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Mporpamma gucumnnuHbl "Teopua mHoxecTB"; 01.04.01 "MartemaTnka".

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 gucumnnuHbl "Teopua mHoxecTB"; 01.04.01 "MartemaTnka".

Mporpammy avcuunnnHel paspabdoTan(a)(vn) rnaBHblA HAy4YHbIA COTPYOHUK, O.H. (BoueHT) KanumynnuH W.LL.
(y4ebHo-uccnepoBatennckas nabopaTopust anroputMUYECKMX MeTonoB anrebpsl 1 noruku, Kagpenpa anrebpol
maTemaTmnyeckoin noruku), Iskander.Kalimullin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
MK-1 CnocobeH chopMynMpoBaTh 1 pewatb akTyasibHble U 3Ha4YMMble 3a4a4u

doyHOaMeHTanbHOM 1 NPUKNagHON MatemMaTumku

MNnK-4 CnocobeH OpneHTUPOBaTLCS B COBPEMEHHbIX anropuTMax KOMMbOTEPHON
MatemaTukun; obnanatb CNOCOOHOCTAMM K 3CRCPEKTUBHOMY MPUMEHEHUIO U
peannsauny MaTeMaTUYecKun CroXHbIX anropuTMOB B COBPEMEHHbIX NMPOrpaMMHbIX
Komnnekcax

MK-5 CnocobeH Haxo4uTb U M3BNEKATb aKTyaNbHYH HaYYHO-TEXHUYECKYIO UHCDOPMALMIO
3 ANEKTPOHHbIX BUMBNMOTEK, pedhepaTMBHBIX XypPHANOB U T.M.

MK-6 CnocobeH cocTaBnaTb Hay4YHble 0630pbl, pedpepatbl U OTHETHI N0 TEMATUKE
NPOBOAUMbIX MCCNEeNoBaHWiA, a TakXXe NOAroTOBUTb Hay4Hyto nybnukaumio

nK-7 O6napaTb HaBblkamMu NPenofaBaHNs MaTeMaTK U MHZPOPMATUKUN B CPELHE
lIKONe, cneumanbHbIX y4ebHbIX 3aBELEHUSIX, BbICWMX y4ebHbIX 3aBeAeHNsX Ha
OCHOBE MOMy4eHHOro oyHaaMeHTanbHoro 06pasoBaHus

O6yyatolmincs, 0CBOMBLINA LUCLMUMANHY (MOOYNb):

JonxeH 3HaTb:

BO3MOXHbIE CHEPbI NPUNOXEHWA TEOPUM MHOXECTB, ONPEeaeneHns 1 CBOACTBA MaTeMaTnieckux 06 bekToB,
UCMONb3YyEMbIX B 3TOI 06nacTu, hOPMyNMPOBKM YTBEPXAEHWA, METOObI X A0KA3aTeNbCTBa.

JonxeH ymeTb:

pewarb 3a4a4ym TeopeTn4eckoro 1 NpuUKNanHoro xapakrepa, UCcrnonb3ys annapar TeopMn MHOXECTB.

JonxeH Bnanetb:

mMareMaTtn4eCkmnm annapaTtom Teopmnn MHOXeCTB, METOA4AMN KOHCTPYKTUBHOIO NOCTPOEHNA PA3JINYHbIX
mMaTeMaTn4ecknx 06 LEKTOB.

JonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FOTOBHOCTb:

MCMoNb30BaTb MaTeMaTU4YeCKui annapart Teopunm MHOXeCTB N MEeTObl KOHCTPYKTUBHOIO NOCTPOEHNA PA3/TNYHbIX
mMaTeMaTn4ecknx 06 LEKTOB.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.05.02 OucumnnunHbl (Mogynn)" OCHOBHOM
npocdpeccroHanbHoi obpasosatenpHoi nporpamMmbl 01.04.01 "MaTtemaTtuka (AHanm3 Ha MHOroobpasusx)" n 0OTHOCUTCS K
LUCUMNAMHaM no BbIGopy.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 42 yaca(oB), B TOM 4ucne nekuun - 14 yaca(oB), npakTnyeckme 3aHsTUs - 28 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 66 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNUHBI: 3K3aMEH BO 2 CEMECTPE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 3 n3 9. Bl YHH

AR 5 AN LM O



Mporpamma gucumnnuHbl "Teopua mHoxecTB"; 01.04.01 "MartemaTnka".

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

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

Buaobl u yachbl
KOHTaKTHOW paborThbl,

Paspenbl oucumnnuHbl / UX TPYAOEMKOCTb CamocTtositTenbHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. MHOXeCTBa 1 MOLLHOCTW.
Yucno anemeHTOB. PaBHOMOLWHbIE
MHOXecTBa. CY4ETHbIE MHOXECTBA.
1.|Teopema KaHTtopa - bepHuTenHa. 2 3 7 0 16
Teopema KaHTopa. AKCnoMbl Teopumn
MHoXecTB. PyHkunm. Onepaunm Han
MOLHOCTSAMM.

Tema 2. Ynopsino4eHHble MHOXeCTBa.

OKBMBaNEHTHOCTb 1 NOPAAOK.

5 M3omopdmambl. PyHANPOBaAHHbIE
‘IMHOXecTBa. BnonHe ynopsnoyeHHble

MHOXecCTBa. TpaHCUHMTHAS

NHOYKUMS.

Tema 3. O60CHOBaHUE CTaHAAPTHbIX
MaTemaTnyeckmx obbekToB. Teopema
3 Liepmeno. TpaHCOUHNTHAS NHOYKLMS

‘|n 6a3uc Mamens. Jlemma LlopHa n eé
npvmeHeHus. CeBoncTBa onepauuii
Hag MOLLHOCTSMU.

Tema 4. OpauHansl. ApndmeTtmka
opanHanos. NHAYKTUBHbIE
4.|lonpeneneHns N cTeneHu. 2 4 7 0 17
MprnoxeHus opanHanos.
KapavHanbHble yncna.

NToro 14 28 0 66

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. MHOXecTBa U MoLLHOCTU. Yucno anemeHToB. PaBHOMOLLHbIe MHOXecTBa. CUéTHble MHOXecTBa. Teopema
KaHtopa - BepHwTeinHa. Teopema KaHTopa. AKCMOMbI TeOpun MHOXeCTB. DyHKuuMN. Onepauum Hag,
MOLLLHOCTSIMW.

AKCVOMbI TEOPUM MHOXECTB. TpasnTuBHble MHOXecTBa. OpanHanbHble ynucna. MNMpenenbHole opanHansbl. MHOXeCTBO
HaTypanbHbIx Yucen. MHoxecTBa 1 MOWHOCTW. Yncno anemeHToB. PaBHOMOLWHbIE MHOXecTBa. CYETHbIE MHOXECTBA.
Teopema KaHTopa - BepHuwreitHa. Teopema KaHTopa. AKCroMbl Teopun MHOXeCTB. dyHkumn. Onepaunn Hag
MOLLHOCTSMMU.

Tema 2. YnopsinoyeHHble MHOXeCTBa. KBUBaNEHTHOCTb U nopsiaok. Usomopcnambl. DyHaupoBaHHbIe
MHoXecTBa. BrioniHe ynopsinodyeHHble MHOXecTBa. TpaHCCOUHNUTHAA UHAYKLMS.

YnopsifnoYeHHble MHOXECTBa. OKBMBANIEHTHOCTb 1 Nopsaok. isoMopdomamel. DyHAMPOBAHHLIE MHOXEeCTBa. BrnionHe
YNopsAOYEHHbIE MHOXECTBA. TpaHCUHUTHASA MHAyKumMs. OnpeaeneHns no TPaHCUHUTHON MHAYKUMK. VIHAYyKTUBHOE
onpeneneHne CyMMbl U NPOU3BeAeHNs opavHanoB. ApudoMeTuka opavHanos. [leneHme ¢ ocTaTkoM Ha opauHanax u
HopMaJsibHbIe (DOPMbl OPAVHASIOB.

Tema 3. O60CHOBaHMe CTaHAAPTHbIX MaTeMaTu4yeckmnx oobekToB. Teopema Liepmeno. TpaHchUHUTHAs MHAYKLUSA
n 6a3uc MNamens. llemma LLopHa u eé npumeHeHusi. CBoMCcTBa onepaumi Hag, MOLLLHOCTSIMU.

Akcuoma Bblibopa. Teopema Llepmeno u ee BbiBoA 13 akcuoMbl Boibopa. Jlemma LlopHa 1 ee BbIBOAMMOCTb 13 TEOPEMBI
Llepmeno. YTBepXaeHne 0 paBHOMOLWHOCTM 6ECKOHEYHOrO MHOXECTBA CBOEMY [EKapTOBOMY KBaLpaTy U ero
BbIBOOMMOCTb 13 TeopeMbl Liepmeno. KapanHanbHble Yucna. basnc Mamens. ®yHkums Xapcrtora. KOHTMHYYM-runoTesa.

Tema 4. OppouHanbl. ApucpmeTuka opamHanoB. MHOYKTUBHbIE onpeneneHust U cteneHu. NMpunoxeHus
opauHanos. KapanHanbHble yucna.

OTHOWeHNs aKkBMBaNEHTHOCTU. PakTOpMU3aLmMmn N0 OTHOWEHNAM 9KBUBANEHTHOCTM C TOYKM 3PEHMUS TEOPUN MHOXECTB.
MocTpoeHne uenbix U paunoHanbHbiX Yucen. NocnegosaTenbHOCTU paunoHanbHbIX Yicen. [NocnegosaTenbHOCTH,
ynosneTsopsitowme yenosuio Kown. Cevenns OeneknHaa. TeopeTnko-MHOXECTBEHHOE 06OCHOBaHNE MHOXECTBA
BELWECTBEHHbIX YACEN U ero NOMHOTHI.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yYpeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HOpMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CpeacTB Mo AUcCUUNIuHe (MOLYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS cneaytolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peadynbTatamM 06y4eHus Mo SUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisiemMbie K 0eiCTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe aucumMnnmnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NutepaTypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npasoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe Mo YMTaTENbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6nbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKN NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOI 1 OOMONHUTENBHON Y4ebHOR nuTepaTtypbl, HEOOXOAMMOIA A1 OCBOEHWNS ANCLMNAVHBLI (MOOYNS),
HaxoauTcs B [MpunoxeHun 2 k paboyei nporpamMmme aucumnimHbl. OH NOANEXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA

noroeopoB K@Y ¢ npaBoobnaparensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX AN
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

JeckpuntrneHasa Teopus MHOXECTB U Teopus BbluMcneHun - www.math.nsc.ru/conference/malmeet/12/selivanov.pdf

am PAEKTPOHHBH
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Mporpamma gucumnnuHbl "Teopua mHoxecTB"; 01.04.01 "MartemaTnka".

OcHoBHEbIEe cBOCTBaA Teopun MHOXECTB - http:/lib.usue.ru/resource/free/10/MelnikovAlgebra3/00Set.pdf
Teopus MHOXecTB. Bupeonekums - http://www.youtube.com/watch?v=UACoqVGWO6Q

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)

Bup, pa6or MeTtopunyeckue pekoMeHpauum

nekumnu B xone NEeKLUMOHHbIX 3aHSATUI HEOBX0AMMO BECTU KOHCNEKTMPOBaHKE y4ebHOro matepmana.
XenaTenbHo ocTasuThb B
paboyrx KOHCNEKTAX MONS, HA KOTOPbIX B AaNbHELWEM MOXHO Aenath MOMETKN N3 PEKOMEHL0BAHHOW
nuTeparypsl,
JOnonHaWWe maTepuan NpocnywaHHon nekumn. Nockonbky Matepman cnemyowmx nekLmin
onupaeTcs Ha matepuan
npeLbloylmx, TO Nepes cneaytouei nekunein HeobxooMMo elle pas NoBTOPUTbL MaTepuan
npenblayuen, a Takxe, npu
HEeobX0AMMOCTH, AOMONHNUTENbHO N3Y4YNTb PEKOMEHLOBAHHYO NUTEPATYPY MO AaHHon Teme. Mpu
N3y4eHnn
TEOPETNYECKOrO Matepuana ocoboe BHUMaHVe cnegyet obpallatb Ha OnpeneneHnst OCHOBHbIX
MOHATUNA U
(POPMYMPOBKU OCHOBHbIX TeopeM. Heobxoanmo nonpobHo pasbrpatb NpUMepbl, KOTOPbIE MOSCHSIOT
onpeneneHns n
TeopeMmbl. Npn pa3bope TeopeM HEOOXOAMMO YHNTLIBATb, HTO BCE NPELMNON0XEHUS TEOPEMbI LOMXHbI
NCnonb30BaThCH B
LoKa3aTeNnbCTBE €€ YTBEPXLEHUS, NPY 3TOM HEOBXOOMMO NMOHUMATb, B KAKOM MECTE [0Ka3aTenbCcTa
NCnonb3yeTcs 10
VNN NHOE NPELnonoXeHne Teopembl. Mdyyas Teopetudeckuii matepman cneayet nepexoanTb K
clepnytoLiemy Bonpocy
TONIbKO NOCJIe NPasuibHOro NMOHMMaHWA Npenblaywero sonpoca

npakTnyeckme | OCHOBHbIM BUAOM OEATENbHOCTA HA MPAKTUYECKMX 3aHATUSX SBNSETCS peleHne 3aaay no

3aHATUA NPOMOEHHON Ha Nnekunn
Teme. [oaToOMy Npu NOArOTOBKE K HUM HEOHXOAMMO NMOBTOPUTL OCHOBHbIE MOMEHTLI TEOPETUYECKOrO
mMaTtepuana
(onpegeneHns, POPMyNMPOBKN TEOPEM, anroOpUTMbI), N3NOXEHHbIE Ha nekumsax. MNpu peweHnm
TUNOBbIX 3a4au
HEeobX0AUMO CTPEMUTLCS K Y3HABAHWIO 1 3aMOMUHAHMWIO anropuTMa NX PeLeHnst, K TOHUMaHUIo Lenu
ero ynotpebneHus B
[laHHOM KOHTEKCTE M BO3MOXHOCTEN ero afantauum K peleHmnio cxoaHbIx 3anad, nmbo 3amad,
peleHne KoTopbIxX
npegnonaraet HaxoxaeHne cnocoba KOMOVMHNPOBAHNS/CUHTE3A YXXe OCBOEHHbIX paHee anropuTMoB
peweHus bonee
NpocCTbIX 3afay. [locne NpakTny4eckoro 3aHATUS HeObX0AUMO NpopeLaTh AoMa 3afaHus,
aHanoruyHble 3agaHusam Ha
3aHATUM

camocTosi- | [pu noaroToBke K caMoCTOATENBHOM paboTe PEKOMEHOYETCS NPOpPeWaTh yrpaxHeHUs 1 3a8ayu,

TenbHas aHanoruyHble 3anadam, pasobpaHHbIM Ha NMPAKTUYECKMX 3aHATUAX. [Ins nonyyeHus MakcumanbHo

pabota BO3MOXHOr0O KonmyecTsa 6annoB Ha KOHTPONbHOM paboTe cnefyeT He TONbKO HAWTW NPaBUIbHbINA
OTBET K 3a[a4aMm, HO 1 MPUBECTU MX MONHOE pelleHme.

9K3ameH Mpu noaroToBke kK ak3aMeHy HeobxoaMMo 6onee NoAPOBHO U3YYnTb TEOPETUHECKUIA MaTepmran,
N3N0XEHHbIA Ha NEKUMSIX 1
B PEKOMEHA0BaHHbIX y4ebHbIX/y4ebHO-MeToanyeckmnx nocobusix. Mpn nayyeHun TeopeTnyeckoro
matepuana HeobxoaumMo
obpalaTtb BHMMaHWE He TONbKO Ha OrnpeaeneHne OCHOBHbIX MOHSATUI 1 DOPMYNIMPOBKU TEOPEM U
anropuTMOB, HO 1 Ha
[10Ka3aTenbcTBO TeopeM 1 060CHOBaHUE KOPPEKTHOCTM paboTbl anropuTtmoB. Kaxaplil 6uneT Ha
39K3aMeHe coaepXuT asa
TeopeTnyeckux sonpoca.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOrMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUU 06pa3oBaTe/ibHOro
npouecca no gucuuniauHe (Mooyno), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENbBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyei nporpaMMe OUCLMMNVHBI (MOLYNS).

CtpaHnua 6 13 9.
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Mporpamma gucumnnuHbl "Teopua mHoxecTB"; 01.04.01 "MartemaTnka".

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTepuanbHo-TexH14Yeckoe obecneyeHne obpas3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNio) BKIIKOYAET B cebst
crneyolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

CneuvanunsmposaHHas nabopaTopus.

CneumannsmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUMN/IMHBI K NOTPE6HOCTAM 00y4YaloLLuXcsi MHBaNWUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

rlpl/l Heobxo0aMMoCT B o6paaoBaTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLIUK O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POPMbl, YO0OHbIe A1 pa3fNYHbIX NONb30BaTenen;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX WK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPOorpaMMHbIX CPencTB, obecrneynBatoLmx BO3MOXHOCTb OCBOEHNS HABbLIKOB 1 YMEHWIA, (DOPMUPYEMBIX
OVCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSLNOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA 4N Nepeaayn MHGopMaLum, OpraHM3aunn pasnmyHbIX
(POPM MHTEPAKTVNBHOW KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb NCNONb30BaHbl AN MPOBEAEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn GOopPM TEKYILEro 1 NPOMEXYTOYHOro
KOHTPONS;

- YBENNYEHME NPOLONMIXKXNTENIbHOCTU caa4m oby4atowmMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNbHOCTU COoa4n 3a4éTa unmn aK3ameHa, npoBoaonMoro B NMUCbMEHHOMN poopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 y4ebHbiM nnaHom no HanpasneHuto 01.04.01
"Matematuka" n MarucTepckoi nporpamme "AHann3 Ha MHoroobpasmsx”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[]1B.05.02 Teopus MHOXeCTB

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

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTteparypa:

1. Myxos, M.M. MaTtemaTtnyeckas norvka. unckpeTtHble doyHKLMN. Teopns anropmTMoB. [OneKTpoHHbIR pecypc] / M.M.
nyxoB, A.B. WwuwkoB. - SnekTpoH. faH. - Cr6. : MaHb, 2012. - 416 c. - Pexum poctyna: http://e.lanbook.com/book/4041

2. MatemaTnuyeckas noruka u teopus anropmtmoB: YuebHuk / Mpyukos A.B., Bonkosa J1.J1. - M.:KYPC, HAL, MH®PA-M,
2018. - 152 c. - Pexum goctyna: http://znanium.com/catalog/product/956763

JononHutenoHasa nuteparypa:
1) AweHko, N.B. MNMapanokcbl Teopun MHOXECTB. [SNeKTPOHHbIA pecypc] - nekTpoH. aaH. - M. : MUHMO, 2009. - 40 c. -
Pexum poctyna: http://e.lanbook.com/book/9451
2) Teopus anropntMoB: YuyebHoe nocobue / B.. UrowuH. - M.: UHOPA-M, 2012. - Pexum gocTtyna:
http://znanium.com/catalog.php?bookinfo=241722
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[]1B.05.02 Teopus MHOXeCTB

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

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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