaHccacakmeBbix MHOroobpasuii [9nekTpoHHbIi pecypc] // Mpenogasatens XXI B. -
OneKkTpOoH. aaH. - 2013. - € 3(4.2). - C. 212-223. - Pexum poctyna: https://e.lanbook.com/journal/issue/289376

(nata obpaweHuns: 14.05.2020). - Pexxum gocTtyna: ons aBTopus. nonb3osartenei

3. UckoBckmx, B. A. Anrebpamnyeckue NoBepxHOCTW: reoMeTpurs 1 apudomeTmka: YuebHoe nocobue / Uckosckux B.A. -
Mocksa :MLUHMO, 2014. - 360 c.: ISBN 978-5-4439-2016-0. - TekcT : aneKkTpoHHbIi. - URL:
https://znanium.com/catalog/product/958571 (pata obpaiieHns: 14.05.2020). - Pexxum poctyna: no noanmcke.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpodomnb noarotoskun: eomeTpus, TONONOrUA Y UX NPUNOXEHUS
KBanucukaums BbinyCKHUKA: MarncTp

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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