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Mporpamma gucumnnuHbl "Teopua mHoxecTs"; 01.03.01 "MartemaTunka".

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 mHoxecTs"; 01.03.01 "MartemaTunka".

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
MNK-5 CNOCOBHOCTHIO UCMONb30BATH METOALI MATEMATNHECKOrO 1 anropuTMUYECcKoro

MoAennpoBaHnA Npu peweHnn TeopeTnyecknx n npuknagHblx 3anad

MK-7 CrnocobHOCTbO MCMONb30BaTbh METOMAbl MAaTEMATUYECKOro U anropMTMUYECKOro
MOOENUPOBaHMSA NPU aHanM3e yrnpaBneH4ecknx 3anay B Hay4HO-TEXHNYECKOM
cgoepe, B 9KOHOMUKE, BU3HECE U F'YMaHUTaPHbIX 06NacTax 3HaHWI

Obyvarowmitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

BO3MOXHbIe cdpepbl I'Ipl/lﬂO)KGHMI7I Teopunn MHOXeCTB, onpeneneHna n CBOWCTBaA MaremMaTn4eckmnx O6'beKTOB,
MNCNoNb3yeMbIX B aTon 06nacw|, popMynmMpoBKU yTBep)K,D,eHVIVI, MeToOdbl X OoKa3aTenbCcTBa.

JlonxeH ymeThb:
pelwarb 3a4ayv TEOPETUYECKOro 1 NPUKNanHOro xapakrepa, UCrnonb3ys annapar TEOPMM MHOXECTB.

JonxeH Bnanetb:

mMareMaTtn4eCckmnm annapaTtom Teopmnn MHOXeCTB, METOA4AMN KOHCTPYKTUBHOIO NOCTPOEHNSA PA3JINYHbIX
mMaTeMaTn4ecknx 06 LEKTOB.

JlonxeH AeMoHCTpupoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
pelwaTb 3a4a4u TeOPeTUYeCcKoro 1 NPUKIaaHoro Xxapaktepa, UCMonb3ysl annapart Teopy MHOXECTB.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BkntodeHa B pasaen "61.B.[0B.3 OucunnnumHbl (Moaynm)" 0OCHOBHON NpodheCcCuoHanbHom
obpaszoBatenbHoii nporpammel 01.03.01 "Martematuka (O6wumiti npodounb)" U OTHOCUTCS K AUCUMNANHAM MO BbIGOPY.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

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

Obwas TpynoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuML(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yucne nekuun - 18 yaca(os), npakTnyeckme 3aHsTUs - 18 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTensHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 5 cemecTpe.

4. CopepXxaHue OUCLUNNIUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHe (MOBYNI0)
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Mporpamma gucumnnuHbl "Teopua mHoxecTs"; 01.03.01 "MartemaTunka".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
Buaobl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl oncumnnnHbl / UX TPyAO0EMKOCTb CamocrositTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. AKCMOMbI TEOPUM MHOXECTB. 5 2 2 0 4
4 2(_2_. Tg_ya 2. TpaHCOUHUTHASA NHA, KUMS. 5 6 6 0 12
T iTeMa 3. ObocHoBaHue cT1a f
TemsB1, &K hb&%l@ﬁ@&l&%@cﬂﬁ- s | s 5 0 10
AKCY mepbmp@mwgﬁmb;@aﬁ@ﬁgwble MHOX@CTBa. OgIViHAIbHBIE SViCTa. T[IPEAENGIbe OPHAVHABI. NIffOXECTE]

TeopemaKagiTopa - bepHuwTeiHa. Teopema KlaHTopa. Akcygmbl[Teopuy giHoXeqTB. DyHgLUMK. Onepaunmn @
MOLLHOCTAMM.

Ll (>}
HaTyTHDIA AVIVTTT. WITTUARNT L TDA VI MUV GU TV TTViVJTU QJTCVICTTTUPR. 1 CJ.DI'IUIVIUI.IJ.I'IDTE NMIFAUATUTDEA. UFTTHADICT MIMUATUTDdA.

Tema 2. TpaHcchbMHUTHAsS MHOYKLMUA.

YnopsiLoYeHHble MHOXECTBa. OKBMBANIEHTHOCTb 1 NOpsAoK. VisoMopdmambl. DyHAMPOBAHHLIE MHOXECTBa. BrnionHe
YNopPSAOYEHHBIE MHOXECTBA. TpaHCUHUTHASA MHAYKUMs. OnpeaeneHns no TPaHCUHUTHOM MHAYKUMK. VIHayKTUBHOE
onpeneneHne CyMMbl U NPOU3BeAEHVs OpauHanoB. ApudoMeTrka opavnHanos. [eneHme ¢ ocTaTkoM Ha opauHanax u
HopMasibHbIe (DOPMbl OPAVHASIOB.

Tema 3. O60CcHOBaHUe CTaHOAPTHbLIX MaTeMaTUYecKMX 06 beKTOoB.

Akcuoma Bbibopa. Teopema Llepmeno u ee BbiBoA 13 akcuoMbl Boibopa. Jlemma LlopHa 1 ee BbIBOAMMOCTb 13 TEOPEMBI
Llepmeno. YTBepXaeHne 0 paBHOMOLWHOCTM 6ECKOHEYHOrO MHOXECTBA CBOEMY LEKapPTOBOMY KBaLpaTy U ero
BbIBOAMMOCTb 13 Teopembl Liepmeno. KapanHanbHble yucna. basnc Mamens. ®yHkums Xapctora. KOHTMHYYM-runoTesa.

Tema 4. KapavHanbHble Yucna.

OTHOWeHNs aKkBMBaNEeHTHOCTU. PakToOpM3aLMmn N0 OTHOWEHNAM 3KBUBANEHTHOCTM C TOYKM 3PEHUS TEOPUN MHOXECTB.
MocTpoeHune uenbix 1 paunoHanbHbiX Yucen. [NocnegosaTenbHOCTU paunoHanbHbIX Yicen. NocnegosaTenbHOCTH,
ynosneTtsopsitowne yenosuio Kown. CeueHns OeneknHaa. TeopeTnko-MHOXECTBEHHOE 06OCHOBaHNE MHOXECTBA
BELECTBEHHbIX YACEN U €ro NOMHOTHI.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi caMoCcTosiTeNbHON paboThl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BeIMOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMoCTosTeNbHyto paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnuTaroT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3a4aHUsi, HANpPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

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

Mopsnok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTeNnbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NMPOrpamMMam BbiCLIErO
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumanuteTa, nporpammam 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 CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBEnEeHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

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

JlokanbHble HOpMaTMBHbIE akThbl KazaHckoro (MpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CPeacTB Mo AUCUUNIuHe (MOLYNI0)

A
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Mporpamma gucumnnuHbl "Teopua mHoxecTs"; 01.03.01 "MartemaTunka".

DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM 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, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIX KDY aorosopos ¢
npasoobnanatensimu;

- 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 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 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, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

JeckpuntneHasa Teopus MHOXECTB U Teopus BbluMcneHun - www.math.nsc.ru/conference/malmeet/12/selivanov.pdf
OcHoBHBbIEe CcBOCTBa TeOpun MHOXECTB - http:/lib.usue.ru/resource/free/10/MelnikovAlgebra3/00Set.pdf
[Mapanokcbl Teopmm MHOXECTB - http://www.mccme.ru/free-books/mmmif-lectures/book.20.pdf

Teopus MHOXecTB. Bupgeonekums - http://www.youtube.com/watch?v=UACoqVGWO6Q

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 5 ns 9. Bl YHH

AR 5 AN LM O



Mporpamma gucumnnuHbl "Teopua mHoxecTs"; 01.03.01 "MartemaTunka".

Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm
nekumn B xone NeKLUMOHHbIX 3aHSATWI HEOBX0AMMO BECTU KOHCNEKTMPOBaHME y4ebHOro matepmana.
XenaTenbHo ocTaBuTh B
paboyrx KOHCNEKTAax Nonsi, Ha KOTOPbIX B AaNbHEAWeM MOXHO AenaTte MOMETKM N3 PEKOMEHA0BAHHO
nmTeparypbl,
LOMOJHSIIoWMe MaTepuan NpocnylwaHHow nekuun. MNockonbky MaTepvan cneayowmx nekumi
onupaeTcs Ha Matepuan
npeLbloylmx, TO Nepes cneayioluei nekumnein HeobxoamMmMo ele pas NoBTOpUTbL MaTepuan
npenbloyliei, a Takxe, npu
HEeobxoAMMOCTH, AOMONHATENBHO N3Y4NTb PEKOMEHLOBaHHYO NUTepaTypy no AaHHoun teme. Mpu
N3y4eHnm
TeopeTnyeckoro Mmatepuana ocoboe BHUMaHve cneayet obpallaTb Ha onpeneneHns OCHOBHbIX
NOHATUNA 1
POPMYIMPOBKU OCHOBHbIX TeopeM. Heobxoanmo nonpobHo pasbrpaTb NpuMepbl, KOTOPbIE MOSICHSIOT
onpeneneHns u
TeopeMmbl. Npn pazbope TeopemM HEOBXOAMMO YYUTLIBATb, HTO BCE NMPEANON0XEHUS TE0OPEMbl LOMXHbI
NCMonb30BaThCs B
[oKkasaTeNnbCTBe ee YyTBEPXAEHUS, Npy 3TOM He0BX04MMO NMOHUMAaTb, B KAKOM MECTe [oKa3aTte/bCcTea
ncnonb3yeTcs T0
UM MHOE NPeanonoXeHne TEoPeMbl. Vdydas TeopeTnyecknin matepuan cnemnyeT nepexoautsb K
cnepytoLemy BONpocy
TONbKO MOCNe NPaBWIbHOrO NOHMMaHUS NpeLblaylero Bonpoca
npakTnyeckune | B xoie NeKUMOHHbIX 3aHATUIA HEOOX0AUMO BECTM KOHCMEKTMPOBAHUE y4eBHOrO MaTeprana.
3aHsATUA XenaTenbHo oCTaBuTb B
paboyrx KOHCNEKTAX MONs, Ha KOTOPbIX B AaNbHEWEM MOXHO Aenatb NOMETKN N3 PEKOMEHL0BAHHOW
nmTeparypbl,
LOMOMHSIoWMe MaTepuan NpocnylwaHHo nekuum. MNockonbky MaTepuan cneayowmx nekumii
onupaeTcs Ha Matepuan
npeLbloylwmx, TO Nepes cneaytouei nekunein HeobxooMMo elle pas NoBTOPUTbL MaTepuan
npenblaylen, a Takxe, npu
HEeobXxo0AMMOCTH, AOMONHNTENbHO N3Y4YNTb PEKOMEHLOBAHHYO NUTEPATYPY Mo AaHHon Teme. Mpu
N3y4eHnm
TEOPETNYECKOro Mateprana ocoboe BHUMaHKeE cnegyet obpallatb Ha onpeneneHnsi OCHOBHbIX
MOHATUNA U
(POPMYMPOBKIU OCHOBHbIX TeopeM. Heobxoanmo nonpobHo pasbrpatb NpUMepPbl, KOTOPbIE NOSICHSOT
onpeneneHns u
TeopeMmbl. Npn pa3bope TeopeM HEOBXOAMMO YYNTLIBATb, HTO BCE NPELMNON0XEHUS TEOPEMbI LONXHbI
NCMonb30BaThCs B
[loKa3aTenbCTBE €€ YyTBEPXLEHUS, NPY 3TOM HEOBXOAMMO NOHUMATb, B KAKOM MECTE [0Ka3aTternbcTaa
Ncnonb3yeTcs TO
UM MHOE NPEeANOoNOXEHNE TEOPEMBI. VIdyyas TeopeTnieckmin Matepuan cnefyet nepexoautb K
cnegyouemy Bonpocy
TONbKO MOCNE NPaBWIbHOrO NOHUMAHUS NPeLblaylero Bonpoca
camocTos- | [Mpu noarotoBke kK caMocToATeNbHOM paboTe peKoMeHayeTcs NpopewaTb yrpaxHeHus 1 3anayu,
TenbHasl aHanoruyHble 3anadam, pa3obpaHHbIM Ha NMPaKTUYECKMX 3aHATUSX. [Ins nonyyeHus MakcumanbHo
pabota BO3MOXHOr0 KonmyecTsa 6annoB Ha KOHTPONbHOM paboTe cnemsyeT He TONbKO HalTV NPaBUbHbINA
OTBET K 3a[ja4aM, HO U NPVBECTY UX NOSTHOE PeLIeHNE.
3ayet Mpw noaroToske K 3avety Heobxooumo Bonee NoAPOOHO N3yHNTb TEOPETUYECKNIA MaTepmar,
N3NOXEHHDBIA HA NEKLUSX 1
B PEKOMEHL0BAHHbBIX y4ebHbIX/y4ebHO-MeToANYeCKMX NOCobusx. MNpn N3y4eHnn TeEOPETUIECKOro
matepuana Heobxoaumo
0bpalatb BHUMAHWE He TONbKO HA ONpPeLENEeHNE OCHOBHbIX MOHATUA 1 (OOPMYIMPOBKY TEOPEM 1
anropuTMOB, HO 1 Ha
[loKa3aTenbCTBO TEOPEM M 0OOCHOBaHME KOPPEKTHOCTY paboThl anroputmoB. Kaxabli 6unet Ha
9K3aMeHe COOEPXMUT OLMH
TEOPETNYECKUIA BOMPOC.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme OUCLMNNVHBI (MOZYNS).

CtpaHnua 6 13 9.
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Mporpamma gucumnnuHbl "Teopua mHoxecTs"; 01.03.01 "MartemaTunka".

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

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne 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).

KomnbioTep 1 npuHTEp Ons pacnedatky pa3naToyHbix MaTepuanos.
MynbTumMeouiiHas ayoutopums.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

I'Ipvl Heobxo0aMMoCTn B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- co30aHne TEKCTOBOW BEPCUM NtoBOro HETEKCTOBOIrO KOHTEHTA AJ1si er0 BO3MOXHOM0 NpeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fnyHbIX NOMb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO34aHVe BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX NCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMSI HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
POPM NHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTYT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aLmmn GOoPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU cAa4m oby4atowmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NIPOAONIXUTENIbHOCTU COoa4n 3a4éTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpebosaHusMu ®IFOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 01.03.01
"Matematuka" n npodgounto noarotoskm "Obwmii npocounb”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.3 Teopust MHOXeCTB

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpogounb noarotoBkn: O6WUIA NPodnIb

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1.Anekcees, B. b. Jlekuun no anckpetHoi matemaTuke : yiebHoe nocobue / B.6. Anekcees. - Mockea : UHDPA-M, 2018.
- 90 c. - (Bbicwee obpasosaHue: bakanaspwar). - ISBN 978-5-16-005559-6. - TekcT : aneKTpoHHbIi. - URL:
https://znanium.com/catalog/product/952158 (nata obpaieHuns: 13.03.2020). - Pexxum pocTyna: no noanmcke.

2. Mpyukos, A. B. Matematunyeckas norvka v tTeopus anroputMos: y4ebHuk / Mpyukos A.B., Bonkosa J1.J1. - MockBa:
KYPC, HALl MHDPA-M, 2018. - 152 c. - (Bbiclee obpasosaHue: bakanaspuar). - ISBN 978-5-906818-74-4. - TekcT :
aneKkTpoHHbI. - URL: https://znanium.com/catalog/product/956763 (naTa obpaweHusi: 13.03.2020). - Pexum goctyna: no
noanucke.

3. NrowwuH, B. N. Teopusi anropntmos: y4ebHoe nocobue / B.1. UrowwuH. - Mocksa : MH®PA-M, 2012. - 318 c. (Bbicwee
obpasoBaHue: bakanaspuar). ISBN 978-5-16-005205-2. - TekcT : anekTpoHHblii. - URL:
https://znanium.com/catalog/product/241722 (nata obpaweHus: 13.03.2020). - Pexxum pocTtyna: no noanucke.

JononHuTtenbHas nuteparypa:

1.BabeHko, M. A. BeeneHue B TeOpUto anropuTtMoB 1 CTPYKTYP AaHHbIX / M. A. BabeHko, M. B. JleBuH. - Mockea :
MUHMO, 2016. - 144 c. - ISBN 978-5-4439-2396-3. - TeKkCT : aNeKTPOHHbIA // JlaHb : aneKTPoHHO-61bnmoTeyHas
cuctema. - URL: https://e.lanbook.com/book/80136 (nata obpawenusi: 13.03.2020). - Pexxum goctyna: ons aBTopus.
nonb3osarenen.

2. [nyxoe, M. M. MaTtematnuyeckas noruka. JuckpetHble doyHKLMU. Teopurst anropuTMoB : y4ebHoe nocobue / M. M.
nyxos., A. B. Wuwkos. - CaHkT-MNeTepbypr : laHb, 2012. - 416 c. - ISBN 978-5-8114-1344-7. - TeKkCT : 3NEeKTPOHHbIN //
NaHb : anekTpoHHO-6nbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/4041 (nata obpaweHus: 13.03.2020). -
Pexwum goctyna: ons asTopus. nonb3osartenei.

3. 3afauu 1 ynpaxHeHus No MaTeMaTuyeckoii noruke, ANCKPETHbIM COYHKLIMSIM U TEOPUM anropuTMoB : y4ebHoe
nocobue / M. M. 'nyxos, O. A. KoanuTuH, B. A. lanowHwukos, A. B. Wnwkos. - CaHkT-MNeTepbypr : JlaHb, 2008. - 112 ¢. -
ISBN 978-5-8114-0853-5. - TekCT : aneKTPOHHbI // JlaHb : anekTpoHHo-6ubnmoTtedHas cuctema. - URL:
https://e.lanbook.com/book/112 (nata obpaweHus: 13.03.2020). - Pexxum goctyna: ans asTopus. nonb3osatenei.
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Mporpamma gucumnnuHbl "Teopua mHoxecTs"; 01.03.01 "MartemaTunka".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.3 Teopust MHOXeCTB

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.03.01 - Marematuka

Mpogounb noarotoBkn: O6WUIA NPonIb

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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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