MUHHCTEPCTBO ITPOCBELIEHMS POCCUNCKOU ®EJIEPALIMNA

(dexepanbHoe rocyrapcTBeHHOe OK0IKeTHOEe 00pa30BaTe/bHOE yYpeKIeHne BbICIIero
o0pa3zoBaHus
«KpacHosipckuii rocy1apcTBeHHbIN NeAarorn4ecKuii yHMBepcuTeT
um. B.I1. AcradgbeBa»

(KT'ITY um. B.II. AcradbeBa)

HPEI[METHO-HPAKTH‘IECKHFI MOIYJIb
Teopust pyHKIMI 1EHCTBUTEJIHLHOI0 IIEPEMEHHOI0
paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a Kapeapoit D10 MaTeMaTHKH M METOTUKH 00yUeHHUSI MaTeMaTHKe

Y4eOHsblit mtan 44.03.05 Maremaruka u gonojHuTenbHoe oopasoBanue JJOI1 (3xoHOMuEKA, GHUHAHCOBAs
rpaMoTHOCTB(09HO€,2026).pIX
44.03.05 Tlemaroruueckoe oOpazoBanue (¢ AByMs IPOQUISIMUA TOATOTOBKH)
HanpasnenHocts (mpoduib) 00pazoBaresbHON porpaMMbl MaTeMaTHKa U
JOTIOJTHUTENILHOE 00pa3oBaHue (IKOHOMUKA U (pUHAHCOBAsI IPAMOTHOCTb)
Brinyckaromue kadenpsi:
MareMaTHKU 1 METOJIMKH 00y4deHuUs MaTeMaTHke; Puocodun, SJKOHOMUKH U MpaBa

Kpanuduxarus O0axanaBp

Dopma 00yueHUs OYHas

OO0w1as Tpy10eMKOCTh 33ET

YacoB 1o yueOHOMY IUTaHy 108 Bupl KOHTPOIIST B ceMecTpax:

B TOM YHCIIC:
ayJINTOPHbBIC 3aHSITHUSI 0
caMOCTOsITeNIbHAsE paboTa 61,85

KOHTaKTHast paboTa BO BpeMs
npomesxyrouHoit arrecraruu (MKP)

Pacnpe)le.nenne YacCoB JUCHMILIMHBI 110 CeMeCTpam

Cemectp
(<Kypc>.<Cemectp 8(4.2)
Ha Kypee>) Hroro
Henens 12 1/6
Bun 3anstuit vII PIT I PIT
Jlexunu 20 20 20 20
[IpakTuueckue 26 26 26 26
Kontposb Ha 0,15 0,15 0,15 0,15
MIPOMEKYTOYHYIO
arrectanuio (3a4er)
B tom uncne B hopme | 4 4 4 4
MPAKT.MOATOTOBKH
HUroro ayj. 46 46 46 46
KonrakrtHast pabora 46,15 | 46,15 | 46,15 | 46,15
Cam. pabora 61,85 | 61,85 | 61,85 | 61,85
Hroro 108 108 108 108




IIporpammy coctaBui(u):

xgmn, JJoyenm, Bazauyx Anna Bradumupoena

Pabouast nporpamMma AUCIUIUINHEL

paspabotana B cootBercTBur ¢ ®I'OC BO:

®denepanbHBIi TOCYIapCTBEHHBI 00pa30BaTENLHBIA CTAaHAAPT BHICIIETO 00pa3oBaHusI - OaKagaBpHaT 110 HAIIPABICHNIO TOATOTOBKU
44.03.05 INenaroruueckoe oOpazoBanue (¢ 1ByMs NpoQuIsIMU NOATrOTOBKH) (1prka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA Ha OCHOBaHUH YIICGHOI‘O IJj1aHa:

44.03.05 INenaroruueckoe odpazoBaHue (C ABYMs NpO(UIIMU IOATOTOBKH)

HanpasnenHocts (mpoduib) oOpazoBarenbHON NporpaMMbl MaTeMaTHKa U IOTIOJIHUTEIbHOE 00pa3oBaHKe (SIKOHOMHKA U
(uHaHCOBasl TPaMOTHOCTb)

Brinyckaromue kadeapsr:

MaremMaTHKU B METOUKU 00ydeHus MatemMaTHke; Puirocodhun, 5JKOHOMUKH U ITpaBa

YTBEPXKJEHHOI0 YUEHBIM cOBETOM By3a oT 24.06.2026 mporokon Ne 10 .

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

IIporokomn ot 06.05.2026 r. Ne 8

3aB. kadenpoit [llamkuna M.B.

CorracoBaHo ¢ npeacTaButesisiMu padboronateneii Ha 3acenanun HMC YT'H(C), mporokosn Ne 8 ot 14 mas 2026 r.

IIpencemarenrs HMC YTH(C) Aemmna E.A.
14 mas 2026 .



1. LIEJIM OCBOEHMUS ANCLUILINHBI (MOIYJIST)

OBJazieHue 0A30BBIMU NTPEAMETHBIMH 3HAHUSIMH, OCHOBHBIMH METOJJAMH JIOKa3aTeJILCTBA U METOAAMH PEIICHUS 0a30BBIX 337124
Kypca; GopMHUpOBaHUE TOTOBHOCTH PELIATh MEKIPEIMETHBIE M MPAKTUKO-OPHEHTUPOBAHHEIE 33/1a4l HAa OCHOBE HCIIOJIB30BAHHUS

1o IXIv AanANT IV IIMA A SQTIIT IV DITATIIITE II ATAQTATAD AN TAITIIA TIADITT IA LI OTT Aansiz DO AL A O AN IO AQIAIIN DI TITITE I

2. MECTO JUCIHUATIIMHBI (MOY.JISI) B CTPYKTYPE OGPA3OBATEJILHOU ITPOT'PAMMBI

Huxn (pa3gen) OIL: | F1.B.02

2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOMH MOATOTOBKE 00Y4aKOIIEr0Csi:

2.1.1 | MareMaTH4yecKuii aHaIn3

2.1.2 | TeomeTpust

2.2 | JucumnanHbl (MOIYJIH) M IPAKTHKH, JJIsI KOTOPBIX OCBOEHHE TaHHOI TUCHUILUIMHBI (MOIYJIsl) HEOOXOANMO KaK
npeaecTByouiee:

2.2.1 | Teopust pyHKIMH KOMIUIEKCHOTO MEPEMEHHOTO

2.2.2 | TuddepeHnpansHele ypaBHEHHS

3. POPMUPYEMBIE KOMIIETEHIIW 1 THAUKATOPBI UX TOCTUXEHUA

IIK-1: CnocoGeH ocBanBaTh U MCNOJIb30BATH TeOpPeTHYECKUE 3HAHNUS U MPAKTUYECKUEe YMEHHUSI U HABBIKU B NPeAMeTHOii
00J1aCTH NPHU pelieHn U NpodeccuoHANBHBIX 32124

IIK-1.1: 3HaeT CTPYKTYPY, COCTAB H JUAAKTHYECKUE eAMHUIbI IPeIMeTHOH 001acTH (IIpenojaBaeMoro npeaMera)

3HaThb:

VYposens | - XapaKTepUCTHYECKUE TPU3HAKA METPHYECKOTO POCTPAHCTBA, TOJTHOTO METPHIECKOTO
MIPOCTPAHCTBA, KOMITAKTHOTO MHOYKECTBA;

- KIacCH(UKALIUIO TOYEK METPUIECKOTO MPOCTPAHCTBA;

- B3aMOCBSI3b MEXK/IY MOHATHAMH MEPhI OTKPBHITOTO U 3aMKHYTOTO OTPAHUYSHHOTO
MHOECTB 1 MepbI Jlebera orpaHHuYeHHOT0 MHOXKECTBA,;

- OCHOBHBIE CBOICTBA H3MEPUMBIX MHOKECTB,;

- XapaKTepUCTHYESCKUE PU3HAKU U3MepuMoii 1o JIebery pyHKuum;

- crioco0 KOHCTpyHpoBaHus UHTerpaina Jlebera;

- OCHOBHBIX CBO¥CTBa HHTerpaina Jlebera;

- CBsI3b MKy MHTEerpanamMu Pumana u JleGera.

Yposens 2 - XapaKTepUCTUYECKUE MTPU3HAKA METPHUUYECKOTO MPOCTPAHCTBA, ITOJTHOI'0 METPUIECKOTO
NPOCTPAHCTBA, KOMIIAKTHOTO MHOKECTBA;

- KJIacCU(UKALUIO TOYEK METPUIECKOTO IPOCTPAHCTBA;

- OCHOBHBIE CBOMCTBA H3MEPHUMBIX MHOKECTB;

- croco0 KOHCTpyHpoBaHUs uHTerpana Jlebera;

- OCHOBHBIX CBO¥CTBa HHTerpaina Jlebera;

- CBSI3b My UHTerpanamu Pumana u JleOera.

Yposens 3 - XapaKTepUCTUYECKUE IPU3HAKA METPHUUECKOTO MPOCTPAHCTBA, KOMIAKTHOI'O MHOXKECTBA,;
- KJIacCU(UKALUIO TOYEK METPUUECKOTO IPOCTPAHCTBA;

- OCHOBHBIE CBOMCTBA U3MEPHUMBIX MHOKECTB;

- CBSI3b My MHTerpanamu Pumana u JleGera.

YMeTh:

VYpogens | - YCTAQHABJIMBATh B3aUMOCBSI3b MEXK/Y CXOAUMOCTBIO 110 PA3NIHYHBIM METPUKAM;

- KOHCTPYHPOBATh FEOMETPHUYECKHIE 00pa3bl IPH PATUYHBIX OTOOPAKCHUIX METPHICCKHX
MIPOCTPAHCTB;

- KOHCTPYUPOBATh U3MepUMbIe 10 JIebery MHOXKeECTBA;

- IOKa3bIBaTh Pa3INuHbIe CBOMCTBA N3MEPUMBIX (DYHKIIHH, UCTIONB3YIO ONPeIeTICHUE
usMepumoii o Jlebery dbynkuuy;

- YCTaQHABJIMBATh CXOJMMOCTB IT0 MEPE MOCICIOBATEIEHOCTH H3MEPUMBIX ()YHKIIUIA;

- BBIUUCIIATH nHTErpan Jlebera.

VYposens 2 - KOHCTPYHPOBATh T€OMETPUYECKUE 00pa3bl MPH Pa3IUYHBIX OTOOPAKEHUSIX METPUIECKUX
MIPOCTPAHCTB;

- KOHCTPYHPOBATh U3MEpHMBIe 1o JleGery MHOXKeCTBa;

- IOKa3bIBaTh Pa3JIMYHbIE CBOMCTBA M3MEPUMBIX (PYHKIHA, HCIIONIb3YIO ONpEeIICHHE
n3MepuMoi o Jlebery hyHKIHH;

- BBIUMCIIATH uHTErpain Jlebera.

VYposens 3 - KOHCTPYUPOBATh TE€OMETPHIECKUE 00pa3bl MPH PA3TUIHBIX OTOOPAKESHHUSIX METPHICSCKUX
MIPOCTPAHCTE;

- JI0Ka3bIBaTh PA3INYHbIC CBOMCTBA H3MEPUMBIX (DYHKINH, HCTIOIB3YIO OMPEACICHUE
usmepumoii no Jlebery dbynxuuny;

- BBIUUCIIATH nHTErpan Jlebera.




Baaners:

Vposens 1 HaBBIKAMH JJOKA3aTEJILCTBA PA3JIUYHBIX CBOMCTB M3MEPUMBIX (DYHKIIHIA.

VYposens 2 HaBBIKAMH JJOKA3aTEJILCTBA PA3JIMYHBIX CBOMCTB M3MEPUMBIX (QYHKIHHA, HCIIOIb3YS
ompeneneHre uamepumoii o Jledery pyHkimn.

Yposens 3 HaBBIKaMH aHAJIN3a JI0Ka3aTeIbCTBA PA3INYHBIX CBOMCTB U3MEPUMBIX (DYHKIIHH.

IIK-1.2: YMmeeT ocymiecTBJIATH 0TOOP Y4eOHOT0 COAEPKAHUS AJIs er0 peajin3aliy B pa3aIn4yHbIX ¢gopmax o0ydyeHus B
cooTBeTcTBHH ¢ TpedopaHuamu ®IroC OO

3HaTh:

Ypogsens |

- CIIOCOOBI OITMCAHUSI MHOXECTB HA OCHOBE KJIACCHU(UKAIUU TOYEK METPUUECKOTO
IPOCTPAHCTBA;
- CBSI3b MEXy UHTerpanamu Pumana u JleGera.

Yposens 2

- CBA3b MEX/y CBOMCTBAMHU MHOKECTB U KJIACCH(PUKAIIUEH TOYEK METPUUECKOTO
MPOCTPAHCTBA;
- CBSI3b MEX/y HHTerpasiamu Pumana u JleGera.

VYposens 3

- KJIacCH(UKAINIO TOYEK METPUIECKOTO MPOCTPAHCTBA.

YMeTn:

Ypogsens 1

- KOHCTPYHPOBATh U PEIIaTh 3aa9l Ha HaXOXK/CHHE TeOMETPUUECKUX 00pa3oB mpH
Pa3IMYHBIX 0TOOPaXKEHUAX METPUUECKUX POCTPAHCTB;

- UCTIOJIb30BaTh MPHHIIMII CKUMAIOLIUX 0TOOPasKeHUH IPH pelleHuH anredpanyeckux 1
(DYHKIMOHAJIBHBIX YpaBHEHUH;

- KOHCTPYUPOBaTh U3MepUMBbIe 110 Jlebery MHOXKeCTBa.

VYposeHns 2

- pemaTh 3a7a4 Ha HaX0XKICHHE TeOMEeTPUUECKUX 00pa30B MPU PA3TUUHBIX
O0TOOPAKEHUSX METPHUECKUX TIPOCTPAHCTB;

- UCTIOJIb30BaTh MPHHIIMII CKUMAIOLIUX 0TOOPasKeHUH IpH pelleHuH anredpanyeckux 1
(hyHKLIMOHANBHBIX YpaBHEHHUH.

VYposens 3

- pemaTth 3a1a9M Ha HAXOXKJEHHEe TeOMETPHUECKIX 00pa30B IPH OTOOPaKEHHAX
OJJHOMEPHOTO EBKIHIOBOTO IIPOCTPAHCTBA B C€051, OCYIIECTBIAEMBIX 3IeMEHTapHBIMH
dyHKUMAMY;

- UCTIOJIb30BAaTh MPHHIIUII CKUMAIOLIUX 0TOOpaXKeHUH IIPU pelIeHHH anreOpanuecKux
YPaBHEHHUI.

Baagern:

VYposens 1

HaBBIKAMH COCTaBIICHHS 33724 Ha HAXOXKICHHE TEOMETPHIECKHX 00Pa30B IPH Pa3THIHBIX
OTOOpaKEHUSIX U OKA3aTeNbCTBA CYIIECTBOBAHUS PEIICHHH anreOpandecKux U
(hYHKIIMOHAIBHBIX YPaBHEHHH C UCIIOIb30BAHUEM NIPUHIIMIIA CXKUMAIOIINX OTOOPaXEHHUH.

VYposens 2

HaBbIKaMU PEIICHHS 3a/1a4 Ha HaXOXKAECHUE IeOMETPUUECKUX 00pa30B MPH Pa3IUIHBIX
OTOOPaKEHUSIX U I0Ka3aTeIbCTBA CYIIECTBOBAHUS PEIICHUH are0pandecKux u
(hYHKIIMOHAIBHBIX YPaBHEHHH C UCIIOIb30BAHUEM NIPUHIIMIIA CXKUMAIOIINX OTOOPaXEHHUH.

VYposens 3

HaBBIKaMU PEIIEHHs NPOCTEHIINX 33134 Ha HAX0XKJIEHHE TeOMETPUIECKUX 00pa3oB IpH
Pa3IMYHBIX 0TOOPAKEHUAX U JOKAa3aTeNbCTBA CYIECTBOBAHNS PEIICHUH anreOpandeckKux
YPaBHEHMH € HCIOJIb30BAHUEM NIPUHIIUIA CKUMAIOIUX OTOOPaKEHUH.

4. CTPYKTYPA U COJEPKAHUE TUCITUIIJIMHBI (MOAYJIS)

Kon
3aHATHS

HaumenoBanue pa3jiejioB U TeM /BUJ
3aHaATHSA/

Cemectp /
Kype

Yacos

Komneren-
13707

JlutepaTtypa
H 3J]1. pecypchl

Hure
PaKT.

IIpumeyanne

Pa3nen 1. MeTpuyeckue NpocTpaHCTBA

11

ToHsITHE METPUYECKOTO IPOCTPAHCTBA.
Tpumepsr (RN, C[a; b]; 12 u mp.). /Jlex/

IK-1.1

JI1.1J11.2
J1.3

1.2

OerCTHOCTH TOYECK B METPHUICCKOM
npoctpancTBe. OTKPBITHIE, 3aMKHYThIC
COBCPIICHHBIC MHOXXECTBA B METPUICCKOM
MPOCTPAHCTBE U UX cBoWcTBa. /JIek/

MK-1.1 IIK-
12

JI1.1J11.2
J1.3

1.3

IIpenen nmocnenoBaTeNbHOCTH TOUEK
METPHUYECKOTO POCTPAHCTBA.
CX0IMMOCTB TI0 METPHKE U 110 HOPME.

OTtoOpaxkeHHuss METPUUECKUX IPOCTPAHCTB.

HemnpepbiBHOCTB 0TOOpaskeHwit /JIex/

IIK-1.1 IIK-
1.2

J1.1J11.2
J1.3

1.4

Kommnakrsl. X 3aMKHYTOCTD 1
OrpaHU4eHHOCTh. HenpepbiBHbIE
0TOOpaKEHUS] KOMIIAKTHBIX
MHOXeCTB. /JIex/

IK-1.1

JI1.1J11.2
J1.3




15 IlomHbIE METPUYECKUE TPOCTPAHCTBA. 2 IK-1.1 IIK- J1.1J11.2 KOJIJIOKBUYM
Ipumepst. [TpUHIKIT CKUMAIOIITUX 12 JI1.3
otoOpakenui /Jlex/

1.6 [onsiTHE METPUIECKOTO 2 MK-1.1 JI1.1J11.2 TeCT
npoctpanctsa. /IIp/ JI1.3

1.7 OTKpBITBIE, 3AMKHYTBIE COBEPIIECHHbIE 4 IK-1.1 K- J1.1J11.2
MHOYXECTBA B METPUYECKOM MPOCTPAHCTBE 12 JI1.3
u ux coiicta. /IIp/

1.8 CTpoeHHE OTKPBITHIX, 3aMKHYThIX 2 IK-1.2 JI.1J11.2
COBEPIIEHHBIX MHOKECTB Ha YHCIOBOH JI1.3
npsmoit. /Tlp/

1.9 [Ipenen nocnenoBaTeIbHOCTH TOYEK 2 IK-1.1 JIL.1J11.2
METPUYECKOTO IPOCTPAHCTBA. J1.3
CX0auMOCTh 110 METPHUKE H 110
Hopwme. /TIp/

1.10 HenpepriBHbIe 0TOOpaXKEHNSI KOMITAKTHBIX 2 IK-1.1 JIL.1J11.2
MHOXxecTB. /IIp/ JI1.3

111 OT0OpaXkeHUs] METPUYECKUX TPOCTPAHCTB. 2 IK-1.2 JI.1J11.2
HemnpepsiBHOCTS 0TOOpaskeruit /T1p/ JI1.3

1.12 [MpuHIMNI CXUMAKOIUX 0TOOpaXeHUH 1 2 [K-1.2 JI1.1J11.2 MIPOBEpPOYHAst
ero rpumenenus /I1p/ JI1.3 pabota

1.13 Teopema Beiiepuitpacca o HenpepbIBHOM 12 IK-1.2 JI.1J11.2
oToOpakeHnn kommnakra B Rn.  /Cp/ JI1.3

1.14 ITonHBIC METPUYECKHE TPOCTPAHCTRA. 10 IK-1.2 JI.1J11.2
IIpumepsr. /Cp/ JI1.3
Paznen 2. Mepa Jlebera

2.1 Mepa OTKpBITBIX ¥ 3aMKHYTBIX 2 IK-1.1 JI1.1J11.2
OTpaHUYEHHBIX MHOXKECTB Ha YUCIIOBOM JI1.3
psMOii. BHEIIHSS U BHYTPEHHSIST MEPBI
orpaHmYeHHOT0 MHOKecTBa. Mepa Jlebera
OTPaHWIEHHOTO MHOYKECTBA Ha YHCIIOBOU
npsimoit.  /JIex/

2.2 Onpenenenne GyHKIMUA OHO 2 ITK-1.1 TIK- JI.1J11.2
NEeHCTBUTENHHON TIepEMEHHOH, 1.2 JIL.3
mmepumoii o Jlebery. OcHOBHEIE
CBOHCTBA U3MEPUMBIX GyHKIMH. /JIek/

2.3 CBoiicTBa MHOKECTB, H3MEPHUMBIX 110 2 IK-1.2 JI.1J11.2
Jle6ery /Mlp/ JI.3

24 OCHOBHBIE CBOWCTBA U3MEPUMBIX 2 IK-1.2 JI1.1J11.2 IIPOEKTHBIE
¢ynkumit.  /Tp/ JI1.3 3a/1aHus

25 Mepa Jlebera orpaHUICHHOTO MHOXKECTBA 10 IK-1.2 JI.1J11.2
Ha 4MCII0BOM npsiMoii. /Cp/ JI1.3

2.6 ITocnenoBaTeIbHOCTh H3MEPUMBIX 8 IK-1.1 JI.1J11.2
¢bynkuuit. CxoauMocts 1o Mepe. Teopema JIL.3
Eroposa. /Cp/

Pasnen 3. Unterpau JleGera

3.1 IMoustue unrerpana JleGera ot 2 MK-1.1 JI1.1J11.2
OTpaHW4YEHHON (YHKIUH U €0 OCHOBHBIE JI1.3
cBoiictBa. /JIex/

3.2 Cpasaenue unrerpasiop Pumana u Jlebera. 2 IK-1.1 TIK- JI.1J11.2
Kpurepuit uarerpupyemoctu no Pumany 1.2 JI1.3
orpaHMYeHHOH QyHKIHU. /JIek/

3.3 BoccraHoBieHHE TepBOOOpa3HON 2 IK-1.1 JI1.1J11.2
¢bynxuumu. /TIp/ JI1.3

34 CpaBuenue unrerpanoB Pumana n 2 IK-1.2 JIT.1J11.2
JleGera. /lp/ JI1.3

3.5 Teopema JleOera o npeaenbHOM mepexoie 9,85 MK-1.1 JI.1J11.2
1oJ 3HaKoM uHTerpana. /Cp/ JI1.3

3.6 Kpurepuii HHTErpripyeMocTH 1o Pumany 12 IK-1.2 JI.1J11.2
orpannyeHHOH QpyHKuuu. /Cp/ JI1.3

3.7 3ager /KP3/ 0,15 | IK-1.1 TIK- JI1.1J11.2

1.2 J1.3




3.8 Brruncnenue unrerpana Jledera /Ilp/ | 8 | 2 | | |

5. ®OH/1 OHEHOYHBIX CPEJCTB

5.1. KoHTpoJibHBbIE BONPOCHI U 3aaHUSs

Bxoanoiil koHTpOIBL

Tect

1. BriOepuTe yclnoBusl, SIBISIONINECS CYLIECTBEHHBIMU B ONIPEAEICHHN ONPENeICHHOT0 HHTEeTpaa;
1) MpOM3BOIBHOCTE BEIOOPA TOUEK HA YACTHIHBIX OTPE3KaxX;

2) HETIPEPBIBHOCTH MOJBIHTETPANTBEHON (QYHKITUH;

3) nIpoU3BOJIILHOCTH pa30UeHNs OTpe3Ka UHTETPUPOBAHUS Ha YaCTH;

4) orpaHUUEHHOCTD IOABIHTErPAIbHON (YHKIIUY.

IIpaBusibHbie oTBETH: 1, 3.

2. Ecimu pynkimu f(X,y,2) unTerpupyema B obnactu D, To ona B D:
1) HenpepsIBHA;

2) orpaHHUYeHa;

3) umeeT HelpephIBHBIE YaCTHBIE TIPOU3BOIHEIE |

4) nuddepenuupyema.

IIpaBubHEI OTBET: 2

3. Ecmu  (xn) u (Yn) — OeCKOHEYHO  OOJNBINKE MOCISIOBATEIBHOCTH, TO MPENeN UX OTHOIICHUSI PABEH:
1) GeckoHEUHOCTH;

2)0;

3) HEKOTOPOMY YHCITY, OTIIMIHOMY OT HYJIS,

4) HUYETO OTPE/ICIICHHOTO 00 ATOM TIpeJielie CKa3aTh Helb3sl.

IIpaBunbHEIL OTBET: 4

Kontponbnas padora Nel

1. Jlokaxkute, 4TO MPH HEMPEPHIBHOM OTOOPaKCHUH IPOOOPa3 OTKPHITOrO MHOYKECTBA SBISIETCS OTKPBITHIM MHO)KECTBOM.
2. BoisicHuTe, SBJsI€TCS U (DyHIaMEHTATBHOM 3aIaHHAsT TOCIIEI0BATEIBHOCTD B YKQ3aHHOM MPOCTPAHCTBRE.

3. IlpuBenTe MPUMEP 3aMKHYTOTO MHOXKECTBA B 33 JaHHOM TIPOCTPAHCTBE.

KonrponbHas pabota Ne2

1. TTokaxxure, 4TO €CIM JaHHbIC (QyHKINY U3MEPHMBI HA MHOXECTBE, TO U UX anredpandeckas CyMMa TakKe H3MeprMa Ha 3TOM
MHOXECTBE.

2. Jlokaxxute, 4T0 JaHHbIe QYHKIMH HHTErpUpyeMsl 1o Jlebery Ha yKa3aHHOM MHOXECTBE.

3. Beruncnure narerpaist Jlebera 3aaHubiX QyHKIHIT Ha yKa3aHHBIX MHOYKECTBAX.

5.2. TeMbI NHCBMEHHBIX padoT

HpOGKTHLIe 3alaHuA

Tema 1. MoHOTOHHBIC QYHKIIUH

Lenb: n3y4nB cBOICTBA MOHOTOHHOH (D)YHKIIUH, OITFCATh UX JOKA3aTeIbCTBA U ITOKA3aTh IPIMECHEHHE CBOHCTBA MOHOTOHHOCTH
(YHKIMU [IPY PEIIEHUH HEKOTOPBIX MaTEMAaTHUECKHX 3a1ad.

ITpumepHoe comepxaHue: CBOMCTBA MOHOTOHHOHN (DYHKITHMH: MHOXECTBO TOUYEK Pa3pbiBa, HHTETPUPYEMOCTD,

T hepeHIPyeMOCTh, HHTETPUPYEMOCTb IIPOU3BOAHON (M pyrue, KOTOPhIE CTYACHT MOXKET BBIOPATh CAMOCTOSATEIIBHO).

Tema 2. @yHKIMHN ¢ KOHEUHBIM U3MEHEHHUEM

Ienb: M3y4nB OCHOBHBIE  CBOICTBA (QYHKIMH C KOHEYHBIM H3MEHEHHEM, OIIMCATh UX JOKA3aTEIbCTBA.

IIpumepHOe cosiepkaHue: CBs3b C OTPAaHUYCHHOCTHIO, apu(METHUECKUE ONEPAIMU HaJl PYHKIUSIMH C KOHSUHBIM U3MEHEHUEM,
CBOWCTBa BapHally (yHKIUU ¢ KOHEYHBIM W3MEHEHUEM, CBSI3b C MOHOTOHHBIMU (D)YHKLMSAMH, MHOXKECTBO TOUYEK pa3phIBa,
MHOYKECTBO TOYEK AU depeHInpyeMOCTH, HePEPHIBHBIE PYHKINH ¢ KOHEYHBIMU U3MEHEHUSMH.

I'eomeTpuueckoe NpUIOKEHUE KIacca GYHKIUH ¢ OTpaHMYECHHBIM H3MEHEHUEM.

Tema 3. dyHKUNU, CyMMUpPYEMBIE C KBaJIPaTOM
Iens: onucaTh MPOCTPAHCTBO CyMMHPYEMBIX € KBaIpaToM (QYHKIHH.

IIpumeproe conepxanue: L2 — ruinpbeproBo npoctpancTBo. [locienoBarenbHOE J0Ka3aTENBCTBO TOT0, 4TO L2 — muHelHoe
MPOCTPAHCTBO, L2 — eBKIMI0BO MPOCTPAHCTBO (T.€. MPOCTPAHCTBO CO CKAJISIPHBIM MPOU3BEICHUEM), L2 — MOJIHOE TTPOCTPaHCTRO.

5.3. ®oHA OLIEHOYHBIX CPEICTB

BOl'[pOCI)I K KOJUIOKBUYMY




1.ITonsitue MeTpudeckoro npocrpanctsa. [Ipumepst (Rn, C[a,s)).

2.0KpecTHOCTb TOYKH B METPUYECKOM MpocTpaHcTBe. [Ipenen  mociieoBaTeIbHOCTH TOUEK B METPUIECKOM ITPOCTPAHCTBE.
OcHOBHbIC CBOMCTBA Npejiesia MOCIe0BaTENbHOCTH.

3. OTKpBITbIE MHOXKECTBA B METPUIECKOM IPOCTPAHCTBE, UX OCHOBHEIE CBOWCTBA.

4. 3aMKHYyTbIe MHOKECTBAa B METPHUYECKOM IIPOCTPAHCTBE, IX OCHOBHBIE CBOMCTBA.

5. OToOparkeHHs: METPHYECKHUX NTPOCTPAHCTB. HenpepbIBHOCTH 0TOOpaKEeHUIA.

6. JIuHeiiHple HOPMUPOBaHHBIE IPOCTPAaHCTBA. [IpuMepsl. MeTpH3yeMoCTh JMHEHHOTO HOPMHUPOBAHHOTO NpocTpaHcTBa. Hopma n
METpHKa.

7. KoMnakTHbIE MHOKECTBA, HX OCHOBHBIC CBOMCTBA.

8. HempeprIBHEIE 0TOOpaKEHUSI KOMIAKTHBIX MHOXKECTB.

9. llonubie MeTpuyecKue mpocTpancTaa. [Ipumepsr.

10. TIpHHIKIT CKUMAKOIIUX OTOOPAKESHUIH U €TO IPUMECHEHHSL.

Bompocsr k 3auery

1. Tousitrie MeTprueckoro mpoctpanctsa. [Ipumepst (Rn, C[a,s]).

2.0OKpecTHOCTh TOUKH B METPUYECKOM IIpocTpaHcTBe. [Ipenen  mocienoBaTenbHOCTH TOUEK B METPUIECKOM IIPOCTPAHCTBE.
OcHOBHBIE CBOMCTBA IpeJielia MOCIe0BaTEIbHOCTH.

3. OTKpBITbIE MHOXECTBA B METPUYECKOM IIPOCTPAHCTBE, UX OCHOBHBIE CBOICTBA.

4. 3aMKHYTbI€ MHOXECTBA B METPHUUECKOM IIPOCTPAHCTBE, UX OCHOBHBIE CBOICTBA.

5. OroOpakeHust METPUYECKHUX MIPOCTpaHCTB. HenmpepbIBHOCTL 0TOOpaskeHuUil.

6. JluneiiHpie HOpMHUPOBaHHBIE MTPOCTpaHcTBa. [Ipumepsl. MeTpu3yeMocTh THHEHHOTO HOPMHUPOBAHHOTO MpocTpaHcTBa. Hopma u
MeTpHKa.

7. KomMnakTHbIE MHOKECTBA, UX OCHOBHBIC CBOMCTBA.

8. HempeprIBHEIE 0TOOpaKEHUSI KOMIAKTHBIX MHOXKECTB.

9. ITonHble MeTpUUYecKUe pocTpaHcTBa. IIpumMepsl.

10. ITpuHIUI CKUMAIOIHUX 0TOOPAXKEHUH U €ro IPUMEHEHHUS.

11. BHeuIHss ¥ BHYTPEHHSS. MEPbl OTPAaHUYCHHOTO MHOXKECTBA.

12. Mepa OTKpPBITBIX ¥ 3aMKHYTBHIX OTPAHUYEHHBIX MHOXKECTB Ha YHCJIOBOU MPSIMOH.

13. Mepa Jlebera orpaHM4eHHOTO MHOYKECTBA Ha YUCIOBOH npsiMoii. CBO#CTBA M3MEPUMBIX MHOKECTB.
14. Tlonsatue GyHKINU OJHOW AEHCTBUTEILHOU TIEpEeMEHHOM, n3Mepumoi 1o Jlebery.

15. OcHOBHBIE CBOHCTBA U3MEPUMBIX (YHKIIHI.

16. Ilonsrue unterpana Jlebera oT orpaHU4eHHON (YHKIIUHU U €TI0 OCHOBHBIE CBOHCTBA.

17. CpaBuenue unterpanoB Pumana u Jlebera.

18. Kputepuii narerpupyemocty 1o Pumany orpanuueHHON QyHKIUH.

5.4. IlepeyeHs BUOB OLEHOYHBIX CPeACTB

6. YHEBHO-METOINMYECKOE U THOPOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MOJIY JIST)

6.1. Pexomennyemasi 1urepaTypa

6.1.1. OcHoBHas aUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, ron
JI1.1 | CeemrnukoB A. T'., Teopus GyHKIUI KOMILICKCHOM MTEPEMEHHOM: yISOHHK Mocksa: ®m3marmut, 2010
Tuxonos A. H.
JI1.2 | Crowunos C. Teopust GyHKIUI KOMIIEKCHOTO NEPEMEHHOT0: Y4eOHUK Mocksa: M3natenscTBO
UHOCTPaHHOM JIUTEPATYPHI,
1962
JI1.3 | Yyemes B. B., Teopust GyHKIMI KOMIUIEKCHOTO EPEMEHHOT0: yueOHOe Kemeposo: Kemeposckuit
Uyemesa H. A. nocobue rOCyJapCTBEHHBIN YHUBEPCUTET,
2020

6.3.1 JInueH3M0HHOE U CBOGO/IHO PacnpocTpaHsieMoe MPOrpaMMHoe ofecriedeHue, B TOM YHcje 0Te4eCTBEeHHOT 0
NMPOU3BOJCTBA

Ji1st ocBOEHUS TUCIMILUIMHBI HEOOX0IMM KOMIBIOTEp € TpaduuecKoil onepaunoHHON CHCTEMOI, OHUCHBIM MTaKeTOM IPUIIOKEHHUH,
HHTEpHET-Opay3epom, mporpammoii aist urenns: PDF-daiinos, mporpaMmoii ajist IpocMoTpa U300paXkKeHuid U BUAeO(DaiioB u
TIPOrpamMMoOii /it paboThI ¢ apXUBaMH.




6.3.2 Ilepeuenn npogeccHOHAIBLHBIX 0a3 JAHHBIX U HHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: snexrponnast 6ubroTewHas cucTeMa : 6a3a TaHHBIX COAEPIKHUT CBEIECHUS 00 OTCUECTBEHHBIX KHUTAX U
MIEPHOTUUECKIX U3IAHUAX TI0 HAyKe, TEXHOJIIOTHH, MeIUIINHE 1 oOpasoBanuio. Axpec: http://elibrary.ru. Pexxum nocryma:
MNunuBuayansHbIN HEOTpaHHYEHHBINA JOCTYII.

2. DneKTpOHHO-OHbIHOTEYHAs chcTeMa « Y HUBepcuTeTCcKast 6ubimoTeka ornaiity». Axpec: https://biblioclub.ru. Pexum nocryna:
MunuBuayanbsHbI HEOTpaHUYEHHBIN JOCTYIL.

3. DnexktpoHHO-OMbIHOTEUHAas crcTeMa m3natenbeTBa «JIAHDBy». Anpec: e.lanbook.com. Pexxum nocryna: MHauBHayanbHBIH
HEOrpaHMYEHHBIH TOCTYIL

4. O6pasoBatenphas mwiardopma «FOpaiity». Axpec: https://urait.ru. Pexxum nocrymna: HIuBHAyaIbHBIM HEOTPAHUYEHHBIN TOCTYIL.
5. IC AxTtumiaruar: cucteMa oOHapyKeHus 3anMcTBoBaHui. Anpec: https://krasspu.antiplagiat.ru. Pexxum mocrtyma:
MNunuBuayansHbIN HEOTpaHHYEHHBINA JOCTYII.

7. MTO (o6opynoBaHue U TEXHMYECKHE CPEACTBA 00yUeHHs)

Hepe‘{eHL y‘{e6HLIX ay)lI/ITopI/Iﬁ u HOMCIIICHI/Iﬁ 3aKpCILIACTCA €XKCTOAHBIM IIPUKA30M «O 3aKpCIUICHNU ayZ[I/ITOpI/Iﬁ u HOMeIJ_IeHI/Iﬁ B

8. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIIUXCA IO OCBOEHUIO JUCHHUIIIMHBI (MOY JIST)

JlaHHBIE METOIMUECKUE PEKOMEH TN TIpEIHA3HAYECHBI JUIS CTYICHTOB B IIOMOIIIb K TIOATOTOBKE K 3a4eTy U 0()OpMIICHUN
MPOEKTHOTO 3aJ[aHusl, HAIIPaBJIEHHOTO Ha YriyOJIEHHOE U3Y4YeHHE OTENbHBIX Pa3/esioB TUCHUIUINHBI « Teopus GyHKIuiA
JICCTBUTEIHHOTO IEPEMEHHOTO».

Lenpro 3a4eTa M0 TaHHON JUCIUIUIMHE SBISETCS KOHTPOJIb YPOBHS OOIEeH MaTeMaTHIeCKON KyIbTYpPHI CTYJEHTOB H IIPOBEpKa UX
MOJTrOTOBJIEHHOCTH I10 COOTBETCTBYIOIUM pa3/ieaM JIUCIUIUIUHBL.

CTyZAeHTHI TOJDKHBL: BIIaJIeTh OCHOBHBIMH MOHATHSMHU TEOPHH MHOXKECTB, (QYHKIMOHATIBHOTO aHaNM3a, Mephl 1 HHTerpana Jlebera;
YMETh 0XapaKTepPH30BaTh CBA3b KaXKJIOTO U3 HUX C HEKOTOPHIMH HNOHSATHAMHU MaTEMaTHUYECKOTO aHaJIH13a.

B cooTBeTCTBHHM C TOCTAaBICHHBIMH LIEJISIMU U TPEOOBAHUSAMH K 3HAHUSIM U YMEHHUSIM BBIITYCKHUKOB Ha 3a4eT 1o « Teopuu ¢pyHKUIni
JeHCTBUTEIBHOIO IEPEMEHHOI0» BbIHECEHO 28 BompocoB. OTBedast Ha NMPEI0KEHHbIH BOIIPOC, HEOOXOIUMO PACKPBITh COJEPKaHUE
BBOJIUMBIX MOHSTHIA, IPOWLIFOCTPUPOBATH MX MPUMEPAMHU U KOHTPIIPUMEPAMH, [T0Ka3aTh IPUMEHEHHE TEOPEM, B JIOKa3bIBAEMbIX
TeopeMax — PacKpPhITh 3HAUEHHE TeX HJIM HHBIX YCIOBHH TEOPEMBI, IO BOZMOXKHOCTH — JIaTh UX reoMeTpruIeckoe u pusnueckoe
HCTOJIKOBAaHHE, BO3MOKHOCTH (MJT HEBO3MOXKHOCTB) 0OpaIlieHHs] TEOPEMBI.

Pazymeercst, MOKHO pacIIMPUTH IpeIaraeMbli IUIaH JOMOJTHUTENFHBIMA MaTEMaTHIeCKUMU H UCTOPHIECKIMH (hakTaMu,
OTHOCSILIUMHUCS K JAHHOMY BOIIPOCY.

ConeprkaHue 4eThIpeX BOIPOCOB, OTMEUCHHBIX 3BE3/I0UKAMU B CIIUCKE BOIIPOCOB K 3aUeTy, HEOOXOJUMO YMETh U3JIaraTh Ha YPOBHE
ornpeeNieHUs NOHATHI U (POPMYITHUPOBKH OCHOBHBIX IPEIOKECHHIMA.

Uro kacaeTcs oopMIeHHs IPOSKTHOTO 3aJaHusl, TO CI€AyeT OTMETUTh, YTO OH BBIMIOJIHAETCS Ha CTaHAApTHOH Oymare gpopmara A4.
OcHoBHbIC NpaBuia 0QopMIICHHUS TekcTa. [lapaMeTphbl CTpaHUIIBI: BEpXHEe, HIKHEE oI — 2 CM; TipaBoe 1ose — 1,5 cM; JieBoe moie
— 2,5 cm. Homepa ctpanwuil mpocTaBIsIIOTCS BBEPXY, B IIEHTpe (Ha MEPBOM CTpaHMIle HOMEpa HeT, BTOpasi CTPaHMIIA — COAEepIKAHUE,
TpeThsi — BBe/IcHHE). TEKCT JOKEH OBITh BRIPOBHEH IO HIMPHHE, a03aliHbIi oTcTym — 1,27 cM. 3aroJIoBKH — 10 LIEHTPY, 0€3 ToUeK B
kou1ie npeanoxenns. [lpudrt — Beicota 14 nit. MexcTpounslit nuatepsai — 1,3-1,5. O6pasenr opopMiIeHUs] TUTYIIBHOTO JIUCTA
MPUBEACH HUXKE.

OO6uwmii 00beM oymkeH coctaBiaTh 20-25 cTpanun (0e3 npuinoxennii). Bo BBeieHHH 000CHOBBIBAETCS aKTYaJIbHOCTh TEMBI, €€
MpaKkTu4eCKass 3HaUYMMOCTb. Co;[epxcal-u/le JOJIXKHO 6blTI) MpeACTaBJICHO B pasBEPHYTOM BU/JC. HpeﬂCTaBﬂeHHbIC B TCKCTC T3.6J'II/II_II)I
JIOJDKHBI UIMETh CKBO3HYIO HyMepatuio. Homep Tabiuiel npocraBiseTcst BBEpXy ClpaBa. 3aroJoBOK TaOIHIIbI TOMEIAeTCs C
BbIpaBHMBaHUEM IO IIeHTPY. Ha kaxxayro Tabiaumy 1 pucyHOK HE0OXOIUMBI CChIIKH B TEKCTE "B COOTBETCTBUH C PUCYHKOM 5
(tabmuueii 3)". B 3axmodennyn pedepaTa U3NararoTcsl KpaTkue BBIBOIBI IO Pe3ybTaTaM paboThl, XapaKTePH3YIOLIHE CTEIICHb
pelnIeHus 3a/1a4, MOCTaBIeHHbBIX BO BBeeHHU. ClIeyeT YTOUHHUTh, B KaKOH CTENIEH! YIAJIOCh pealn30BaTh Lelb pedepHpoBaHNs,
0003HaUUTh IPOOIEMBI, KOTOPBIE HE YAAJIOCh PEIIUTh B X0€ HanucaHus pedepata.

JlaHHbIe O HaliICHHBIX UCTOYHUKAX CIEAyeT 3aHOCUTh B OnOnuorpaduueckuii crucok. McTOYHUKY B CIIUCKE PACIOaraloTcs B
ashaBUTHOM HOPsAAKE MO paMHUIMU IepBOro aBTopa (Ha3BaHuUIo). CyLIeCTBYIOT PeriIaMeHTHPOBAHHBIE IPaBUIIa O(OPMIICHUS
oubimorpadpuueckux ucrounukos 'OCT 7.05-2008. [TepeveHb HCHOIB3YEMOH JTUTEPATYPHI TOJKECH COACPKATh MUHUMYM 15
HaNMEHOBAHH.




