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TIporpammy cocraBuii(u):

cmapuwutl npenodasamens , Manunosckas Ianuna Muxatinoena, x.n.1., doyenm, bopucenko Okcana Bukmopoena

Pabouast nporpamMma JUCLIUILINHEIL

Teopus pyHKIU 1eHCTBHTEIBLHOI0 H KOMILJIEKCHOTO IIEPEMEHHOT0

pa3paboTana Ha ocHoBaHnH OI'OC BO - 6akanaBpuat no HanpasieHuo noarotosku 44.03.05 Ienarornueckoe
oOpa3zoBaHue (¢ AByMs NpodUIIMU OAr0TOBKY) (Mpuka3 Muno6pHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJIeHa Ha OCHOBaHUU y4ueOHoro rutaHa 44.03.05 [Tenaroruueckoe o6pazoBanue (C 1ByMs MPOGHIIMH MOJTOTOBKH)
(YpoBenn: GakanaBpuaT; KBajdudukanus: 6akanasp), yreepxkaeHHOro Yuénsim coBetom @PI'5OY BO «Antl TIV» ot
25.03.2024, nmpotokoi Ne 10.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

MaTtemMaTHKH U METOIUKHU 00y4eHHUs] MaTeMaTUKe

IIpotoxon Ne 6 ot 27.02.2024 20:00:00 r.
Cpox petictBust mporpammsl: 2024-2029 yu.r.
3aB. kadenpoit bopucernko Oxcana BuktoposHa

Pacnpeneﬂenne YaCoB JUCHMIIJINHBI IO CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 8(4.2)
Ha Kypee>) Hroro
Henens 10 4/6
Bun 3anaruit vo | poo| vIo PII

Jlexuun 24 |24 |24 |24
[IpaxkTuueckue 24 |24 (24 |24
KonTpons 4 4 4 4
CaMOCTOSITEITbHON
paboThI
HUtoro ayx. 48 148 |48 |48
Konrakthast pabora |52 |52 |52 |52
Cam. pabora 29 129 |29 |29
Yacel Ha KOHTPOJIb 27 |27 |27 |27
Uroro 108 | 108 | 108 | 108




1.1. {EJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

111

Ob6ecnieueHne GyHIaMEHTAIBHON MaTeMAaTHYECKOH MMOITOTOBKU KaK OCHOBBI OyayIeii MpoeCcCHOHANTBHOM IeSTebHOCTH;
(hopMHpOBaHHE MUPOBO33PEHHUS M Pa3BUTHE JIMYHOCTH Oy/yliero OakanaBpa ne1arornaeckoro 00pa3oBaHus

1.2. 3AJIAYM OCBOEHMSI JUCLUILTAHBI (MOY.JIST)

121

pa3BuTHe 1 0000IICHIE OCHOBHBIX MATEMATHYCCKUX HOHATHIL: YnCiIa (KapAHHAIBHBIC YHCIIa), BEINYUHBI (Mepa
MHOYXeCTBa), MHTerpaia (uarerpa Jlebera); 3HAaKOMCTBO C MPOCTEHIIIUMH TOITOJIOTHYECKIUMH ¥ METPUUCCKUMHU
MOHATUAMHU; GOPMHUPOBAHUE U PA3BUTHE TOKA3aTSIBHOTO MBILLICHUSL.

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

uxn (pazgen) OIT: |

2.1

TpeGoBanus K NpeABAPUTEILHOI NOATOTOBKE 00yYal0ILerocs:

211

Brajeth TeOPETHISCKUMU OCHOBAMH U MPAKTHYSCKAMU HABBIKAMH TI0 TUCIUIUIMHAM: MaTEeMAaTHUECKHU aHAIH3; anredpa;
reometpust; AudhepeHIraIbHbIe ypaBHEHUS.

2.2

JucnuninHel (MOIy/11) M NPAKTHKH, AJIs1 KOTOPBIX 0CBOeHHe JaHHOW AN CIMIIIMHBI (MOAYJIs1) He00X0AMMO KaK
npealecTByoLiee:

221

YpaBHCHUSA MaTeMaTHYEeCKOU (1)I/ISI/II(I/I,

222

MIPON3BOACTBCHHAs IMPAaKTUKA: HAYYHO-UCCJICAOBATCIIbCKAsA pa60Ta;

2.2.3

IIPOU3BOJACTBCHHAA IPAKTUKA: II€OArOTUYECCKas IPaKTUKa.

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHMS AUCIHUIIINHBI

(MOJLYJIST)

YK-1.2: [Ipumensiet Jiorudyeckue (popMbl U MPOLEAYPHI, CNOCO0EH K pediieKCHHU N0 MOBOAY COOCTBEHHOU M 1Y:KOii
MBICJIUTEIbHOM 1eATeIbHOCTH.

ITK-1.1: 3HaeT cTPYKTYpY, COCTAB U TUAAKTHYECKHE eIMHUIILI MPeIMeTHOM 00J1acTH (MpenoaaBaeMoro npeaMmera).

ITK-1.2: YMeeT ocyniecTBJISITH 0TOOP Y4eOHOr0 coiep:KaHMs JIsl €ro peaju3alii B pa3Iu4HbIX (popMax o0yueHHs B
cootrBeTcTBUHM ¢ TpedoBanuasmu ®I'OC OO.

B pesyabTaTe ocBOeHUs IMCHUILIAHBI (MOAYJIs) 00y4Yaromuiicst 10JKeH

3.1

3HaTh:

3.1.1

HOHATHSA W OCHOBHEIE (DAKTHI M3 TEOPHH (DYHKIHMH IeHCTBUTEIHHOTO U KOMIIEKCHOTO NIEPEMEHHOTO, COCTaBIISIOIIIE
TEOPETHUECKYIO U MMPAKTHUECKYI0 6a3y (hOpMHPOBAHHMS MIKOTBHOTO Kypca MaTEMAaTHKH, JOTOTHATETEHBIX

IIPOrpaMM 10 MaTE€MATHKE; METOJIbI HAYYHOTO UCCIE0BAHUs, CIIyKaIllie OCHOBOW ONEPUPOBAHUA C MATEMAaTHIECKMMHU
MIOHATHAMHM U yTBEP)KACHUAAMH, 3HACT METOBI IPUMEHEHUS HayYHBIX 3HAHUH K PEIIEHUIO KOHKPETHBIX, B TOM YHCJIE
NPAKTUYECKUX 3a71ad; KIIOUEBbIE TOHATHS TEOPHU (YHKIUH AEHCTBUTENIHFHOTO U KOMIIIEKCHOTO EPEMEHHOI0: MHOXKECTBO,
MOIIHOCTb MHOXECTBA, (QyHKLUS, HHTErpall; BEAyIHe YTBEP)KACHNUS Kypca, 00eCIIeunBaIOIIne BO3MOKHOCTU €TI0
NPUIOKEHHS K PELICHUI0 NPOOJIeM Pa3IuYHbIX Pa3enoB MATEeMAaTHKU U MPAaKTUYECKUX 3a]a4; HayYHbIE METO/IbI
(TeopeTHYeCKUE U SMIIUPUUECKUE), HCIIONIB3YEMBIE IJIS aHAIKM3a TEOPETUUECKUX U MPAKTHYECKUX

po0IIeM, TTO3BOJIIONINX YCTAHABINBATH 3aKOHOMEPHOCTH SIBIICHHI U IIPOIECCOB B IPEAMETHOM I10JIE

MaTEMaTHKa; CyITHOCTh U IIPHEMBI UCIIOJIb30BaHMA M3y4a€MOr0 MaTEMAaTHYECKOTO annapaTa B pa3IMYHbIX

00IIacTAX 3HAaHMIA; aKTyaIbHBIE TPOOIEMBI MATEMaTHIECKOI HAYKH M MATEMAaTHIECKOT0 00pa30BaHMs; HayIHbIE METO B
(TeopeTHUecKUe U IMIIUPUUECKHE), UCIIONb3yEMbIE JUIS aHATIN3a TEOPETUUECKUX U IPAKTHYECKUX MPobieM,
MO3BOJISIIOLIUX YCTaHABIMBATh 3aKOHOMEPHOCTH SIBJICHUH U POILIECCOB B MIPEIMETHOM I0JIE€ MAaTEMaTHKa;

Hay4HBIE METO/BI (TEOPETUUECKHE U IMIMPHUIECKHE), UCTIOIb3YEeMBbIE IS aHAJIN3a TEOPETUUECKHX U

IPaKTUYECKUX IpoOieM B 00JIaCTH MaTeMaTHYECKOrO 0Opa30BaHusl.

3.2

YMmerh:

3.2.1

BECTHU NTOUCK HEOOXOANMOI HaydHOH nH(popMaIuy, 0TO0p HEOOXOIUMBIX TEOPETUUECKHX MONIOKCHUH MaTeMaTHKU JUIs
KOHCTPYUPOBaHUS (parMeHTOB yueOHOTro MaTepuaia Al CPEAHEH IIKOJIbI; OCYLIECTBIATh BBIOOp Hanboee
palMoOHaIbHBIX METOJIOB JJOKA3aTEeIbCTBA TEOPETHUECKUX MOJIOKEHUN U PELIEHNS MaTeMAaTHUYEeCKUX U MPUKJIAJHBIX
3aJay; BBICTPaUBATh JIOTHKY IOCIIE0BATEIbHOTO U3JI0KEHNS MaTEMaTHYECKOr0 MaTepyasa; UCIOoJIb30BaTh IOHATHS U
Beayume yreepxkaeHus nu3 TOIuKII B mponecce 0600cHOBaHUS YTBEPKACHUI U peLIEHNH KOHKPETHBIX 331a4; IPHUMEHSTh
Hay4HbIE METO/bI UL aHAIIU3a IPOOJIEMHBIX CUTYyalUl, BBLIBICHUIO 3aKOHOMEPHOCTEN; IPUMEHATh METOIbI aHAIN3A,
CHHTE3a, abCTparupoBaHus, MOJAEIMPOBAHUS I UCCIEJOBaHUS IPOOIeM MaTeEMaTUUECKOro 00pa30BaHuUs; IPUMEHATh
METO/Ibl HAYYHOTO HCCIIeIOBAaHUS B IPO(ECCHOHATIBHON EsTENbHOCTH.

3.3

Baanern:




3.3.1

[IpUEeMaMH TTONCKa HY)KHOW MaTeMaTHYeCKOH HHPOPMALUK Al IOCTPOCHHUS 10KA3aTENbCTB YTBEP)KACHUN U

000CHOBaHUSI CBOMX YMO3AK/IIOUEHHH; TPUEeMaMH BEICTPANBaHMS LETIOYKH apryMEHTHPOBAHHBIX YMO3AKITIOUEHHH JUIS
000CHOBaHUSI yTBEP)KACHUH M PEIICHNsT MaTeMaTHUECKHX 331a4; IpHeMaMu aHalli3a 0a30BEIX HAyYHO- TEOPETHUECKUE
IIOJIX0/I0B K CYITHOCTH, 3aKOHOMEPHOCTSIM, ITPUHIIMIIAM U 0COOEHHOCTSIM M3Y4aeMbIX SBJICHUH U MPOIIECCOB B IIPEIMETHOM
00J1aCTH «MaTeMaTHKay; IPUeMaMU U CPEJCTBAMH HCIOJIb30BaHHU METO/IbI aHAJIN3a, CHHTE3a, a0CTparupoBaHus,
MOJICJIMPOBAHUS TSl UCCIIEIOBAHMUS IIPOOIJIEM MaTeMaTHIECKOro 00pa3oBaHusl; MPUEMaMH M CPEICTBAMH UCIIOIb30BaHHS
METOJIOB HAyYHOTO MCCIIENOBAHMS B MIPO(ECCHOHATBHON AEATEILHOCTH B 00IACTH MAaTEMaTHUECKOTO 00pa30BaHusL.

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon
3aHATHS

HaunmenoBaHue pa3/iesioB U TeM /BH]L Cemectp / | YacoB | Komneren- JlutepaTtypa
3aHATHS/ Kvpe 107010

Pa3znen 1. OcHOBBI TeOpUH QYHKIIMH
AeiCTBUTETLHOTO epeMEHHOro

11

MoHocTs MHOKECTBA. CUETHBIE U 8 2
HECUYETHBIE MHOXKECTBA.

/JIex/

1.2

MoHocTs MHOXKECTBA. CUETHBIE U 8 2
HECYETHBIE MHOYKECTBA.

Mp/

1.3

MoHocTs MHOKECTBA. CUETHBIE U 8 4
HECYETHBIE MHOYKECTBA.
/Cp/

1.4

CTpoeHHe OTKPBITHIX 8 2
¥ 3aMKHYTBIX MHOXKECTB Ha YHCIOBOH
psAMOi

/JTex/

1.5

CTpoeHHe OTKPBITHIX 8 2
U 3aMKHYTBIX MHOKECTB Ha YHUCIIOBOH
psAMOI

Mp/

1.6

CtpoeHHe OTKPBITHIX 8 4
¥ 3aMKHYTBIX MHOXKECTB Ha YHCJIOBOM
psAMOi

/Cp/

1.7

Mepa Jlebera. MHoxecTBa U (QyHKIUH 8 2
usMepumebie 1o Jlebery. Murerpan Jlebera.
/JTex/

1.8

Mepa Jlebera. MHoxecTBa U (DyHKIUH 8 2
usMepumebie 1o Jlebery. Murerpan Jlebera.
Mp/

1.9

Mepa Jlebera. MHoxecTBa U QyHKIMH 8 2
u3mepumsble 1o JleGery. Murerpan JleGera.
/Cp/

1.10

[TonsiTHE METPUIECKOTO IPOCTPAHCTBA. 8 2
IMosiHBIE METPUYECKHE TIPOCTPAHCTBA.
/JTex/

111

[ToHsTHE METPUYIECKOTO POCTPAHCTBA. 8 2
TToHBIE METPUYECKHE TIPOCTPAHCTRA.
Mp/

1.12

[TonsiTHE METPUYIECKOTO IPOCTPAHCTBRA. 8 2
ITonHblE MEeTpHUYECKHE TPOCTPAHCTBA.
/Cp/

1.13

Psanp1 @ypre B IPOU3BOIEHOM 8 2
rubOepPTOBOM MPOCTPAHCTBE.
/JTex/

1.14

Psanpt @ypre B IPOM3BOIBHOM 8 2
THIBOEPTOBOM MPOCTPAHCTBE.
Mp/




1.15

Psiner @ypre B Ipon3BOIEHOM
THJILOEPTOBOM MPOCTPAHCTBE.
/Cp/

Paznen 2. OcHoOBBI TeOpUH (PYHKIIUHM
KOMILJIEKCHOT'O IIepeMeHHOT0

2.1

KomMriekcHbie yncia.

OyHKIMKA KOMIUIEKCHOTO TIEPEMEHHOTO.
ITocnenoBaTeIbHOCTH

U pABL.

/Jlex/

2.2

KoMruiekcHble yncia.

OyHKIMHA KOMIDIEKCHOTO TIEPEMEHHOTO.
ITocnenoBaTeabHOCTH

U pABL.

Mp/

2.3

KoMruiekcHble yncia.

OyHKIMK KOMIUIEKCHOTO IIEPEMEHHOTO.
ITocnenoBaTeIbHOCTH

U PAIBL.

/Cp/

2.4

ITpousBonHas HyHKINH KOMILUIEKCHOTO
HEePEMEHHOT0. AHAIUTHYECKHE (DYHKIIUH.
OnemMeHTapHbIe

(YHKIMY U 33/1aBaeMble UMU KOH(POPMHBIC
OTOOpaKEHHSI.

/JTex/

2.5

IIponsBonHast GyHKINH KOMILUIEKCHOTO
NepeMeHHOT0. AHAIUTHYECKUE DYHKIHH.
DneMeHTapHbIe

GYHKIMU U 3a1aBaeMble UMH KOH(GOPMHBIS
OTOOPAKESHUSI.

Mp/

2.6

[IpousBoaHast GYHKLIMU KOMILIEKCHOTO
MIEPEMEHHOT0. AHANIUTHYECKUE (DYHKIINU.
DreMeHTapHbIe

(byHKIMU 1 3a]1aBaeMble UMH KOH(OPMHEIE
OTOOpaKEHWSL.

/Cp/

2.7

Wurerpan ot GyHKIINH KOMIUIEKCHOTO
epeMeHHOT0. BhrueTs
/J1ex/

2.8

WuTerpan ot GyHKIUH KOMILJIEKCHOTO
NEepeMEHHOT0. BrryeTsl
Mp/

2.9

Wurerpan oT GpyHKINH KOMIIEKCHOTO
HepEMEHHOT0. BErdeTs!
/Cp/

2.10

Psapst Teitnopa u Jlopana.
/JTex/

2.11

Psiner Teitnopa u Jlopana.
Mp/

2.12

Psiner Teitnopa u Jlopana.
/Cp/

2.13

/DK3amen/

27

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. l'lepellem, HHAUKATOPOB TO0CTHKCHUHA KOMl'leTeHIIl/Iﬁ, (l)OpM KOHTPOJIA M OLUCHOYHBIX CPEACTB

IIK-1.1. 3Haer cTpyKTypy, COCTaB M JUIAKTHYECKHE €AUHUIIBI IIPEAMETHOH 001acTH (MaTeMaTHKa).
TIK-1.2. YMeeT ocymiecTBIsATh OTOOP Y4EOHOT0 COJEpkKAHUS JUIS €ro pealn3alui B pa3inuHbIX popMax 00ydeHUsI B COOTBETCTBUHU C

tpeboBanuamu OI'OC OO.

TIK-1.3. JleMOHCTpUpYyeT YMEHHE pa3padaThiBaTh pazindHble GOPMbI yUeOHBIX 3aHSATHH, IPUMEHITh METO/IbI, IPUEMBI U

TEXHOJIOTHH 00y4YeHUs, B TOM YUcie HHYOPMAIMOHHBIE.




5.2. TexHoJiornyeckasi KapTa J0CTUXKECHUSA UHAUKATOPOB

Ilepeuyens nnaMKaTopoB komnereHuuit: [TK-1.1, [IK-1.2, TIK-1.3,
Paznen "Teopus GyHKIUIT NeliCTBUTEIBHOM IepeMeHHON"

Busl yueOHO paOOThI: JICKIIMOHHBIC 3aHSITHS

DopMbI KOHTPOJISI U OLICHOYHBIE CPEICTBA:

BOIIPOCHI U 3aJiaHus1 JiIsl caMoKoHTpoJst (10 6aymioB)

Tepeuens nnankaropoB komnerenumii: 11K-1.1, ITK-1.2, TTK-1.3
Buasl yueOHOM paOOThI: IPAKTUYECKUE 3aHATHUS

®opMBI KOHTPOJIS U OLIEHOYHBIE CPEACTBA:

KOHTpPOJIbHBIC paboThI (20 OaioB)

ITepeuyens naaMKaTopoB komnerennuii: [TK-1.1, ITK-1.2, TIK-1.3
Bunst yueGHOI paboThl: camocTosTeNbHAs paboTa

DopMbI KOHTPOJISI U OLICHOYHBIE CPEICTBA:

UHIMBUyalbHAsg paboTa (5 6amioB)

Tepeuens unankaropoB komnerenumii: 11K-1.1, ITK-1.2, TTK-1.3
Paznen "Teopust GyHKIUI KOMILUIEKCHOTO MEPEMEHHOTO"

Busl yueOHO# paOOThI: JICKIIMOHHBIC 3aHSITHS

@DopMBI KOHTPOJIS U OLIEHOYHBIE CPEACTBA:

BOIPOCHI U 3a1aHUs J1J1s caMOKOHTpoutst (10 6amion)

Tlepedens unnukaropos komnereniuii: [1K-1.1, ITK-1.2, TTIK-1.3
Bubl yue6HOI pabOThI: MPAKTHUECKHE 3aHATHS

DopMbI KOHTPOJIS U OLICHOYHBIE CPEICTBA:

KOHTpOJIbHBIE paboTsl (20 6amioB)

Tlepeuyens nnarKaTopos komnerennuii: [TK-1.1, ITK-1.2, TIK-1.3
Busl yueOHO# paboTh: caMOCTOsTEIbHAS paboTa

DopMbI KOHTPOJIS U OILICHOYHBIE CPEICTBA:

WHAMBUIyalIbHAs pabota (10 OanoB)

Tlepedens unnukaropos komnereniuii: [1K-1.1, ITK-1.2, TTIK-1.3
Bunsl yueGHOI pabOThL: 3K3aMEH

@DopMBI KOHTPOJIS U OIIEHOYHBIE CPEACTBA:

Bomnpocks! k 3k3ameny (25 6amoB).

5.3. @opMBbI KOHTPOJISI U OLlEHOYHbIE CPeCTBA

Bomnpocs! quist yctHoro onpoca

. [loHsATHE MOLITHOCTH MHOKECTBA

. [loHsATHE CUETHOTO MHOKECTBA.

. CBoliCTBa CUETHBIX MHOXKECTB.

. [NonsTne mHO)ecTBa MourHoCcTH C.

. CpaBHEHHE MOLITHOCTEN: ONPEAEICHUE U IPUMEPBI.

. CBoiictBa MHOecTB MomHocTH C.

. TeopeMbl 0 MOIITHOCTU ITPOMEXXKYTOUHOTO MHOKECTBA.

. JIeMMBI O CTPOEGHHH OTKPBITHIX U 3aMKHYTBIX MHOXKECTB.

. TeopeMbl 0 CTPOEHUH OTKPBITBHIX U 3aMKHYTBIX MHOKECTB.
10. Crpoenune KaHTOPOBA COBEPIIICHHOTO MHOXKECTBA.

11. IToHsiTHE MEPHI OTPAaHNYEHHOTO OTKPHITOTO MHOXKECTBA.

12. TloHsATHE Mepbl OTPAHUUCHHOTO 3aMKHYTOI'O MHOXKECTBA.
13. BHyTpeHHss U BHELIHSS MEPBI OTPAHUYEHHOTO MHOKECTBA.
14. 3MepuMBble MHOKECTBA: OIIPEJEIICHUE U CBOUCTBA.

15. Onpenenenue n3mMepuMoii GyHKIMY U ee CBOICTBA.

16. DOxBHBaJIeHTHbIE QYHKIMH U UX U3MEPUMOCTb.

17. Teopema JleGera o OCIEIOBATEILHOCTH U3MEPUMBIX (DYHKIIHH.
18. HMuterpan JleGera: onpeneneHue U CBOMCTBA.

19. Teopema Pucca.

20. CpasHenue unrerpanoB Pumana u JleGera.

21. IlpenenbHBIN Mepexo Mo 3HAKOM HHTerpana Jlebera.

22. Tlonsatue MeTpuuecKkoro npoctpancTna. [Ipumepsr.

23. TloHsTHE MOJIHOTO METPUYECKOTO MpocTpaHcTBa. [Ipumepsl
24. Teopema banaxa o HEMOABMKHOI TOUKE CKUMAIOLIETO OTOOPAKEHUSI.
25. KoMruiekcHble yncia, crepeorpaduyeckas IpoeKuus

26. KomnnekcHas I10CKOCTb

27. ®YHKIUY KOMILIEKCHOTO NIEPEMEHHOT0 U UX HENPEPHIBHOCTD
28.CBoiicTBa ToI0MOP(MHBIX (YHKIUH

29.Teopems! Komn

30.UnaTerpan Tuma Komm

31. Teopema Teitnopa

32. OyHKINOHATHHBIC PSJTBI

33.Psansl Jlopana

O 002N N B Wi —




34. BBIYET U €ro BEIYUCIICHHE
35.Teopemsl O BEIYETAX

2.2. KonrponbHas pabdorta. Tema "Mepa JleGera"

1. lokazaTb yTBepkaeHHe: « OTKPHITOE OTpaHMYCHHOE MHOXKECTBO, SIBIIIONIEECS 00beIMHEHINEM KOHEYHOTO HIH CYETHOTO
MHOXECTBA IOIIAPHO HE IEePECEKAIOINXCA OTKPBITHIX MHOXKECTB, HMEET MOIIHOCTh, PaBHYI0 CyMME MOIIHOCTEH 00beINHIEMbIX
MHOXECTB.

2. B npuBeneHHOM J10Ka3aTeNbCTBE BBIIEIUTh OCHOBHBIE Tallbl.

3. O6ocHOBATH KaXKIbIil ATAIL.

4. IlpuBecTH puMep, WLTIOCTPUPYIOLIHA TPIMEHEHNE T0KA3aHHOTO YTBEPKICHHUS.

Bompocsr k 3x3ameny:

PaBHOMOIITHOCTH MHOXECTB U €€ CBOMCTBa.

[loHATHE MOILIHOCTH MHOKECTBA.

. Ilonstue cuerHoro MHOXxecTBa. HeoO0X0AUMOE U JOCTaTOUHOE YCIOBUE  CUETHOCTH.

CBoiicTBa CYETHBIX MHOXECTB.

C4eTHOCTh MHOKECTB PAIlOHAIIBHBIX U alreOpanyeckux Yhce.

. Hecuetnocts MHOECTBa uncen otpeska [0;1]

. llonsiTre MomHOCTH KOHTHHYYM. [IpriMepsr.

MHoxecTBa MOITHOCTH KOHTUHYYM.

. CpaBuenune momraocTei. [Ipumepsr.

10. Teopema 0 MOILITHOCTH MHOKECTBA [IOJIMHOXKECTB HEKOTOPOI'O MHOXKECTBA.

11. MomuHoCTs MHOXKECTBA IOIMHOXKECTB CUETHOI'O MHOXKECTBA

12. Teopema Kanropa -bepuireiina.

13. 3aMKHYTBIE U OTKPBITHIE MHOKECTBA. OTpeesieHns U IpUMeEpBbI.

14. Crpoenune OTKPBITHIX MHOXECTB Ha YHCIIOBOM MPSMOM

15. Crpoenue 3aMKHYTBIX MHOKECTB Ha YUCIOBOU TIPSIMOH.

16. CoBepuieHHBIE MHOXECTBA, UX CTPOSHHE.

17. KaHTOpOBO COBEPILIEHHOE MHOXKECTBO.

18. Mepa 1 MOLITHOCTh 3aMKHYTBIX U COBEPLICHHBIX MHOXECTB.

19. MHoxecTBa, u3mMepumbie 1o Jlebery.

20. TeopeMbl 00 U3MEPUMBIX MHOXKECTBAX.

21. ®ynkuuu, uamepumseie 1o Jlebery, ux cBOHCTBa.

22. Wurerpan Jlebera oT orpaHu4eHHON (QYHKIHH, €TO CBOWCTBA.

23. 'eomeTpHuuecKast HHTEPIPETAIMs KOMIUIEKCHBIX dynces. Moaysb U apryMeHT KOMIUIEKCHOT'O YUCIIa.

24. dyHKUMA KOMIUIEKCHOTO TIepeMeHHoro. Ee neficTBuTeNbHAs 1 MHUMAs 4acTb. | €OMeTpH4ecKoe HCTOJIKOBAHUE.

25. Ilpenen GpyHKIUM KOMIUICKCHOM IIepeMeHHOH. HenpephIBHOCTh (YHKINY KOMIUIEKCHOM IIEPpEMEHHOH.

26. IlocnenoBarenbHOCTH KOMIUIEKCHBIX uncell. [Ipenesn nocienoBaTeabHOCTH KOMIUIEKCHBIX YHCEIL.

28. Psanbl koMITIEKCHBIX ynces. CTeneHHbIE ps/ibl B KOMILIEKCHOH 00acTi. Kpyr u paanyc cXoquMoCTH.

29. TlocnenoBaTeNbHOCTH U PAAbI PYHKIMI KOMITJICKCHOHW MEpEMEHHOM.

30. [TpousBoanas u muddepernnan GyHKINH KOMITIEKCHOH repeMeHHoi. HeoOxoaumoe 1 10cTaToYHoe YCIIOBUE

i depeHnpyeMocTd QyHKIINH KOMIUIEKCHOH nepeMeHHOH. JJuddepeHunpyeMocTs cTeneHHbIX PsIoB.

31. Tlonsarue ananmutudeckoit GpyHkuuu. [Ipumepbl. ['eoMeTpuIecKuii CMbICT apryMeHTa U MOJTYJISl IPOU3BOTHOM.

32. OnnomectHble GyHkiuu. O6mactu ogHoMecTHOCTH. [Tpumepsl. Jluneiinas gynkuus. CtenenHas GyHKIMSA .

33. INoka3zarenpHast pyHKLUS KOMIUIEKCHOM IIepeMEeHHOH, ee cBoiicTBa. OTOOpaskeHNe MOCPEACTBOM MOKA3aTeIbHON (DYHKIMN.
Jlorapudmuueckas GyHKIMsI, €€ CBOMCTBA.

34. TpuroHomerpuyieckre GpyHKINH KOMIUIEKCHON MEPEMEHHOM, HX CBOHCTBA.

35. UnTerpan (pyHKINU KOMIUIEKCHOH MepeMeHHO#, ero cBoiicTB. Teopema Komm. Teopema o coctaBHOM KoHTYpe. MHTEeTrpan n
rnepBooOpasHasi.

36. UHTerpansHoe onpeaeneHue norapupmuieckoit Gynkuun. MaTerpanpras hopmyna Komm, ee IpuiokeHus: K BBIYUCICHHTO
uHTerpanoB. beckoneunas angdepeHpyeMocTh aHATUTHYECKOH (DYHKIINH.

37. Pa3noxeHue aHaTUTHYECKOH QyHKIMK B cTeneHHoH psn. Psanx Teitnopa. Pan Jlopana.

00N U AW~

5.4. Ouenka pe3yJbTaToB 00y4eHHUsI B COOTBETCTBHHU ¢ HHAUKATOPAMH JOCTHKEHUs] KOMIMeTeHIIUH

HeynosnerBopuTenbHO: MUHUMAaJIbHBIM NOPOrOBBIH YPOBEHb HE IOCTUTHYT.

Y nosnerBopurensHo. IIoporosslil ypoBeHb:

3HaeT B OTPaHUYCHHOM KOJIMYECTBE: KITIOYEBHIC TIOHATUS M OCHOBHBIC (DaKTHI M3 MATEMAaTHIECKOT0 aHam3a (PpyHKIHS, Ipeser,
HETIPePBIBHOCTD, HHTETPA, PSJ), COCTABILIOIINE TEOPETHICCKYIO U IIPAKTHIECKYIO 0a3y GopMUpOBaHHS MIKOJIBHOTO Kypca
MaTEMAaTUKH; METObI HAYYHOT'O HCCIIEA0BaHHUA,

CIly’Kalllie OCHOBOW ONEPUPOBAHUS C MATEMAaTUUECKUMU MOHATUAMU U YTBEPKACHUAMHU; METO/Ibl IPUMEHEHUS HAyYHbIX 3HAHUH K
PELICHUIO KOHKPETHBIX. B TOM YHCIIe NPAaKTHYECKHUX 3aJ]a4; BEAyLIHe YTBEPKACHHS, 00eCcIeyrBaIOIIIe BO3MOKHOCTH MPUIIOKEHHS
MaTeMaTHYECKOTO aHAIN3a K PEILCHUIO

npo0OJieM pa3NUYHBIX PA3AeNoB MAaTeMATHKU M NPAaKTHYECKHX 3aJad; HaydHbIe METObI (TEOPETUUECKUE U IMIIMPUIECKHE),
UCIIOJIb3YEMBIE 171l aHAIN3a TEOPETHYECKUX U IPAKTUUECKUX MPOOIIEM, TO3BOJIIOIUX YCTaHABINBATh 3aKOHOMEPHOCTH SIBICHUH U
IIPOLIECCOB B MIPEIMETHOM I10JIE MATEMATHUKA; CYIIHOCTb M IIPUEMBI UCII0JIb30BaHUS AU(P(PEPEHINAIBHOTO U HHTETPAIbHOIO
HCUUCIICHUS B pa3/IMUHbIX 00IaCTSIX 3HAHUS; aKTyallbHble IPOOIEMbl MATEMAaTUYECKON HAYKU U MaTEMaTUIECKOr0 00pa30BaHus;
HAY4HBIE METOJIbI (TEOPETUYECKHE U AIMIMPUUYECKUE), UCTIOIb3YEMbIE A1 aHAIN3a TEOPETUIECKUX U IPAKTUUECKUX NpoOIeM B
001acTH MaTeMaTHIECKOT0 00pa30BaHNs; MOHATHS LIEIH U 3aJa4H HCCICIOBAHI 1 OPraHN3alliy 00pa30BaTeIbHOTO MpoIiecca B




MaTeMaTHYECKOM 00pa30BaHUM; IPHHIMII HAYIHOCTH B pa3paboTke coaepkaHns yueOHOro Marepuana; IpeIMeTHbIe METOJUKU 1
TEXHOJIOTHH, UCTIONb3YEeMbIe PEToJaBaTeIeM B IPEIoJaBaHil MaTeMaTHUECKOTO aHAIN3a; OHATHS LeNH 1 3aJa4l UCCICAOBaHUS U
OpraHu3anyy 00pa3oBaTEILHOIO MPOIECca B MATEMaTHIECKOM 00pa30BaHUH, IPHHIIUIT HAYYHOCTH B pa3paboTKe colep KaHus
y4eOHOro Marepuaia; IpeIMeTHbIe METOANKN H TEXHOJIOTUH, HCIONb3yeMblIe MIPENoaBaTesIeM B IIPENoJaBaHiN MaTEeMaTHIECKOTO
aHanm3a.

YMeeT, HO ¢ OIIMOKaMH: BECTH MOUCK HEOOXOTUMOM HayqHOH HH(HOPMAIHH, 0TOOP HEOOXOJUMBIX TEOPETUUSCKUX TONOKCHUIH
MaTeMAaTHKH JUII KOHCTPYHPOBaHUs HparMEeHTOB Y4eOHOTO MaTepHaa Ui CPeHEH IIKOJIBI; OCYIIECTBIATH BEIOOP Hanbomee
PaLMOHATBHBIX METOJIOB JOKA3aTENbCTBA TEOPETHUECKUX TTOJI0KEHHI U PEIIeHNS] MAaTEeMaTHUeCKHUX U MIPUKIAAHBIX 33/1a4;
BBICTPAMBATh JIOTHKY IIOCIIE0BATENBHOTO H3TI0KEHHS MAaTEMaTHIECKOT0 MaTepuraa; NCIIOIb30BaTh MOHATHS U BeLyIIne
YTBEPXKICHUSI MaTEMaTHUECKOTO aHaIN3a B IIpoliecce 00OCHOBAHHS YTBEP)KACHUH U PEIICHNH KOHKPETHBIX 3a/1a4; - IPUMEHSITh
Hay4YHbIE METOBI IS aHAJIM3a IPOOIEMHBIX CUTYalUH, BBISBICHAIO CYLITHOCTH U3Y9aeMbIX SBJICHUI, BHIIBICHUIO HX
3aKOHOMEPHOCTEH; MPUMEHTh TU(depeHInaTbHOe U HHTETPAIbHOE HCUUCICHUS K PEIICHUI0 MATEMATUYECKUX U MPAKTHYECKUX
3aj1a4; CTABUTB 1IEJb M 33/Ia4d U3YUCHHUS IIEMEHTOB MATEMATHUECKOTO aHAIN3a B CPeIHEN MIKOJIe; OCYIIECTBIATh aHAJH3
COZIepXKaHUsI y4eOHOro MaTepHaia ¢ TOUYKU 3PSHHUS €ro HayYHOCTH, ICHXOJIOTO-TIeJArOTHYECKOi U METOIMUECKOH 11eNeco000pa3sHOCTH
UCIIOJIb30BAHUS B COOTBETCTBUH C MOTPEOHOCTSIMU U OCOOCHHOCTSIMU O0YYAIOIIUXCSI; OCYIIECTBIIATh BBIOOP MPEAMETHBIX METOJIUK U
00pa3oBaTeNbHBIX TEXHOJOTUH B IIPETIOJABAHUN MAaTEMAaTHKH C YI€TOM 0COOCHHOCTEH comepkaHus y4eOHOro MaTepHana, Bo3pacra
1 00pa30BaTeNbHBIX TOTPEOHOCTEH 00YYaIOIINXCA.

Crabo BiazeeT npueMaMH IIOMCKa HY)KHOH MaTeMaTHIeCKOH HHPOPMaNUH ISl IOCTPOSHHUS JOKA3aTENbCTB YTBEP)KACHUN H
000CHOBaHHSI CBOMX YMO3AKITIOUEHHH; TPUEMaMH BHICTPAUBAHUS [IETIOYKH apTyMEHTUPOBAHHBIX YMO3AKITIOUEHUH /11 000CHOBaHUS
YTBEPXKICHUI U PEIICHHs MaTeMaTHICCKUX 3a]1a4; MPUeMaMK IPHMEHEHHS 3HAHUI U3 MATeMaTHUECKOTO aHaIN3a JIs MOCTPOSHHS
MaTeMaTHYECKUX MOJIeNIeH KOHKPETHBIX SBJICHHUN, MPUEMaMH HCCIIEIOBaHMS TIOCTPOCHHBIX MOJIENICH U aHaIn3a pe3yJIbTaToB;
HpHeMaMH aHaIn3a 6a30BBIX HAYYHO-TCOPETHYECCKHE MOAXOO0B K CYIIHOCTH, 3aKOHOMEPHOCTSIM, IIPUHIIMIIAM U 0COOCHHOCTIM
M3y4aeMbIX SBJICHUH U MPOILIECCOB B IPEIMETHBIX 00IacTsIX MaTeMaTHKa, HHPOpMaTHKa 1 TIeIaroruka; npueMaMiy IIOCTAaHOBKH 1IN
1 3a[a4 U3y4YEeHHUs DIIEMEHTOB MaTeMaTHYECKOr0 aHAIIN3a B CPEeJHEH MIKOJIe; TpUeMaMH OCYIIECTBICHHUS BBIOOpA MPEAMETHBIX
METOJUK U 00pa30BaTENBHBIX TEXHOJIOTHI B IIPETIOIaBaHUH MaTEMaTHKU C YIeTOM OCOOSHHOCTEH cofepkaHus yaeOHOTo
MaTepuaa, BO3pacTa U 00pa3oBaTelbHbIX OTPEOHOCTEH 00yYarOIIUXCS .

Xopomio. ba3zoBslii ypoBeHb:

3HaeT: KIIIOUEBbIe MOHITHS U OCHOBHBIE (DaKThl M3 MaTeMaTHIECKOro aHanu3a (QyHKIHsI, mpeaes, HepepbIBHOCTD, HHTETPa, Psil),
COCTaBJIAIOIIHE TCOPETUYECKYIO U MPAKTUUECKYI0 6a3y (POPMHPOBAHMS MIKOJIBHOTO Kypca MaTEeMaTHKU; METOIbI HAYYHOTO
HCCIIeJOBaHUS, CIIyXKaIllie OCHOBOW OIIEPHPOBAHUS C MATEMAaTHUSCKUMH NOHITHSIMHU H YTBEPKACHHSIMHE; METOIBI TPUMEHEHUS
HaYYHBIX 3HAHUH K PEIICHUIO KOHKPETHBIX. B TOM YHCJIE MPAaKTHIESCKUX 3a]1a4; BEAYIIHE YTBEPKACHHs, 00ecIieunBaloIIne
BO3MOKHOCTH MPUJIOKEHUSI MATEMAaTHYECKOTO aHAIIN3a K PEIIeHUIO TPOOIeM pa3IHIHBIX Pa3e]loB MATEMATHKH U MPaKTHYECKUX
3aj1a4; Hay4YHbIe METOMbI (TEOpPEeTHYECKUE U YMITUPUYECKHE), HCIIONB3yeMble IS aHaJIH3a TEOPETHIECKHUX U MPAKTHYECKUX IPOoOIIeM,
TMO3BOJIAIOIINX YCTaHABJINBATh 3aKOHOMEPHOCTH SIBJICHUM U MPONECCOB B IPEAMETHOM I10JI€ MaTEMAaTUKa, CYITHOCTb U ITPHUCMBIL
HCIIOJIb30BaHHUA Z[l/l(i)(i)epCH]_U/IaHLHOFO W UHTETPAJIBHOI'O UCUNCIICHUS B pa3sjIMIHbIX O6HaCTﬂX 3HaHUA; aKTYaJIbHbIC HpO6J’lCMbI
MaTeMaTH4YECKOM HayKU U MaTEMaTHICCKOI'O o6pa303a1-u/151; Hay4HBIC METObI (TCOpCTI/I‘ICCKI/IC n SMHI/IpI/I‘{CCKI/IC), HCIIOJIB3YEMBIC IS
aHaJIn3a TCOPCTUYCCKUX U MPAKTUICCKUX HpO6HCM, MO3BOJIAIOIMINX YCTaHABJINBATh 3aKOHOMEPHOCTH SIBJICHUM U IIpOLECCOB B
MIPEAMETHOM I10JIe MaTeMaTHKa; HayYHbIE METOMBI (TEOPETHYECKUE ¥ IMITUPUUECKHE), HCIIOJIb3yeMble ISl aHAJIN3a TEOPETHYECKUX H
MIPaKTHYECKUX NMPOOJIeM B 00JIACTH MaTeMaTHIeCKOT0 00pa30BaHusL; OHTHS LN U 3aJa4l UCCIIEA0BAHNUS U OpraHU3aIlin
00pa3oBaTeNbHOTO MpoLecca B MaTeMaTHYECKOM 00pa30BaHUM; IPHHIHIT HAYYHOCTH B pa3paboTke coaepkaHus yaeOHOTo
MaTepuana; peAMETHBIC METOIMKH U TEXHOJIOTHH, MCIIOIb3yEeMBbIC IIPETIOAABATEIIEM B IPEIIOJaBaHNH MATEMAaTHYECKOTO aHAIIH3a;
HOHSATHS LEJH U 3aJa491 MCCIICA0BAHN U OPraHU3aLMU 00pa30BaTEILHOTO TIPOLiecca B MAaTeMAaTHIECKOM 00pa30BaHMH; TIPHHIIUIT
Hay4YHOCTH B pa3paboTKe coJepKaHus y4eOHOro MaTepraa; MPEeAMETHBIC METOIMKH U TEXHOJIOTHH, HCIIOIb3YeMbIe
HperofaBaTesieM B PENoJaBaHui MaTEMaTHYECKOTO aHaIH3a.

YMeeT: BECTH MOUCK HEOOX0MMMOI HayuHO# nH(OopMaIy, 0TO0p HEOOXOJUMBIX TEOPETUIECKUX MOJIOKESHUIH MaTEMAaTHKHU JUTS
KOHCTPYHPOBaHHS (parMeHTOB yIeOHOTO MaTepuana st CpeIHe! KO, OCYIIECTBISTh BEIOOP HanOoIIee paloHAIBHBIX
METOJIOB JI0Ka3aTeNbCTBA TEOPETUIECKHUX MOJOKEHUH U PeIeHHs MaTeMaTHIeCKUX W IIPUKIIaJHbBIX 3a]a4; BEICTPANBaTh JIOTHKY
MOCIIETOBATENLHOTO U3JI0KEHUST MATEMATHIECKOTO MaTepraa; UCIONb30BaTh MOHATHS U BEAYIINE YTBEPKICHUS MATEMAaTHIECKOTO
aHaJIu3a B IIporecce 060CHOBaHI/lﬂ yTBCp)KZ[CHI/lﬁ U PCIICHNN KOHKPETHBIX 3aJa4; IPUMCHATh HAy4YHbIC ME€TObI U1 aHalln3a
l'IpO6J'leMHbIX chyaum‘/'l, BBIABJICHHUIO CYIITHOCTH U3YYaC€MbIX HBHCHHﬁ, BBIABJICHHIO HUX 3aKOHOMCpHOCTeﬁ; MIPUMECHATH
)II/I(I)(I)CPCHHI/IEIHBHOC W UHTCTPAJIBHOC MCUHCIICHUS K PCIICHUIO MAaTCMAaTHYCCKUX U NPAKTHUICCKUX 3a4a4, CTaBUTb LCJIb U 3ala4n
M3y4YEHUsI DJIEMEHTOB MaTeMaTHYECKOTO aHAIIN3a B CPEHEH MIKOJIE; OCYIIECTBISTh aHAIU3 COJIep KaHMs YIeOHOro MaTepuana ¢
TOYKH 3pEHHS €r0 HayYHOCTH, TICUXOJIOTO-TIeJarOrnIeCKOi 1 METOAMIECKOH LeliecO00Pa3HOCTH MCIIONb30BAHMS B COOTBETCTBUH C
MOTPEOHOCTSIMU U OCOOCHHOCTSIMU 00YYaIOIINXCS; OCYIIECTBISTD BBIOOP MPEIMETHBIX METOJMK U 00pa30BaTeIbHBIX TEXHOJIOT U B
MIPENoIaBaHuM MaTEMaTHKH C YY4ETOM OCOOCHHOCTEH Co/lepKaHus Y4eOHOr0 MaTepraa, Bo3pacta U 00pa3oBaTeIbHBIX
HoTpeOHOCTEH 00YJaIOIUXCsL.

Brnageet: mpueMamu oKMcKa HY)KHOM MaTeMaTHIeCKOH MHGOpMauK AJIs TOCTPOEHHUS 10KA3aTEIbCTB YTBEP KACHUH 1 000CHOBAHUS
CBOMX YMO3aKJIIOUEHHH; TpUeMaMH BBICTPAUBAHUS LETIOYKH apIyMEHTHPOBAHHBIX YMO3AKIIOUEHHH 11 000CHOBAHHUS YTBEPKIACHUH
Y PEeIIeHUs] MATEeMaTHYEeCKUX 3a/1a4; IPHeMaMi IPUMEHEHUsI 3HAHUHN U3 MaTeMaTHYeCKOT0 aHAI3a JJIsl HOCTPOCHUS
MaTeMaTHYeCKUX MOJIENei KOHKPETHBIX SIBJICHUH, TPUEMaMH UCCIICIOBaHUs TOCTPOSHHBIX MOJCNECH 1 aHaJli3a pe3yJIbTaToB;
MIpUeMaMH aHan3a 0a30BbIX HAYYHO-TEOPETHIECKHE ITOIX0I0B K CYITHOCTH, 3aKOHOMEPHOCTSIM, IIPHHIAIIAM H 0COOCHHOCTSIM
M3y4aeMbIX SBJICHUI U MPOLIECCOB B IIPEIMETHBIX 00JIaCTAX MaTeMaTHKa, WHPOpMATHKA U MeJaroruKa; MpHeMaMy MOCTAHOBKH LIENTH
1 33/1a4 U3YYCHMS HIICMCHTOB MaTEMaTHYECKOT0 aHAIIM3a B CPEIHEH IIIKOJIS; IPHEMaMHK OCYLICCTBIICHHUS BBIOOPA MPEAMETHBIX
METOJUK U 00pa30BaTeIbHBIX TEXHOJIOTHH B IIPETIOJaBAHNH MaTEMAaTHKHU C YI€TOM OCOOCHHOCTEH coAepskaHus yueOHOro
MaTepHaia, Ho HHOT/Ia 3aTpyIHAeTCs BhIOpaTh Hanbosee 3 GpeKTUBHYIO IS ONPE/ICIICHHOTO BO3pacTa.

OTnuyHO. BeIcOKHit ypOBEHb.




3HaeT: KIIOUYEBbIE MOHSTHS U OCHOBHBIC (haKThl U3 MATEMaTHYECKOro aHaan3a((yHKIs, Ipesiel, HenpepbIBHOCTb, HHTErpall, psij),
COCTABIIIOIME TEOPETUYECKYIO M MPAKTHYECKYI0 6a3y GOPMHUPOBAHMS IIKOJIBHOTO Kypca MaTeMaTHKH; METO/(bI HAyYHOTO
HCCIIEI0BaHMs, CIIy)Kall[e OCHOBOI ONIEPHPOBAHHS ¢ MATEMATHUYCCKHUMH TTOHATHSIMH M YTBEPIKICHUSIMH; METOBI IPUMEHEHHUS
Hay4HbIX 3HAHHH K PELICHHIO KOHKPETHBIX. B TOM YHCJIE IPAKTHYECKUX 3a/1a4; BeAyIHe yTBEPXKICHNUs, 00eCTIenBAIOLINe
BO3MOXKHOCTH IIPHIIOKEHHS MATEMAaTHISCKOT0 aHAIN3a K PELICHUIO IPOOJIeM Pa3JIMYHBIX Pa3/IelIoB MATEMaTHKH M IIPAKTHIECKHX
3aj1a4; HayYHbIE METOJIbI (TCOPETHYECKHIE U SMITUPHIECKHE), HCTIONB3yEMBIe [T aHAIH3a TCOPETHYECKHUX U IIPAKTHIECKHX TIPOOIIeM,
HO3BOJIFOIIMX YCTAaHABIMBATh 3aKOHOMEPHOCTH SIBJICHHH M IIPOLIECCOB B IIPESAMETHOM II0JIC MATEMATHKA; CYIIHOCTb U MPHEMBI
HCIIOJIb30BaHus TU( EPEHIIMATBHOTO U HHTErPAIBHOTO HCYNCIICHUS B PA3IIMYHBIX 00J1ACTSIX 3HAHUS; aKTyaJlbHbIE ITPOOIEMBI
MaTeMaTHYeCKOH HayKH U MaTeMaTHYEeCKOTo 00pa30BaHMs; Hay4HbIE METO/(bI (TEOPETHUECKHE U SMITUPUUECKHE), HCIIOIb3yEMBIE JUIS
aHaJIM3a TEOPETHYECKUX U NPAKTUYECKHX MPOOIIeM, HO3BOJIMIONINX YCTaHABINBATh 3aKOHOMEPHOCTH SIBJICHUH U IIPOLIECCOB B
HPEAMETHOM I10JI¢ MaTeMaTHKa; Hay4YHbIe METO/IbI, HCIIOIb3yEMBbIE Ul aHAIM3a TEOPETHYECKUX U NPAKTUYECKHX pobieM B obiacTu
MaTeMaTHYeCKOTro 00pa30BaHMUs; IOHATHS [EIH M 3a]Ja491 HCCIICTOBAHUS U OpPTraHH3aIMy 00pa30BaTeNbHOTO IIponecca B
MaTeMaTHYecKOM 00pa30BaHUH; IIPHHIUIT HAYYHOCTH B pa3pabOTKe COACPIKaHUs Y4eOHOTO MaTepHaa; MpeIMETHBIC METOAUKH 1
TEXHOJIOTHH, MCIOJIb3yEeMBIC IIPETIOAABATEIEM B IIPEIOJaBaHNH MATEMAaTHYESCKOTO aHAIM3a; MOHSATHS LeJH U 3a/Ia4y MCCICOBAHUS 1
OpraHH3aluy 00pPa30BaTENBHOTO MPOLecca B MATEMaTHYECKOM 00pa30BaHHH; IPESIMETHBIC METOIUKU U TEXHOJIOTH U, HCIIOIb3yEeMbIe
Hpero/aBaresieM B IPENnoaBaHMi MaTeMaTHIECKOr0 aHaJIn3a.

YMeeT: BecTH MOUCK HEOOX0JUMOM Hay4HOIT HH(pOpMAIHH, 0TOOP HEOOXOAUMBIX TEOPETHYECKUX MOJIOKEHHIT MaTeMaTHKI IS
KOHCTPYHpPOBaHHs (hparMeHTOB yueOHOTO MaTepuaa sl CpeHeH IKOJIbl; OCYIIECTBISTL BHIOOP Hanboee parnoHaIbHbIX
METO/IOB JI0KA3aTeIbCTBA TEOPETHUCCKHUX OJIOKCHUH U PeIIeHHs] MaTeMAaTHYSCKUX M IIPUKJIATHBIX 3a/1a4; BBICTPAUBATh JIOTUKY
THIOCJIEIOBATEILHOTO M3JIOXKEHHSI MATEMAaTHISCKOTO MaTepHalla; MCI0JIb30BaTh IIOHATHS U BEAYIIUE YTBEPXKICHHUSA MAaTeMaTHUECKOIO
aHAJIM3a B IpoIiecce 000CHOBAHMUS YTBEPXKICHHUH 1 PEIICHUH KOHKPETHBIX 3a/1a4; IPUMEHATh Hay4YHbIC METOJBI IS aHAITH32a
HPOOJIEMHBIX CUTYAIHil, BBISBICHAIO CYIIHOCTH H3y4aeMBbIX SBJICHHH, BBIIBICHHIO X 3aKOHOMEPHOCTEH; IPUMEHSATh

g depeHIranbHOe 1 MHTErPAIbHOS HCUHCIICHHS K PELICHUI0 MATeMaTHYECKUX U IPAKTUYECKHX 3a/1a4; CTaBUTh LENb U 3a/1a41
H3YyUYEHHS JJIEMEHTOB MaTEMaTHYECKOr0 aHAIM3a B CPeJHEH LIKOJIe; OCYIIECTBILITh aHATIN3 COIepIKaHUs y4eOHOro MaTepHaa ¢
TOYKH 3PEHHMS €r0 HayYHOCTH, ICUXOJIOT0-1IeIarOrHYeCKoi 1 MEeTOANYECKOH 1[eIecO00pa3sHOCTH UCHIOIb30BaHHs B COOTBETCTBUH C
MOTPEOHOCTAMHU U OCOOEHHOCTSIMHI 00yYaIOIIMXCsl; OCYIECTBIATh BEIOOP MPEAMETHBIX METOIHMK M 00pa30BaTeIbHBIX TEXHOJIOTHil B
HPENoJaBaHUU MaTEMaTHKHU C y4eTOM OCOOCHHOCTEH coiep kaHus y4eOHOro MaTepuana, Bo3pacta 1 00pa3oBaTeNIbHBIX
noTpeOHOCTel 00yJaroIuXCsl.

6. YHEBHO-METOJNYECKOE 1 HTHOPOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PekomeHnayemas JiuTepaTypa

6.3.1 Ilepeyenb MpOrpaMMHOro odecrevdeHust

6.3.1.1 | [Taker Microsoft Office

6.3.1.2 | ITaker LibreOffice

6.3.1.3 | Uatepuer Opaysep

6.3.1.4 | I[Tporpamma [1s MPOCMOTpA IEKTPOHHBIX JOKyMEHTOB (opmaTta pdf, djvu

6.3.2 Ilepevyenb nHGOPMAMHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | CereBas 25ieKTpOHHAs! OMOIMOTEKA MeIarOrH4ecKuX By30B // DIeKTpOHHO-0nbanoTeynas cucrema Jlans / 3narenbcTBo
Jlanp

6.3.2.2 | OnexrponHas 6udauorexa HIIB / Anraiickuil rocynapCTBEHHBIH Neaaroruueckuii yausepeuret, Hayuno-nenarorngeckast
6ubnmoTeka

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHbBI (MOYJIST)

7.1 | O6opynoBaHHbIE yueOHbIE Ay AUTOPUH, B TOM YHUCIIE C UCIIOIb30BAHUEM BHIEONPOEKTOPA U MOJKIIOUEHHEM K CETU
«VHTEpHET» U TOCTYTIOM B DIIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNlbHYIO Cpely Y HUBEPCUTETA.

7.2 | Aymuropun Uit caMOCTOSTEILHOM pabOThI ¢ MOAKIIOUCHNUEM K ceTH «VIHTepHET» U JOCTYIIOM B JICKTPOHHYIO
nH(OPMALOHHO-00pa30BaTENIbHYIO CPely Y HUBEPCUTETA.

8. METOANYECKHUE YKA3AHUA 1)1 OBYYAIOIINXCA IO OCBOEHUIO TUCHUTIIMHBI (MOY JIS)

IIporpamma Kypca BKIFOUAET TEOPETHUECKYIO U MPaKTHYECKYI0 4acTb. OCHOBBI TEOPETUUYECKOH YaCTH U3JIararoTcs Ha JEKIHH, I1e
BBOJISATCS KITFOUEBbIE OHATHA Kypca (QyHKLUS, Ipeell, HeIPEPbIBHOCTD, IPOU3BOIHAS, HHTETPal, Psill), pacCMaTpPUBAIOTCS
OCHOBHBIE YTBEPKACHHUs, CITy>KaIllue OCHOBOM HCIIOJIb30BAHUS aIlapaTa MaTeMaTHYECKOTO aHAJIM3a B pa3- JIMUHBIX pa3/ienax HayKu
W TIPaKTHKH, PACKPBIBAECTCS CYTh U MPHUEMBI JOKA3aTEeILCTBA YTBEPXKACHHUH, CYIIIHOCTh HAYYHBIX METOOB, HCIIOJIb3YEMBIX B
MaTeMaTHYEeCKOH HayKe U B MPEIOJIaBAHUN MaTEMATHKH.

JanpHeiimas oTpaboTka MaTeMaTHYECKUX ITOHATHH, TEOpeM, IPHEMOB H CIIOCO0O0B 10Ka3aTeIbCTBA TEOPEM, 0OOCHOBAHUS PELICHHS
MaTeMaTHYECKUX 3a/1ay OCYIECTBIACTCS HA MPAKTHYECKUX 3aHATHAX U BO BPEMS OCYILECTBIICHUS CAMOCTOATENILHON pabOThI Haj
ycBoeHHeM yueOHoro Marepuana. OCHOBHBIM Pe3yJIbTaTOM OCBOSHMS JUCLUIIMHBI SBISIETCS 3HAHUE ONIPEAEICHUH OCHOBHBIX
MIOHATHH W Pa3IMYHBIX HX UHTEPIpETaIHii, HOPMYIHPOBOK OCHOBHBIX TEOPEM, METOA0B HAYYHO! apryMEHTAIlH! 1 YMEHHUE
MIPUMEHSTH NOHATUHHBIN anmapaT U TeOpeMbl K 000CHOBAHHIO YTBEPKACHUH U PEIISHHIO 3a7a4. [10CKOIbKY 101151 CaMOCTOATENbHON
pabOoThl 3HAYUTENILHO MPEBBIIACT JIOJIO Ay IUTOPHBIX 3aHATHH, OPraHU3aLus JEKIMOHHBIX 3aHATHI OPUEHTUPOBAHA Ha
AKTHUBH3ALHUIO Y4eOHOH esATeIbHOCTH 00YYaIOLMXCsl, OBNIa/ICHUE €€ IPUEMaMU 1 METOAAMH I yCIIEIIHON




BHEKOHTAKTHOM CaMOCTOSTENILHON paboThl €3 aKTHBHOM IMOMOIIIH MPETOAaBaTeIs.

dopmupoBanue 001enpodecCHOHATBHBIX 1 MPOPECCHOHANBHBIX KOMIETEHIINI Oy myiero 6akanaBpa 00ecrieunBaeTCs
MOCTPOSHUEM JICKIIMOHHBIX M MPAKTUIECKHUX 3aHATHI HA OCHOBE CUCTEMHO - JeATeTbHOCTHOTO MOAX0Aa. AKTHBU3aNUs yueOHOH
JEeATebHOCTH Ha 3aHATHSX 110 JaHHOW AUCHUIUIMHE oOecTieunBaeTCs HCIO0Ib30BaHIEM CIeAyIoIie 00pa3oBaTeNbHbIe TEXHOJIOTHIL:
pas3IMYHbIe YPOBHU IIPOOIEMHOr0 00y4eHHUs, pa3InuHble (POPMbI KOJUIEKTUBHOTO CII0C00a 00yueHuUs, MOAYJIbHOE 00yUeHUE, METO],
IPOEKTOB, HH(POPMALMOHHO-KOMMYHHKAI[OHHBIE TEXHOJIOTHU Ha JIEKIIMOHHBIX U IPAKTUYECKUX 3aHATUSIX, ABTOPCKUE METOAUKU
UCIIOJIb30BAHUS KOMIIBIOTEPA Ha JICKIIUY C LIEJIbI0 Pa3BUTHUs y4eOHO-I103HABATENILHOM AEATEIBHOCTH CTYICHTOB U UX
npodeccnoHaIbHBIX HaBBIKOB. [IpodeccnonanbHas MOArOTOBKA 0OECTICUNBACTCS TAKXKE BHIIIOJHEHUEM CHCTEMBI 3aJaHUi TIOMCKOBO-
HCCIIE0BATENLCKOTO U TBOPYECKOTO XapaKTepa.

OOyyaromumest clieqyeT UMETh B BHIY, YTO Pe3yIbTaThl JeATeIbHOCTH CTYICHTOB Ha JIEKINOHHBIX, MPAKTHIECKUX 3aHATUAX U IPH
BBITIOTHEHUH PA3IMIHOTO POJa CAMOCTOSTENBHBIX BHEAYAUTOPHBIX pabOT YUUTHIBAETCS B PE3yIbTATE HCIOIb30BAHHS
HAaKONUTEIbHON 0aJIbHOPEHTUHIOBOM CUCTEME OLIEHKH PE3yJIbTaTOB YUeOHO! NEATEIbHOCTH 00YYatOIUXCsl.

Meronuieckue pekoMeHaaruu s ooyuaromuxcs (¢ OB3)

Ion cnenyanbHBIMU YCIOBUSAMHU AN HOTy4YeHUs] 00pa30BaHUsl 00y4YarOIMMUCS C OTPaHUUEHHBIMU BO3MOXKHOCTSAMHU 37I0POBbS
MIOHUMAIOTCS yCIOBHS 00y4€eHHUs, BOCHIUTAHUS U Pa3BUTUL, BKJIIOYAOIIUE B ce0sl UCIOIb30BAHUE CIIEIUANBHBIX 00pa30BaTeIbHBIX
IpOrpaMM H METOZ0B 0OyUYEHUs U BOCITUTAHNUS, CIIEHANbHBIX YIeOHUKOB, yUeOHBIX MOCOOMH M TUIAKTHYECKNX MaTepHAaJIOB,
CIeUANbHBIX TEXHUUECKUX CPENICTB 00YUSHNMS KOJUIEKTHBHOTO M MHAMBUIYaIbHOTO MOIb30BaHusL. [locTpoeHne o6pa3oBaTeIbHOTO
Ipoliecca OPUEHTHPOBAHO Ha yYeT HHAWBHIYAIBHBIX BO3PACTHBIX, IICHXO(U3MIECKUX 0COOEHHOCTEH 00YUAIONINXCs, B YaCTHOCTH
IPEIoNIaraeTcsi BO3MOXKHOCTb pa3pabOTKU HHIUBUYaAIbHBIX yueOHBIX IIJIaHOB. Peanu3anus HHIMBUAYaIbHBIX yUeOHbIX IIaHOB
COIPOBOJKAACTCS MOJJICPIKKOM ThIOTOPA (POAUTENS, B3BIIEr0O Ha ceOs ThIOTOPCKUE (YHKIMU B Ipoliecce 00ydeH s, BOJIOHTEPA).
Oo6yuatomuecs ¢ OB3, kak 1 Bce ocTallbHbIE CTYJEHTBI, MOTYT 00y4YaThCsl 10 MHAUBUYAIbHOMY y4eOHOMY IIJIaHY B yCTaHOBJICHHbIE
CPOKHU C yYeTOM MHAUBUIYAIbHBIX OCOOCHHOCTEH U CIIeIMaIbHBIX 00pa30BaTeNIbHBIX OTPEOHOCTEN KOHKPETHOTO 00yYaloIerocs.
Ipu cocraBneHnn MHAMBUAYTBHOTO rpaduka oOydenus s aul ¢ OB3 Bo3MOXKHBI pa3iHyHbIe BAPHAHTHI POBEACHHS 3aHATHIA:
MIpoBeIeHIE MHANBUIYTbHBIX MM TPYIIIOBBIX 3aHATHH C IENBI0 YCTPAHEHHUS CIIOKHOCTEH B YCBOSHHUH JIEKITMOHHOTO MaTepuaa,
MOJITOTOBKE K CEMHUHAPCKHM 3aHATHSM, BBITIOJIHECHHIO 3aJaHUI TI0 caMocTosTeNbHON padoTe. J{is nmuir ¢ OB3, o ux nmpockde, MOryT
OBITH aJaNITHPOBAHBI KaK CaMHM 3aJaHus, TaK U GOPMBI UX BBITOJHEHUS. BRINoMHEHHE 0 pPyKOBOICTBOM MPENOAaBaTEIIs
UHJUBUAYaJIBHOIO IPOEKTHOTO 3a1aHHs, I03BOJIAIOIIET0 COUETaTh TEOPETUYECKHE 3HAHNUS U IIPAKTHUECKUE HABBIKY; IPUMEHEHHE
MYJIbTUMEIUHHBIX TEXHOJIOTUII B IIpoliecce 03HAKOMUTEIIBHBIX JICKIUI U CeMUHAPCKUX 3aHATUIL, YTO IO3BOJISET SKOHOMUTH BpEMs,
3aTpauyuBaeMoe Ha U3JI0’KCHUE HEOOXO0AUMOro MaTepyuaia 1 yBeJIUUUThb €r0 00beM.

Jnst ocymiecTBIeHUS IPOLEAYP TEKYIIEro KOHTPOJISI yCIIEBAeMOCTH U MPOMEKYTOYHOM aTTeCTalluK MPETIoIaBaTeNH, B COOTBETCTBHU
C MOTPEOHOCTSIMHU CTYACHTA, OTMEUCHHBIMH B aHKETE, U PEKOMEHIAIMSIMH CIIEIIHATUCTOB Ae(EKTOIOTHIECKOTo mpodus,
pa3pabateiBaeT (OHIIBI OLIEHOYHBIX CPEJICTB, aJallTHPOBAHHBIE JJISI JIUI] C OTPAHMYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSI U
TO3BOJISIFOLIIE OLCHUTH TOCTIKEHHE MU 3aIUTaHUPOBAHHBIX B OCHOBHOH 00pa30BaTeNbHON IPOrpaMMe pe3yIbTaToB 00yUIeH s ’
ypOBeHb CHOPMHUPOBAHHOCTH BCEX KOMIIETCHIIHH, 3asBIEHHBIX B 00pa3oBaTenbHoil mporpamMe. ©opma NpoBeieHUs TeKyIeit
aTTecTanuy 1y cTyAeHToB ¢ OB3 ycTanaBIuBaeTcs ¢ y4eTOM HHIMBUAYAIbHBIX NCUXO(PHU3NIECKUX OCOOEHHOCTEH (yCTHO,
IICHbMEHHO Ha OyMmare, IMCbMEHHO Ha KOMIIbIOTEpE, B popme TecTupoBanus U T.11.). JIunam ¢ OB3 MoxeT ObITh peJOCTaBIECHO
JIOIIOJIHUTENILHOE BPeMs AJ1s IOATOTOBKU K OTBETY Ha 9K3aMEHE, BBIOIHEHHS 3a/1aHUs I CAMOCTOSTENbHOM paboThIL.

IIpu HEOOXOAMMOCTH CTYJECHT C OTPaHHIEHHBIMH BO3MOXKHOCTSMH 37I0POBbSI TTOJJA€T MMCBMEHHOE 3asiBJICHIE O CO3/IaHHH JUISl HETO
CIeIHABHBIX YCIOBUI B Y4e0HO-METOAMYECKOE YIPaBICHNUE Y HUBEPCUTETA C IPHIIOKEHNEM KOITUHA JOKYMEHTOB,
MOATBEPKIAFOLINX CTATyC MHBaIHAA wiw jmia ¢ OB3.
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