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MporpamMma aucumnnuHbl "Mmankue MHoroobpasus u rpynnsl Sn"; 01.03.01 "Matematumka".

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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MporpamMma aucumnnuHbl "Mmankue MHoroobpasus u rpynnsl Sn"; 01.03.01 "Matematumka".

Mporpammy aomcuunnnHebl paspabotan(a)(m): LOUEHT, K.H. (BoueHT) MeaHbwuH M.H. (Kachenpa reometpun, otoeneHne
maTtemaTuku), Pyotr.lvanshin@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-2 CnocobeH akT1BHO y4acTBOBATb B UCCNEA0BaHUM HOBbIX MaTeMaTnYecKknx moaenei
B €CTECTBEHHbIX Haykax

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

Pewatb ocHOBHble 3aaayuu no Teopum rpynn u anrebp . Hanpumep, ctpouts anrebpy no rpynne, HAX04MTb
VHPVHNUTE3NManbHbIA 6a3uc. Takxe HeOHX0AMMO YMETb NPVMEHSTH MOMNYYEHHbIE 3HAHUS K PELIEHUIO COMYTCTBYHOWMX
3apay, HanpuMep, K MOCTPOEHUIO Auarpamm LbiHKMHA.

JonxeH ymeTb:

Pewatb ocHOBHbIE 3a4a4v No Teopun rpynn u anredp Jn. Hanpumep, cTponTtb anredpy no rpynne, HaxoouTb
VNHOUHUTE3NMANbHbIN 6asnc. Takxe HeobXx0AMMO YMETb NPUMEHSTb MONYy4YeHHbIE 3HAHWUS K PELLeHNIO COMyTCTBYIOWMNX
3a4ay, HanpuMep, K MOCTPoeHuto anarpamm JblHKuHA.

JonxeH BnaneTb:

PewaTtb ocHOBHble 3aaayuu no Teopum rpynn u anrebp Jlu. Hanpumep, ctpouts anrebpy no rpynne, HAXo4MTb
VHPVHNUTE3NManbHbIN 6a3uc. Takxe HeoHx0AMMO YMETb NPVMEHSTb MOMYYEHHbIE 3HAHUS K PELIEHUIO COMYTCTBYHOWMX
3amad, HanpuMep, K NOCTPOEHUIO Auarpamm LbiHKMHA.

JonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTL:!

Pewatb ocHOBHble 3aaayun no Teopum rpynn u anrebp . Hanpumep, ctpouts anrebpy no rpynne, HaxoouTb
VHOPMHWTE3NManbHbIA 6a3uc. Takxe HeOHX0AMMO YMETb NPUMEHSATD NOMYYEHHbIE 3HAHUS K PELIEHUIO CONYTCTBYOWMX
3agay, HanpuMep, K MOCTPOEHMIO anarpamm JbiHKuHA.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHas oncuunnuHa (Mogynb) BkatoveHa B pasgen "61.B.1B.08.05 OucumnamHel (Mogynm)" OCHOBHOW
npogoeccroHanbHol obpasosatenbHoii nporpammbl 01.03.01 "Matematuka (Matematuka B UMGOPOBOIA 3KOHOMUKE)" 1
OTHOCUTCS K AMCUMNAMHAM No BbiBopy.

OcBauBaetcs Ha 4 kKypce B 8 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMNHBI COCTaBASeT 3 3a4eTHbIX(ble) eauHuML(bl) Ha 108 yaca(os).

KoHTakTHas paboTta - 41 yaca(oB), B TOM Yucne nekuuu - 20 yaca(oB), NpakTMyeckne 3aHsTus - 20 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtosiTenbHas pabota - 49 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 18 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHLI: 3K3aMeH B 8 ceMecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMMYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl 1 yacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYL0EeMKOCTb (B Hacax) cros-

N Paspenbl aucumMnivHbl / Ce- [Nekuuwn,llekunm| Npaktu-|Mpaktn-fla6opa-fla6opa-| T€Nb-
moayns MecTp| Bcero | B 3n. | Yyeckue |Yeckue |TOpHble|TOpHble| Has

c¢oopme [3aHsATUSA, B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |cbopme | 6oTa

1_|Tema 1. MatpuuHble n knaccuyeckie rpynnel | o 5 0 > 0 0

o
©
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MporpamMma aucumnnuHbl "Mmankue MHoroobpasus u rpynnsl Sn"; 01.03.01 "Matematumka".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-
MX TPYAO0EMKOCTb (B Yacax) cTosi-
N Paspenbl pucumnnmHbl / Ce- |Nexkuun,Nexumn| Npaktu-Mpaktn-Jlabopa-fa6opa- TeNb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has
c¢hopme|3aHATHSA,| B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |chbopme | 6oTa
5 Tema 2. Tononorns Knaccu4eckunx rpynn 8 > 0 > 0 0 0 9
Tema 3. YHuBepcanbHas HakpbiBatowas
3. rpynna 8 2 0 2 0 0 0 9
4. |Tema 4. MNpocTble rpynnbl Jln 8 2 0 2 0 0 0 8
5. [Tema 5. Anrebpa I rpynnel Jn 8 2 0 2 0 0 0 6
Tema 6. JlokanbHas u rnobanbHas
6. ondppepeHumnpyemocTb rpynmbl Jn. 8 2 0 2 0 0 0 4
7. |Tema 7. NpencTtasneHus rpynn Jln 8 2 0 2 0 0 0 1
8. |Tema 8. Henctsus rpynn Jn 8 2 0 2 0 0 0 1
9. |Tema 9. CneudpyHKLMUN 8 2 0 2 0 0 0 1
Tewma 10. N'pynnbl JIn n audpdpepeHumanbHble
10. ypaBHEHMS: 8 2 0 2 0 0 0 1
Toro 20 0 20 0 0 0 49

4.2 CopepxaHue aucUUMNIUHLI (MOBYNSA)
Tema 1. MaTpuyHble u Knaccuyeckue rpynnbl

Mpumepbl ocHOBHBIX rpynn. Monynpsmoe nponsseneHvne. KeatepHnoHbl. MaTtpuyHble rpynnbl. JIMHenHbIe, yHUTapHble,
OPTOroHarbHbIE ¥ CUMMNEKTUYECKME rpynibl. BekTopHble npoctpaHcTea u anrebpbito Matpuubl. [leTepMUHAHT U
ngoagpcpmad. MaTpuyHble rpynnbl U Fpynnbl NIMHERHbIX Npeobpasosanuii GL n SL. MaTtpuyHble rpynnbl, CBS3aHHbIE C
6VNMHERHBIMA 1 3PMUTOBBLIMU

gopmamu. MatpuyHbie rpynnsl O, Sp u U Tvnos.
Tema 2. Tononorns Knaccu4Yeckux rpynn

Mpouecc MNpama-LLMmaTa. MaTpunyHoe akcnoHeHuMansHoe oTobpaxeHue. JleBo-uHBapraHTHOE BEKTOPHOE Mone.
MonsipHoe pasnoxeHue. MoHsTUe oTobpaxeHust. FTomomMopdunam. Sapo 1 0bpas romomopdnama. TouHbIe
nocnepoBaTensHocTU. [Mpynnbl npeobpasoBaHuii. JInHeliHble HeoAHOpPOAHbIE rpynnbl. MonynpsiMoe nponsseaeHne
rpynn. KoHdopmHble rpynnbl Conf(Rp;q).

Tewma 3. YHMBepcaanaﬂ HaKpbiBaowas rpynna

I'Ipmmepbl TONONOrnN4eCcKux rpynn. prnna KOMMOHEHT. YHMBepcaanaﬂ HaKpbiBawowasa rpynna. OcHOBHbIe onpeneneHns
N aneMeHTapHble CBOWCTBA TOMONOrM4eckom rpynnol.

OKpecTHOCTM TO4eK B TONONOrMYECKO rpynne.

CaolicTBa NOAMHOXECTB B TOMONOrMYECKOW rpynne.
AKCVMOMbI OTOENMMOCTI B TOMONOTMYECKON rpynne.

MeTozn Tononornsauum rpynmn.

MeTo4 NoCTPOEHUS OTAENMMbIX FPYMNMOBLIX TOMONOMNIA HA CHETHON rpynmne.
Moarpynnbl TONOAOrMYECKMX rpynmn.

"oMoMOphu3mbl 1 chakToprpynna TononorM4ecKoi rpynmnol.
MNponaseneHe TononorM4eckmx rpynnm.

MonHble Tononornyeckme rpynnbl 1 X CBOMCTBA.
MNononHeHne TONONOrMYECKMNX rpynm.

PeweTkun rpynnoBbIX TOMNONOMMIA.

Tema 4. MNpocrTbie rpynnbl J1n

CnuHopHas rpynna. ®opma Kunnunra. Knndpgoopanosbl anrebpbl. MakcrManbHbii Top. MonsipHoe pasnoxeHue MaTpuL.
PaznoxeHue KapTtaHa ons cBs3HOW KOMMOHEHTbI €AMHNLbI

obuweit (cneunanbHol) NUHeHoOM rpynnbl. Teopema Wesanne ons anrebpanyecknx nogrpynn

GL(n,R), 3aMKHyTbIX OTHOCUTENIbHO TPAHCMOHMPOBaHNSA MaTpul. KoMnnekcudgukaums sewectTseHHo anrebpbl Jn.
OBeluecTBNeHNE 1 BELECTBEHHbIE (DOPMbI

KomnnekcHoi anrebpbl Ju. KOMNakTHbIE U HEKOMNAKTHbBIE BEWECTBEHHBIE (POPMbI,
YHUTapHbIV Tptok Berins.
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MporpamMma aucumnnuHbl "Mmankue MHoroobpasus u rpynnsl Sn"; 01.03.01 "Matematumka".

Tema 5. Anre6pa Jlu rpynnbi Jln

OgHonapameTpuyeckas noarpynna. EoMHCTBEHHOCTb 0fHONapaMeTpuyeckol noarpynnbl. KaHoOHMYeckre KoopamHaThl.
LOundbchepeHLMpyEMOCTb KNnaccuyeckoro romomopcouama. dakrtop-rpynnel. MprcoenmHeHHOe NpeacTaBneHne rpynnol
Nu. CtaHpapTHblE TOPbI ANS YHATAPHBIX U OPTOrOHANbHbIX

rpynn. PaHr komnakTHow rpynnsl Jln n ee anrebpbl Jln. JokasatenbCcTBO TEOPEMbI O HAKPbI-
TUU NPY NOMOLWM TeopeMbl JledhlieLia 0 HENOLBUXHOWN TOYKE HEMPEPLIBHOrO 0TOBPaXEHUS
(Teopema JNedpweua 6e3 nokasatenbcrsa).

Tema 6. JlokanbHas u rnobanbHasa audochepeHLMpyeMocTb rpynnbl Jlu.

®dopmyna belikepa-Kemnbenna-Xaycoopga. HunbnoteHTHble rpynnbl 1 anrebpbl Jln. Anrebpa MeiizeHbepra.
HecessHble rpynnbl Jlu. MNMonynpsmoe nponaseneHne OUCKPETHON rpynnbl aBTOMOPOIU3MOB

cBs3HOW rpynnbl Jln n ee camoit. ['pynna nytew B cBA3HOM rpynne Jln, nHBapraHTHas
nogrpynna 3aMkHyTbIX nyTei. lNoctpoeHne 0aHOCBA3HOM rpynnbl Jln

yHVBepcarnbHon

HakpblBatowew rpynnbl. CeasHas rpynna Jln kak oakToprpynna yHuBepcanbHOM
HakpbIBaOLWe rpynnbl N0 AUCKPETHOWM LeHTpanbHOW nogrpynne. TeopemMa 0 MOHOOPOMMM
(EANHCTBEHHOCTb NPOLOMIXEHNS NIOKASIbHONO rOMOMOPMM3Ma Ha BCIO OLHOCBA3HYIO rpynny)
W eONHCTBEHHOCTb YHMBEpPCabHOM HaKpbIBAIOWEN rpynbl C TOYHOCTbIO [0 M30MOPgOU3Ma.
Tema 7. NpencraBneHuns rpynn Jin

Teopema Puza-®uwepa. HenpreoammocTtb npeactasneHns. TeH30pHOe NponsBefeHne npeactasneHmin. Jlemma Lypa.
WuTerpupoBsaHme, Mepa Xaapa. YHUTapHbIii Tptok Being. OpToroHanbHoCTb. KoMnakTHble rpynmbl Jn. BewecTBeHHbIE 1
KOMMNEKCHbIE Npea-

cTaBneHms. KoMnnekCHO conpsixXeHHble npeacTaBneHns. YHutapHble npeactasnenuns. lNonHasa npnusoanMocTb
KOHEYHOMEPHbIX YHUTaPHbIX NpeacTaeneHui. lNpncoeanHeHHoe npeacTaBneHne MaTpuyHom rpynnbl Jn
(npucoeauHeHHas rpynna), oTCyTCTBUe

LeHTpa y npucoenuHeHHol rpynnbl. MNpucoeanHeHHoe npeactaeneHve anrebpol Jln (anrebpa

BHYTPEHHMX AncbdepeHUMpoBaHnii). CTPYKTYpPHblE KOHCTaHThl Kak MaTpuLbl NPUCOEAUHEHHOMO NPeACTaBNEHNS
6a3ucHbIX BekTopoB anrebpbl/ln. TOYHOCTb HETPUBMANBbHBLIX KOHEYHOMEPHbIX MPEACTaBNeEHNI NPOCcTbIx anrebp .
HeTpuBranbHble KOHEYHOMEPHBIE NPEACTABAEHNS NPOCTLIX rPYNA JIn 1 AUCKPETHBIE LEHTPaNbHbIE NOArPYnMbI.

Tewma 8. Oeuncrteuga rpynn Jin

I"pynna nsotponuun. PyHaameHTanbHble Teopembl Jln. inBapmaHTbl. k-TodeyHble nHBapmaHTbl. ['pynnsl Jln,
KanmbpoBOYHblE CUMMETPUN 1 KanmbpoBoYHble Nons. MNoyemy kannbpoBoUHbIE

nons nexart B anre6pe Jln. YHUTapHble NpeacTaBneHunst u KBaHTOBas TEOPUSI.
MpexnctaeneHne anrebpbl Jln B anredpe nnHeliHbIx auddoepeHLumanbHbiX onepaTopos.
Mpumep: anrebpa so(3) 1 KBaHTOBO-MEXaHNYECKNA ONepaTop MOMEHTa KONN4ecTsa
aBvxeHus. MpencraeneHne anrebpbl /ln B anrebpe GO30HHbIX U PEPMMOHHBIX ONEPaTopPoB
POXAEHUS N YHUYTOXEHUS.

Tema 9. CneupyHKUMN

YHuBepcanbHas obeptbiBatowas anrebpa. Onepatop Kasmmupa. Npynna SO(3). Copepuyeckue rapMoHMUKIN U NONMHOMBI
NexaHnppa. EBknmaosa rpynna nnockocty u doyHkummn beccens. OBHOMEPHOCTb KOMMAEKCHBLIX HEMPUBOANMbIX
npencTasneHnin abenesbix rpynn v anredp .

OKBMBANEHTHOCTb YTBEPXOEHWI: BCAKOE KOMMNEKCHOE HEMPVBOAUMOE NpeacTaBneHne
O0JHOMEPHO BCE MaTpuLbl KOHEYHOMEPHOrO KOMMIEKCHOro NPeACTaBNEHNS UMEOT 0bLwul
COBCTBEHHbI BEKTOP

BCE MaTpu1Lbl KOHEYHOMEPHOrO KOMMAEKCHOrO NpeacTaBneHns

OOHOBPEMEHHO NPMBOASATCA K TPEYronbHOMy Buay. Teopema JIn 0 KOMINEKCHbIX
KOHEYHOMEPHbIX MPeACTaBNeHUsIX paspewnmblx rpynn n anrebp /u. [okasatenbcTso B
rpynnoBoM BapuaHTte. HnabnoTEHTHOCTb MaTpuUL, MPMCOEeaNHEHHOMO NPEACTaBNEHNS
HWUIBNOTEHTHOW anrebpbl Jln. Teopema SHrens.

Tema 10. Mpynnbi Jlu n aucpcpepeHumnanbHble ypaBHEHUS

OLY nepsoro nopsaka. [NoTok BeKTOpHOro nons. YpaesHeHNs B HaCTHbIX MPOon3BoAHbIX. [pumep: ypaBHeHne
TennonposogHocTW. duarpammsl ObiHkuHa. CBSA3HbIe anarpammbl [bHKMHA 1 nX Knaccudomkauus. Yetoipe

6EeCKOHEYHbIE CepvU 1 MSATb UCKMIOYMTENbHBIX Amarpamm JblHKMHA. OKBUBANEHTHbIE
anarpammbl [blHKMHA 1 n3oMopchram anrebp Manbix pasMepHOCTER, MpUHaLNeXalmx K
pasHbIM CEPUSIM.

5. MepeueHb yue6HO-MeTOAMYECKOrO 0b6ecnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyalLLLUXCS NO
AucUUIInHe (MOAYIH0)

am PAEKTPOHHBH
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MporpamMma aucumnnuHbl "Mmankue MHoroobpasus u rpynnsl Sn"; 01.03.01 "Matematumka".

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, nporpammam MarucTpatypbl (YTBepXaeH
npvkaszom MuHUcTEpPCTBa Hayku 1 Bbiclwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

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 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
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)

Anrebpbl ln, npeactasneHus. - http:/gft.itp.ac.ru/mbersht/Group/2014/090_Lect.pdf

BeeneHue B Teoputo anrebp Jln n ux npencraBneHuii -
http://www.vixri.com/d/Xamfris%20Dzh.%20_Vvedenie%20v%20teoriju%20algebr¥%20Li%20i%20ix%20predstavienij.%20.pdf
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OCHOBbI TEOPWW I'PYTIMN N ANTTEBP JIN - http://dfgm.math.msu.su/files/skopenkov/lie.pdf

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumm Heobxonumo nocnenoBatenbHO M3NOXWTb KAk OCHOBbI TEOPWU MHOrooBpasuii, Tak 1 TEOPMIO rpyn.
OCHOBOI1 NS nekumin cnepyet cunTaTb MoHorpadouto HenpepbiBHbie rpynnbl, MOHTPSAMUH.
Knaccuyeckasi kKHUra oo cux nop He yctapena, 0 Yem CBUAETENbCTBYIO PerynsipHble nepensnaHus, B
TOM 4ncne 1 3a pybexom. Mpu YTeHun Nekuuii HyXXHo 0b6s13aTeNbHO OTMETUTb CBSI3b C TEopUEl
peLeHnn oudgepeHLManbHbIX ypaBHEHNIA.

npakTnyeckune | Heobxonmmo TwarensHo NoaxoanTb K nonbopy 3agay ans pasbopa v caMoCTOSATENBHOMO PELLEHUS.

3aHsATUA HauuHatb cnenyet ¢ npocTbix anrebpanyeckux npuMepPOB Ha CTPYKTYPY MaTpuyHbIxX rpynn Jln.
Ob6sa3aTenbHO faTh pa3HoobpasHble 3a0aqmn Ha NPenCTaBNEHUS TPy, Kak MaTPUYHbIe, Tak 1
CMHOPHbBIE, BAXXHbIE )15 TEOPETUHECKOW PUIUKM.

camocTosi- | B kayecTBe camocTosTenbHOM paboThl CTYOEHT OOMXKEH U3ydaTb OOMONHUTENbHYIO NUTepaTypy.
TenbHas Hanprmep, 03HAaKOMUTBLCS C KNnaccu4eckoin TeopemMoii Teopun anrebp Jn --- Teopemoir Ago. Takxe
paboTta MOXHO M3Y4YNTb U CPaBHUTb PasnnyHble NOAX0Abl K MOCTPOEHWUIO FPYMn CUMMETPUIA PELIEHWA
IndbdpbepeHUmnanbHbiX ypaBHEHW B HACTHBIX MPOWU3BOOHbIX.

9K3ameH Ha ak3ameHe HeobxoanMo He ToNbKo TpeboBaTh 3HAHUS TEOPUM, HO peLleHns 3aaad, 0COBEHHO
MMEIOLLMX OTHOLWEHME K MPUMEHEHNIO TEOPUN K CMEXHbBIM 0bnacTsam matemaTuku. MNockonbky
crneukKypc npenHasHavyeH ois CTyoeHTOB MaTteMaTukoB, Cneunann3vpyowmnxcs B AUCLUMINHAX
mMatemMatn4yecKuin aHanms 1 reoMeTpus, 3agadm MoXHO UNNIOCTPUPOBATL MPUNOXEHNEM K PeLleHunto
AndbdoepeHLmanbHbIX YpaBHEHUA.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniuHe (MO4yno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npolecca no
AMCUMNAVHe (MOLyNio), BKNoYas nepeyeHb NporpaMMHOro obecrnedeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNNHBI (MOOYNS).

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunianHe (Moayno)

MaTepmaano-TeXHquCKoe obecrneyeHue 06pasoBaTeanoro npouecca no gucumnnnHe (Moaynto) BKNOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMoCTOATENBbHON PaboThbl 0ByYaOWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHNS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl N CTYNbS).

KoMmnbloTep 1 NnpuHTEp 4Nna pacneyatkn pa3aaToyHbix MaTepranos.

MynbTuMeguiiHas ayantopums.

12. Cpeﬂ,CTBa apgantauumm npenogasaHusl ogucUNNMNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nNuuy Cc
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300PO0BbSA

Mpw HeobxoomMmMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TexXHonorum, obneryarowme
BOCMpUsITAE NHpopMaLIMK 0ByyatoWMMUCS MHBANIMAAMU U INLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepu AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCMNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
HanpuMep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNEe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUUMNMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IrOC BO n yyebHbiM nnaHom no HanpasneHunto 01.03.01
"Matemartumka" v npodounio NoaroToskn "MaremaTtunka B LMPPOBON SKOHOMUKE".
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OcHoBHas nuTeparypa:

1.Kypouw, A. I". Kypc Bbicwein anrebpbi : y4ebHuk / A. . Kypouw. - 21-e nsg., ctep. - Cankt-MNeTepbypr : NaHb, 2020. - 432
C. - ISBN 978-5-8114-4871-5. - TeKCT : 9NeKTPOHHbIA // JlaHb : 3aneKTpoHHO-6ubnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/126713 (nata obpaueHus: 12.03.2020). - Pexum [ocTyna: nns aBTopus. nonb3oBaTtenei.

2. Kopeuwkos, H. A. Anrebpbl Jln n accoumnatueHble anrebpsbl: yiebHoe nocobue / H. A. Kopelwkos, C. M. CkpsibuH ;
KasaH. roc. yH-T .- OnekTpoHHble aaHHble (1 doaiin: 0,29 M6) .- (KasaHb : KasaHckuii goeepanbHblil yHuBepcutet, 2014)
.- 3arn. ¢ akpaHa. - OpuruHan konuu: Anredpbl Jln n accoumnaTnHble anredpsbl : yuebHoe nocobue / H. A. Kopelkos, C.
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anekTpoHHbI. - URL: http://libweb.kpfu.ru/ebooks/publicat/0-767489.pdf (nata obpawenusi: 12.03.2020). - Pexum
[OCTyna: OTKPbITHINA.

3. Kopelkos, H. A. KoHeyHoMepHble anrebpsbl: y4ebHo-MeToanyeckoe nocobue / H. A. Kopewkos, C. M. CKkpsibuH ;
KaszaH. gpenep. yH-T, IH-T matematukm u mexaHukm um. H. U. JlobaueBckoro . - 9nekTpoHHble aaHHble (1 doaiin: 0,634
M6). - (KasaHb : KasaHckuit henepanbHbilii yHuBepcuteT, 2014) . - 3arn. ¢ akpaHa . - [ins 6-ro cemectpa. - OpurnHan
konuu: KoHe4yHoMepHble anrebpbl : y4ebHo-MeToandeckoe nocobue / H. A. Kopewkos, C. M. CkpsibuH. - KasaHb :
[KaszaHcknii yHuBepcuTeT], 2014 . - 55 c. - TekcT : anekTpoHHbI. - URL:

http://libweb.kpfu.ru/ebooks/05-IMM/05_035_A5-000542.pdf (pata obpaleHus: 12.03.2020). - Pexum pocTyna: ToNbko
NS CTYOEHTOB M COTPYAHNKOB KDY,

JononHutenbHas nuteparypa:

1.CyntaHbekoB, ®. ®. OT pewéTtok k 6ynesbiM anrebpam: y4ebHoe nocobue / . d. CyntaHbekos ; KazaH. cpenep. yH-T .-
OneKTpoHHble naHHble (1 dpaiin: 0,66 M6) .- (KazaHb : KasaHckuii doefepanbHblil yHuBepcutet, 2012). - 3arn. ¢ akpaHa. -
TekcT : anekTpoHHbIiA. - URL: http://libweb.kpfu.ru/ebooks/05-IMM/05_33_2012_000032.pdf (naTta obpalleHus:
12.03.2020). Pexwum gocTyna: oTKpbITbIN.

2. XenobeHko, 1. IN. KomnakTHble rpynnbl Jln u nx npenctaenexus : yiebHoe nocobue / [. IN. XenobeHko. - 2-e nag.,
non. - Mocksa : MUHMO, 2007. - 552 c. - ISBN 978-5-94057-302-9. - TekCT : 9NeKTPOHHbIV // JlaHb :
aneKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/9335 (nata obpaueHus: 12.03.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

3. Kypouw, A.T. Teopus rpynn / A. I'. Kypow. - Mockea : PUBMATJIINT, 2011. - 808 c. - ISBN 978-5-9221-1349-6. - TekcT
: 9NEKTPOHHBIN // NaHb : anekTpoHHo-bubnunoTteyHas cuctema. - URL: https://e.lanbook.com/book/59755 (nata
obpauweHns: 12.03.2020). - Pexum goctyna: ons aBTopus. Nonb3oBaTenei.
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