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Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodeccop) lanuH A.B. kadbenpa
MatemMaTtnyeckomn CTaTMCTUKN OTAeNeHne NpUKnaaHom MaTeMaTukm 1 MHopMaTuku |
avlapine@mail.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llensamum ocsoeHme gucumnimHbl "@yHKLUMOHANbHBIN aHanmn3" aBnaoTcs: OopMmMpoBaHmne
MaremaTtnyeckom KynbTypbl CTYOEHTOB, Ppa3BUTME CUCTEMHOIO MaTEMaTMYEeCKOro MbIlWIEHMS.
OucumnnuHa siBnsieTcst 0b6obleHnem Ha 6eCKOHEYHO-MEpPHbI crnyyai naei anrebpbl,
MaTteMaTu4eckoro aHanuaa u reometpun. oewn, metoabl, TePMUHONOMNS, 0603HAYEHMS N CTUND
PYHKLIMOHANIbHOrO aHan13a NpPoHM3bIBAKOT NOYTU BCe 06nacT MateMaTuku, o6 beanHss ee B eanHoe
uenoe.

3HaHWs, NPaKTUYECKNE HABBLIKM, MONYYEHHbBIE MPU OCBOEHMMN AUCUMMIMHBI "PYHKLMOHANbHbIN
aHanma" ncnonb3yTcs obydyaemMbiMU MPU N3YYEeHNM NPOECCUOHANBHBIX ANCUMMNIINH, a TaKXe Npu
BbIMOMHEHMUN KYPCOBbIX 1 AUMNIOMHbIX PaboT.

3apaun, peweHune KOTopbix obecrneynBaeT 4OCTUXEHME LIENN:

1. OOPMMPOBaHMNE NMOHUMAHMS 3HAYNUMOCTM MATEMATMYECKO COCTaBNSIOWEN B
€CTeCTBEHHO-Hay4HOM obpa3oBaHunn bakanaepa;

2. 03HaKOMJIEHME CUCTEMbI MOHATUIA, UCMOMb3YeMbIX AN ONUCAHUS BaXHENILNX MaTeMaTnyeckmnx
Momenenm n MateMaTU4ecknx METOLOB B UX B3aMMOCBSA3M;

3. hopMMpoBaHME HABLIKOB U YMEHWIA UCMONIb30BAHUS COBPEMEHHbLIX MaTEMATUYECKUX MOAENEN W
METOLOB.

2. MecTO AMCUMNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " b1.6.9 OucunnnunHbel (Mogynm)" OCHOBHOW
obpasosaTtenbHoi nporpammbl 01.03.02 MNpuknagHas matemartuka 1 MHGOpPMaTKa U OTHOCUTCS K
6a3oBoii (obwenpodeccrnoHanbHoi) yactn. OceamBaeTcs Ha 2 Kypce, 4 CeMecTp.

OucumnnnHa "dyHKUMOHaNbHbIR aHanm3" BxoauT B 6a30BYO 4acTb MateMaTn4yeckoro u
€CTeCTBEHHOHAy4YHOro LMkna noarotoBkn 6akanaspa no HanpasneHuio "MNpuknagHas Mmatematuka u
NHgoopmatmka".

Nornyeckas v cogepxarenbHO - MeTognyeckas B3aMMoCBa3b C APYrMMM AUCUUNIMHAMUY U 4aCTaMU
OOQI BbipaxaeTcs B Cneaylowem.

Lna ocBoeHns oncumnIvHbl UCNONMb3YOTCA 3HAHWUS, YMEHUSA N BUAbI OEATENbHOCTMW,
CPOpMMpOBaHHbIE B NpoLecce naydeHns npeametos "MaTtematnyeckuin aHanms 1",
"MaTematuyeckuin aHanms 2", "Anrebpa n reometpus”.

TpeboBaHWs K BXOAHbBIM 3HAHUSM U YMEHUSIM CTYAEHTA - 3HAHME NOEN N METOLOB MAaTEMaTMYECKOro
aHanmaa, reoMeTpun 1 NMHeNHoN anrebpsl.

3HaHUS 1 yMeHUs, (hopMUPyeMble B MPOLECCe U3yHeHns AUCLUNANHBI "PyHKUMOHAaNbHbIA aHanna"
6yoyT NCNonb30BaTbCs B AaNbHENWEM MPU OCBOEHMMN CNeayoWnX AUCLUNANH MaTEMaTUYECKOro 1
€CTECTBEHHO-HAY4YHOro, NpogoeccnoHanbHoro umknos: "Metoabl ontumMmndaumnn”, "YucneHHole
meTonbl", "YpaBHeHNs MmatemMaTnyeckomn omankn” n ap.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNNn:

PacwucpoBka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTEHLUN
OriK-1
(npodbeccrnoHanbHble

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

Peruct JdOMNOHHBIV HOMEP 1T ;;Eﬁ
s OFMALIMG

Crpanuua 3 us 16. — o

o



Mporpamma ancumninHbl "®yHKUMoHanbHbln aHanuna”; 01.03.02 MNMpuknagHas matematmka v MHopmaTrka; npodpeccop, a.H. (npodeccop)
NanuvH A.B.

KOMNeTeHumm)

CNocobHOCTb MCNONb30BaTh 6a30Bble 3HAHWS ECTECTBEHHbIX
HayK, Matematukn n MHPOPMaTmKn, OCHOBHbIE (PaKThl,
KOHLUEeNUUKn, NpuUHLUNMbl TEOPUN, CBA3AHHbIX C NPUKNaLHON

PerncTtpaunoHHbii HoMep A B¥FP6H H bl |
Crpanuua 4 u3 16. Il YHHBEPCHTET

S OEMALMGHHE AHATKTHHES AR CHCTEMA Ky



Mporpamma ancumninHbl "®yHKUMoHanbHbln aHanuna”; 01.03.02 MNMpuknagHas matematmka v MHopmaTrka; npodpeccop, a.H. (npodeccop)
NanuvH A.B.

MaremMaTukom N NHPOPMaTNKON

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PeructpaumnoHHblii Homep A

5AE
CtpaHnua 5 ns 16. J 11 4 ITI

S OEALIK G
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaemoi KOMNeTeHLUN
MK-2
CMocOoBHOCTb NOHMMATb, COBEPLIEHCTBOBATbL M NMPUMEHSTb
(npodheccunoHanbHble . o
BPEMEHHbIVM MaTemMaTmn4eckunm ann T
KOMMETEHLIAM) coBpeme aremartmn4yec annapa

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

pasnenbl PyHKLMOHANbHOrO aHanmaa, koTopble TPaanLUMOHHO MCNONb3YIOTCS NPW UCCNen0oBaHN
CBOICTB AndodoepeHumanbHbiX YPaBHEHW C YaCTHbIMU MPON3BOAHbIMU, MPY NMOCTPOEHUN YNCTIEHHBIX
METOAOB pPeleHnst 3aaay MaTeMaTnyeckon omamkm, 1 3HaKOMCTBO C KOTOPbIMU HEOHXOAUMO Onst
MaTemaTtuka-npuknagHuKka.

2. NONXEH yMeTb:
npakTU4eCcKn pewarb NpUMepbl No PyHKLUMOHANbHOMY aHanmay.

3. OONXEeH BnageTb:

Kypcamn no HeNMHENHbIM YypaBHEHUSAM C YaCTHbIMU NPOU3BOLAHBIMU N MO YUCIEHHbIM METOAAM
pelleHns ypaBHeEHNn MaTeEMATMYECKON OU3NKMN.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
MOSIHOE 03HAKOMJIEHNE C TeOpME N MeToaaMmn PyHKLIMOHANbHOro aHannaa.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 4 ceMecTpe.

CyMMapHo no aucumnianHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 b6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHe/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNANUHbI/MOAYNA

Buabl n yacobl
Paspen ayautopHow paborTbl,
Hepens X TPYA0EeMKOCTb Tekywme dhopMbi
N .D.MKIIL:)V‘IJ‘I'IVJLV;I'HE.I/ Ce"'echcemecha (B yacax) KoHTponst
neKu““nPaKT"“eCKMenaﬁopaTopHue
3aHATUA pabortbl

4 Tema 1. Cucremsnl
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
[MncbMeHHoe
nomMauHee
2.[Tema 2. lNoHaTne mepbl 4 5 0 5 sananmne
lMncbMeHHoe
Tema 3. Mepa Jlebera,
nomawHee
3.|Mepa 4 5 0 5 3anaHme
Nebera-Ctuntbeca
[MncbMeHHoe
4 Tema 4. Namepumble 4 5 0 5 nomatuiHee
"[yHKUMK 3ajaHve
lMncbMeHHoe
Tema 5. InTerpan JomaliHee
. 4 4 4
5 Nebera 0 3agaHve
KoHTponbHas
paboTta
Tema 6. NHTerpan lMncbMeHHoe
6. 4 4 0 4
Nebera nomalHee
3apaHve
Tema 7. lNoHATHE
NVHENHOro
HOPMMNPOBAHHOIO [VCBMEHHOE
npoCTpaHCTBa. nomaHee
7.\lluHenHble onepaTtopbl 1| 4 4 0 4
3apaHve
doyHKLMOHanNbl B
NVHENHOM
HOPMNPOBAHHOM
NnpoCTpaHCcTBe
Tema 8. lNoHsTNE
runbbepToBa KoHTponbHas
NpOCTpaHcTBa. pabota
8 ConpsxeHHble n 4 4 0 4 [MncbMeHHoe
‘lcamoconpsXeHHble nomMauHee
oneparopbl B 3ajaHve
rmnb6epToBOM
NnpoCTpPaHCTBe
Tema . NTorosas 4 0 0 0 OK3aMeH
" |dopma KoHTpoOnNA
Ntoro 36 0 36

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. CucteMbl MHOXECTB
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neKumnoHHoe 3aHsiTne (5 yaca(os)):

Konbua u anrebpbl. Onepaumm B konbLe MHoXecTB. MNMonykonbua n nonyanrebpsbl. CBolicTBa
nonykoned.

naboparopHas pabora (5 yaca(oB)):
MuHMManbHoe KonbLo, coaepXalliee nosyKonbLo.
Tewma 2. NoHATUE Mepbl

JNIeKLMOHHOe 3aHsiTne (5 4yaca(os)):

OnpepeneHve KOHeYHO afaAUTUBHOM N CYETHO-aaANTVBHOW Mepbl. MNpoaoNXeHe Mepbl ¢
rnofyKonbLa Ha MUHUMaNbHOE KOMbLIO.

naboparopHas pabora (5 4aca(oB)):

OCHOBHbIE CBOWCTBa Mepbl: CHETHAs MOHOTOHHOCTb, MONYyanaNTUBHOCTb, HEMPEPLIBHOCTD.
Tema 3. Mepa Jlebera, mepa Jlebera-Ctuntbeca

JNeKuMoHHoe 3aHsiTne (5 4yaca(os)):

BHewHss mepa. Mameprmble MHOXecTBa. Anrebpa namepumbix MHOXeCTB. CYeTHas ananMTUBHOCTb
Mepbl Jlebera. Curma-anrebpa nameprMbiX MHOXECTB.

naboparopHas pabora (5 yaca(oB)):

Mepel Jlebera n Jlebera-Ctuntbeca Ha NPSIMOIA.
Tema 4. U3mepumbie pyHKL NN

neKkumnoHHoe 3aHsiTne (5 yaca(os)):

OnpepneneHns n 6a3oBble CBONCTBA M3MEPUMbIX (PYHKLMIA. MpocTble oyHKLMKN N KPUTEPWUIA
namepumocTn. Teopema Eroposa.

naboparopHas pabora (5 yaca(oB)):

CxogumocTb noytn Berogy. CxoomMMocTb No4TH pasHoMepHas (no Eroposy). CxoomMMocTb No Mepe.
Tema 5. UHTerpan Jlebera

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

WHTerpan ot npoctoit doyHkuun. Obliee onpeneneHne HTerpana nu ero KOPPekTHocTb. CyeTHas
agOovMTUBHOCTL MHTerpana Jlebera. AbcontoTHasi HeNpPepbIBHOCTb MHTerpana Jlebera.

naboparopHas pabora (4 4aca(oB)):

OCHOBHble CBOMNCTBA MHTErpana: IMHeNHOCTb, UHTErPUPOBAHNE HEPABEHCTB, UHTErPUPYEMOCTb
OrpaHVyeHHon 1 Maxxopmnpyemomn OyHKLIUN.

Tema 6. NHTerpan lebera

neKumnoHHoe 3aHsitne (4 yaca(os)):

Teopemsbl Jlebera, b. Nlesu n daty o npenensHOM nepexone non 3HakoM MHTerpana.
naboparopHas pabora (4 4aca(oB)):

WHterpan Ilebera Ha npsimoii. CpaBHEHUE C COOCTBEHHBIM 1 HECOBCTBEHHbBIM UHTErpanom Prmana.
HepaseHcTtBa Ménbaepa n MuHkosckoro. MNpocTpaHcTtea Jlebera.

Tema 7. NOHAATUE NMHEMHOIO HOPMUPOBAHHOIO NPOCTpaHCTBa. JIHenHbIe onepaTopbl U
PYHKUUOHanNbI B IMHEMHOM HOPMUPOBAHHOM NPOCTPaHCTBE

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

OnpepneneHunst n NpyuMepbl NPOCTPaHCTB. Cxoaawmecs NocnenoBaTe/ibHOCTH, OTKPbITbIE U
3aMKHyTble MHoXecTBa. CenapabenbHble NpocTpaHcTBa. [MonHble NPOCTpaHCTBa.

naboparopHasi pabora (4 4aca(oB)):
MpoCTPaHCTBO NMHENHbIX OrPaHNYEHHbIX ONepPaTopoB.

Tema 8. MNoHATUHE rVIﬂbﬁepTOBa npocTpaHCTBA. COHpSI)KeHHbIe n camoconpsi>XxeHHble
onepartopbl B rMﬂbﬁepTOBOM npocTpaHCTBe

JNeKLMoHHOoe 3aHsiTne (4 4yaca(os)):

MnbbepToBbl NpocTpaHcTBa. OpToroHanbHoCcTb. OpPTOroHanbHOE pasnoXeHne NPoCTPaHCTBaA.
Teopema Pucca o npencraBneHun NTMHENHOrO OrpaHMYeHHOro (pyHKUMoHana.

naboparopHas pabora (4 4aca(oB)):
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ConpsiXeHHble U caMOCONPsIXeHHbIE oriepaTopbl B rnibbepToBoOM nNpocTpaHcTee. Hopma
CaMOCOMPSIXXEHHOro onepartopa.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNibHOM paboTbl AUCLMUNNHBI (MOOYNS)

Buabi
Paspnen Hepens | camocTosiTensHon [TpyAo0eMKOCTb PopMbl KOHTpOn:
Cemecrp caMoCTosATeNIbHOU
AvcuvnnuHbl cemecTtpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
noaroToBK
Tema 1. Cucrtemsl ugﬂa%:erc? 4 noMallHee
‘IMHOXecCTB sananms 3ajaHve
noaroToBka
MalLlH
|Tema 2. NoHATME Mepbl JoMallHero 4 flomalliHee
3ananms 3ajaHve
Tema 3. Mepa Jlebera, noaroToBka noMalHee
.|Mepa JoMallHero 4 3anaHne
Neb6era-Ctnntbeca 3a4aHns
noaroToBK
Tema 4. VIamepumble ngﬂaciugerg 4 noMallHee
"|yHKUMN 3a.0aHMS 3ajaHne
noaroToBK
Tema 5. VIHTerpan ngﬂa?ljﬁerg 5 JomaliHee
‘Nebera 3anaHms 3agaHue
noaroToBka
MalLlH
JomauwHero 3 ggﬂ:HM:e
Tema 6. NHTerpan 3adaHus
|etera nolroroska k KOHTPONbHas
KOHTPONbHOMN 2 6 P
paboTe pabota
Tema 7. lNoHsATME
NVUHENHOTO
HOPMMPOBAHHOIO
npocTpaHcTBa. noaroToBka
J MalLlH
/lnHenHble onepaTopbl 1 JoMallHero 5 ggﬂ:HM:e
JOYHKLMOHanNbI B 3ajaHuns
NVUHENHOM
HOPMNPOBAHHOM
NpoCTPaHCTBE
Tewma 8. lNoHATME
noaroToBka
runobepToBa uoﬂamHero 3 nomailuHee
npoCcTpaHcTBa. 3ajaHve
ConpsxeHHble 1 3afanm
‘[caMoconpsiXXeHHble
onepaTtopsbl B MOAroToBKa K KOHTPONbHas
rMnbbepToBOM KOHTPONBHON 2 paboTa
MPOCTPaHCTBE pabote
Ntoro 36

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

YTteHune nekuuii No JaHHON ANCUMNAMHE NPOBOAMTCS TPALNLMOHHBIM CNOCOOOM.

CTtyneHTaM npenocTaBnseTcs BO3MOXHOCTb AN CaMONOAroTOBKM M MOArOTOBKM K 9K3aMeHy
NCNONb30BaTb 3NEKTPOHHbIN BAPUaHT KOHCMEeKTa NekKUni, NoAroTOBNEHHbIN NpenoaasaTesieM B
COOTBETCTBME C NNaHOM nekumn.
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Mpu paboTe ncnonbayeTcs ananoroas opma BeAeHNs NEKUMIA C MOCTAHOBKOW 1 peLleHneMm
npobnemMHbIx 3a8a4, 06CyXAEeHNEM ANCKYCCUOHHBIX MOMEHTOB U T.4,.

Hpm npoeeneHnn npakTn4ecknx 3aHATUIM co3paloTcs ycnosunsa ond MakCmMMalibHO CaMOCTOATENIbHOIO
BbIMNOMIHEHNA 3a0aHUN. HOSTOMy npw nposeneHnn nNpakTn4eckoro 3aHATNA npenonasaTtesito
pekomeHOyeTCA:

1. MpoBecTn aKcnpecc-onpoc (YCTHO UK B TECTOBOM (DOPME) MO TEOPETUHECKOMY MaTe-puany,
HeobxoAMMOMY A5 BbINOMHEHWS paboThbl (C OLLEHKOMN).

2. MNpoBepnTb NPaBUIbHOCTb BbINOMHEHNS 3a4aHWNIA, NOATOTOBMIEHHbBIX CTYAEHTOM AoMa (C OLEHKOA).

Nio6oin NpakTUYeckoe 3aHATUE BKIOYAET CaMOCTOATENbHYO NPopaboTKy TeopPeTUYeckoro
Matepvana u n3ydyeHue MeTodvKuN peleHns TUNMYHbIX 3adad. HekoTopble 3amadyun comepxar
3NEMEeHTbl Hay4YHbIX UCCNenoBaHNiA, KOTOpble MOTryT nNoTpeboBaTb yrnybneHHON CaMoCTOSTENbHOM
NpopaboTKn TeopeTMYecKoro Matepuana.

MNpu opraHv3auny BHeayAUTOPHON CaMOCTOSTENbHON paboTbl MO AaHHOW AMCLMNANHE
npenonasarento peKkoMeHayeTCcsa NCNonb3oBaTth cnenylowme ee popmbl:

- pelweHne CTyAeHTOM CaMoCTOSTeNbHbIX 3a4a4 0ObIYHON CMOXHOCTW, HANPaBAEHHbIX Ha
3aKkpenneHue 3HaHum 1 yMeHui,

- BbINMONMHEHNE NHOMBMAOYalIbHbIX 3a4aHnin NOBbIWEHHOM CNOXHOCTH, HanpaBf€HHbIX HA pa3BUTNE y
CTyOEHTOB HAay4YHOro MbllNneHnsa n NHNUMaTuBbl.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. CucteMbl MHOXECTB
noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

any6neHHoe n3ydyeHune nmutepartypbl No TeMe: KoJibua U 1 nonykosnbua; MMHMManbHOE KOJibUO,
cogepxatuee nonykonbuo. PeweHne 3anav: NOCTPOEHME KOJEeL, MHOXECTB Ha NPSAMO N Ha
NNOCKOCTN.

Tema 2. NoHsATME Mepbl
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

YrnybneHHoe nayyeHve nutepatypbl No TeMe: NPOAOIXEHNE MePbI C MOMYKOMbLA Ha MUHUMaNbHOE
KonbLo. PelweHre 3anay: NoCTpOeHe NPoA0NXEHNA Mep C NMONYKONEL Ha MMHUManbHble KOonbLa
MHOXECTB Ha NMPsIMOIA U MAIOCKOCTW.

Tema 3. Mepa Jlebera, mepa Jlebera-Ctuntbeca
noMallHee 3afaHve , NPUMepPHbIE BOMPOCHI:

any6neHHoe n3y4yeHune nmutepartypbl No TemMe: cmrma-anreépa N3MEPUMbIX MHOXECTB. PeweHne
3anay: NoCTpoeHmne Knaccos N3MEPMMbIX MHOXKECTB C NOMOLLBIO npouenypbobl Nebera c
MCNonb30BaHNEM Pa3/IMYHbIX q3yHKLI,I/II7I, nopoxgawuwmnx Mmepy.

Tema 4. U3mepuMble chyHKLMUU
JoMallHee 3afaHune , npuMepHble BONpPOCHI:

YrnybneHHoe n3yd4eHne nutepatypbl No TeMe: CX0AMMOCTb MOYTU BCIOAY, NOYTU paBHOMepHas (Mo
Eroposy) n no Mepe; cBA3b Mexay HUMKU. PelleHne 3anay: nccnenoBaHme knacca n3MepuMbIx
OYHKLMIA N ero 3aMKHYTOCTU OTHOCUTENbHO apupMeTnYecKux onepauuni, npeaenbHoro nepexona,
BbI4MCIIEHNS BEPXHUX FrPaHENR.

Tema 5. UHTerpan Jlebera
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

YrnybneHHoe n3yyeHme nutepaTypbl N0 TEME: CHETHAS aaanTUBHOCTb UHTerpana Jlebera. PeweHune
3a4ay: NOCTPOEHUE NPUMEPOB NOCNEN0BATENBHOCTEN (OYHKLMIA, CXOAAWMXCS B CPEAHEM, MO MepeE,
PaBHOMEPHO M B3aNMOCBS3b MEXY 3TUMW TUMAMU CXOAMMOCTH.

Tema 6. UHTerpan Jlebera
ooMallHee 3agaHue , MpUMepHble BOMPOCHI:
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YrnybneHHoe nayyeHme nutepaTypbl No TeMe: NpeaenbHblii Nepexon non 3HakoMm nHterpana Jlebera.
PeweHne 3apay: cpaBHEHME HOPM PasnnyHbIX NPOCTpaHCcTB Jlebera (HepaBeHCTBA BIOXEHNS).
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

Mpumepbl Bonpocos: 1. Haitn mepy Jlebera noaMHoxecTBa otpeska [0,1], cocTosiwero ns3 ymcen, y
KOTOpbIX B OECATUYHOM 3anncu umudpa 1 BcTpeyaeTcs paHblue, Yem undgpa 2. 2. Jlokasartb, 4TO
MOLLHOCTb MHOXECTBa M3mMepuMblx no Jlebery noamHoxecTs otpe3ka [0,1] 6onblie MOLWHOCTH
KOHTUHYyMa. 3. [lokasaTb, YTO BCSIKOE MHOXECTBO, PaCMnofioXXEeHHOe Ha NpsSMON (oaxe ecnu
MHOXECTBO SIBNSIETCSH HEM3MEPVIMbIM HA NPSAMOI) U3MEPUMO Ha MNOCKOCTU, KOTopas NpoxoauT 4yepes
a1y NpsiMyio. 4. IlokasaTb, YTO BCSKas TO4Ka paspbiBa PYHKLMW C OrpaHNYEHHbIM N3MEHEHWEM, ECTb
TO4YKa paspbiBa Nepsoro poda. 5. [lokasarb, 4TO CXOANMOCTb B CPEAHEM BNeYeT CXOANUMOCTb Mo
Mepe.

Tema 7. NoHATME NMHEMHOrO HOPMUPOBAHHOIO NpocTpaHcTBa. JIMHenHble oneparopbl U
coyHKUMOHanbl B IMHEMHOM HOPMUPOBaHHOM MpPOCTPaHCTBe

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

YrnybneHHoe n3yyeHme nutepatypbl No Teme: npocTpaHcTea Jlebera, ux nonHoTa un
cenapabenbHOCTb. PeleHne 3aaay: n3y4yeHme NonHOTbI/HEMOMHOTHI PYHKUMOHANbHbBIX MPOCTPAHCTB
C Pa3NnYHbIMA HOPMUPOBKAMU; NCCNEAOBAHNE OrPaHNYEHHOCTU onepaTopa AMgePEHLMPOBAHUS B
pasnnyHbIX Napax NPOCTPaHCTB.

Tema 8. MoHsiTME rMNb6epToBa NpocTpaHcTBa. ConpsiXeHHble U CaMOCOMNpPsiXeHHbIe
onepartopbl B runb6epToBOM NPOCTpaHCTBE

LoMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

YrnybneHHoe n3yyeHne nutepartypbl No TEMEe: OPTOroHanbHoOe pasnoxeHne runbbepTosa
NPOCTPAHCTBA; OPTOroHaNbHble CUCTEMbI U psiabl Pypbe B runbbepToBOM NpocTpaHcTee. PeleHune
3a4ay4: NOCTPOEHVE 0OLWMX BUOOB NIMHENHBIX OrPaHNYEHHbIX (PYHKLIMOHANOB B 6aHax0BbIX
NPOCTPaHCTBax NocnenoBaTeNbHOCTEN U (PYHKLMIA.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

Mpumepsbl Bonpocos: 1.[lokasaTb, YTO NMHean HenpepbiBHO ANIEPEHUNPYEMBIX (PYHKLNIA He
SBNSIETCA MNOANPOCTPAHCTBOM NMPOCTPAHCTBA HEMPEPbIBHLIX (PYHKUMIA. 2.[lokasaTh, YTO cKanspHoe
Npov3BeaeHne HenpepbIBHO OTHOCUTENIbHO CXOAMMOCTHM No HopMe. 3.[lokasaTtb, 4To B
KOHEYHOMEPHOM MPOCTPAHCTBE BCE HOPMbI 3KBMBANEHTHbI. 4.MOCTPOMTL CKanspHoe Npov3BeaeHue B
HOPMUPOBaHHOM NPOCTPAHCTBE, HOPMa KOTOPOro YAOBNETBOPSIET PABEHCTBY Napannenorpamma.
5.MpviBecTn NpuMepbl OPTOroHaNbHbLIX CUCTEM B rnibbepToBOM NpocTpaHcTee Jlebera Ha oTpeske.

Tema . UToroBas coopma KOHTpoOns

MprMepHbIe BONPOCHI K 9K3aMeHYy:

Bcero no Tekyuweit pabote cTyaeHT MoXeT HabpaTtb 50 6annos.

CTyneHT [onycKaeTcs K 9K3aMeHy, ecnm OH Habpan no Tekyuwern pabote He MeHee 28 6ansnos.
MuvHMManbHoOe Konn4ecTBo 6annoB No KaxaoMy U3 BULOOB Tekyllel paboTbl COCTAaBNAET MOMOBUHY OT
MakCUMasnbHOro.

TemaTuka DoMawHMX CaMOCTOSATENbHbIX paboT:

Ynbsanos lN.J1., baxsanos A.H., IbsyeHko M.U., KasapbsaH K.C., CugoyaHTac 1. JencTButenbHbIn
aHanm3 B 3agadax. - M.: duamatnurt, 2005. 416 c.

Bonpochbl k ak3ameHy.

YacTb 1. Teopus mepbl n nHterpan Jlebera.

1. OnpeLeneHne KonbLa 1 NonykosbLia MHOXECTB, NEPEYNCIEHNE NX CBOWCTB.
2. MnHumanbHoe KonbLo, coaepxallee nonykonbLo.

3. OnpegneneHne KOHEYHO aaaNTUBHOM U CHETHO-aAANTUBHOW MEpbI.

4. MpopoonxeHne Mepbl C NosyKosbLa Ha MUHUMaNbHOE KOMbLO.

5. I'Iepeql/lcneHl/le OCHOBHbIX CBOWCTB Mepbl: CHeTHass MOHOTOHHOCTb, MOJlyadaAnTUBHOCTD,
HernpepbIBHOCTb.

6. OnpeneneHne BHEWHE MePbl 1 K3MEPMMOr0 MHOXECTBA.
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7. Anrebpa n3ameprmbIx MHOXECTB.

8. OnpeneneHns n 6a3oBble CBONCTBA N3MEPUMbIX (OYHKLIWIA.

9. Kputepunn namepmmocTtn qoyHKUUKN Yepes npenen npocTbiX OYHKLUNIA.

10. OkBMUBANEHTHbIE (PYHKLNN, UBMEPUMOCTb.

11. Cx04MMOCTb NOYTK BCOOY, U3MEPMMOCTb Npeaena.

12. CxoamMMoCTb NoYTK BCrody, "no4tn pasHoMmepHas" (Mo Eroposy) n no mepe. CBA3b Mexay HAMU.
13. Onpegnenenune nHterpana Jlebera ot NPOCTON PYHKLMUN.

14. Obwee onpeneneHune nHterpana Jlebera n ero KOPPEKTHOCTb.

15. [lepeymncneHme OCHOBHbIX CBOMCTB UHTErpana: MMHEeNHOCTb, UHTErPUPOBaHNE HEPABEHCTB,
WNHTErpupyemMoCTb OrpaHN4eHHON N MaxXopupyemor PyHKL UK.

16. 1-as Teopema 0 CHETHON afoanTUBHOCTU NHTerpana Jlebera (NpsiMoe yTBEPXAEHME).

17. dopMynnpoBKa 2-0i TEOPEMbl O CHETHOW afnanTUBHOCTM MHTerpana Jlebera (obpaTHoe
yTBEPXAEHME).

18. dopmynnposka pesynbtaTta 06 abcontoTHON HenpepbIBHOCTM UHTerpana Jlebera.
19. Teopema Jlebera o npenenbHOM nNepexoae nog 3HaKoM MHTerpana.
20. ®opmynuposka Teopem b. Jlesn n Pary.

YacTb 2.

1. OnpeneneHunst n NnpuMepbl HOPMUPOBAHHbBIX MPOCTPAHCTB.

2. NocnepoBatenbHOCTM B HOPMUPOBAHHOM MPOCTPAHCTBE, OTKPbITbIE N 32 MKHYTble MHOXECTBA.
CenapabenbHble 1 NofHble NPOoCTpPaHCcTBa (NpocTpaHcTea baHaxa).

3. Teopema 06 3KBMBANEHTHOCTU HOPM B KOHEYHOMEPHbIX NMPOCTPAHCTBAX.
4. JlnHeansl 1 NOANPOCTPAHCTBA HOPMUPOBAHHOMO MPOCTPAHCTBA.

5. CkansipHoe npoun3sseneHne. MNpumepbl eBKINAO0BLIX NPOCTPAHCTB. CX0ANMMOCTb, OFPaHUYEHHOCTD.
MnbbepToBbI NPOCTPAHCTBA.

6. OpTOoroHanbHoe pasnoxeHune rmnbLbepToBa NPOCTPAHCTBA.

7. OpTOroHanbHble CUCTEMBI U paabl Pypbe.

8. JlnHenHble onepatopbl B HOPMUPOBAHHBIX MPOCTPAHCTBAX; HENPEPbIBHOCTb N OrpaHUYEHHOCTb
9. MpocCTpaHCTBO NNHEVHbLIX HENPEPbLIBHbLIX ONEepaTopoB; onpeaeneHne, nNonHoTa.

10. ObpartHbIi onepatop. Jlemma o cywecTBoBaHUM 06paTHOrO NMHERHOrO
onepartopa K TMHenHOMy onepartopy.

11. ObpartHbIi onepatop. [1Be Teopembl 06 OrpaHMYEHHOCTM 0BpaTHOro oneparopa.
12. JlnHelHble HenpepbiBHblE (PYHKLIMOHAbI, CONPSXEHHOE NPOCTPAHCTBO.

13. Teopema XaHa-baHaxa (popmynmpoeka) u cnegcteums.

14. Teopema Pucca o npeacTtaeneHune gyHkLMoHana B runb6epToBOM NpOCTPaHCTBE.
15. BTropoe conpsaXeHHoe NPOoCTPaHCTBO.

16. ConpsixxeHHble onepaTtopbl B rnnbbepToBOM NPOCTPAHCTBE.

7.1. OcHOoBHas nuTeparypa:

1. Konmoropos A.H., ®omMuH C.B. OSnemMeHTbl Teopumn qoyHKLMIA U OYHKLMOHANbHOro aHanuaa. - M.:
duamarnut, 2009. - 572c.

3BC "NaHb": http://e.lanbook.com/books/element.php?pl1_id=2206

2.llepctHes, AHaTtonuin Hnkonaeswny (O-p douns.-mart. Hayk ; 1938 -) . KoHcnekT nekuuin no
mMaremartmnyeckomy aHanuay [TekcT: anekTpoHHbIn pecypc] / A. H. WepcTtHes .- I3a. 5-e . - KasaHb :
KasaHckuin rocyaapcteeHHbIn yHuBepcuteT, 2009.

http://lioweb.ksu.ru/ebooks/05-IMM/05_33 2009 _000165.pdf
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3. HataHcoH W.I1. Teopusi doyHKUMIA BELECTBEHHOrO NepemMeHHoro. - CI6.: JlaHb, 2008. - 560c
9bC "IlaHb": http://e.lanbook.com/books/element.php?pl1_id=284

4. ['ypesny A. I., KopHes B. B., Xpomos A. . C60pHMK 3aay No PyHKUMOHANbHOMY aHanmay. -
CI6.: NaHb, 2012. - 192c.

3BC "NaHb": http://e.lanbook.com/books/element.php?pl1_id=3175

5. TpeHoruH B.A. ®yHKUWOHaNbHbIA aHanus. - M.: dusmartnut, 2007. - 488 c.
9BC "NaHb": http://e.lanbook.com/view/book/59471/

7.2. JlononHuTenbHasa nuteparypa:

1. Xenemckun A.4. Jlekuun no dpyHKUMOHanbHOMy aHanmay. - M.: MUHMO, 2014. - 560 c.

9BC "MNaHb": http://e.lanbook.com/view/book/56415/

2. TpeHoruH B.A., MNMucapesckuii 5.M., Cobonesa T.C. 3anaun n ynpaxHeHus no yHKLMOHANbHOMY
aHanuay. - M.: duamatnut, 2005. - 240 c.

9BC "MNaHb": http://e.lanbook.com/view/book/2342/

3. Xenemckuin A.A. KBaHTOBbIV PYHKLMOHANbHbIV aHann3 B 6€CKOOPANHATHOM U3N0XEHUN. - M.:
MUHMO, 2009. - 304 c.

9BC "MNaHb": http://e.lanbook.com/view/book/9433/

4. ebenes B. N. dyHKUMOHANbHbIA aHaNU3 1 BblYMCANTENbHAA MaTemMaTuka: yyebHoe nocobue. -
Mocksa: duamatnuT, 2005. - 295 c.

9BC "NaHb": http://e.lanbook.com/view/book/59277/

5. Mioctepruk J1.A., Cobones B.N. KpaTkunii kypc doyHKUumoHanbHoro aHanmaa. - Cl16.: "Maxb", 2009.
-272 c.

9BC "MNaHb": http://e.lanbook.com/view/book/245/

7.3. UHTepHeT-pecypcChbl:

Bukunenus - http://ru.wikipedia.org

[MopTan maTtematnyeckmx MHTEPHEeT-pecypcos - http://www.math.ru/

[MopTan matematnyeckmx MHTEPHET-PeCcypcos - http://www.exponenta.ru
[MopTan maTtemaTnyeckmx NMHTEpHeT-pecypcos - http://www.allmath.com/
MopTan pecypcos no maremartuke, anroputmmke n UT - http://algolist. manual.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHve ancumMnanHbl "PyHKUMOHaNbHbIA aHanu3" npeanonaraet NCNoNb30BaHNe CNenyroLWero
MaTepuanbHO-TEXHNYEeCKoro obecrneyeHus:

Nekummn n nabopatopHble 3aHATUSA MO ANCLUMNAMHE NPOBOAATCS B ayAMTOPUN, OCHALLEHHO [OCKON U
MEenoM(MapKepoM).

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 01.03.02 "MpuknagHaa maremarmka n nHgopmatmka" n npouno NoaroTosku
CuncTeMHoe nporpamMMupoBaHue .
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