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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 oucumnnuHel paspaboTan(a)(u): noueHT, K.H. Cksopuosa I".lU. (Kagenpa matemaTnyeckoro aHanmnaa,
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

MK-4 CnocobeH co3pasaTtb W UccnenoBaTb HOBble MaTeMaTUYeckne Moagenu B
EeCTeCTBEHHbIX HayKax, MPOMbIWAEHHOCTN 1 BU3Hece, C y4ETOM BO3MOXHOCTEW
COBPEMEHHbIX MHPOPMALIMOHHBIX TEXHOMOMUIA N MPOrPaMMUPOBaHNSA 1
KOMMbIOTEPHOW TEXHUKMN

NnK-5 CnocobeH Mcnonb3oBaTh COBPEMEHHbIE METOABI pa3paboTkin 1 peanmsauum
KOHKPETHbBIX anropyTMOB MateMaTnyecknx Moaeneii Ha 6ase sA3bIKoB
NporpaMMMpoBaHus N NakeTos NPUKNaAHbIX MPOrpaMMm MoAENNPOBaHUA

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

OCHOBHbIE MOHSTUSI TEOPUM BEKTOPHbIX MPOCTPAHCTB:BEKTOPHBIV 6a3KC; NMHENHbIE 0TOBpakeHns; TONonorusl,
3a[aBaemas CEMENCTBOM MOJTYHOPM.

JonxeH ymeTb:

coBepuwaTtb onepaunn ¢ BEKTOPHbIMM NMPOCTpaHCTBaMn, nccnenoBsartb CBOWCTBa pa3nnyHbIX TOMNoNnoruin B BEKTOPHbIX
NpOCTpPaHCTBax, nccnenoBsatb CBOWCTBa HenpepbiBHbIX NIMHENHbIX prHKLI,I/IOHal'IOB.

JonxeH Bnanetb:
MeToLaMu 1 NpMeMamy Teoprm TOMONOTMYECKNX BEKTOPHBIX MPOCTPAHCTB.
JlonxeH 0eMOHCTPNPOBaTh CMOCOBHOCTL 1 FTOTOBHOCTb:

CTyLEHT [OMXEH LEMOHCTPMPOBATL CMOCOBHOCTb Y FOTOBHOCTb K MPOBEAEHMIO HAy4YHO-UCCReoBaTenbckol paboTol
B 061acTn OyHKLMOHANBHOrO aHanuaa, a Takxe NPoekTHOM paboThl C UCNONb30BaAHNEM (DYHKLIMOHANBHOrO aHanunaa.

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHnas gucuunnuHa (Modynb) BkAoYeHa B pasgen "61.8.0B.02.01 OucumnaumHel (Mogynum)" OCHOBHOW
npocdpeccroHanbHo obpasosatensHoi nporpamMmbl 02.03.01 "MaTteMaTtuka u KoMMboTepPHble Hayky (Hayka 0 faHHbIX)" 1
OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcBauBaeTcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem oucumnanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualoLmxcs

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

KoHTtakTHas paboTa - 37 yaca(os), B TOM 4yucne nekuun - 18 yaca(os), npakTunyeckme 3aHsTUs - 18 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 1 yaca(os).

CamocTositenbHas pabota - 35 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 5 cemecTpe.

4. CopepXxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIUHE (MOAYNIO)
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Mporpamma ancumnnuHbl "Tononornyeckne BekTopHble npoctpaHctea"; 02.03.01 "MaTemaTrika 1 KOMMbIOTEPHbIE HayKK'".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

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

Tema 1. BekTopHble npocTpaHcTea 1 6asunc
"amens MNpsaMble CYMMbl M TEH30PHbIE

1. |npon3BeneHns BEKTOPHbIX MPOCTPaHCTB, 5 4 3 2 3 0 0 6
pakTop-npocTpaHcTea

Tema 2. JInHelHbIe 0TOBPaXEHUS 1

anrebpanyeckn ABONCTBEHHOE NMPOCTPAHCTBO
2. |Tononornsa B TepPMUHAX OTKPbITbIX MHOXECTB U| 5 2 3 4 3 0 0 4
OKPECTHOCTEM

Tema 3. Tononormnyeckmne BeKTOpHbIE
3. |npocTpaHcTBa. AKCMOMbI CHETHOCTU 1 5 2 0 2 0 0 0 5
cenapabenbHOCTb.

Tema 4. HenpepbiBHble 0TOOpaXeHUs B
TONONOrNYECKMX BEKTOPHbIX MPOCTPAHCTBAX.
CxoouMocTn B TEpMUHAxX CeTen u

4. lynbTpachunbTpoB. VI3oMopchunamel 5 4 0 4 0 0 0 6
TOMONOrMYECKMX BEKTOPHbIX MPOCTPAHCTB.

Tema 5. JlokanbHO BbiMyK/ble NPOCTPAHCTBA.
5. IMeTpuayemocTb 1 npocTpaHcTea dpele. 5 2 0 2 0 0 0 6

Tema 6. TnxoHoBCKas TONONoOrns,
6 [BOCTBEHHOCTb, cnabas u *-cnabas

" [rononorun. Teopema o 6unonsipe. Teopema
banaxa-Anaorny.

Tema 7. OrpaHnyeHHble NMHENHble
oyHKUMOHanbl. Teopema XaHa-banaxa.
7. |baHaxoebl npegensl. PedpnekcneHOCTb. 5 2 0 2 0 0 0 4
CrepeoTunHble NpocTpaHcTea. Tononorus
Makkw.

MToro 18 6 18 6 0 0 35

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BeKTOprIe npocTpaHCTBa U 6asuc Mamens npﬂMbIe CYMMbI U TEH3O0pPHbIe Npon3BeneHnsa BeKTOPHbIX
NpocCTpaHCTB, haKTOp-NPOCTPaHCTBa

OnpeneneHne BEKTOPHOMO NPOCTPAHCTBA, NIMHENHON 060N104YKM MHOXECTBA, IMHEAHO-HE3aBUCMMO CUCTEMbI BEKTOPOB
n 6asuca Mamensi. dopmynmnposka nemmol LlopHa. [lokasatenCcTBo CylecTBoBaHMS 6asnca Famens. Teopema o
paBHOMOLHOCTU 6a31CcoB. [NprMepbl 6ECKOHEYHOMEPHBIX U HECHETHOMEPHBIX NPOCTPaHCTB. OnpeaeneHne NpPsMoii
CYMMbI BEKTOPHbIX MPOCTPAHCTB U (0aKkTop-NpocTpaHcTea. OnpeneneHne cBoOOAHOM rpynnbl 1 TEH30PHOMO
npovnsseneHns.

Tema 2. JluHeWHble oTo6paxeHUs u anrebpanyeckn BONCTBEHHOE NPOCTpaHCTBO Tononorus B TepMuHax
OTKPbITbIX MHOXECTB U OKPECTHOCTEN

OnpepneneHve nuHeHoro otobpaxexus. OnpeneneHne N3oMopgn3mMa BEKTOPHbIX MPOCTPaHCTB. Anrebpanyecku
COMpsiXeHHoe NPocTpaHcTBO. KaHoHMYeckoe oTobpaxeHune BO BTOPOE COMNpsiXXeHHoe npocTpaHcTeo. CBoCTBa saep v
00pa3oB NMHENHbIX 0TOBPaXEHMA. AKCUOMbI TOMONOMMI B TEPMMHAX OTKPbITbIX MHOXECTB U B TEPMUHAX OKPECTHOCTEMN.
Teopema 06 1x 3KBUBANEHTHOCTW. DKBMBANEHTHOCTb ONPEAENEHNin HeNPEepPbIBHOCTU B TEPMIHAX OTKPbITHIX MHOXECTB 1
B TEPMUHAX OKPECTHOCTEM.

Tewma 3. Tononornyeckue BEKTOpPHbI€ NpOoCTpaHCTBA. AKCUOMbBI CHETHOCTU U cenapaﬁeanOCTb.

CornacoBaHHOCTb TOMOMOMM C BEKTOPHBLIMU onepaumsiMi. Kputepuii cornacoBaHHOCTY TOMONOMUW CO CTPYKTY POV
BEKTOPHOr0 NMPOCTPaHCTBA B TePMUHaX OKpecTHocTel. MNepsas u BTopas akcroMbl cyeTHocTu. CenapabenbHocTb.
[okasatenbCcTBO TOro, 4TO U3 BTOPOI aKCMOMbI CHETHOCTY CneayeT nepeasi u cnepyet cenapabenbHocTb. Monbop
NpPUMEpPOB.

Tema 4. Hel'lpepblBHbIe 0106pa)KeHm| B TONOJ/IOrM4YeCKnX BEKTOPHbIX NPOCTpPpaHCTBax. CxoaumocTu B TepMuHax
ceTen U ynbTpachunbLTPOB. V|30M0p(pl/l3Mbl TONO/NTIOrNM4YeCKnX BEKTOpPHbIX NPOCTPAaHCTB.
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Mporpamma ancumnnuHbl "Tononornyeckne BekTopHble npoctpaHctea"; 02.03.01 "MaTemaTrika 1 KOMMbIOTEPHbIE HayKK'".

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.

5. MNepeueHb yue6HO-MeTOAMYECKOr0o obecnevyeHns i CaMOCTOsSITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyo, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 O0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaOWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMI 06Pa30BaTENbHBIMU PECYPCAMU, BKOYAS:

Mopsaok opraHM3aumn 1 ocylecTBleHNs obpasoBaTenbHON AeaTenbHOCTY No o6pasoBaTefibHbIM NPOrpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuata, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (yTBepXaeH
npvkazom MuHMcTEpCTBa Hayku 1 Boicwero obpasoBaHus Poccuiickoin ®enepauum ot 6 anpenst 2021 rona Ne245)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMoCTOATENBbHON paboThl CTYAEHTOB BbICLIMX Y4eOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBatensHoro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apcTBEHHOrO aBTOHOMHOMO 06pPasoBaTeNbLHOMO YYpEeX AeH S
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHbiii yHuBeEpCUTET"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) dpegepanbHoro yHmeepcuteTa

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

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HANPaBNeHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELACTBA NMPOMEXYTOUHON aTTecTaumm.

B ¢hoHIe OLeHOYHbIX CPEACTB COAEPXUTCS cneayiolas MHpopMauums:

- COOTBETCTBME KOMNETEHLMIA NNAHUPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpeacTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsaBndaemMble K OEenCcTBuAM 06yqa|ou4v|xcsl,
OEMOHCTPUPYyEMbIM pe3yibTaTtaM, 3adaHns pa3/IndHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMNAUHBI (MOLYNO).
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7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucuMnanHbl (Moaynsi) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT ObiTb AOCTYMHa 0by4aloWwmnMcs B 0AHOM U3 ABYX BapuaHToB (MO0 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

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

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoBOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOErO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B CUCTEME "ONEKTPOHHBIA yHUBEepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no droC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ONCLMMNHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHOM Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBI (MOOYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpoHHbIX U34aHWA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

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%8

Hesasuncumblii MockoBckuin yHuBepcuTeT - hitps://www.mccme.ru/ium/
®dakynbTeT Mmatematukn HAY BUWDS - http://vyshka.math.ru/

9. MeToguyeckue ykasaHus oisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)

Bup pabot MeTtoaunyeckue pekomeHaauum

nekuun PeKOMeH,D,yeTCFI NMOMMMO HenocpencTBeHHO Matepunana pa36|/|paeMoro Ha nekumax takxxe CMOTpeTb
pa3nnyHble NCTOYHUKKN Takne Kak: Knaccudeckue y‘-leéHI/IKI/I, MOHorpadum, ctatbm. Takxe no
HEKOTOpPbIM TeMaM eCTb 1cyepnbiBarowee onncaHmne Ha pa3in4yHbiX UHTEPHeT-pecypcax. PeweHne
3a4a4, NOMeYeHHble 3BE304KOM MOXET OblTb HEM3BECTHO HA OaHHbIi MOMEHT.

npakTnyeckune | PekoMeHayeTcs MCNonb30BaTh CUCTEMbI KOMMbIOTEPHOI anrebpbl U CUCTEMbl CUMBOMBHbIX

3aHATMA BbIYMCIIEHNIA, @ TAKXe CUCTEMY KOoMMbloTepHol BepcTku LaTeX. CocTtasutenem nporpammbl
nogpasymMeBaeTCs UCnonb3oBaHue becnnaTHoi cuctembl "Sage”. Takxe B HEKOTOPbIX OCUTyaLmsX
MOXHO ncrnonb3osaTb nHTepHeT-cepeuc Wolfram Alpha unu, B cnydae, ecnum yyawmmcs noctynHa
nuueH3usa, Wolfram Mathematica.

caMoCTo4A- PeKOMeH,D.yeTCFI NMOMMMO HenocpenCcTBeHHO MaTtepunana pa36|/|paeMoro Ha nekumgax tak>xe CMOTpeTb
TenbHas pa3nnyHble NCTOYHUKK Takne Kak: Knaccudeckue y‘-leﬁHI/IKI/I, MOHorpadum, ctatbm. Takxe no
pa60Ta HEKOTOpPbIM TeMaM eCTb 1cyepnbiBarowee onncaHne Ha pa3in4yHbiX UHTEPHeT-pecypcax. PeweHne
3a4a4, NOMeYeHHble 3Be3404K0N MOXeT ObiTb HEN3BECTHO Ha AAHHbI MOMEHT.

3ayet K 3auety cnenyet rotoBUTbCS Kak Mo NEKLMOHHON, TEOPETUYECKO YacTu, TaK U NO Matepranam
NpakTVK 1 CaMOCTOSTENbHOW paboThl. U Teopust n NpakTka B 9TOM NPeOMETE CHATAIOTCS OLMHAKOBO
BaXHbIMU. MNpy 0TBETE HA BONPOC NOAPA3YMEBAETCS NPELOCTABNEHNE HE TONbKO TEOPETUYECKOA
cxeMbl paboTbl MPOrpamMmbl, HO TakXe U paboTatowero NINCTUHra.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTeNibHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTOJIb3YEMbIX NMPU OCYILECTBAEHM 06pa3oBaTeNbHOro npoLecca no
OUCUMNAVHE (MOLYNIo), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs 06pa3oBaTeNnbHOro
npotecca no gucuunanHe (Moayo)

MatepuanbHo-TeXHU4ECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pasnaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopus.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHuto 02.03.01
"MaTtemarturka 1n KOMNbloTEepPHbIE HayKN" 1 Npocmo NOAroToBku "Hayka 0 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

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM
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KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia
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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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