Mporpamma ancumnnuHbl "Tononornyeckne BekTopHble npoctpaHctea"; 02.03.01 "MaTemaTrika 1 KOMMbIOTEPHbIE HayKK'".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHcTutyT MaTematnku n mexanukn um. H.W. Nobauesckoro

DE
wW CEL e
+ ﬁ:f

.....

IbHOW AeATensHoCcTH KoY

nognucaHo 3!76KTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCLUUNJIUHDI
Tononornyeckne BEKTOPHbIE MPOCTPAHCTBA

Hanpasnenne nogrotosku: 02.03.01 - MaremaTtuka n KOMObOTEPHbBIE HAYKM
Mpogounb noarotoBkun: Hayka o0 oaHHbIX

KBanudomkauus BoinyckHuka: bakanaep

®dopma 0by4eHns: o4Hoe

S3bIk 0B6y4eHNs: pyccKuii
oo Havana obyyeHns no obpasoBaTenbHON Nporpamme: 2020

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma ancumnnuHbl "Tononornyeckne BekTopHble npoctpaHctea"; 02.03.01 "MaTemaTrika 1 KOMMbIOTEPHbIE HayKK'".

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 ancumnnuHbl "Tononornyeckne BekTopHble npoctpaHctea"; 02.03.01 "MaTemaTrika 1 KOMMbIOTEPHbIE HayKK'".

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:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MnK-2 CnocobeH neMoHCTprpoBaTh 6a30Bble 3HAHUS MATEMATUYECKNX U €CTECTBEHHbIX

HayK, OCHOB MPOrpamMMmMpoOBaHNs U MHPOPMALMOHHBIX TEXHONOMUIA

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBHbIE MOHSATUS TEOPUM BEKTOPHbIX MPOCTPAHCTB:BEKTOPHBIV 6a3K1C; NMHENHbIE 0TOBpaKeHNs; TONONorus,
3a[aBaemas CEMENCTBOM MOJTYHOPM.

JonxeH ymeTb:

coeepuwartb onepaunn ¢ BEKTOPHbIMKU NPOCTPAHCTBAMK, NCCenoBaTb CBOWCTBa pPa3nnvHbIX TOMNonorun B BEKTOPHbIX
NPOCTpPpaHCTBAX, NCCnenoBatb CBOWCTBa HenpepbiBHbIX NIMHENHbIX pyHKUMOHANOB.

JonxeH Bnanetb:
MeTOLaMU 1 NpMemMamy TeOpMM TOMONOTMYECKNX BEKTOPHBIX MPOCTPAHCTB.
JlonxxeH neMOHCTPMpPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

CTyOeHT OOMXeH O0EeMOHCTPMPOBaTh CNOCOBHOCTL 1 FOTOBHOCTb K MPOBEAEHMIO Hay4YHO-UCCneAoBaTenbckol paboTol
B 061aCTV (PyHKLMOHANBHOIO aHanunaa, a Takxe NpoeKkTHOM paboTbl C MCMONb30BAHNEM (PYHKLIMOHANBHOMO aHanmaa.

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.10B.09.01 OucumnamHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHo obpasosatensHoi nporpamMmbl 02.03.01 "MaTtemartuka u KoMMboTepHble Hayky (Hayka 0 faHHbIX)" 1
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcsauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHMUL(bI) HA 72 Yaca(oB).

KoHTtakTHas paboTa - 37 yaca(os), B TOM 4ynucne nekuun - 18 yaca(oB), npakTunyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOSb CAMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositennHas pabota - 35 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 5 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oncumnianHbl / UX TPYyAOEMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. BekTopHble NpocTpaHcTBa U
6asuc Namens Mpsmble cymMmbl 1
1.|TeH30pHbIE Npon3BeneHNs
BEKTOPHbIX MPOCTPAHCTB,
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Mporpamma ancumnnuHbl "Tononornyeckne BekTopHble npoctpaHctea"; 02.03.01 "MaTemaTrika 1 KOMMbIOTEPHbIE HayKK'".

pakTop-NpocTpaHcTea

5 4 2 0 6
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Mporpamma ancumnnuHbl "Tononornyeckne BekTopHble npoctpaHctea"; 02.03.01 "MaTemaTrika 1 KOMMbIOTEPHbIE HayKK'".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

N Paspenbl pucumMnavHebl / Cemect WX TPyAOEMKOCTb CamocTosiTenbHasi
Moayns P (B yacax) paborta
MpakTuyeckuellabopaTtopHble
K
Jlekumn 3aHATUSA paboTbl
Tema 2. JInHeHble oToBpaxkeHus n
anrebpamnyeckn ABOMCTBEHHOE
2.InpocTpaHcTBo Tononorus B 5 2 4 0 4
TEPMUHAX OTKPbITbIX MHOXECTB U
OKpPEeCTHOCTEM
Tema 3. Tononornyeckme BEKTOPHbIE
3.|mpocTtpaHcTBa. AKCUOMBI CHETHOCTY 1 5 2 2 0 5
cenapabenbHOCTb.

Tema 4. HenpepbiBHbIe 0TOBPaxXeHUS
B TOMONOrMYECKNX BEKTOPHbIX
npocTtpaHcTeax. CxoommMocTn B
4.|TepMUHax ceTen N ynbTpadounbTPOB. 5 2 2 0 6
13oMOopdm3Mbl TOMONOrMYECKNX
BEKTOPHbIX MPOCTPAHCTB.

Tema 5. JlokanbHO Bbinyknbie
5.[npoctpaHcTea. MeTpunayemocTb n 5 2 2 0 6
npoctpaHcTea Ppeuwe.

Tema 6. TxoHOBCKas TONONOrns,

6 OBONCTBEHHOCTb, cnabas u *-cnabas 5 5 5 0 4
‘|[rononoruun. Teopema o bunonsipe.

Teopema BbaHaxa-Anaorny.

Tema 7. OrpaHnyeHHble NMHElHble
doyHKUmnoHanbl. Teopema

7.|XaHa-baHnaxa. BaHaxoBbl npenensbi. 5 2 2 0 4
PedonekcusHocTb. CTepeoTunHbie
npocTpaHcTea. Tononorust Makku.

Tewma 8. HavyanbHas v dpyHanbHas
Tononoruv. IHayKTUBHbIA 1
NPOEKTUBHbIN Npenen
TONONOrNYECKMX BEKTOPHbIX
npoctpaHcTs. NpocTpaHcTea LB 1
8.|LF. Tononornyeckne BekTopHbie 5 2 2 0 0
NPOCTPaHCTBA, He SBNSIOWMNECS
noKanbHO-BbINyKNbIMK. Teopus
Kateropui B MpuMeHeHnn K
TONONOrMYECKMM BEKTOPHBIM
NpoCTpaHCTBaM.

NToro 18 18 0 35

4.2 CopepxaHue aucUUNIUHLI (MOBYyNSA)

Tema 1. BekTopHble npocTpaHcTBa 1 6a3uc Famens MpsiMbie CYMMbl U TEH30PHbIE NPON3BEAEHUSA BEKTOPHbIX
NpocTpaHCcTB, oakTOP-NPOCTPpaHCTBa

OnpegneneHne BEKTOPHOMO NMPOCTPAHCTBA, NIMHENHON 060/104KM MHOXECTBA, IMHEeNHO-He3aBUCHMO CUCTEMbI BEKTOPOB
n 6asuca Mamens. dopmynmposka nemmbl LlopHa. [lokasatenbcTBo cylecTsoBaHus Hasnca Mamens. Teopema o
paBHoMoLHocTy 6a3ncos. MprMepbl 6eCKOHEYHOMEPHbBIX U HECYETHOMEPHDBIX NPOCTPaHCTB. OnpeneneHne nNpsiMoii
CYMMbl BEKTOPHBIX MPOCTPAHCTB U gpakTop-npocTpaHcTea. OnpeaeneHne cBoboaHON rpynmbl U TEH30PHOMO
npovn3seneHns.

Tema 2. lluHelHble oTOOpaxeHus u anrebpanyeckn OBONCTBEHHOE NPOCTpPaHCTBO Tononorns B TepMnHax
OTKPbITbIX MHOXECTB U OKPEeCTHOCTEN
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Mporpamma ancumnnuHbl "Tononornyeckne BekTopHble npoctpaHctea"; 02.03.01 "MaTemaTrika 1 KOMMbIOTEPHbIE HayKK'".

OnpeneneHve nMHeHoro otobpaxeHusi. OnpeneneHne N3oMopgn3mMa BEKTOPHbIX MPOCTPaHCTB. Anrebpanyecku
COMpsiXeHHoe NPocTpaHcTBO. KaHoHMYeckoe oTobpaxeHue BO BTOPOE COMNpsSXeHHoe NpocTpaHcTeo. CBoMCTBa saep v
06pa30B NIMHEHbIX 0TOOPaXeHWn. AKCMOMbI TOMONOMUK B TEPMUHAX OTKPbITbIX MHOXECTB 1 B TEPMUHAX OKPECTHOCTEMN.
Teopema 06 Ux 3KBUBANEHTHOCTU. DKBUBANEHTHOCTb ONPEAENEeHNA HENPEPLIBHOCTU B TEPMUHAX OTKPbITBIX MHOXECTB 1
B TEPMUHAX OKPECTHOCTEMN.

Tewma 3. Tononornyeckue BEKTOpPHbI€ NpOoCTpaHCTBA. AKCUOMbI CHETHOCTU U cenapa6eanOCTb.

CornacoBaHHOCTb TOMOMOMM C BEKTOPHBLIMU onepaumsiMi. Kputepuii cornacoBaHHOCTY TOMOMOMUM CO CTPYKTYPON
BEKTOPHOr0 NPOCTPAHCTBA B TEPMMHAX OKpecTHocTel. MNepBas u BTopas akcMoMbl cyeTHocTU. CenapabenbHocTb.
L oka3zaTenbCTBO TOro, YTO M3 BTOPOI aKCUOMbI CHETHOCTM ClefyeT nepeasi u cnegyet cenapabenbHocTb. Monbop
NPUMEPOB.

Tema 4. Hel'lpeprBHbIe OTOﬁpa)KeHVISI B TONOJ/IOrM4YeCkKnX BEKTOPHbIX NPOCTpPaHCTBax. CxopoumocTu B TepMuHax
ceten u ynbTpacounbTPOB. M3OMOpCbVI3MbI TONO/NTOrM4eCKnx BEKTOpPHbIX NPOCTPAaHCTB.

CekBeHuManbHas u 06bl4Has HenpepbIBHOCTU. CXOAMMOCTb B TEPMUHAX CETel (HanpaBneHHOCTeN) 1 ynbTpagouibTPOB.
HenpepbiBHOCTb B TepMUHaX ceTei (HanpaBneHHOCTe) U ynbTpadounbTpoB. VX aKBMBaNeHTHOCTL 06bIYHO
HenpepbIBHOCTU. I30MOPhU3MbI TOMONOrMHYECKNX BEKTOPHBLIX MPOCTPaHCTB. [okas3aTensCTBO N30MOPGIHOCTM 1
Hen3MOMOPHPHOCTY HEKOTOPBIX TOMONIOrMYECKMX BEKTOPHbIX NMPOCTPAHCTB.

Tewma 5. JlokanbHoO BbinyKJbie NpocTpaHcTBa. MeTpu3yeMocTb U npocTpaHcTBa Ppelue.

OnpepneneHvie BbINYKNOCTY, ONpeaeneHne noiyHopMebl, onpeaeneHne nornowarollero MHoOXecTBa, onpeaeneHme
ypaBHOBELIEHHOro MHOXecTBa. TeopeMa 0 cpyHKLMoHane MuHkoBckoro. HenpepblBHOCTb YMHOXEHUS Ha cKansip v
CNOXEeHNs BEKTOPOB B JIOKAJIbHO-BbIMYK/IOM MPOCTpaHCcTBe. PakTop-NpoCcTpaHCTBa NOKanbHO BbiMyKIOro NPOCTPaHCTBa.
TeopeMa 0 MeTpr3yeMoCTy NTIOKaNIbHO BbINYKOro NpocTpaHcTea. [poBepka MeTpr3yeMoCcTy HEKOTOPbIX NoKanbHO
BbINYKNbIX MPOCTPAHCTB. [poBepka SKBMBANEHTHOCTU 3a4aHUS TOMONOrUI PanNYHbIMI CUCTEMaMU MONMYHOPM.

Tema 6. TuXOHOBCKasi TONMONOrUS, ABOMCTBEHHOCTb, cabas u *-cnabas Tononorun. Teopema o 6unonsipe.
Teopema BaHaxa-Anaorny.

OnpegneneHne TMXOHOBCKOrO MPON3BEAEHUS TOMONOrMYeckux npoctpaHcTs. CoxpaHeHne CBOMCTBA KOMNAKTHOCTU Afs
TUXOHOBCKMX NPOM3BEeAEHWA COOTBETCTYIOLWMX TONONOrM4eckmx npocTpaHcTs. Ckobka ABocTBeHHOCTU. OnpeneneHns
cnaboii n *-cnaboi Tononoruii. Teopema o bunonsipe. Teopema baHaxa-Anaorny. CoxpaHexus csoiicts T0, T1, T2 ons
TUXOHOBCKMX MPOU3BEOEHNIA COOTBETCTYIOLWMX TOMONOrMYeckux npoctpaHcTB. CoxpaHeHne CBA3HOCTU U NIMHENHOW
CBSI3HOCTM.

Tema 7. OrpaHuyeHHble NMHenHble chbyHKUMOHanbl. Teopema XaHa-BaHaxa. BaHaxoBbl npepensbl.
PedcbnekcuBHocTb. CTepeoTunHbie npocTpaHcTea. Tononorust Makku.

B3anmoces3b HenpepbIBHOCTU N OrpaHNYEeHHOCTU B IOKaJ/IbHO-BbIMNYK/IOM MPOCTPaHCTBE. FeOMeTpmquKaﬂ hopma
TeopeMbl XaHa-baHaxa. AHanntnyeckas hopma TeopeMmsbl XaHa-baHaxa. baHaxosbl npepnenbl, B3aMMOOTHOWEHNSA C
BEPXHUMU N HAXKHUMWU Npenenamin. Onpep,eneHVle pednekCUBHbIX TOMONOrMYECKUX BEKTOPHbIX MPOCTPAHCTB. I"IpMMepr
CTGDGOTMI'IHaSI OBOMCTBEHHOCTb. Tononornsa Makku. IlokazaTenbcTBo pednekCMBHOCTU HEKOTOPbLIX MPOCTPaHCTB.

Tema 8. HauanbHasi n couHanbHasa ToNnoNoruu. MH,IJ,yKTI/IBHblﬁ M NPOEKTUBHLIN Npeaen Tonoornyeckux
BEKTOPHbIX NPOCTPAHCTB. npOCTpaHCTBa LB u LF. Tononornyeckune BEKTOpPHbIe NPOCTPaHCTBA, He ABnsAolLnecs
NOKaNbHO-BbINYK/1bIMU. Teopvm KaTeropuv B npMMeHeHUn K TONnonorunyeckuMm BeKTOpPHbIM NPOCTPaHCTBaM.

HavanbHas u dpyHanbHas Tononorun. IHOyKTMBHbIE U NPOEKTUBHbIE Mpeaesnbl TONONOrMYeCKUX BEKTOPHbBIX
npocTpaHcTe. [pocTpaHcTtea LB, LF, ILH. Nposepka HenpepbIBHOCTA 1 TOMONOrMYECKNX CBONCTB MHOXECTB B
npocTpaHcTeax LB, LF n ILH. MNpocTtpaHcTea Lp ana O<p<1. F-npocTtpaHcTea 1 K-npoctpaHcTea. LO 1 cxoauMocTb no
Mepe (BeposiTHOCTW). MpoBepka CBOMCTB HeMpPepbIBHbIX 0TOOPaKEHW B He NIOKaNIbHO BbINYK/bIX NPOCTPaHCTBAX.
[MpunoxeHne Teopmmn KaTeropun PyHKLUNOHaNbHOMY aHanuay 1 Kateropum Tononormiyeckux BEKTOPHbIX MPOCTPaHCTB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota o6y4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYIO0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTeNnbHyo paboTy. CamocTosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTarT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HY0 1 CNPABOYHYIO MNTEpaTypy, BoIMONHAIOT 3a4aHusl, Hanpas/eHHble Ha 3aKpennexHne
3HAHWIA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLEeMy N MPOMEXYTOYHOMY KOHTPOO NO AncUnniinHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmXCcs PernaMeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsinok opraHn3aumu 1 ocylecTBAeHNs 0bpa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTerTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikaszom MuHuctepctea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB heaepanbHoro rocyjapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpueonxckuii)
doenepanbHbI yHuBepcuTet”
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Mporpamma ancumnnuHbl "Tononornyeckne BekTopHble npoctpaHctea"; 02.03.01 "MaTemaTrika 1 KOMMbIOTEPHbIE HayKK'".

MpaBuna BHyTPEHHEro pacrnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHNs
BbICLIEro npodpeccmoHansHoro obpasoBaHus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuvninHe (MOAyHIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B ¢poHIe oueHOYHbIX CPeACcTB COAEePXUTCS creayiolas UHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA MNAHUPYEMBIM Pe3ynbTatam 06y4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS O1S KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPEencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEenCcTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPYyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUNINHBI (MOAYNS)

OcBoeHue aucumnauHbl (MOayns) npeanonaraeT M3yYeHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbITb AOCTYNHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (160 B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3aK/4eHHbIX KDY [0oroBopos ¢
npasoobnanarensmu;

- B MeyaTHoM Buae - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaoLLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHUM NeYaTHbIX U3AaHW 6ONNOTEYHbIN
(POHL [OMKeEH BbITh YKOMMNEKTOBAH MK 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsipa) Kaxaoro U3 n3aaHuin OCHOBHOW NUTepaTypbl U He MeHee 0,25 ak3emnnsipa LOMNONHUTENbHOM
nuTepatypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMmme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KOY.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONsA
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

Buku-koHcnektbl UTMO -
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%38

Hesasuncumblin MockoBckuin yHusepcuteT - https://www.mccme.ru/ium/
®dakynbreT Mmatematuku HAY B3 - http://vyshka.math.ru/

9. MeToguyeckue ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekunn PeKOMeH,D,yeTCﬂ NOMNMO HenocpencTteBeHHO MaTtepuana pa36v|paeMoro Ha NIeKUnsax tTakxe CMOTpPETb
pas3nnyHble NCTOYHUKN TaKNe KakK: KnacCn4eckmne y‘-leéHI/IKI/I, MOHorpadum, ctatbm. Takxe no
HEKOTOpPbIM TEMaM €CTb UcHeprbiBarowee onncaHne Ha pasnyHbiX MHTEPHET-pecypcax. PeweHne
3a4a4, NOMeYeHHble 3Be3404K0N MOXeT ObiTb HEN3BECTHO Ha AAHHbI MOMEHT.

npakTnyeckme | PekoMeHaoyeTcs MCNonb30BaTh CUCTEMbI KOMMbIOTEPHOI anrebpbl U CUCTEMbl CUMBOBHbIX

3aHATMA BbIYMCIIEHNIA, @ TAKXE CUCTEMY KOMMbloTepHol BepcTku LaTeX. CocTtasutenem nporpammbl
nogpasyMeBaeTCs CNonb3oBaHue becnnaTHoi cuctembl "Sage”. Takxke B HEKOTOPbIX cpCcuTyaLmsix
MOXHO ncrnonb3osaTb nHTepHeT-cepemc Wolfram Alpha unu, B cnydae, ecnum yyawmmcs noctynHa
nuuensus, Wolfram Mathematica.
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Bup pabot MeTtoaunyeckue pekomeHaauum

CaMOCTOSA- PeKOMeH,D.yeTCﬂ NOMNMO HenocpencTteBeHHO MaTtepuana pa36|/|paeMoro Ha NIeKUnsax takxe CMOTpEeTb
TenbHas pas3nnyHble NCTOYHUKN TaKne Kak: KiiacCcn4eckme y‘-leﬁHI/IKI/I, MOHorpadum, ctatbm. Takxe no
pa60Ta HEKOTOpPbIM TEMaM eCTb ncHepnbiBarolwee onncaHne Ha pas/inyHbiX MHTEPHET-pecypcax. PeweHne

3a4a4, NOMeYeHHble 3Be3404K0N MOXeT ObiTb HEN3BECTHO Ha AAHHbI MOMEHT.

3ayet K 3aueTy cnefyet rotoBUTbCS Kak Mo NEKLMOHHON, TEOPETUYECKO YacTy, Tak U No Matepranam
NpakTVK 1 CaMOCTOSTENbHOW paboThl. U Teopust n NpakTka B 9TOM NPeOMETE CHATAIOTCS OAMHAKOBO
BaXHbIMU. MNpy 0TBETE HA BONPOC NOAPA3YMEBAETCS NPELOCTABNEHUE HE TONbKO TEOPETUYECKOA
cxeMbl paboTbl NPOrpamMmbl, HO TakXe U paboTatowero NNCTUHra.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNIo), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMe AUCLMMNNHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (Mo4ynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIeKkToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauumv npenogasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTN B o6pasoBaTean0M npouecce NpuMeHAoTCAa cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHnM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE ANS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaUMIO U3 PasHbIX UCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYLWEHWUSMI Clyxa NonyyYani MHGOPMaLIMIO BU3YalbHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVE NPOrPaMMHbIX CPEACTB, 06ECMNEUYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNe BUPTYanbHbIX nabopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNE ONCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOTMIA ANs Nepefayn UHGOPMaLUMn, OpraHn3auumn pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BeGUHAPOB, KOTOPbLIE MOTYT
ObITb MCNONb30BaHbI As NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeLEeHNS CEMUHAPOB, BBICTYMNNEHNS C AOKNAAAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBELEHNS TPEHWNHIOB, OPraHM3aLmy KONNEeKTUBHOWM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4/ OpraHnu3aLmmn OopM TEKYLLErO U NPOMEXYTOYHOIO
KOHTpONS;

- YBENNYEHME NPOLOMKUTENBHOCTU caaqm 0byyatolMMcst UHBANUAOM UMW NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300pO0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI PopMe, - He Bonee YeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 06yyatolerocs K 0TBETY Ha 3a4éTe UNK 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

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

Mporpamma coctaeneHa B cootBeTcTBMM ¢ TpeboBaHnsaMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHuto 02.03.01
"MaTtemarturka 1 KOMNbloTepPHbIE HayKn" 1 Npodomno NoArotoskun "Hayka o faHHbIX".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHBIE HAYKM
Mpodounb noaroToskmn: Hayka 0 gaHHbIX

KBanudomkauus BeinyckHuka: bakanasp
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"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.03.01 - MaremaTtuka 1 KOMObOTEPHbBIE HAYKK
Mpodounb noaroToskn: Hayka 0 JaHHbIX

KBanudomkauus BeinyckHuka: bakanasp

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

CtpaHuua 10 ns 10.




