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Mporpamma ancumnnuHbl "HakpbiBaowme npoctparctea v rpynnel”; 01.04.01 "Martematuka".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

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

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

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

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

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

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

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

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

CtpaHnua 2 13 9.




Mporpamma ancumnnuHbl "HakpbiBaowme npoctparctea v rpynnel”; 01.04.01 "Martematuka".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, o.H. (aoueHT) MNymepos P.H. (Kadenpa matematnyeckoro aHanmaa,
otneneHvne matematukm), Renat.Gumerov@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
KOMMeTeHLUn npuobpeTaeMorn KOMNeTEHLUN
MnK-3 CnocobeH opraHn30BbIBATb HAYYHO-UCCNIeA0BaTENbCKYIO U

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

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

OCHOBHbIE MOHATUNS N Pe3ynbTaTthl N0 TEOPUM HAKPBLIBAOWMX MPOCTPAHCTB M rpynm, Takme Kak Hakpbialolwee
oTtobpaxeHue, NyTb, NOLHSTAE NYTW, YMHOXEHMWE NyTel, doyHaaMeHTanbHas rpynna, Kputepui
NOOHATMS NyTW B TEPMMHAX PyHOAMEHTaNbHOW rpynmbl, NPOCTewmne doakTbl 1 MOHATAS TEOPUU
TOMONOrMyeckmx rpynn, Teopema MNoHTPSArMHa 0 NOAHATUN IPYNMNOBOA CTPYKTYPbl, OCHOBHbIE MOHATUSA
1 goakTbl TEOPUM 06PaTHLIX CNEKTPOB, 0600WeHMe TeopeMbl MOHTPArMHa ANs He NOKaNbHO CBSA3HbIX
TOMONOrMYECKMX rpynn.

JlonxeH ymeThb:

Bbluncnatb OCHOBHbIE hyHOAMEHTasbHbIE FPYNMbl TOMONOrMYECKNX NPOCTPAHCTB.

HonxeH snagertb:

BnapeTb MeTofaMu TeOpUM HAKpPbLIBAKOLWMX OTOBPAXEHWIA.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

Wcnonb3oBaTb OCHOBHbIE MOHSATUS U Pe3yNbTaTbl MO TEOPUM HAKPLIBAKOWMX MPOCTPAHCTB 1 FPyrn, Takue Kak
HakpblBatowee

oTobpaxeHue, NyTb, NOLHATME NYTW, YMHOXEHUE NyTel, (oyHaaMeHTanbHas rpynna, Kputepui
MOAHATUASA NYTU B TEPMUHAX PYHOAMEHTANBbHON FPynMbl, NpoCcTelWne akTbl U NOHSATUS TEOPUM
TOMONOrMYECKUX rpynn, Teopema MNMoHTpSruHa o NOAHATUM rPYNMOBOMA CTPYKTYPbl, OCHOBHBIE MOHATUS
1 hakTbl TEOPUU 0OpaTHBIX CNEKTPOB, 0606WeHNe TeopeMbl [OHTPArMHA A5 HE NOKaNbHO CBS3HbIX
TOMONOrMYECKUX rpynm.

BbluMcnsiTe OCHOBHbIE ChyHOAMEHTA/bHBIE MPYMNMbl TOMONOMMYECKMX NPOCTPAHCTB.

BnapeTb MeTofaMun Teopun HaKpbIBaKOLWMX 0TOBPaXEHMWIA.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

LaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.1B.08.05 ducumnnuHbl (Mogynn)" OCHOBHOM
npocdpeccrioHanbHoin obpasoBatenspHoi nporpamMmbl 01.04.01 "MaTtemaTtuka (AHanm3 Ha MHOroobpasusx)" 1 OTHOCUTCS K
OUCUMNAHaM no BbIbopy.

OcBauBaeTcs Ha 2 Kypce B 3 cemecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNleHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

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

KoHTtakTHasi paboTa - 37 yaca(os), B TOM 4yncne nekuun - 0 yaca(os), npakTnyeckmne 3aHaTus - 36 4aca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 1 yaca(os).

CamocrTositenbHas paboTta - 71 4aca(os).
KoHTponb (3a4é€T / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCUUMIUHBI: 3K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3fnenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB yYebHbIX 3aHATUN
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Mporpamma ancumnnuHbl "HakpbiBaowme npoctparctea v rpynnel”; 01.04.01 "Martematuka".

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucumnnuvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N Monyns Cemectp (B yacax) pabota
MpakTuyeckmellaboparopHble
Jlekumn 3aHATUA pabortbl
Tema 1. HakpbiBatowue
1.[oTobpaxeHnus. Mytu. MogHsTHE 3 0 6 0 6
nyTem.
Tema 2. dyHAaMeHTanbHbIE rPynnbl.
2. MonHsTVE oToBpaxeHN 3 0 6 0 S
Tema 3. Tononornyeckue rpynnbl 1
s Teopema lNMoHTpsirnHa 3 0 6 0 15
Tema 4. O6paTHble CNeKTPb
4.|TOononornyeckux NPoCTPaHCTB U 3 0 6 0 15
rpynn. ObpaTtHble Nnpeaens.
Tema 5. Annpokcumaums HakpbITUs
5. KOMMakTHOW rpynnbl 3 0 6 0 15
Tema 6. O6061eHNE TEOPEMDI
6. MoHTpsArnHa n cneacTens 3 B 6 0 15
Ntoro 0 36 0 71

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)

Tema 1. HakpbiBarowue otobpaxeHus. Mytu. MogHaTHe nyTei.

OnpepneneHne HakpbiBatowero otobpaxeHus. KOHEYHONUCTHOE HakpbiBatoLwee 0TobpaxeHue.
BeckoHe4yHONMCTHOE HakpbiBatoLee oTobpaxeHue.

Mpumepbl. FoMoMopdorambl. HakpbiBatowwme o0TobpaxeHusi oKpyXXHOCTU. TprBUaNbHble HakpblBaowme 0TobpaxeHus.
OCHOoBHbIE TOMONOrMYeckne CBOMCTBA HaKpPbIBAOWMUX OTOBpaeHwin 1 nyTei.

MonoHATUE NyTEN OTHOCUTENBHO OTODPAXEHNIA.
Tema 2. dyHpamMeHTanbHbie rpynnbl. MopHATME 0TOBPaXeHUH
OnpeaneneHve byHaameHTanbHoW rpynnbl. MpuMepbl BbIYUCAEHUS OYHAAMEHTANbHON rpynmbl.

OcHoBHble CBOWCTBA (hyHLAMEHTANbHOM Fpynnbl. MoaHATWE 0TOBpaXeHUid B TepMUHAX OYHAAMEHTANbHON Fpynmnbl.
Mpumepbl. Tononoruyeckas rpynna. Tononornyeckme u anrebpanyeckme CBOMCTBA TOMONOMMYECKUX FPYNm.
KommyTaTuMBHOCTb (pyHOAMEHTANBHOM FPYMMnbl NPOU3BOMBLHOM TOMOMNOMMYECKO rpynibl.

Tewma 3. Tononornyeckue rpynnbl n Teopema NMoHTpArMHa

OnpepneneHne Tononoruyeckol rpynnbl. CeolicTBa. basa okpecTHOCTel efnMHMLbI Fpynmbl. [pUMepbl TONONOrMYecKmnx
rpynmn, MaTpuyHble rpynnbl. OCHOBHbIE CBOWCTBA TOMOMOrMYecKmx rpynn. Teopema MNoHTpsruHa

0 MOLHSATUM FPYNMNOBOI CTPYKTYPbl HA HAKpPbIBatoWee NPOCTPaHCTBO NOKaNbHO NNMHENHO
CBsI3HOW rpynnbl. JJokasatenbctso TeopeMbl MoHTpsArnHa.

Tema 4. O6paTHble CNeKTPbl TONOIOrMYeCcKUX NPOCTPAHCTB U rpynn. O6paTHbie Npeaensl.

MoHsiTMe obpaTHoro cnekTpa u obpaTHoro npepena. MoctpoeHne obpaTHbIX NPenenoB B KaTeropu TONoNornyeckmx
npocTpaHcTe 1 rpynn. CBOMCTBA CNEeKTPOB 1 Ux 0BpaTHbIX Npeaenos. Tornonorus obpatHbix Npeaenos. Mopguambi
06paTHbIX CNEeKTPOoB, NpeaeNbHble MOPCU3MBI.

P-agnyeckne coneHounbl. Hakpbiatowme otobpaxeHns CONeHOULO0B.
Tema 5. AnNNpokcUMaL A HaKpbITUS KOMMAKTHOM rpynnbl

AnnpokcrMaLms KOHEYHONMCTHOMO HaKPbIBAOWETO 0TOBPAXEHUS KOMMAKTHOW rpynnbl KOHEYHOMUCTHBIMU
HaKpbIBAKOWMMY 0TOOPAXKEHNAMN CBA3HbIX NOKANbHO IMHEMHO CBS3HbIX CBSI3HBIX rpynn. YacTU4YHO ynopsinoYeHHble
MHoxecTBa. KoHghrHanbHoe MHOXecTBO. ObpaTHble CnekTpbl U obpaTHble npenensl. PasbueHre eanHmubl,
MoAYMHEHHOEe NOKPbITUID. [lmaroHanb 0ToBpaxeHWiA.

Tema 6. 0606LLeHMe TeopeMmbl MOHTPsiIrMHA U CneacTBUS
HanomuHaHue ¢oakToB 0 NOAHATAM MyTeW 1 OTOBPaXEHN B TEPMUHAX (OYHOAMEHTANBHON rpynbl.
JokazaTenbCTBO TEOPEMbI O HaKpbIBatoWel rpynne At HaKpPbITWA He NOKanbHO CBA3HbLIX MPYN.

MpunoxeHne aTol TEOPEMBI K YPaBHEHNAM C (OYHKUMOHaNbHbIMKU KoadodouumeHTamm. MHorodneHsl Beepwrtpacca. x
csorcTtea. CpefHue Ha KOMNAKTHbIX rpynnax.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUnInHe (MOAOYIHO)

am PAEKTPOHHBH
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Mporpamma ancumnnuHbl "HakpbiBaowme npoctparctea v rpynnel”; 01.04.01 "Martematuka".

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
Topology Atlas - http://at.yorku.ca/

MUHMO - http://www.mccme.ru/free-books/

yyebHble matepuansl Mex-mata MY - http://www.mexmat.net/materials/3/

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOJS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBhsieMble K AeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW U LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBvnamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBol TOYKM NPy BBELEHMM 0BYYatoLLMMCS CBOErO NIOrMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHWMK NeYaTHbIX M3naHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl M He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 5 ns 9. Bl YHH

ARl | AL O



Mporpamma ancumnnuHbl "HakpbiBaowme npoctparctea v rpynnel”; 01.04.01 "Martematuka".

Topology Atlas - http://at.yorku.ca/
MUHMO - http://www.mccme.ru/free-books/
yuebHble Matepuansl Mex-mata MY - http://www.mexmat.net/materials/3/

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

npaktudeckue | MoBTOpUTb COOTBETCTBYIOWMNE pPa3aenbl Teopumn rpynn 1 obiuei Tononorun.B xooe 3aHATUI BeCcTu
3aHATUS KOHCMNeKTMpOBaHue pelleHnii 3aaad. XenatenbHo y4acTBoBaTh B 00CYXIEHWUN BCEX pellaeMblx

3ana4.06palate BHUMaHVe Ha HayYHble

BbIBOJIbl U MPAKTU4YECKNEe peKkoMeHaaLUun, CBA3aHHbIe C paccMaTpusaeMbiMu 3agadamn. OTMevaTtb

pe3ynbTaTbl, NOKa3biBaOINE TECHYIO CBS3b anredbpanyeckmx 1 TOMONOrnyecKnx NOHATMNRA.

camocTosi- | [Mepen kaxabiM 3aHATEM HEOBXOOUMO pelaTb 3a8ayn 1 npopabaTteiBaTb TEOPETUHECKMIA MaTEpUan
TenbHas npenbloylwero 3aHATUS.
paboTa Mpu aTOM yyecTb

pekoMeHaauun npenogasatens n TpeboBaHns y4ebHO Nporpammbl.

Jopab6atbiBaTb CBOV KOHCMEKT, AENas B HEM COOTBETCTBYIOLLME 3aNNCK 13 NUTEPATYPSI,

PEKOMEHA0BAHHOM NpenonaBaTenem 1 NpeayCMOTPEHHON y4eBHOM NporpaMMon.

Mpun nogrotoske

K 3aHSTMSM MCMONb30BaTb NUTEPaTypy

MPeLNOXEHHYIO NpenonasaTenem u obpawatbecs 3a METOAMYECKON MOMOLBIO K HEMY.

aK3aMeH K ak3aMeHy NoBTOpUTbL BCe onpeaeneHns 1 oopMyIMpPOBKN U 0oKa3aTeNbCTBa BCeX TEOPEM U3
Kypca. XenatenbHo nonbITatbcs

[oKasaTtb TeopeMbl 63 NCNoNb30BaHNs KOHCMEKTOB.

MpopeluaTb Bce 3a4a4u 1 NpuMepsbl, PpasobpaHHbie Ha 3aHATUAX U B IOMAILHUX 3a0aHUSIX.
PekomeHayeTcs npopeluaTb OONONHUTENbHbIE 3a4a4M aHaNOrMYHOro TUna U3 PeKOMeH00BaHHbIX
3a0a4HUKOB U y4ebHIKOB. PekoMeHayeTcs TakXe NOCMOTPeTb AoKa3aTeNbCTBa TEOpeM B
IIOMNONHUTENbHOW NuTepatype.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepedyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (NMPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MNpunoxeHnu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OcyLUeCcTBNeHusi o6pa3oBaTeNibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucumnnanHe (Moaynio) BKYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaoLWMXCS, YKOMMNIEKTOBAHHbIE CMELMann3npoBaHHok Mebenbio (CToNbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MNOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayaMTopun ONns KOHTakTHOW paboTel C MpenonaBatenem, ykOMNNeKTOBaHHbIE CNeLManM3npoBaHHoi Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix Matepranos.
MynbTumeguitHas ayoutopums.
KomnbloTepHbI Knacc.

12. Cpe,u,cma apgantauumv npenopgasaHusl ogucUNNNIUHBbI K I'IOTpeﬁHOCTSIM 06y'-|a|ou.|,wxcﬂ UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToapbl 1 TeXHonorum, obneryarowme
BOCMpUSITAE NHpopMaLIMKN 0ByYatoWMMUCS MHBANIMAAMU U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co34aHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOIo npeoGpasosaHmsl B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX BuLax 6€3 noTepu AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUSt KOHTEHTOM C KnaBmaTypbl;
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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 cootBeTcTBMU ¢ TpeboBaHnsaMm ®IOC BO n yyebHbiM nnaHom no HanpasneHuto 01.04.01
"Martematuka" u MmarucTepckor nporpamme "AHanus Ha MHoroobpasumsx”.
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:
1. MonpaH, B. E. 9nemeHTbl TONONOrMK : y4ebHoe nocobue / B. E. Moapat. - 3-e uag., ctep. - CaHkt-MNeTtepbypr : JlaHb,
2020. - 188 c. - ISBN 978-5-8114-5835-6. - TeKCT : 9NeKTPOHHbI // JlaHb : anekTpoHHO-6ubnnoTtevHas cuctema. - URL:
https://e.lanbook.com/book/147138

2. CkoneHkos, A.b. Anrebpanyeckas TONOMOrUsi C reoMeTPUYEeCcKol TOHKN 3pEHUS. [ONEKTPOHHbIN pecypc] - DNeKTPOH.
naH. - M.: MUHMO, 2016. - 270 c. - Pexum poctyna: http://e.lanbook.com/book/71854

JononHuTtenbHas nuteparypa:

1. Buk, [1.Y. Teopus romonoruii. BeeaeHue B anrebpanyeckyto Tononoruo [OnekTpoHHblin pecypc] / .Y. Buk. -
OnekTpoH. aaH. - Mockea : MLUHMO, 2005. - 288 c. - Pexum poctyna: https://e.lanbook.com/book/9310

2. MogpaH, B.E. SnemeHTbI TONONorun [SnekTpoHHbIN pecypc] : ydebHoe nocobue / B.E. MogpaH. - OnekTpoH. gaH. -
CankT-MNeTepbypr : NaHb, 2008. - 192 c. - Pexum poctyna: https://e.lanbook.com/book/315

3. KoHeYHoNMCTHbIE HAaKPbITUS coneHounoB [TekCT: anekTPOoHHbIN pecypc] : yuebHo-meToamyeckoe nocobuve / P. H.
l'ymepoB ; KasaH. chefep. yH-T. DnekTpoHHble faHHble (1 dpaiin: 0,122 M6) . (KasaHb : KazaHckuii dpenepanbHblii
yHmBepcuteT, 2014) . 3arn. ¢ akpaHa . [ns 8-ro un 9-ro cemectpos . Pexum goctyna:

http://libweb.kpfu.ru/ebooks/05-IMM/05_033_000549.pdf

4. Annpokcrmaums HakpblBatowmx oTobpaxeHwnin [TekcT: anekTPoHHBbIN pecypc] : y4ebHo-MeToanyeckoe nocobue / P. H.
l'ymepoB ; KasaH. chefep. yH-T. DnekTpoHHble faHHble (1 dpain: 0,122 M6) . (KasaHb : KazaHckuii dpenepanbHblii
yHmBepcuteT, 2008) . 3arn. ¢ akpaHa . Pexum goctyna:

http://dspace.kpfu.ru/xmlui/handle/net/21519
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.08.05 HakpbiBarowme rpocTpaHcTsa v rpynris|

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

Mpogounb NOAroTOBKM: AHanM3 Ha MHOroobpasunsx
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-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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