MUHHCTEPCTBO ITPOCBELIEHMS POCCUNCKOU ®EJIEPALIMNA

(enepasbHOE rocy1apCcTBEHHOE OHIKETHOE 00pa30oBaTeIbHOE YUpeKIeHNe BhICIIEro

o0pa3zoBaHus

«KpacHosipckuii rocy1apcTBeHHbIN NeAarorn4ecKuii yHMBepcuTeT

um. B.I1. AcradgbeBa»

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

NPEIAMETHO-TIPAKTUYECKU MOAYJIb
Teopust pyHKIMI 1EHCTBUTEJIHLHOI0 IIEPEMEHHOI0

VueOHbIii m1ax

Keanmuduxanus
Dopma 00yueHHs

OO0w1as Tpy10eMKOCTh

YacoB 110 y4eOHOMY IUIaHy

B TOM 4HCJIC:

AyJAUTOPHBIC 3aHATUA

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit

D10 MaTeMaTHKH M METOTUKH 00y4YeHUS] MaTeMaTUKe

44.03.05 MaremaTuka 1 wHpopMaTrka (ognoe,2025).plx

44.03.05 IMemaroruueckoe oOpazoBanue (C IByMs IPOQUISIMH MOJATOTOBKH)
Hanpasnennocts (mpoduib) 06pazoBarenbHON MporpaMMbl MaTemaTHka U HHQOpMaTHKa
Brimyckarorue kadenpsr:
MaremMaTHKU ¥ METOJIUKA 00ydeHus] MaTeMaTike; MHGopMaTHKK 1 HH)OPMAITOHHBIX

TEXHOJIOTUH B 06pa30BaHI/II/I

0akagaBp

O4HAsA
33ET

CaMOCTOATCIIbHAsA pa60Ta

KOHTaKTHas pa60Ta BO BpeMs:

npomexyrouHoit arrecrauu (MKP)

Pacnpe)lene}me YacCoB JUCHMIIJINHBI 110 CeMecTpam

108

44
63,85

Cemectp
(<Kypc>.<Cemectp 8(4.2)
Ha Kypce>) Hroro
Henens 14 1/6
Bun 3anstuit vII PIT yII PIT
Jlexunu 20 20 20 20
[IpaxkTuueckue 24 24 24 24
Kontposb Ha 0,15 0,15 0,15 0,15
MIPOMEKYTOYHYIO
arrectanuio (3a4er)
B Tom umcne B popme | 4 4 4 4
MPAKT.IIOATOTOBKH
Uroro ayn. 44 44 44 44
KonrakrtHas pabora 44,15 | 44,15 | 44,15 | 44,15
Cam. pabora 63,85 | 63,85 | 63,85 | 63,85
Hroro 108 108 108 108

Bupt KOHTpPOJIA B CEMECTpax:

3a4eThl 8



IIporpammy coctaBui(u):

xgmn, JJoyenm, Bazauyx Anna Bradumupoena

Pabouast nporpamMma JHUCIHUIUIAHEL

Teopusi pyHKkumii 1eiicTBUTETHHOT0 EPEMEHHOI0

paspabotana B cootBercTBur ¢ ®I'OC BO:

®denepanbHBIi TOCYIapCTBEHHBI 00pa30BaTENLHBIA CTAaHAAPT BHICIIETO 00pa3oBaHusI - OaKagaBpHaT 110 HAIIPABICHNIO TOATOTOBKU
44.03.05 INenaroruueckoe oOpazoBaHue (€ AByMs NpOQHISIMH NOAr0TOBKH) (prka3 MuHoOpHayku 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 (po¢uiis) o6pasoBaTensHOi mporpamMMel MaTeMaTrka U MHGOpPMaTHKa

Brinyckaromue kadenpsr:

MarteMaTHKI 1 METOUKHN 00ydeHNs MaTeMaTrke; MHbopMaTiky 1 HHPOPMAIMOHHBIX TEXHOIOTHH B 00pa30BaHUU

YTBEPXKJEHHOI0 yu€HbIM coBeToM By3a oT 01.01.1754 npoTtokomn Ne .

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

D10 MaTeMaTHKH U MeTOAUKH 00y4YeHHUs1 MaTeMaTHKe

IIporokom ot 07.05.2024 r. Ne 9

3aB. kadenpoii kmH, noueHT llamkuna Mapus Bopucosna

CoracoBaHo ¢ npencraButessiMu paboronareneii Ha 3acenannn HMC YT'H(C), nporokon Ne 8 ot 14 mas 2025 r.

IIpencenarenrs HMC YTH(C)
Aemmna E.A.



1. LIEJIM OCBOEHMUS ANCLUILINHBI (MOIYJIST)

OBJazieHue 0A30BBIMU NTPEAMETHBIMH 3HAHUSIMH, OCHOBHBIMH METOJJAMH JIOKa3aTeJILCTBA U METOAAMH PEIICHUS 0a30BBIX 337124
Kypca; GopMHUpOBaHNE TOTOBHOCTH PELIaTh MEKIPEIMETHbIE 1 IPAKTHKO-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 JUCHUATIIMHBI (MOYJISI) B CTPYKTYPE OBPA3OBATEJILHOM 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 | ncumnanHbl (MOIYJIM) M IPAKTHKH, ISl KOTOPBIX OCBOEHHE TaAHHOW TUCHUNINHBI (MOXYJIsI) HEOOXOHMO 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 3HAHUS U MPAKTHYECKHe YMEHUsI U HABBIKU B MPeAMETHOI
00J1aCTH NPHU pelieHn U NpodeccuoHANBHBIX 32124

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

3HaThb:

VYposens | - XapaKTepHCTHYECKUE TPU3HAKA METPHUECKOTO IIPOCTPAHCTBA, OJIHOTO METPHYECKOTO
MIPOCTPAHCTBA, KOMITAKTHOTO MHOYKECTBA;

- KIacCH(UKALIUIO TOYEK METPUIECKOTO MPOCTPAHCTBA;

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

- OCHOBHBIC 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 MMPU3HAKA METPHUYECKOTO MPOCTPAHCTBA, ITOJIHOTO METPUIECKOTO
NPOCTPAHCTBA, KOMIIAKTHOTO MHOKECTBA;

- KJIacCU(UKALUIO TOYEK METPUIECKOTO IPOCTPAHCTBA;

- OCHOBHBIE CBOMCTBA H3MEPHUMBIX MHOKECTB;

- croco0 KOHCTpyHpoBaHUs uHTerpana Jlebera;

- OCHOBHBIX CBOMCTBa 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 UHTerpanamu 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 Pa3IMuHbIe CBOMCTBA N3MEPUMBIX (DYHKIIHMH, UCTIONB3YIO ONpeeIeHUe
usMepumoii o Jlebery dbynkuuy;

- YCTaQHABJIMBATh CXOJMMOCTB IT0 MEPE MOCICIOBATEIEHOCTH H3MEPUMBIX ()YHKIIUIA;

- BBIUUCIIATH nHTErpan Jlebera.

VYposens 2 - KOHCTPYHPOBATh T€OMETPUYECKUE 00pa3bl MPH Pa3IMYHBIX OTOOPAKEHUSIX METPUUCCKUX
MIPOCTPAHCTB;

- KOHCTPYHPOBATh U3MEpHMBIe 1o JleGery MHOXKeCTBa;

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

- BBIUMCIIATH uHTErpain Jlebera.

VYposens 3 - KOHCTPYUPOBATh T€OMETPHIECKHE 00pa3bl IPU Pa3TUIHBIX OTOOPAKEHHUIX METPUICCKIX
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 (DYHKIUH.

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:

Vposens 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 U3MepuMble 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.

Yposens 3

- pemaTts 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 PEIIEHH 3a/1a4 Ha HaXOXKACHUEe FeOMETPUUECKUX 00pa30B PH Pa3IUIHBIX
OTOOPaKEHUSIX U I0Ka3aTeIbCTBA CYIIECTBOBAHUS PEIICHUH are0pandecKux u
(hYHKIIMOHAIBHBIX YPaBHEHHH C UCIIOIb30BAHUEM NIPUHIIMIIA CXKUMAIOIINX OTOOPaXEHHUH.

VYposens 3

HaBBIKaMU PEIIEHHs MPOCTEHIINX 33134 Ha HAX0XKJCHUE TeOMETPUIECKIX 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
HenpepwiBaocTh 0ToOpaxenuii /TIp/ 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 [TonmHBIC 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
OTpaHUYCHHOTO MHOXecTBa. Mepa JleGera
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 MHOYKECTB, 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 orpaHHIEHHOTO MHOKECTBA 10 MK-1.2 JI1.1J11.2
Ha 4MCII0BOM npsiMoii. /Cp/ JI1.3

2.6 ITocnenoBaTeIbHOCTh H3MEPUMBIX 10 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 nnrerpanoB 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




5. ®OH/1 OHEHOYHBIX CPEJICTB

5.1. KonTpoJibHbIe BOIPOCHI U 3aIaHUS

BxoaHoil koHTpOIBL

Tect

1. Betbepure ycnoBusl, SBISIONIHECS CYIIECTBEHHBIMH B OTIPEIEICHAN OIPEAEICHHOTO HHTErpaa:
1) mpOM3BOIBHOCTB BEIOOpA TOUEK HAa YACTHIHBIX OTPE3KaXx;

2) HENPEPBIBHOCTb  MOJBIHTErPATbHON (DYHKIUHU;

3) Npou3BOJILHOCTh pa30UEHNUsl OTpe3Ka HHTEIPUPOBAHUS Ha YacTH;

4) orpaHUUEHHOCTD IOABIHTErPAIbHON (YHKIIUY.

IIpaBusibHbIe OTBETH: 1, 3.

2. Eciu dynknun f(X,y,2) wuaTerpupyema B obmactu D, To ona B D:
1) HenpepsiBHA;

2) orpaHHUYeHa;

3) umeeT HelpephIBHBIE YaCTHBIE TIPONU3BOIHEIE |

4) nuddepenuupyema.

IIpaBunbHEI OTBET: 2

3. Eciu  (xn) u (Yn) — 6eCKOHEYHO  OOJIBIIKE MOCICIOBATEIBHOCTH, — TO IPEIEN UX OTHOIICHUS. PaBEH:
1) GeckoHEUHOCTH;

2)0;

3) HEKOTOPOMY YHCITY, OTIIMIHOMY OT HYJIS,

4) HUYETO OTPE/ICIIEHHOTO 00 ATOM TpeJielie CKa3aTh Helb3sl.

IIpaBunbHEIL OTBET: 4

Konrponbnas padota Nel

1. JIokaxkuTe, YTO IPH HENPEPHIBHOM O0TOOpaXKCHUU MPO0OPa3 OTKPHITOIO MHOKECTBA SBISCTCS OTKPBHITEIM MHO)KECTBOM.
2. BeisicHUTe, ABISICTCS M (DYHIAMEHTAILHON 3a1aHHAas I0CIIEA0BATEIIBHOCTD B YKa3aHHOM IIPOCTPAHCTBE.

3. IlpuBeauTe MpUMEp 3aMKHYTOTO MHOXKECTBA B 3aJaHHOM HPOCTPAHCTBE.

KonrponbHas pabota Ne2

1. TTokaxwure, 4TO eciy JaHHbIe GyHKIMH U3MEPUMBI HA MHOXKECTBE, TO U HX ajlredpanyueckas CyMMa TaKKe H3MEpHMa Ha 3TOM
MHOXECTBE.

2. Jlokaxkxute, 4TO JaHHbIe QYHKIMH HHTErpUpyeMsl 1o Jlebery Ha yKka3aHHOM MHOXECTBE.

3. Beruuciure uHTerpans Jlebera 3anaHHbIX GyHKIMIT Ha YKa3aHHBIX MHOXKECTBAX.

5.2. Tembl NHCBMEHHBIX PadoT

IIpoexTHble 3ananus

Tema 1. MoHOTOHHBIE (HYHKIIMU

Ienb: n3yyuB cBOiicTBA MOHOTOHHON (hYHKLIMH, OIMCATh UX JOKA3aTeNbCTBA U II0Ka3aTh IPUMEHEHNE CBOHCTBA MOHOTOHHOCTU
(YHKIMU [IPY PEIIEHUH HEKOTOPBIX MaTEMAaTHUECKHX 3a7ad.

ITpumepHoe comepxaHue: CBOMCTBA MOHOTOHHOHN (PYHKITHH: MHOKECTBO TOUCK Pa3pbiBa, HHTEIPUPYEMOCTb,

T hepeHIpPyeMOCTh, HHTETPUPYEMOCTh TIPOU3BOIHON (M JPyTHe, KOTOPBIE CTYICHT MOXKET BBIOPATh CAMOCTOSTEIHHO).

Tema 2. chHKLII/II/I C KOHCYHBIM U3MCHCHUEM

Lenb: m3y4nB OCHOBHBIE  CBOfCTBA (DYHKIMH C KOHEYHBIM H3MEHEHHEM, OIICATh UX JOKA3aTEeNbCTBA.

IpumMepHOE cofepxkaHue: CBI3b C OTPaHUICHHOCTBIO, ApU(METHIECKIE OTIepalliy HaX (GYHKIUAMH ¢ KOHCUHBIM H3MECHCHHUEM,
cBolicTBa Bapualuy HYHKIHMU C KOHEUHBIM U3MEHEHUEM, CBSA3b C MOHOTOHHBIMH (DYHKIUSAMU, MHOXECTBO TOUEK Pa3phIBa,
MHOKECTBO ToueK IudpdepeHunpyeMocTu, HenpepbIBHbIE QYHKINH C KOHEYHBIMI U3MEHEHUSIMH.

I'eomeTpuueckoe NpUIOKEHUE KIacca GYHKIUH ¢ OTpaHMYECHHBIM H3MEHEHUEM.

Tema 3. dyHKUNYU, CyMMUpPYEMBIE C KBaJIPaTOM
Iens: onucaTh NPOCTPAHCTBO CyMMHUPYEMBIX € KBaIpaToM (yHKIHH.

IIpumepnoe copepxanue: L2 — rusbeproBo npoctpancTso. IlocnenoBarensHoe JOKa3aTelbCTBO TOTro, uTo L2 — muneiinoe
IIPOCTPAHCTBO, L2 — eBKIMIOBO POCTPAHCTBO (T.€. IPOCTPAHCTBO CO CKATSAPHBIM IIPOM3BEICHNEM), L2 — ITOITHOE MPOCTPAHCTBO.

5.3. ®oH1 OLIEHOYHBIX CPEACTB

Bomnpocs! k konnoksuymy

1 ITonsitne Metpudeckoro mpocrpanctsa. [Ipumepst (RN, C[a,s]).




2.0OKpecTHOCTh TOUKU B METPUYECKOM IpocTpaHcTBe. [Ipenen  mociienoBaTenbHOCTH TOUEK B METPUYECKOM ITPOCTPAHCTBE.
OcHoOBHbIC CBOMCTBA Npejiesia MOCIeA0BaTEIbHOCTH.

3. OTKpBITbIE MHO)KECTBA B METPUIECKOM IPOCTPAHCTBE, UX OCHOBHEIE CBOWCTBA.

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

5. OToOparkeHHuss METPHYECKHX MPOCTPAaHCTB. HerpepbIBHOCTh 0TOOpaKeHUH.

6. JIuHeiiHble HOPMUPOBaHHBIE POCcTpaHCTBa. [IpuMepsl. MeTpu3yeMocTh IMHEHHOT0 HOPMUPOBAHHOTO IpocTpaHcTBa. Hopma u
METpHKa.

7. KoMITakTHBIE MHOKECTBA, UX OCHOBHBIE CBOMCTBA.

8. HempeprIBHBIE 0TOOpaKEHUSI KOMIAKTHBIX MHOXKECTB.

9. llonubie MeTpuyeckue npoctpancTsa. [Ipumepsr.

10. TIpuHIKIT CKUMAKOIIUX OTOOPAKECHUI U €T0 IPUMECHEHUSL.

Bompocsr k 3agery

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

2.0KpecTHOCTh TOYKH B METPUUECKOM IpocTpaHcTBe. [lpenen  mocieoBaTeIbHOCTH TOUEK B METPUUECKOM IIPOCTPAHCTBE.
OcHOBHBIE CBOMCTBA Ipejielia MOCIeA0BaTEIbHOCTH.

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

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

5. OrobpakeHust METpUYECKHX IIPOCcTpaHCcTB. HelpepbIBHOCTh OTOOpaXeHHUH.

6. JIuneiiHple HOpMUpPOBaHHbIE IpocTpaHCcTBa. [Ipumepsl. MeTpu3yeMocTh THHEHHOT0 HOPMUPOBAHHOTO pocTpaHcTBa. Hopma u
MeTpHKa.

7. KoMnakTHbIE MHOKECTBA, ©X OCHOBHBIC CBOMCTBA.

8. HempeprIBHEIE 0TOOpaKEHHUSI KOMIAKTHBIX MHOXKECTB.

9. ITonHble MeTpUYECKUe IIPOoCcTpaHcTBa. IIpumepsl.

10. TIpyHIMT CKUMAIOMIUX OTOOPAXKEHUH U €T0 TPUMEHEHUSI.

11. BHeuIHss ¥ BHYTPEHHSS. MEPbl OTPaHUYCHHOTO MHOXKECTBA.

12. Mepa OTKpPBITBIX ¥ 3aMKHYTHIX OTPAHUYEHHBIX MHOXKECTB Ha YHCJIOBOW MPSIMOH.

13. Mepa Jlebera orpaHM4eHHOTO MHOYKECTBA Ha YUCIOBOH MpsiMoii. CBOWCTBA H3MEPUMBIX MHOXKECTB.
14. Tlonsatue GyHKINHU OJHOW AEHCTBUTEILHON TIEPEMEHHOM, n3MepuMoi 1o Jlebery.

15. OcHOBHBIE CBOICTBA H3MEPUMBIX ()YHKITHIA.

16. TTonsrue unrerpana Jlebera ot orpaHMYeHHON (HYHKIIUH U €TO OCHOBHBIC CBOWCTBA.

17. CpaBHeHue unrerpanos Pumana u JleGera.

18. Kputepuii narerpupyeMocty 1o Pumany orpaHuueHHON QyHKIUH.

5.4. IlepeyeHs BUIOB OLEHOYHBIX CPeACTB

6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MOAY JIST)

6.1. PexoMennyemasi 1urepatypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, rox
JI1.1 | CsemnukoB A. T'., Teopust GyHKIUI KOMILJICKCHOM NTEPEMEHHOMN: y4eOHUK Mocksa: ®uzmaraut, 2010
Tuxonos A. H.
JI1.2 | Crounos C. Teopust GyHKIMI KOMIUIEKCHOTO NEPEMEHHOT0: Y4eOHHK Mocksa: U3narenscTBo
WHOCTPaHHOH JIUTEpaTypBHI,
1962
JI1.3 |Yyemes B. B., Teopus GyHKIUI KOMIIEKCHOTO IEPEMEHHOTO0: yueOHoe Kemeposo: Kemeposckuit
Uyemena H. A. nocobue rOCyJapCTBEHHBIN YHUBEPCUTET,
2020

6.3.1 JInnen3noHHoe ¥ CBOGOTHO pacnpocTpaHsieMoe MPOorpaMMHoe o0ecniedeHue, B TOM YHCJIe 0TeYeCTBEHHOT 0
NMPOU3BO/JCTBA

Jn1s1 0cBOEHHS AUCUUILIMHBI HEOOXOJMM KOMIBIOTED ¢ rpadMIecKoi ONepalioHHOH CHCTEMOH, OQUCHBIM MTAaKeTOM MPHUIIOKEHHUH,
MHTEepHET-Opay3epoM, nmporpammoii i utenust PDF-¢aiinos, mporpaMmMoit Uit mpocMoTpa n300paxeHnid 1 BUAeO(halIoB U
HporpaMMoi Juist paboTHI ¢ apXUBAMHU.




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 M3IAHUAX TI0 HAyKe, TEXHOJIOTHH, MeIUInHe 1 oOpasoBanmio. Anpec: http://elibrary.ru. Pexxum nocryma:
MNunuBuayansHbIN HEOTpaHHYEHHBINA JOCTYII.

2. DneKTpOHHO-OHbIHOTEYHAs chcTeMa « Y HUBepcuTeTCcKast 6ubimoTeka ornaiity». Axpec: https://biblioclub.ru. Pexum nocryna:
MunuBuayanbHbIN HEOTPAaHUYEHHBIA JOCTYII.

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

4. O6pasoBatenpHas mwiardopma «FOpaiity». Axpec: https://urait.ru. Pexxum nocryna: MHIuBHAyaIbHbINH 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 l'[OMeHIeHI/Iﬁ 3aKpCILIACTCA €XKCTOAHbIM IIPUKA30M «O 3aKpCIUICHNU ayﬂI/ITopI/Iﬁ ¥ TIOMEIICHUM 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 OTJENbHBIX Pa3IesioB TUCHUIUINHBI « Teopus GpyHKIuMHA
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 TEOPHU MHOKECTB, (YHKIMOHAJIBHOTO aHANM3a, Mephl 1 UHTerpana 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 ¢pyHKUMi
JeHCTBUTEIBHOIO IEPEMEHHOI0» BbIHECEHO 28 BompocoB. OTBedast Ha NMPEI0KEHHbIH BOIIPOC, HEOOXOIUMO PACKPBITh COJEPKaHUE
BBOJIUMBIX MOHSTHH, IPOWILTFOCTPUPOBATH MX MPUMEPAMHU U KOHTPIIPUMEPAaMH, MTOKA3aTh IPUMEHEHHE TEOPEM, B JOKA3bIBAEMBIX
TeopeMax — PacKpPhITh 3HAUEHHE TeX HJIM HHBIX YCIOBHH TEOPEMBI, IO BOZMOXKHOCTH — JIaTh UX reoMeTpruIeckoe u pusnueckoe
HCTOJIKOBAaHHE, BO3MOKHOCTH (MJT HEBO3MOXKHOCTB) 0OpaIlieHHs] TEOPEMBI.

Pazymeercst, MOKHO pacIIMPUTH HpeIaraeMblii IUIaH JOMOJTHUTENFHBIMA MaTEMaTHIECKIMHU B UCTOPHIECKUMH (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 oopMIEHUS IPOSKTHOTO 3aJaHusl, TO CI€AyeT OTMETUTh, YTO OH BBIMIOJIHAETCS Ha CTaHAApTHOH Oymare gpopmarta 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 MEpBOI CTpaHHIle HOMEpa HET, BTOpasi CTpaHMIa — COACepKaHUE,
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 natepsan — 1,3-1,5. O6pasen 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) MNpEeACTaBJICHO B pa3sBEPHYTOM BUIEC. HpCZLCTaBJ]eHH])IC B TCKCTC Ta6HI/II_[bl
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 3axmodeHnn pedepara U3IararoTcsi KpaTkue BBIBOIBI IO Pe3yibTaTaM paboThl, XapaKTepH3YIOLIHe CTEIIeHb
pelnIeHus 3a/1a4, MOCTaBIeHHbBIX BO BBeeHHU. ClIeyeT YTOUHHUTh, B KaKOH CTENIEH! YIAJIOCh pealn30BaTh Lelb pedepHpoBaHNs,
0003HaYUTh IPOOIEMBI, KOTOPBIE HE YAATIOCh PEIIUTh B XO€ HanMcaHus 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.




