MMHUCTEPCTBO ITPOCBEILEHN S POCCUNCKOUN ®EJEPALTN

(denepasbHoe rocygapcTBeHHoe 0101KeTHOEe 00pa3oBaTeibHOE YUpPesKIeHHe BbICIIero 00pa3oBaHus
«KpacHosipckuii rocy1apcTBeHHbII NeAarorn4ecKuii YHuBepcuTeT
um. B.II. AcradpneBar»

(KT'ITY um. B.I1. AcradbeBa)

NPEAMETHO-TIPAKTUYECKU MOJYJIb
Teopust pyHKIMI 1EHCTBUTEJIHLHOIO IIEPEMEHHOI0
pabouas mporpaMmma JAUCHUTUIUHBI (MOTYJIs)

3akperuieHa 3a kadenpoit

Kpanudukanus

Dopma 00yueHus

OO0mmast Tpy10eMKOCTb

D10 MaTemMaTHKH 1 MeTOMKH 00y4YeHHUsI MaTeMaTHKe

O0axajaBp

44.03.05 ®usuka u maremaruka (0, 2024).plx
44.03.05 ITegarornueckoe oopazoBanue (¢ IByMs IPOGHUIAMHI ITOATOTOBKH)
ouHas

33ET

YacoB 1o y4eOHOMY ILIaHy

B TOM YHCJIC:

ayJUTOPHBIC 3aHATHUL

caMoCTOsTeIbHas paboTa

KOHTaKTHas paboTa BO BpeMs

npomexyrouHoit atrectanuu (MKP)

Pacnpeueneﬂne YacoB JUCHUILIMHBI 110 CEMeCTPpam

108

36
71,85

0,15

Cemectp
(<Kypc>.<CemecTtp Ha 9(.1)

Kypee>) Hroro

Henens 13 3/6

Bup 3aastuit VII PII vII PII

Jlexunu 18 18 18 18
[IpakTuueckue 18 18 18 18
KonrakrtHas pabora 0,15 10,15 0,15 0,15
(mpomexxyTodHast
aTTeCTalMs) 3a4eThI
HUroro ayj. 36 36 36 36
KonrakrtHast pabora 36,15 |36,15 |36,15 |36,15
Cawm. pabota 71,85 71,85 |71,85 |71,85
Hroro 108 108 108 108

Bupt KOHTpPOJIA B CEMECTpax:

3a4eThl 9

OOKYMEHT NOANMMCAH
SNEKTPOHHOW NOAMNUCHLIO

CepTtudumkat: 00BEB88A562437DDOD6A077C2C7EE44514
Bnapeneu: XonuHa Mapusi BanepbeBHa
Hencreutenen: ¢ 17.06.2024 go 10.09.2025




ITporpammy coctaBui(n):

Kk@mn, Joyenm, bazauyx Auna Braoumuposena

Pabouas InporpaMmMa JUCHUIIINHBL

Teopus pyHKIMi AeiiCTBUTETHHOIO IEPEeMEHHOTO

paspaborana B coorBercTBud ¢ ®I'OC BO:

DegepanbHbIil FOCYIAPCTBEHHBIH 00pa30BaTENbHbIN CTAHIAPT BBICIIETO 00pa30BaHus - OaKalaBpUAT MO HAMIPABICHHIO MOITOTOBKH
44.03.05 Tleparorunueckoe oOpa3oBanue (¢ AByMs poduiisiMu moAroToBkr) (prkas MunoOpraayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA HA OCHOBAHHH yqe6Horo IJiaHa:

44.03.05 Tleparoruueckoe oOpa3zoBanue (¢ AByMs IPOQUISIMUA TOATOTOBKH)
Hamnpasnennocts (npoduib) dusuka 1 MaTeMaTHKa

Beinyckarorue kadeapsr:

(GU3MKY 1 METOMKH 00y4eHUs (PU3MKe; MATEMAaTHKN M METOIUKH O0YYCHHUSI MaTeMaTHKe

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

D10 MaTeMaTHKH U METOJAMKH 00yueHHs MaTeMATHKe

Iporoxoin ot 08.05.2024 . Ne 9

3aB. kadenpoii ki, noueHt llamkuna Mapus bopucoBHa

Ipencenarens HMCC(C) kmH, nouent Aemuna ExarepuHa AHapeeBHa
15.05.2024 Ne 7



1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

OBIIaJICHUE 0A30BBIMU MPEAMETHBIMH 3HAHHSIMH, OCHOBHBIMU METOJIAMHU JIOKA3aTENbCTBA M METOAaMH pellieHUs 0a30BbIX 3a7a4 Kypca;
(bopMHpOBaHHE TOTOBHOCTH PEIIATh MEXKIIPSIMETHBIC H IPAKTHKO-OPHEHTHPOBAHHBIC 3a/1a4H Ha OCHOBE HCIIOJIb30BAHUS H3BECTHBIX
0a30BbIX MPEIMETHBIX 3HAHUI U METOJOB; OBJIaJICHIUE OCHOBHBIMHU CIIOCOOAMH OCBOCHHSI MATEMATHYCCKIX 3HAHUN M CIIOCOOHOCTH
00y4YUTh UM yUaIIUXCS.

2. MECTO JUCHUILJIUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Iuk (paszern) OI: [B1.B.02

2.1|TpedoBaHus K NMpeaBapUTEIbLHO MOATOTOBKE 00y4aIOIIEroCs:

2.1.1|OnemeHTapHas MaTeMaTHKA

2.1.2| JonoHUTENbHbIE IJIaBhl MATEMATHIECKOTO aHAIN3a

2.1.3|MaremaTnyecKnii aHaau3

2.2| AucuumIMHbI (MOAYJIN) U MPAKTHKH, /IS KOTOPHIX 0CBOEHHE JAHHOW TUCIHILTHHBI (MOIYJI51) HEOOX0IUMO KaK
npeaiecTBylouiee:

2.2.1| Teopust pyHKINH KOMIDIEKCHOTO IEPEMEHHOTO

2.2.2| udpdepeHpansabie ypaBHEHHS

2.2.3|duddepenimanbaas TeOMETPHSI

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI
MOoAyJist)

IK-1: CniocodeH ocBauBaTh M UCNOJIb30BATH TEOPETHYECKHE 3HAHNSA U NPAKTHYECKHE YMEHHSI M HABBIKH B ITPeIMeTHOM
00J1aCTH NMPH pelieHNHU NPodeccHoHATBLHBIX 32124

IIK-1.1: 3HaeT CTPYKTYpY, COCTAB U AMJAAKTHYECKHE eTUHULBI IPeAMETHOI 00/1acT (MpenoiaBaeMoro npeaMera)

3HaTh:

VpoBeHb | |- XxapakTepuCTHIECKHE MPU3HAKH METPHUUECKOTO MPOCTPAHCTBA, MOJHOTO METPHIECKOTO MTPOCTPAHCTBA, KOMIAKTHOTO
MHOJKECTBa,

- KJacCH(UKAIMIO TOYEK METPUIECKOTO IPOCTPAHCTRA;

- B3aUMOCBS3b MEX/Y IMOHSITHSIMH MEPbI OTKPBITOrO U 3aMKHYTOTO OTPaHHYCHHOTO MHOXECTB M Mephl Jlebera
OTPaHUYEHHOTO MHOXECTBA;

- OCHOBHBIE CBOWCTBA U3MEPHMBIX MHOXKECTB;

- XapaKTepUCTHIECKUE PU3HAKU U3MepUMOii 110 Jlebery dyHKIum;

- crioco0 KOHCTpynpoBaHus UHTerpana Jlebera;

- OCHOBHBIX CBOCTBa HHTerpana Jlebera;

- CBsI3b MKy MHTErpanamu Pumana u JleGera.

VYpoBeHb 2 |- XapaKTepUCTHYECKHE IPH3HAKH METPHYECKOTO IPOCTPAHCTBA, OJHOTO METPHYECKOTO IIPOCTPAHCTBA, KOMIAKTHOTO
MHOXKECTBa;

- KITacCH(UKAIHIO TOYEK METPUIECKOTO IPOCTPAHCTBA;

- OCHOBHBIE CBOIICTBAa U3MEPHUMBIX MHOKECTB;

- crtoco0® KOHCTPYHpOBaHUs HHTerpana Jlebera;

- OCHOBHBIX CBOMcTBa HHTeTpana Jlebera;

- CBsI3b MEXy UHTerpanamu Pumana u Jlebera.

VYpoBeHb 3 |- XapaKTEpUCTHUECKUE IIPU3HAKY METPUUECKOTO NPOCTPAHCTBA, KOMIIAKTHOI'O MHOXECTBA;
- KITacCH(UKAIMIO TOYEK METPUIECKOTO IPOCTPAHCTBRA;

- OCHOBHBIE CBOIICTBA H3MEPHUMBIX MHOKECTB,

- CBSI3b MEXKy UHTerpanamu Pumana u JleGera.

YMeTh:

VpoBeHb | |- ycTaHABIMBATh B3aUMOCBSI3b MEXKIY CXOAUMOCTBIO 10 PA3JIHYHBIM METPUKAM;

- KOHCTPYUPOBATh T€OMETPHIECKHE 00pa3bl MPU Pa3TUIHBIX OTOOPAKEHHIX METPUIECKHX MIPOCTPAHCTB;

- KOHCTPYHPOBATh U3MepHMBIe 110 JIebery MHOXKECTRa;

- IOKa3bIBaTh pa3iIMyHbIe CBOMCTBA M3MEPUMBIX (DYHKIIMH, HCIIOIB3YIO ONpeAeIeHre n3MepuMoii o Jlebery
GyHKIUY;

- YCTaHABIMBATH CXOJUMOCTH M0 Mepe IMOCIeI0BATEIFHOCTH H3MEPHMBIX (DYHKIIHH;

- BBIUUCIIATH HHTErpain Jlebera.

VYpoBeHb 2 |- KOHCTPYHUPOBATh T€OMETPHUYECKUE 00pa3bl MPU Pa3IMUHBIX OTOOPAXKEHUIX METPUIECKHUX IIPOCTPAHCTB;

- KOHCTPYHPOBATh U3MepHMBIe 1o Jlebery MHOXECTBA;

- IOKa3bIBaTh pa3IMuHbIC CBOICTBA N3MEPUMBIX (DYHKIMH, UCIIOIB3YIO ONpeeeHne n3Mepumoii o Jlebery
(ynxuumy;

- BBIUUCIIATH nHTErpan Jlebera.

VYpoBeHb 3 |- KOHCTPYHUPOBATh TEOMETPHUYECKUE 00pa3bl MPU Pa3IMUHBIX OTOOPAXKEHUIX METPUIECKHUX IIPOCTPAHCTB;

- TOKa3BIBATh PA3IMYHEIC CBOMCTBA M3MEPUMBIX (QYHKIUH, HCTIONB3YIO ONpEeNesIeHHe H3MepuMoii o Jlebery
GyHKIUY;

- BBIUUCIATH HHTErpa Jlebera.




Baagern:

YpoBenb |  |HaBbIKaMM JOKa3aTENbCTBA PA3IMYHBIX CBOWCTB H3MEPUMBIX (DYHKIIMH.

YpoBeHb 2 |HaBBIKAMH J0Ka3aTEIbCTBA PA3IMYHBIX CBOWCTB H3MEPUMBIX (DYHKIIMH, UCTIONB3Ys ONpEACICHUE H3MEPUMON IO
JleGery @yHKLUU.

VYpoBeHnb 3 |HaBbIKaMM aHaIK3a JOKA3aTELCTBA PA3IUNUHBIX CBOMCTB M3MEPHUMBIX ()YHKITHA.

IK-1.2: YMeeT ocymiecTBJIAATH 0TOOP Y4eOHOI0 COAEPKAHUS AJs €r0 peajin3aluy B pa3InyHbIX gopmax o0ydyeHus B

cooTBeTcTBHH ¢ TpedoBaHussMu ®IOC OO

3HaTh:

VYpoBeHs | |- criocoObI onMcaHus MHOYKECTB HAa OCHOBE KJIAacCHU(DHUKAIIMU TOYEK METPHIECKOTO TPOCTPAHCTBA;
- CBA3b MEXAY UHTerpajgaMu Pumana u JleGera.

YpoBeHb 2 |- CBA3b MEXKAY CBOMCTBAMH MHOXECTB M KilacCU(UKAIMEH TOUeK METPHYECKOT0 IPOCTPAHCTBA;
- CBsI3b My UHTerpanamu PuMana u Jlebera.

VYposenb 3 |- kaccudukaiuo TOYEK METPUIESCKOTO MPOCTPAHCTRA.

Ymern:

YpoBenb | |- KOHCTPYHPOBATH U peUIaTh 33/1a41 Ha HAXOXKAEHUE FeOMETPUYECKUX 00pa30B NP Pa3IMYHbIX OTOOPaKEHUIX
METPHYECKHX IIPOCTPAHCTB,;

- HCTIOJIb30BATh MPUHIIMII CKUMAIOIIUX OTOOPaKEHHUH MPU pelIeHHH anreOpandeckux U GpyHKIMOHATIbHBIX
YpaBHEHUI;
- KOHCTPYHPOBATh U3MepHUMBbIe 10 Jlebery MHOKEeCTBa.

YpoBenb 2 |- pemark 3a1a41 Ha HAXOXKACHUE FTEOMETPHUYECKUX 00pa30B IPU Pa3IMYHBIX OTOOPAKEHUSIX METPUUCCKUX
MIPOCTPAHCTB;

- HCTIOJIb30BaTh MPUHIIMIT CKUMAOIUX OTOOPaKEHUH MPU pelIeHHH anreOpandyeckux u GyHKIMOHAIbHBIX
YpaBHEHHUU.

VYposenb 3 |- pemare 3a1a4n Ha HAXOXKACHUE FEOMETPHUYECKUX 00pa30B NPU OTOOPAKEHHUSIX OHOMEPHOTO €BKIIMIOBOTO
MIPOCTPAHCTBA B ce0s1, OCYLIECTBISEMBIX dJIEMEHTAPHBIMH (DYHKIIASIMHE;

- UCTIOJIb30BaTh MPUHIIHII CKUMAIOIUX OTOOPaXECHUI MU pelIeHUH anreOpanyeckux ypaBHEHUH.
Baanern:

VYpoBenb |  [HaBbIKaMM COCTaBIICHHS 33/1a4 HA HAX0XKJICHHE T€OMETPUYECKUX 00pa30B MPH PA3ITUUHBIX OTOOPAKEHHAX U
JI0Ka3aTeNIbCTBA CYIIECTBOBAHUS PELIeHHH airedpandeckuX u GyHKIMOHAIBHBIX YPaBHEHHH ¢ UCIIOIb30BaHUEM
MIPUHIMIIA CKUMAIOLINX OTOOPaKEHHH.

YpoBeHb 2 |HaBbIKAMH PEUICHUS 3a/1a4 Ha HAXOXKICHUE FeOMETPHUECKIX 00pa30B MPU pazIMYHbIX OTOOPaXKEHUSIX U
JI0Ka3aTeNIbCTBA CYIIECTBOBAHUS PELIeHHH airedpandeckuX 1 GyHKIMOHAIBHBIX YPaBHEHHUH ¢ UCIIOIb30BaHUEM
MIPUHIMIIA CKUMAIOLINX OTOOPaKESHHH.

VYpoBenb 3 [HaBbIKaMH peLICHUS MPOCTEHIIMX 3a]a4 Ha HAXOXKACHUE F€OMETPHUYECKUX 00pa30B IPU Pa3IMYHBIX OTOOPAKEHUSIX
JI0Ka3aTelbCTBA CYLIECTBOBAHUS PELICHHUH alredpandeckuX ypaBHEHHUH ¢ UCIIOIB30BAaHUEM PUHIIUIIA CKIMAFOLIHX
OTOOpaKEHHH.

4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MOAYJISA)
Kon HaumenoBanue pa3nenoB u TeM /Buj| Cemectp / | UacoB | Komneren- | Jlutepaty | Uute IIp. Ipumeua
3aHATHS 3aHaTus/ Kvpc 1001 Da DAKT. | IOAIOT. HHE
Pa3nen 1. MeTpuueckue
NPOCTPAHCTBA
11 Ilonatue MeTpudeckoro 9 2 MK-1.1 JI1.1J11.2
npoctpancTsa. [Ipumepsr (RN, C[a; b]; JI1.3
1.2 OKpECTHOCTH TOYEK B METPHUECKOM 9 4 TIK-1.1 IIK- | JI1.1 JI1.2
npocTpaHcTBe. OTKPHITHIE, 3aMKHYThIE 1.2 JI1.3
COBEpIICHHBIE MHO)KECTBA B
METPHUYECKOM TPOCTPAHCTBE U UX
cBoiictBa. /Jlex/
1.3 IIpenen nocne0BaTENbHOCTU TOUEK 9 2 IK-1.1 IIK- | JI1.1 JI1.2
METPHUYECKOTO IIPOCTPAHCTBA. 1.2 JI1.3
CX0IMMOCTB [0 METPUKE U IO HOPME.
OTtoOpaxkeHHs: METPUUECKUX
npocTpaHcTB. HenpepsIBHOCTD
orobpaxenuit /Jlex/
1.4 Kommnakrsl. Mx 3aMKHYTOCTB 1 9 2 MK-1.1 JI1.1J11.2
OrpaHn4eHHOCTh. HenpepriBHEIE J1.3
0TOOpaXKEHUSI KOMIAKTHBIX MHOKECTB.
/JTex/
15 IlonHbIe MeTpUUeCKHe IPOCTPAHCTBA. 9 2 TIK-1.1 IIK- | JI1.1 JI1.2 KOJJIOKBUY
TIpumepsr. [IpuHIHAT COKUMAROIIAX 1.2 JI1.3 M
otoOpaxenuit /Jlex/




1.6 IToHsTHE METPUIECKOTO MPOCTPAHCTBA. 2 MK-1.1 J1.1J11.2 TecT
Mp/ J1.3
1.7 OTKpBITHIE, 3AMKHYTbIE COBEPILIEHHBIE 4 IK-1.1 TIK- | JI1.1 JI1.2
MHOECTBA B METPUICCKOM 1.2 J1.3
MPOCTPaHCTBE U UX cBoiictBa. /IIp/
1.8 IIpenen mocnenoBaTeNbHOCTH TOUEK 2 [K-1.1 JI1.1J11.2
METPHUYECKOTO MPOCTPAHCTBA. J1.3
CX0JMMOCTb IO METPHUKE U 10 HOpME.
Mp/
1.9 HenpepsiBabie 0TOOpaXeHUs 2 [K-1.1 JI1.1J11.2
KOMITaKTHBIX MHOXecTB. /IIp/ J1.3
1.10  |OtobpaxeHHss METPHUECKUX 2 MK-1.2 J1.1J11.2
npoctpancTB. HenmpepbIBHOCTB J1.3
otobpaxenutit /TIp/
111 IMpuHIUI CKUMAIONIUX 0TOOpaXKeHUH U 2 IK-1.2 J1.1J11.2 KOHTPOJIBH
ero npumeHenus /TIp/ J1.3 as pabora
1.12  |Teopema Beiiepmrpacca 0 HelmpepsIBHOM 12 IK-1.2 J1.1J11.2
otoOpaxkenuu kommnakTa B Rn.  /Cp/ J1.3
1.13  |TTonHbIe METPUYUECKUE TPOCTPAHCTRA. 12 TK-1.2 JI.1J11.2
IIpumepsr. /Cp/ J1.3
Pa3nen 2. Mepa JleGera
2.1 Mepa OTKPBITHIX U 3aMKHYTBIX 2 MK-1.1 J1.1J11.2
OrpaHMYCHHBIX MHO)KECTB Ha YHCIIOBOM J1.3
TpsMOi. BHEIIHSSA U BHYTPEHHSIST MEPBI
OTpaHUYEHHOTO MHOXeCTBa. Mepa
JleGera orpaHUUEHHOTO MHOKECTBa Ha
4uciIoBOU npsiMo.  /Jlex/
2.2 Omnpenernenre GYHKINU OTHOM 2 MK-1.1 IIK- | JI1.1 JI1.2
JIECTBUTEIIFHON IEPEMEHHOH, 1.2 JI1.3
uzMepumoii o Jledery. OcHOBHBIC
CBOWCTBa U3MEPUMBIX GyHKUMH. /Jlex/
2.3 OCHOBHBIE CBOWCTBA H3MEPUMBIX 2 MK-1.2 J1.1J11.2 MIPOEKTHEIE
¢ynkumnit.  /TIp/ J1.3 3aJjaHus
24 Mepa Jlebera orpaHU4EHHOTO 10 IK-1.2 J1.1J11.2
MHOECTBa Ha YUCIIOBOH mpsiMoit. /Cp/ J1.3
2.5 ITocenoBaTeTbHOCTH U3MEPUMBIX 10 TIK-1.1 JI1.1 J11.2
¢ynkuit. CX0IUMOCTS 110 Mepe. J1.3
Teopema Eropora. /Cp/
Pa3nen 3. Unrterpan Jlebera
3.1 Ionstre naTerpana Jlebera ot 2 MK-1.1 JI1.1J11.2
OTpaHUYEHHON (YHKLUH U €ro OCHOBHBIE J1.3
cBoiictBa. /Jlex/
3.2 CpaBHenue nHTerpasio Pumana u 2 TK-1.2 JI.1J11.2 Kontpomnbu
JleGera. /TIp/ J1.3 as pabora
3.3 Teopema JlebGera o npenenbHOM 9,85 MK-1.1 JI.1J11.2
nepexojie moj 3HakoM uHrerpana. /Cp/ JI1.3
34 Kputepuii unrerpupyemoctu no Pumany 18 TK-1.2 JI.1J11.2
orpanuueHHo# pynkuuu. /Cp/ J1.3
3.5 3aget /KP3/ 0,15 |[IIK-1.1 IIK-|JI1.1J11.2
1.2 J1.3

5. OHEHOYHBIE MATEPHAJIbBI (OHEHOYHBIE CPEJICTBA)
JJ151 TEKYIIero KOHTPOJIsl yCIIeBaeMOCTH, IPOMEKYTOYHOH aTTecTAluU

5.1. KonTposabHbie BONPOCHI M 3a1aHHUSA

BxoaHoil KOHTPOJIB

Tect

1. BI)I6epI/ITG YCJI0BUA, ABJIAIOIIUECA CYIIECTBEHHBIMU B ONIPEACIICHUN ONIPEACIICHHOI'O UHTErpaJia:

1) IpoU3BOJILHOCTE BEIOOPA TOUEK Ha YACTHUIHBIX OTPE3Kax;

2) HENPEPBIBHOCTh  MOJBIHTETPANTBHOM ()yHKIHH;

3) mpou3BOIBLHOCTH Pa30MeHNs OTPe3Ka HHTEIPUPOBAHUS Ha YaCTH;

4) orpaHMYEHHOCTH TIOJBIHTETPATBHON (PYHKINH.
[IpaBunbuele oTBeTH: 1, 3.




2. Ecin dynkiun f(X,y,2) waTerpupyema B obsactu D, To ona B D:
1) HenpepbIBHA;

2) orpaHHueHa;

3) UMeeT HenpepBIBHBIC YaCTHBIC IIPOU3BOIHBIC ;

4) nupdepennmpyema.

ITpaBunbHBIA OTBET: 2

3. Ecim  (xn) u (Yn) — GeckOHEYHO — GOJIBIIKE MOCIEIOBATEIBHOCTH, — TO IPEJEN HX OTHOUICHUS. PaBEH:
1) 6eckoHEYHOCTH;

2)0;

3) HEKOTOPOMY YHUCITY, OTIIMYHOMY OT HYJISI;

4) HUYEeTO OIIpeNIeIEHHOTO 00 ATOM Ipe/elie CKa3aTh HeJb3sl.

[IpaBunbHEIT OTBET: 4

Kontponbhas padota Nel

1. JIokaxxuTe, 4TO MPU HENPEPHIBHOM OTOOPKEHUH POOOPA3 OTKPHITOIO MHOXKECTBA SIBJISCTCS OTKPBITHIM MHOKECTBOM.
2. Bersicaure, sBisieTcst 1 GpyHIaMEHTAIBHOMN 3a/IaHHAS [IOCIICAOBATEILHOCTD B YKa3aHHOM IPOCTPAHCTBE.

3. IlpuBeuTe npuMep 3aMKHYTOT'O MHOXKECTBA B 33/IaHHOM MPOCTPAHCTBE.

KonrpomnbHas paboTta Ne2

1. Tlokaxkure, 9TO ecn JaHHBIC (QYHKIUH H3MEPHMBI HA MHOXKECTBE, TO U UX anredpandeckas CyMMa TakKe H3MepHMa Ha 3TOM
MHOXKECTBE.

2. JlokaxmwuTe, 4TO JaHHBIE (QyHKINH HHTETPUpyeMbl 1o Jlebery Ha yKa3aHHOM MHOXECTBE.

3. Boruucnure unrerpansl Jlebera 3aanHbIX QyHKIUM Ha yKa3aHHBIX MHOXKECTBaX.

5.2. TeMbl NUCbLMEHHBIX paboT

HpOGKTHLIe 3aJlaHus

Tema 1. MoHOTOHHBIE QYHKIIMN

Ilenb: u3y4uB cBOiCTBA MOHOTOHHON (hyHKIIUH, OIIMCATh UX JJOKA3aTeIbCTBA U II0KAa3aTh IPUMEHEHNUE CBOHCTBA MOHOTOHHOCTU
(YHKIUHN IIPU PEIICHNH HEKOTOPBIX MaTeMAaTHICCKUX 331a4.

ITpumepHoe conepkaHue: CBOWCTBA MOHOTOHHOM (DyHKIIMH: MHOXECTBO TOUYEK Pa3pblBa, HHTEIPUPYEMOCTb, 1U(depeHInpyeMocCTs,
HMHTETPHPYEMOCTh IPOU3BOTHON (M APyTHE, KOTOPHIE CTYACHT MOJKET BEIOPATh CAMOCTOSATENHHO).

Tema 2. (DYHKI.[I/II/I C KOHCYHBIM U3MCHCHHUEM

Llenb: M3ydnB OCHOBHBIC  CBOMCTBA (DYHKIMH C KOHEYHBIM H3MEHEHHEM, OIICATh UX JIOKA3aTeNbCTBA.

IMpumepHoe conepkaHue: CBA3b ¢ OTPAaHUUCHHOCTHIO, apu(METHUECKUE ONepalluy Ha/l (PYHKIUSIMU C KOHEUHBIM U3MEHEHUEM,
CBOICTBa BapHAIINH (PYHKIIUU C KOHEYHBIM H3MEHEHHUEM, CBSA3b C MOHOTOHHBIMHA (DYHKIMSIMH, MHOXKECTBO TOUYEK Pa3phIBa, MHO)KECTBO
Touek MU GEepeHIIIPYEMOCTH, HEIIPEPBIBHbIEC ()YHKIIMU ¢ KOHEUHBIMU N3MEHEHHUAMHU.

I'eomeTprdeckoe TpuiIoXKeHHE Kiacca (GYHKIHH ¢ OrpaHUYCHHBIM H3MEHEHUEM.

Tema 3. @yHKUMH, CyMMUPYEMBIE C KBaJPaTOM
Ienb: onucaTh NPOCTPAHCTBO CyMMHUPYEMBIX € KBaApaToOM (YHKIIHI.

[pumepHoe conepkanue: L2 — rums0epToBo mpocTpancTBo. [locnenoBaresHOE JOKa3aTENbECTBO TOTO, 4To L2 — nuHeiiHoe
IIPOCTPAHCTBO, L2 — eBKIMA0BO MPOCTPAHCTBO (T.€. MPOCTPAHCTBO CO CKATAPHBIM NIPOU3BETCHHEM), L2 — MOJIHOE MPOCTPAaHCTBO.

5.3. OneHouynbie MaTepHuaJibl (OLEHOYHBIE CPEICTBA)

Bonpocs! k KOJIIOKBUYMY

1.ITousitne MeTpudeckoro mpoctpanctea. [Ipumepst (RN, Cla,s]).

2.0KpecTHOCTh TOUKU B METPUUECKOM IpocTpaHcTBe. [lpeaen  mocnenoBaTelbHOCTH TOYEK B METPUUYECKOM MPOCTPAHCTBE.
OcHoOBHbIE CBOICTBa Mpeiena NocIea0BaTeIbHOCTH.

3. OTKpBITBIE MHOXKECTBA B METPUYECKOM IIPOCTPAHCTBE, UX OCHOBHBIE CBOMCTBA.

4. 3aMKHYTbIE MHOXKECTBA B METPHYECKOM IIPOCTPAHCTBE, UX OCHOBHBIE CBOIMCTBA.

5. OTobpaxkeHust METPUUECKHUX MPOCTpaHCTB. HenmpeprIBHOCTE 0TOOpaKeHHH.

6. JIuHeliHple HOpMUPOBaHHBIE TIPOCTpaHCTBa. [IpuMepsl. MeTpr3yeMOCTh JIMHEHHOTO HOPMUPOBAHHOTO MpocTpaHcTBa. Hopma u
METpPHKA.

7. KommakTHble MHOXECTBA, UX OCHOBHBIE CBOICTBA.

8. HenpepbiBHBIE OTOOpaKEHUSI KOMITAKTHBIX MHOXKECTB.

9. IlonHele MeTpuyeckue npocTpaHcTsa. [Ipumepsr.

10. ITpuHIMI CKUMAIOLIUX OTOOPa’KCHUH U €ro MPUMEHEHUSL.




Bompocsr k 3auety

1. IMonsiTie Metpuyeckoro npocrpancTsa. [Ipumepst (RN, Cla,s]).

2.0OKpecTHOCTh TOUKU B METPUYECKOM IpocTpaHcTBe. [lpeaen  mocienoBaTesbHOCTH TOUEK B METPUYECKOM MPOCTPAHCTBE.
OcCHOBHBIE CBOHCTBA IIpeieia IOCIEJ0BATEIbHOCTH.

3. OTKpBITBIE MHOKECTBA B METPUYECKOM IPOCTPAHCTBE, UX OCHOBHBIE CBOMCTBA.

4. 3aMKHYTblE MHOXKECTBA B METPUYECKOM IIPOCTPAHCTBE, UX OCHOBHBIE CBOICTBA.

5. OToOpakeHHss METPUYECKHUX ITPOCTPaHCTB. HenpepbIBHOCT 0TOOpaKEHUIA.

6. JIuneiliHble HOpMUPOBaHHbIE IPOCTpaHCTBa. [IpuMepsl. MeTpu3yeMoCTh JIMHEHHOT0 HOPMUPOBAHHOTO NpocTpaHcTBa. Hopma u
MeTpHKa.

7. KomnakTHbIe MHOXECTBA, UX OCHOBHBIE CBOICTBA.

8. HenpeprIBHBIE 0TOOpaKEHUSI KOMIAKTHBIX MHOXKECTB.

9. ITonHble MeTpUUEeCKUe IpocTpaHcTBa. [Ipumepst.

10. TIprHIUI CKUMAKOIUX OTOOPAKECHHUI U €r0 MPUMEHEHHUSL.

11. BHemH s ¥ BHYTPEHHSAS MEPbl OTPaHUYEHHOI'O MHOXECTBA.

12. Mepa OTKPBITHIX U 3aMKHYTBIX OTPAaHUYEHHBIX MHO)KECTB Ha YHCIOBOM MPSIMOMA.

13. Mepa JleGera orpaHH4€HHOTO0 MHOXKECTBA Ha YUCIOBOU NMpsiMoii. CBOMCTBA U3MEPUMBIX MHOXKECTB.
14. Tlonstue QyHKINU OJHOM ACHCTBUTENBLHON IEpeMEHHOM, n3MepuMoii 1o Jlebery.

15. OcHOBHBIE CBOHCTBA U3MEPUMBIX ()yHKITHIA.

16. TTonstue unTerpana Jlebera or orpaHMYeHHON (YHKIIMU U €TO OCHOBHBIC CBOWCTBA.

17. CpaBHenue unTerpanos Pumana u JleGera.

18. Kputepuii HHTErprpyeMOoCTH 1o PuMaHy orpaHudeHHON QyHKIHH.

6. YHEBHO-METO/JMYECKOE 1 THO®OPMAIIMOHHOE OBECIHEYEHHUE JTUCIHUIIJIMHBI (MOAY JIA)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHOBHAs1 TUTepaTypa

ABTODBI, COCTaBUTETHN 3arnaBue W3narenscTBO, TON Anpec
JI1.1 |CeemmnukoB A. T, Teopust HpyHKIUHA KOMIUICKCHOI Mocksa: ®usmatint, 2010 |https://biblioclub.ru/inde
Tuxonos A. H. MEPEMEHHOMN: yIeOHHK x.php?
page=book&id=75710
JI1.2 |Cromnos C. Teopust HyHKIUHA KOMIUICKCHOTO Mocksa: M3natenscTBo https://biblioclub.ru/inde
MEPEMEHHOT0: YYeOHHUK HHOCTPaHHOM JIUTEpaTypsl, [X.php?
1962 page=book&id=464266
JI1.3 |Yyemes B. B., Teopust GYHKIHH KOMIUIEKCHOTO Kemeposo: Kemeposckuit  |https://biblioclub.ru/inde
Uyemesa H. A. IepEeMEHHOr0: yueOHoe rnocobue TOCYAapCTBEHHBIH X.php?
yHuBepcuTeT, 2020 page=book&id=600355

6.3.1 Ilepeyens mporpaMMHOro o6ecrne4eHust

. Microsoft® Windows® 8.1 Professional (OEM nunen3sus, koutpakt Ne 20A/2015 ot 05.10.2015);
. Kaspersky Endpoint Security — JTur ceptuduxar NelB08-190415-050007-883-951;

. 7-Zip - (CoGoanas nuuensus GPL);

. Adobe Acrobat Reader — (CBo6oaHas uieH3us);

. Google Chrome — (CBoGoaHast TUIIEH3HS);

. Mozilla Firefox — (CBoGoaHas nurieH3us);

. LibreOffice — (Cso6oxanas nmurensus GPL);

. XnView — (CBoOoaHas THIIEH3HUN);

. Java — (CBoboHas uieH3us);

10. VLC — (CBobomHas TUIICH3UA);

O©oo~NOoO Ok, wN —

6.3.2 IlepeueHb npodeccHOHATBbHBIX 023 JAHHBIX U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

Elibrary.ru: snekrponnas 6ubnuoreunas cucrema : 6asa JaHHBIX COCPIKHUT CBEICHHS 00 OTEYECTBCHHBIX KHUIAX M MEPHOIHUCCKHX
W3JIaHUSIX TI0 HAYKe, TeXHOJIOTHH, MeIuInHe 1 00pa3zoBanuio. Aapec: http://elibrary.ru Pexxum nocryma: CBoGOIHBIN JOCTYII,
DJIeKTPOHHO-0HOIHOTeYHAs cHcTeMa « Y HUBepCUTEeTCKass OubaroTeka oraiti». Ampec: https://biblioclub.ru Pexxum moctyma:
WNunuBunyanbHbI HEOTPaHUYEHHBIN TOCTYI;

DnekTpoHHO-6nbIMoTeYHast cuctema n3narensctea «JIAHB». Anpec: e.lanbook.com Pexum nocryna: HauBuIyanbHsIit
HEOrPaHHUYEHHBIN JOCTYII;

O6pasoBarenpHas miatgopma «HOpaiit». Anpec: https://urait.ru Pexxum moctyma: UHAUBHIYaTbHBIN HEOTPaHHYCHHBIH JOCTYII;

UC Anrumuiaruar: cucrema oOHapy)xeHust 3aumctBoBanuii. Anpec: https://krasspu.antiplagiat.ru Pesxum nocryma: WHauBuyanbHBLI
HEOTpaHUYECHHBIH JOCTYI,

Koucynbrant [Lnroc /IneKTpOHHBIH pecypc/:ClipaBouHO — paBoBoBas cucrema. Anpec: Hayunas 6ubiunorexa Pexxum mocryma:
JlokanbHas ceTh By3a;




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIITUITIJIMHBI (MO JIST)

[epeueHb yueOHBIX ayAUTOPHUIA U MOMENICHHUH 3aKPEIUISIETCsI €KEr0THBIM MPHKa3oM «O 3aKpeIuieHHN ayIUTOPHI U TIOMEIICHHH B
DeepaabHOM rOCYyIapCTBEHHOM OHOKETHOM 00pa30BaTeIbHOM YUPEKACHUH BhICIIero oopaszosanust «KpacHospekuit
rOCYIapCTBEHHBIN meaaroruueckuii yausepceutet uM. B.I1. ActradpeBa Ha TeKymuii ro» ¢ OOHOBICHUEM HEPEUYHS IPOrPAMMHOTO
obecnieyeHus 1 000pynoBaHus B cooTBeTcTBHHU ¢ TpeboBanusMu ®I'OC BO, B Tom uncne:

1. Y4eOHble ayTUTOPHH IS IPOBEICHNUS 3aHATHH JCKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIA, KYPCOBOTO MPOCSKTHPOBAHUS
(BBIMIOJTHEHHST KYPCOBBIX PAa0OT), IPYIIIOBBIX H HHANBHAYAIbHBIX KOHCYIBTALUIH, TEKYLIET0 KOHTPOIIS YCIIEBAEMOCTH H
MPOMEKYTOYHOM aTTeCTAUH

2. [MomerieHust 1711 CAaMOCTOSITENLHON pabOThl 00YUAIOIIUXCS

3. TToMereHust 1J1st XpaHEeHHsT 1 TPO(YUIAKTUIECKOTO 00CTYKUBaHUS y4eOHOT0 000pyI0BaHHUS

4. Tepevens nadbopaTopuii.

8. METOAUYECKHUE YKA3AHUS AJIS1 OBYYAIOIIUXCS 110 OCBOEHUIO JUCHHUIIJIMHBI (MOLY JIST)

JlaHHBIE METOANYECKHE PEKOMEHIAIIMHU PeIHa3HAUYEHBI AJIsI CTYICHTOB B IIOMOIIb K MOATOTOBKE K 3a4eTy X 0(OPMIICHUH POEKTHOTO
3alaHMs, HAaIIPaBIEHHOI'O Ha yriIyOJICHHOE U3yYEHUE OTAENbHBIX Pa3fenos AucIUIIuHbl « Teopus GyHKIuUMA AelicTBUTENILHOTO
MIEPEMEHHOTO».

Ienbto 3aueTa MO JaHHO! JUCHUILIMHE SBISETCS KOHTPOJb YPOBHS 00IIel MaTeMaTU4eCKOH KyJIbTYphl CTYJEHTOB U IIPOBEPKA UX
IIOJITOTOBJIEHHOCTH 10 COOTBETCTBYIOILUM pa3/ieiaM JUCIUIIIIHHBL.

CTyAEHTHI JOJDKHBL: BIIAJIETh OCHOBHBIMU MOHATUSMH TEOPHU MHOXECTB, (YHKIIMOHAIBHOTO aHAIIN3a, MEPhl U uHTerpasia Jleoera;
YMETbh 0XapaKTepH30BaTh CBA3b KaXIOTO U3 HUX C HEKOTOPBHIMH MOHATHAMU MaTEMaTHYeCKOro aHaIM3a.

B coOTBETCTBUY € TOCTABICHHBIMU LIEJIIMU U TPEOOBAHUAMU K 3HAHUSAM M YMEHUSAM BBIITYCKHUKOB Ha 3aueT 1o « Teopuu ¢pyHKIuit
JIEVCTBUTEIHHOTO ITEPEMEHHOT0» BhIHECEHO 28 BompocoB. OTBevast Ha PeyI0KEHHbIH BOIPOC, HEOOXOIUMO PACKPHITH COJIEPIKaHNE
BBOJIMMBIX OHITHUH, IPOMUIIOCTPUPOBATh UX IPUMEPAMH U KOHTPIPUMEPaMH, 10Ka3aTh IPUMEHEHUE TEOPEM, B JOKA3bIBAEMBIX
TeopeMax — PacKpbITh 3HaUCHHE TeX MM HHBIX YCIOBHH TEOPEMBI, [0 BO3MOXKHOCTH — IaTh X T€OMETPUIECKOe U PrU3NIecKoe
UCTOJIKOBAHUE, BO3MOXHOCTH (MJIM HEBO3MOXKHOCTB) OOpAILEHUS TEOPEMBI.

Pa3ymeercst, MO’KHO paclIMpUTh peuIaraeMblil IUIaH JOMONMHUTEIFHBIMIA MATEMaTHIECKUMHU U HCTOPHIECKIMH (haKTaMHu,
OTHOCSIIIUMUCSA K JAHHOMY BOIIPOCY.

Conep)kaHHe YeThIpeX BOMPOCOB, OTMEUSHHBIX 3BE3/10YKaMHU B CIIHCKE BOTIPOCOB K 3a4eTy, HEOOXOIMMO YMETh M3JlaraTth Ha ypOBHE
olpezeneHus NOHATHH 1 GOPMYITUPOBKH OCHOBHBIX NPEIOKEHUH.

Yro kacaercst opOpMIICHHS IPOEKTHOTO 3aJaHusl, TO CIEAYET OTMETUTb, YTO OH BBINIOJHAETCS Ha CTaHAApTHOH Oymare gopmara A4.
OcHoBHbIe IIpaBuiIa oopmieHust Tekcra. IlapameTpsl CTpaHULBL: BEpXHEe, HIDKHEe 10Jsl — 2 ¢M; IIpaBoe noine — 1,5 cM; j1eBoe nose —
2,5 cm. Homepa ctpanmuil mpocTaBisIFOTCS BBEPXY, B IIEHTpe (Ha IIepBOi CTpaHUIle HOMepa HeT, BTOpasi CTpaHUIla — COJAEpIKaHHE, TPEThs
— BBeZieHHeE). TeKCT JoJDKeH ObITh BBIPOBHEH IO LIMPUHE, ad3alHblil 0TCTyN — 1,27 cM. 3aroJIoBKYU — IO LIEHTPY, 0€3 TOUEK B KOHLE
npeptoxkenus. [lpudt — Beicota 14 nit. Mexxctpounstit uatepai — 1,3-1,5. O6pasen opopMIIeHHUs] TUTYIIBHOTO JINCTA IPUBEICH
HIDKE.

OO6mmii 06beM T0JKeH cocTaBnsaTh 20-25 cTpanuil (6e3 nprioxenuii). Bo BBeZieHHH 000CHOBBIBACTCS aKTYalIbHOCTh TEMBI, €€
pakTUdecKas 3HauMMocTh. CoJiepikaHue JOJDKHO OBITh IPEACTABICHO B pa3BepHYTOM Bujie. [IpencTaBieHHbIe B TEKCTE TaOIUIIbI
JIOJDKHBI UIMETh CKBO3HYIO HyMepaluio. HoMep TabInIbl MpocTaBIsieTCsl BBEPXY CIpaBa. 3aroJoBOK TAOIHIBI TOMEIAeTCs C
BBIPaBHUBaHHEM 110 IIEHTPY. Ha kaxayio TabnuIly 1 puCyHOK HEOOXOAUMBI CCHUIKU B TEKCTE "B COOTBETCTBUU C PUCYHKOM 5
(tabmuneii 3)". B 3akimroueHun pedepaTa n3naraloTcs KpaTkue BBIBOABI IO pe3yiibTaTtaM paboThl, XapaKTepU3yIOIINe CTENeHb PeIeHHUS
3aj1a4, IOCTaBJICHHBIX BO BBeJCHUU. ClielyeT yTOUHUTD, B KAKOW CTENEHH yAaJI0Ch Peall30BaTh LeNb peheprupoBanus, 0003HaYUTh
po06JIeMbl, KOTOPBIE HE YAAIOCh PEIINTh B X0/I¢ HAaMcaHus pedepara.

JlaHHbIe 0 HaliIGHHBIX UCTOYHUKAX CIIEAYyeT 3aHOCUTH B Oubnuorpaguueckuii cnucok. ICTOUHUKY B CIIUCKE PACIIOIAraioTcs B
anaBUTHOM HOpPAIKE IO (paMUINK IepBOro aBTopa (Ha3zBaHuio). CylecTBYIOT perjlaMeHTUPOBAHHbIE IPaBUIIa 0(OPMICHUS
oubmuorpapudeckux ucrounukos 'OCT 7.05-2008. IlepedeHs HCIOIB3yEeMOM JTIUTEPATYPHI JOJDKEH COJACPKaTh MUHUMYM 15
HauMEHOBAaHUH.
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