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Mporpamma aucumnnnHbl "Tononornyeckne BekTopHele npoctpaHctea”; 01.03.01 "Maremartumka".

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 aucumnnnHbl "Tononornyeckne BekTopHele npoctpaHctea”; 01.03.01 "Maremartumka".

Mporpammy oucumnnuHbl paspaboTan(a)(u) noueHT, K.H. Cksopuosa I".lU. (Kadgenpa matemaTnyeckoro aHanunaa,
oToeneHne maremartuku), galiyha@mail.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:

Obyyatolumincs, 0OCBOMBLUNIA LUCLMUMANHY (MOLYNb):
JonxeH 3HaTb:

OCHOBHbIE MOHSATNS TEOPUM BEKTOPHbIX MPOCTPAHCTB:BEKTOPHbBIV Ba3unC; MMHeHblE 0TOBpaXkeHWs; TONonorus,
3aaBaemMasi CEMENCTBOM MONyHOPM.

JonxeH ymeTb:

coeepuwatb onepaunn C BEKTOPHbIMKU NPOCTPAHCTBaMK, NCC/1enoBaTb CBOWCTBaA pPa3nn4HbIX TOMONoruin B BEKTOPHbIX
NPOCTPaHCTBAX, NCCnenoBatb CBOWCTBa HernpepbIBHbIX NIMHENHbIX pyHKUMOHANOB.

JlonxeH Bnagetb:
MeTo4aMUn 1 NpuemMamm Teopun TOMONOrMYECKMX BEKTOPHbBIX MPOCTPAHCTB.
JlonxeH BeMOHCTpMpoBaTh CMOCOBHOCTL Y FOTOBHOCTb:

CTy,EI,eHT OO/XEeH OeMOHCTpupoBaTb CNoCOBHOCTb U FOTOBHOCTb K nposeneHunto Hayl{HO-VICCﬂe,D,OBaTeHbCKOM pa6OTbI
B obnacTtu pyHKUMOHANbHOIro aHannaa, a Takxe I'IpOGKTHOI7I pa6OTbI C 1UCnonb3oBaHWeM oyHKLMOHaNbHOro aHanmaa.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.[B.07.01 OucumnaunHbl (Mogynn)" OCHOBHOM
npocdpeccroHanbHoi obpasoBatensbHoi nporpamMmbl 01.03.01 "MaTtematuka (O6wwuii Npodpnib)" 1 OTHOCUTCA K
AUCUMNAMHaM no BbIGopy.

OcBauBaetcs Ha 3 kKypce B 6 ceMecTpe.

3. O6bem gucumnanHbl (MOAYns) B 3a4eTHbIX eAMHMLAX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmxcs ¢ npenopaearesnem (Mo BMAaAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSITE/IbHYIO
paboTy obyuatloLmxcs

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

KoHTakTHas paboTa - 52 4aca(oB), B TOM 4ucie nekuuu - 26 yaca(oB), NpakTUYecKne 3aHSTUS - 26 4aca(os),
nabopatopHblie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 4aca(os).

CamocTositenbHas paboTta - 38 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 18 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBI: 3K3aMeH B 6 cemecTpe.

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

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

Bupobl u yachbl
KOHTaKTHOW paborTbl,

Paspenbl pucumnnuHbl / nX TPyA0E€MKOCTb CamocrositenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnyeckunellabopatopHsble
flexumu 3aHATUSA paboTbl

Tema 1. BekTopHble npocTpaHcTea U
6asuc Mamens MNpsiMble cyMMbl 1
1.|TeH30pHbIE Npon3BeneHNs 6 2 2 0 6
BEKTOPHbIX MPOCTPAHCTB,
goakTop-npocTpaHcTea

Tema 2. JInHelHble 0TOBpaXeHUs n
anrebpamnyeckn ABONCTBEHHOE
2.|npocTpaHcTeo Tononorus B 6 4 4 0 4
TEPMUHAX OTKPbITbIX MHOXECTB U
OKpEeCTHOCTeM
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Mporpamma aucumnnnHbl "Tononornyeckne BekTopHele npoctpaHctea”; 01.03.01 "Maremartumka".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

N Paspenbl pucumMnavHebl / Cemect WX TPyAOEMKOCTb CamocTosiTenbHasi
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jekunm 3aHATUA paboTbl
Tema 3. Tononornyeckmne BEKTOPHbIE
3.|npocTtpaHcTBa. AKCUOMbI CHETHOCTU U 6 4 4 0 4

cenapabenbHOCTb.

Tema 4. HenpepbliBHbIE 0TOOPaXeHMs
B TOMONOrM4ECKNX BEKTOPHbIX
npoctpaHcTeax. CxoomMmocTu B
4.|TepMMHax ceten n ynbTpadunbTpos. 6 4 4 0 6
130MOpdhr3Mbl TOMONOrMYECKUNX
BEKTOPHbIX MPOCTPAHCTB.

Tewma 5. JlokanbHO BbInyknble
5.|npocTtpaHcTBa. MeTpmnayemMocTb u 6 4 4 0 6
npoctpaHcTea Ppeue.

Tema 6. TxoHOBCKast TOMONOrNS,

6 LBOWCTBEHHOCTb, cnabas u *-cnabas
‘|rononoruu. Teopema o 6unonsipe.

Teopema BaHaxa-Anaorny.

Tema 7. OrpaHnyeHHble NMHENHbIE
doyHKUmnoHanbl. Teopema

7.[XaHa-BbaHaxa. BaHaxoBbl npegensbi. 6 4 4 0 4
PednekcusHocTb. CTepeoTunHble
npoctpaHcTea. Tononorus Makku.

Tema 8. HayanbHast u gouHanbHas
Tornonorun. VIHOyKTMBHbIN 1
NPOEKTUBHbIN Npeaen
TOMONOrMYECKNX BEKTOPHbIX
npocTtpaHcTs. NpocTpaHcTea LB u
8.|LF. Tornonorunyeckne BeKTOpHble 6 2 2 0 4
NPOCTPaHCTBA, He ABNSIOWNECS
NoKanbHO-BbINyKNbIMA. Teopus
KaTeropun B NPUMeHeHUn K
TOMONOrMYECKNM BEKTOPHBIM
NPOCTPaHCTBaM.

NToro 26 26 0 38

4.2 CopepxaHue aUCUUMINHLI (MOBYNSA)

Tema 1. BekTOpHbIe NpOCTpaHCcTBa U 6asuc MNamens MpsAiMble CYyMMbI U TEH30PHbIe NPOU3BeAEeHNA BEKTOPHbIX
MpPOCTPaHCTB, (hakTOp-NPOCTPaHCTBa

OnpegneneHne BEKTOPHOMO NMPOCTPAHCTBA, NIMHENHON 060/104KM MHOXECTBA, IMHEeNHO-He3aBUCHMO CUCTEMbI BEKTOPOB
n 6asuca Mamens. dopmynmposka nemmbl LlopHa. [lokasatenbctBo cylecTsoBaHus 6a3nca Mamens. Teopema o
paBHoMoLHocTy 6a3ncoB. MprMepbl 6eCKOHEYHOMEPHbBIX U HECYETHOMEPHbBIX NPOCTpaHCTB. OnpeneneHne nNpsiMoii
CYMMbl BEKTOPHBIX MPOCTPAHCTB U doakTop-npocTpaHcTea. OnpeaeneHne cBoboAHON rpynmbl U TEH30PHOMO
npovn3seneHns.

Tema 2. JluHenHble 0TOOpaxeHUs u anrebpavyecku oBONCTBEHHOE NPOCTPaAHCTBO TONONOrUsA B TePMUHAX
OTKPbITbIX MHOXECTB U OKPEeCTHOCTEN

OnpepneneHne nuHeHoro otobpaxeHus. OnpeneneHne N3oMopgnama BEKTOPHbIX MPOCTPaHCTB. Anrebpamnyecku
COMpsiXeHHoe NpocTpaHcTBO. KaHOHUYeckoe 0TobpaxeHne BO BTOPOE COMPSXEHHOe NpocTpaHcTBo. CBoCTBa Saep v
06pas0B NUHENHbIX 0TOBPaXeHWA. AKCMOMbI TOMONOMUW B TEPMUHAX OTKPbITbIX MHOXECTB 1 B TEPMUHAX OKPECTHOCTEN.
Teopema 06 1x 3KBUBANEHTHOCTU. DKBUBANEHTHOCTb ONPEAENEHNA HEMPEPBIBHOCTU B TEPMMHAX OTKPbITBIX MHOXECTB 1
B TEPMUHAX OKPECTHOCTEN.

Tema 3. Tononornyeckmne BeKTOpHble MPOCTPaHCTBa. AKCUOMbI CHETHOCTU M cenapabenbHOCTb.
CornacoBaHHOCTb TOMONOTUKU C BEKTOPHbLIMU onepaunsamn. Kputepuii cornacoBaHHOCTU TOMOIOMMU CO CTPYKTYPOMA
BEKTOPHOro NPOCTPAHCTBA B TEPMUHAX OKpecTHocTel. [NepBas 1 BTopas akcMoMbl cHeTHocTU. CenapabenbHoCTb.

[okasatenbcTBO TOro, HTO U3 BTOPOM akCMOMbl CHETHOCTY CrieayeT nepsasi u cnepyet cenapabenbHocTb. Mondop
npYMEpPOB.

Tema 4. HenpepbiBHble OTOOpaXeHUs B TONONOrMY4eCcKMX BEKTOPHbIX NpocTpaHcTBax. CXoaMMOCTH B TEpMUHAX
ceTten u ynbtpachunbTpoB. U30MOpcpn3Mbl TOMONOrMYECKUX BEKTOPHbIX MPOCTPAHCTB.
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Mporpamma aucumnnnHbl "Tononornyeckne BekTopHele npoctpaHctea”; 01.03.01 "Maremartumka".

CekBeHuManbHas u 06bl4HAs HeNpepbIBHOCTH. CXOAMMOCTb B TEPMUHAX CETe (HanpaBneHHOCTEN) U yNbTpagouibTPOB.
HenpepbiBHOCTb B TEpMMHAX ceTel (HanpaBneHHOCTe!) 1 ynbTpadunbTpoB. VX aKBMBaNeHTHOCTb 0BbIYHO
HenpepbIBHOCTU. I30MOPhU3MbI TOMONOrMHYECKNX BEKTOPHBLIX MPOCTPaHCTB. [Joka3aTensCTBO N3OMOPGOHOCTM 1
HEen3MOMOPHPHOCTY HEKOTOPbIX TOMONIOrMYECKMX BEKTOPHbIX NMPOCTPAHCTB.

Tewma 5. JlokanbHO BbiMyKJible NpoCTpaHCTBA. METPVI3yeMOCTb U NpoCTpaHCcTBa CDpeme.

Orlpe,ueneHme BbIMyKJIOCTKU, onpeneneHne nonyHopPMbl, onpeneneHne nornowaruero MHoXXecTtBea, onpeneneHne
YpaBHOBELWEHHOIo MHOXeCTBa. TeopeMa 0 (pyHKUMOHane MwuHkoBckoro. Hel'lpeprBHOCTb YMHOXEHUA Ha cKandp 1
CNOXEeHNA BEKTOPOB B NOKa/IbHO-BbIMYK/IOM MPOCTPaHCTBE. CDaKTop-I'IpOCTpaHCTBa NOKanbHO BbINYKNIOro NpocTpaHCcTBa.
TeopeMa O MEeTpn3yeMoCTn NNIOKa/IbHO BbIMYKJ1IOro NnpocTpaHcTBa. HDOBepKa METPU3YyEMOCTUN HEKOTOPLIX NNOKa/lbHO
BbIMYyKJIbIX MPOCTPAHCTB. HDOBepKa 9KBMBANEHTHOCTM 3a0aHNS TONONOrNiA pann4HbiMn cnctemamm noslyHoOpPM.

Tema 6. TuxoHoBCKasi TONONOrusl, ABOMCTBEHHOCTb, cnabas u *-cnabasi tononorun. Teopema o 6unonsipe.
Teopema BaHaxa-Anaorny.

OnpegneneHne TUXOHOBCKOrO NPON3BeaeHUS TONONOrM4YeCcKMxX NpocTpaHcTs. CoxpaHeHne CBOWCTBA KOMMNAKTHOCTU NS
TUXOHOBCKMX NPON3BEAEHUI COOTBETCTYIOWMX TONONOrMYEeCKNX NpocTpaHcTs. Ckobka asoricTBeHHocT. OnpeneneHus
cnaboii n *-cnaboi Tononoruii. Teopema o bunonsipe. Teopema baHaxa-Anaorny. CoxpaHexus coiicts T0, T1, T2 ons
TUXOHOBCKMX NPOVN3BEAEHUI COOTBETCTYIOLWMX TOMNONOrMYECKNX NPOCTPaHCTB. CoxpaHeHne CBA3HOCTM U IMHENHO
CBSI3HOCTMW.

Tema 7. OrpaHuyeHHble NMHenHble hbyHKUMOHanbl. Teopema XaHa-BaHaxa. BaHaxoBbl npepensl.
PedbnekcuBHocTb. CTepeoTunHbie npocTpaHcTea. Tononorust Makku.

B3anmoces3b HenpepbIBHOCTU N OrpaHNYeHHOCTHU B JIOKaJ/IbHO-BbIMNYK/IOM MPOCTPaHCTBE. FeOMeTpmquKaﬂ hbopma
Teopembl XaHa-baHaxa. AHanntnyeckas ¢popma Teopemsbl XaHa-baHaxa. baHaxosbl npepnenbl, B3aMMOOTHOWEHNSA C
BEPXHUMU N HUXKHUMW Npenenamin. Onpe,u,eneHVle pedpneKCUBHbIX TOMONOrMYECKUX BEKTOPHbIX MPOCTPAHCTB. rlpI/IMepr.
CTGDGOTI/II'IHaFI OBOVCTBEHHOCTL. Tononornsa Makku. IlokazaTenbcTBo pedpnekCMBHOCTU HEKOTOPbLIX MPOCTPaHCTB.

Tema 8. HayanbHas n couHanbHasa Tononoruu. MHD,YKTVIBHI:IVI M NPOEeKTUBHbLIN Npeaen Tononornyeckumx
BEKTOPHbIX NPOCTPAaHCTB. npOCTpaHCTBa LB u LF. Tononornyeckune BEKTOpPHbIe NPOCTPaHCTBA, He sABnsAolLnecs
NOKaNbHO-BbINYK/1bIMU. Teopvm Kateropmv B npMMeHeHUn K Tononorunyeckum BeKTOpHbIM NPOCTpPaHCTBaM.

HavanbHas n dpyHanbHas Tononorun. VIHOyKTMBHbIE U NPOEKTUBHbIE Mpeaesbl TONONOrMYeCKUX BEKTOPHbBIX
npocTpaHcTe. [pocTpaHcTtea LB, LF, ILH. Nposepka HenpepbIBHOCTU 1 TOMNONOrMYECKNX CBONCTB MHOXECTB B
npocTpaHcTeax LB, LF n ILH. MNpocTpaHcTea Lp ana O<p<1. F-npocTtpaHcTea 1 K-npocTtpaHcTea. LO 1 cxoguMocTb no
Mepe (BeposiTHOCTW). MpoBepka CBOMCTB HeMpPepbIBHbIX 0TOOPaKEHW B HE NTOKaNIbHO BbINYK/bIX NPOCTPaHCTBAX.
[MpunoxeHne Teopnmn KaTeropuin PyHKUNOHaNbHOMY aHanuay 1 Kateropumm Tononormyeckux BEKTOPHbIX MPOCTPaHCTB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbINONHASTCS Mo 3a0aHNI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSATeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTAENbHbIX TEM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMsi ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4HYIo 1 CMPaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMIMHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepPaTypoii U SN1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTerta, nporpamMmmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasoBaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHuns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka goenepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLEro npocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvninHe (MO,I:I,yﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNANHE (MOAYMIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNPaBNeHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELNCTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢poHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:
- COOTBETCTBME KOMNETEHLMIA MNAHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);
- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;
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- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUMNIVHE (MOZYNIO);
- onucaHve nopsiaka NPUMEHeHUs 1 Npoueaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0ByHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaM, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,D,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUMNMUHBI (MOAyNst)

OcBoeHMe aucuMnnnHbI (MOoyNs) npeanonaraeT U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1eKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B meyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NMPaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.
ONeKTPOHHble U3AaHNS AOCTYMHbI OMCTaHUMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0OYYatoLLMMCst CBOEro fIorMHa 1 napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NevaTHbIX N3aaHun GubnnMoTeYHbIin
ooHA AoKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obyyatowerocs U3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON y4eBbHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA

norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNNHBI (MOOYS)

Bukn-koHcnektsl UITMO -
https://neerc.ifmo.ru/wiki/index.php ?title=%D0%A2%D0%BE %D0%BF%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%3

Hesasncumblin MockoBckuin yHusepceuteT - hitps://www.mccme.ru/ium/
®dakynbTeT Mmatematukn HAY BUS - http://vyshka.math.ru/

9. MeToauyeckue ykasaHus Ans 06y4aloLLLMXCcsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunyeckue peKomeHaauum

nekuummn PeKOMeH,D,yeTCFI NOMNMO HenocpencTteBeHHoO Matepuana pasGmpaemoro Ha Nekunsax takxe CMOTPETb
pas3nnyHble NCTOYHUKN TakKne Kak: Knaccun4eckmne yl-le6HI/IKI/I, MOHoOrpadum, ctatbm. Takxe no
HEeKOTOpPbIM TeEMaM eCTb ncHepnbiBarolwee onncaHne Ha pa3/inyHbiX MHTEPHET-pecypcax. PeweHne
3a4a4, NOMeYeHHble 3Be3404KON MOXeT OblTb HEN3BECTHO Ha AAHHbIi MOMEHT.

npakTuyeckme | PekomeHoyeTcsa MCnonb30BaTb CUCTEMbI KOMMBIOTEPHOW anrebpbl U CUCTEMbI CUMBOJBbHBIX

3aHATMA BbIYMCNEHNIA, & TAKXE CUCTEMY KOMMbioTepHON BepcTku LaTeX. CocTtasutenem nporpammbl
nonpasyMeBaeTcs MCnonb3oBaHne becnnaTtHol cuctemel "Sage”. Takke B HEKOTOPbLIX oCUTyaLmsx
MOXHO ncnonb3osatb nHtepHet-cepemc Wolfram Alpha unu, B cnydae, ecnum yqawmmcs noctynHa
nuuensus, Wolfram Mathematica.

camocTos- | PekomeHayeTcst NOMMMO HEMOCPEACTBEHHO MaTeprana pa3bupaemMoro Ha NeKLMsX Takxe CMOTPETb
TenbHas Pa3nnYHble NCTOYHMKM TaKMe Kak: Knaccuyeckne y4ebHuKM, MoHorpadoum, ctatbu. Takxe no
pabota HEKOTOPbIM TEMaM eCTb MCYEPMbIBAOWEES ONUCaHNE Ha PasNnyHbIX MHTEPHET-pecypcax. PeweHne
3ap4au, NoMeYeHHble 3Be3L04KON MOXET BblTb HEN3BECTHO HA JAHHbIA MOMEHT.

9K3aMeH PeKOMeH,D.yeTCﬂ NMOMMMO HenocpencTBeHHO MaTtepunana pa36|/|paeMoro Ha nekumax tak>xxe CMOTpeTb
pa3nnyHble NCTOYHUKK Takne Kak: Knaccudeckume y‘-leﬁHI/IKI/I, MOHorpadum, ctatbm. Takxe no
HEKOTOpPbIM TeMaM eCTb 1cyepnbiBarowee onncaHmne Ha pas3in4yHbiX UHTEPHeT-pecypcax. PeweHue
3a4a4, NOMeYeHHble 3BE3404KOM MOXET OblTb HEU3BECTHO HA JaHHbIi MOMEHT.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCNOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKaOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)
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MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apgantauuv npenogasaHus oUCUNMJIUHDI K I'IOTpEﬁHOCTSlM 06y'-|arou.|.|nxc5| WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLInUmK 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NIOBOro HETEKCTOBOIO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YOOOHbIe ANl pa3NnYHbIX NONb30BaTenei;

- CO30aHNe KOHTEeHTa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/inyHbIX BUOAX 6e3 noTtepun OaHHbIX WK CTPYKTYpPbI,
npegycMmoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/I9I TeKCTa un m306pa>|<eH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX NCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYLWEHWUAMY Clyxa NoNyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aymanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLMMAMHON, 3a CHET aNlbTepPHATUBHbBIX CNOCOOO0B, B TOM YMC/e BUPTYaNbHbIX nabopaTtopuii U CUMYASILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayyn MHGOpMaLum, opraHn3aunn pasnmnyHbIX
(POPM MHTEPAKTMBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aMOAENCTBUS BCEX YHACTHUKOB
OUCTaHUMOHHOIO 06y4YeHUst, NPOBELEHUS CEMUHAPOB, BbICTYMIEHUS C AOKNALaMU U 3aLMTbI BbINOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHNe ANCTAaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aLmMmn OOPM TEKYLLEro 1 NMPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNTENIbHOCTU caaqm oby4atolmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

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

- NPOOONXNTENbHOCTX MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma cocTaBneHa B cooTseTcTBuUmM ¢ TpebosaHnamMm GrOC BO u y4ebHbiM nnaHoM no HanpasneHuo 01.03.01
"Matematvka" n npodgounto noarotoekm "Obwmin npodounb”.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpogounb noarotoBkn: O6WUIA NPonIb

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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
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