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Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodeccop) lanuH A.B. kadbenpa
MaTeMaTMyeCcKon CTaTUCTUKN OTAENeHne NPUKNaaHon MmateMaTnkn n nHpopmaTmku |
Alexandr.Lapin@kpfu.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.

3HaHW4, NpakTnyeckme HaBblku, NOSTyYEHHbIE NPY OCBOEHUN OUCUMMNHBI "PYHKLNOHANbHbINA
aHanma" ncnonb3yTcs obydyaemMbiMU MPU N3YYEeHNM NPOECCUOHANBHBIX ANCUMMNIINH, a TaKXe Npu
BbIMOMHEHMUN KYPCOBbIX 1 AUMNIOMHbIX PaboT.

3anauu, peweHne KOTOpbIX obecrneynsaeT LOCTUXEHME Lenn:

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

2. 03HaAKOM/IEHNE CUCTEMbI MOHSATUIA, UCMONb3YEMbIX A/ ONMCAHMS BAXHENWMNX MaTeMaTUYecKux
MoJenel U MaTeMaTM4ecknx MeTo4oB B MX B3aUMOCBSA3U;

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 BkodeHa B pasgen " b2.6.3 ObwenpodeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpammel 010400.62 MNpuknagHas matemMaTuka n nHdopmaTtka n 0THOCUTCS K
6a3oBol (obwenpodeccmnoHanbHoit) yactn. OceamBaeTtcs Ha 1 Kypce, 2 ceMecTp.

Nornyeckas n cogepxarenbHo - MeToanyeckas B3aMMoCBa3b C APYrMM AUCUUNIMHAMUY U 4acTaMu
OOQIT BbipaxaeTcs B CneayoLwem.

Lna ocBoeHUS onCLUMNANHBI UCNONb3YIOTCSH 3HAHWUS, YMEHUS N BUAbI OEATENbHOCTMW,
chopmMupoBaHHble B npouecce n3ydyeHms npegmeTos "MartemaTnydeckuin aHanms 1",
"Maremartumyeckuii aHanma 2", "Anrebpa n reometpms".

TpeboBaHWs K BXOOHbBIM 3HAHNAM U YMEHUSM CTYAEHTA - 3HAHVE NOen N METOL0B MaTeMaTn4ecKoro
aHanunsa, reoMeTpum 1 NUHeRHoM anrebpsi.

3HaHWS 1 yMeHUs, hopMupyeMblie B NpoLecce N3y4eHns UCLMnAnHbl "®yHKLMOHaNbHbIA aHann3s"
6yoyT NCNoNb30BaTbCs B AaNbHENWEM MPU OCBOEHMMN CNEayWNX AUCLMNINH MaTEMATUYECKOTO 1
€CTECTBEHHO-HAay4YHOro, NpoeccnoHanbHOro unknos: "Metoabl ontummnaaumm”, "YncneHHole
meToabl", "YpaBHEHNS MateMaTn4eckomn omsnkn” n ap.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowmne KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemon KOMNETeHLUN

CNoCOBHOCTb AeMOHCTpaummy oblieHay4HbIX 6a30BbIX 3HAHWIA

LLncpbp komneTeHUUN

MK-1

TECTBEHHbIX HayK, MaTemMaTukm N uH MaTuKK, NOHUMaHU
(MpOCpecCroHanbHbIe ggH?)cE:!Hb?X CpaKT(?IZ lzojugnimﬂ n VIHLI,%I)I'?(?B a;eo |;||7|O e
KOMNeTeHLmm) ’ > NP ’ by,

CBSI3aHHbIX C MPUKNaAHOM MareMaTnkom N NHGOPMaTUKON
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Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
AK-7 CcnocobHoCTb cobupaTtb, 0bpabaTbiBaTh U MHTEPNPETUPOBATb
(NDOMECCHOHANbHbIE LNAHHbIE COBPEMEHHbIX Hay4YHbIX UCCNEeLOBaHWIA, HEOOX0AMMbIE
KOF:M'IeTeHLI,I/II/I) ans oopMUpoBaHNS BbIBOLOB MO COOTBETCTBYIOWMM HAYYHbIM,
NpodheccrnoHanbHbIM, CoOLManbHbIM U 3TUYECKUM Npobnemam
CnocobHOCTb pelaTb 3aaayv NPoM3BOACTBEHHON U
MK-9 TEXHONOrM4Yeckom OeaTenbHOCTU Ha NPogpeccnoHanbHOM
(npodbeccmoHanbHble YPOBHeE, BKNtoYas paspaboTky anropuTMUHECKNX U
KOMNeTeHLmm) MPOrpPaMMHbIX PeleHniA B 061acT CUCTEMHOMO M NPUKNAAHOro

nporpaMMnpoBaHns

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

pasnenbl PyHKLMOHANbHOrO aHanmaa, KoTopble TPaanLUMOHHO MCMONb3YIOTCS NPW UCCNen0oBaHM
CBOMCTB AndodoepeHumanbHbIX YPaBHEHW C YaCTHbIMU MPON3BOLHbLIMU, NMPY NMOCTPOEHUN YNCTIEHHBIX
METOAOB pPelleHnst 3aaay MaTeMaTnyeckon orsmkm, n 3HaKOMCTBO C KOTOPbIMU HEOHXOAUMO Onst
MatemaTtuka-npuknagHuKka.

2. NONXEH yMeTb:
npakTU4ecKn pewarb NpUMepbl No PyHKLUMOHANbHOMY aHanmay.

3. OONXEeH BnageTb:

Kypcamn no HeNMHENHbIM YypaBHEHUAM C YaCTHbIMU NPOU3BOLAHBIMU N MO YUCIIEHHbIM METOAAM
pelleHns ypaBHeEHNn MaTeEMATMHYECKON OU3NKMN.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
MOSIHOE O3HAKOMJIEHWE C TEOpPME N MeToaaMmn PyHKLIMOHANbHOro aHanun3a.

4. CTpyKTypa u cogepxaHue AUCLUMNINHLI/ MOayns
Obwas Tpya0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMINHBI 9K3aMeH BO 2 CeMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas pabota oueHnsaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 6annos.

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 AUCLUNNINHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ,D,VIKIILI.VIHHMHI::I/ CemMecTp cemecTpa (B yacax) \ll(ompgt:mp
oAyna Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|
Buabl n yacobl
Pasgmen ay,oMTOpHOM paboThbl,
Henens MX TPy A0EMKOCTb TekyLime coopmbl
N 'D'"Kn"(")v"lr;,';vs""b'/ CewleCTpceM'g.'crpa (B yacax) Y(L(I)J'HTpg;Slp
MpakTnueckuelllaboparopHble
Jlexumu 3aHATUA pa60TbI
omauwHee
Tema 1. Cucrtembl A
1. MHOXECTB 4 1-2 4 0 4 3ajaHuve
JomMallHee
2.[Tema 2. lNoHaTne mepbl 4 3-4 4 0 4 3amaHve
Tema 3. Mepa Jlebera, nomMalHee
3.|Mepa 4 5-6 4 0 4 3apaHve
Nebera-Ctuntbeca
omauwHee
Tema 4. Namepumble A
4, cyHKLMM 4 7-8 4 0 4 3apaHve
nomallHee
Tema 5. VIHTerpan
5. Nebera 4 9-10 4 0 4 3apjaHue
KOHTpONbHas
paboTta
6.2 O VirTerpan 4 | 1112 4 0 4  |nomauwmee
3apaHve
Tema 7. lNoHATHE
NMHENHOro
HOPMUPOBAHHOIO
NnpOoCTpaHCTBa. nomallHee
7.\llvHenHble onepaTopbl 1| 4 13-15 6 0 6 3apaHve
doyHKLMOHanb! B
NMHENHOM
HOPMUPOBAHHOM
NPOCTpPaHCTBE
Tema 8. lNoHsTNE
runbbepToBa
NnpOoCTpaHcTBa. EZ%LEZ”"H&H
ConpsixeHHble 1
8. CaMOCOMPSXEHHbIe 4 16-18 | 6 0 6 ggz:l:”;: ©
oneparopbl B
rmnb6epToBOM
4.2 CopepRaHMSBENCUUNNNHBI
TemgR\Gucfénmanfoxects| o 0 0 0 oK3ameH
nexUSERNG IR (4 uaca(or)):
Konbluarsranrebpbl. Onepauni B KoMblie MHOXECHES I'IlonyKomaua n nonya@eedbpbl|{ CBoiicTBa
noaykonei|

naboparopHas pabora (4 4aca(oB)):
MuHMManbHoe KonbLo, coaepXallee nonyKonbLo.
Tewma 2. NoHATUE Mepbl

KETPOHHBH
B_EPCHTET
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

Onpe,ueneHme KOHEYHO afouTUBHOM U CHETHO-aaAaANnTUBHOW Mepbil. ﬂpo,uonerme Mepbl C
nonykosnbua Ha MMHUMalibHOE KOJ/bLO.

naboparopHasi pabora (4 yaca(oB)):

OCHOBHbIE CBOWCTBa MEpbl: CHETHAs MOHOTOHHOCTb, MNONYyanOUTUBHOCTb, HEMPEPbIBHOCTD.
Tema 3. Mepa Jleb6era, mepa Jlebera-Ctuntbeca

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

BHewHsasa mepa. Mameprmble MHOXecTBa. Anrebpa namepumbix MHOXeCTB. CHeTHas ananMTUBHOCTb
mepbl Jlebera. Curma-anrebpa n3meprMbix MHOXECTB.

naboparopHasi pabora (4 4aca(oB)):

Mepsbl Jlebera un Jlebera-Ctuntbeca Ha NpsIMONA.
Tema 4. U3mepumbie pyHKLUMN

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

OnpepneneHns n 6a3oBble CBOMCTBA N3MEPUMbIX PYHKUMIA. [TpocTble coyHKLIMKN 1 KpUTEPWIA
namepumocTn. Teopema Eroposa.

naboparopHas pabora (4 yaca(oB)):

CxogumocTb noytn Betogy. CxoamMMocTb NoyTH pasHomepHas (no Eroposy). CxoamMMocTb No Mepe.
Tema 5. NHTerpan lebera

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

WHTerpan ot npocTtoit doyHkumm. Obluee onpeneneHne nHTerpana n ero KoppekTHocTb. CyeTHas
anauTMBHOCTL MHTerpana Nlebera. AbcontoTHas HenpepbIBHOCTb UHTerpana Jlebera.

naboparopHasi pabora (4 4aca(oB)):

OCHOBHblEe CBOWCTBA MHTErpana: IMHeMHOCTb, UHTErpUPOBaAHNE HEPABEHCTB, NHTErPUPYEMOCTb
OrpaHNYEHHON 1 MaXOPUPYEMON GOYHKLIUN.

Tema 6. UHTerpan Jlebera

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

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

WHTerpan Jlebera Ha npsimoii. CpaBHEHUE ¢ COOCTBEHHBIM 1 HECOBCTBEHHbBIM UHTErpanom Prumana.
HepaBseHcTtBa Ménboepa n MuHkosckoro. MNMpocTpaHcTtea Jlebera.

Tema 7. NoHATME NMHEMHOrO HOPMUPOBAHHOIO NpocTpaHcTBa. JIMHenHble oneparopbl U
cpyHKUMOHanbl B IMHEMHOM HOPMUPOBaAHHOM MpPOCTPaHCTBe

JNIeKLMOHHOoe 3aHsiTue (6 4aca(os)):

OnpepneneHuns 1 npuMepbl NPocTpaHcTB. Cxoasiwmecs NocnenoBaTelbHOCTU, OTKPbITbIE U
3aMKHyTble MHOXecTBa. CenapabenbHble NpocTpaHcTea. MonHble NpocTpaHCcTBa.

naboparopHas pabora (6 4aca(oB)):
[MpoCcTpaHCTBO NNHENHBIX OrPaHUYEHHbIX ONEPaToOpPOB.

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

JNIeKLMOHHOe 3aHsiTue (6 4aca(oB)):

MnbbepToBbl NpocTpaHcTBa. OpToroHanbHOCTb. OpPTOroHanbHOE pasnoXeHne NPoCTPaHCTBA.
Teopema Puricca o npeacTaBneHMmn MMHERHOro OrpaHNYeHHOro oyHKLUMoHana.

naboparopHasi pabora (6 4aca(oB)):

COI'IpFI)KeHHbIe N caMoconpsiXeHHble ornepaTtopbl B I'I/IJ'Ib6epTOBOM NPOCTPAaHCTBE. HopMa
caMoCOonpsaAXeHHOoro oneparopa.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
1 Tema 1. Cnctembl 4 1-0 zgﬂ;ﬂf':r'(g 4 nomailHee
MHOXECTB sanaHns 3afjaHve
noaroToBka
2.[Tema 2. lNoHsATME Mepbl 4 3-4 |DomalwHero 4 ggxg&;eee
3anaHus
Tema 3. Mepa Jlebera MoAroToBKa
’ MalLlH
3.|mMepa 4 5-6 |momaluHero 4 ggu:Hmeee
Nebera-Ctnntbeca 3afaHns
4 |Tema 4. Viavepumbie 4 7.8 zgﬂ;ﬂﬁgr'(g 4 fomalHee
"|pyHKLUMN HK
CPyHKU 3agaHus sanatne
noaroToBK
5 Tema 5. NHTerpan 4 9-10 OAroToeka 4 JomalHee
"[Nebera ) AomalliHero 3anaHve
3anaHus
Tema 6. VIHTerpan rioaroroska K KOHTpOnbHas
6. Nebera 4 11-12 |KOHTpObHOM 4 pabota
pabote
Tema 7. lNoHsATME
NINHENHOrO
HOPMWPOBAHHOIO
NpoCTpaHcTBa. noarotoska
7.[l\nHerHble onepatopbl M| 4 13-15 |pomaluHero 6 ggg:ﬁ;eee
OYHKUMOHanNbI B 3agaHus
NINHENHOM
HOPMMPOBAHHOM
NpoCTpPaHCTBE
Tewma 8. MNoHsATME
runbbeproBa
npocCTpaHcTBa.
8 ConpsiXeHHble 1 4 16-18 Egﬂggﬁ:ﬁ%; 6 KOHTPONbHas
‘lcamoconpsiXeHHble pabote paboTa
onepartopbl B
rMnb6epToOBOM
NpOCTPaHCTBE
WNtoro 36

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
YTteHne nekuuii No AaHHON AMCLMMAVHE NPOBOANTCS TPaAULMOHHBIM CNOCO6OM.

CTy,D,GHTaM npenocTaBnAaAeTcsa BO3AMOXHOCTb O/14 CaMONoArotoBkn 1 NoArotoBkn K aKk3aMeHy
MCnonb30BaTb SﬂeKTpOHHbIVI BapmMaHT KOHCNEKTa NneKunin, NoOAroTOBNEHHbIN npenonaBsaresieMm B
COOTBETCTBME C NNAHOM NeKUUi.

Mpu paboTe ncnonbayeTcs onanorosas opMa BeAeHNS NEKUMIA C MOCTAHOBKOW M peLleHneM
npobnemMHbIx 3a8a4, 06CyXAEHNEM ONCKYCCUOHHBIX MOMEHTOB U T.4,.

|_|pl/l nposeneHnn npakTn4ecknx 3aHATUM co3paloTcs ycnosumsa ond MakCnMMalibHO CaMOCTOATENIbHOIO
BbINOMIHEHNA 3a0aHUN. HOSTOMy npw npoeeneHnn nNpakTn4eckoro 3aHATUA npenonasartesito

pekomeHOyeTCA:

1. MpoBecTun aKcnpecc-onpoc (yCTHO UM B TECTOBOM (DOPME) MO TEOPETUHECKOMY MaTe-puany,
HeobxoAMMOMy A/151 BbINOMHEHMS PaboThbl (C OLLEHKOMN).

2. npOBepVITb npasBUbHOCTb BbIMO/IHEHNA 3adaHunn, NoAroToBMEHHbIX CTyOoeHTOM noMa (C OLleHKOVI).

PernctpaumoHHbin Homep 9106114
CrtpaHnua 7 us 12.
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Mporpamma ancumnnnHbl "®yHKUunoHanbHbIn aHanua”; 010400.62 MNprknagHas matemartuka n nHgopmartmka; npodeccop, A.H.
(npodpeccop) TanuH A.B.

Nioboin npakTudeckoe 3aHATUE BK/KOYAET CaMOCTOSTENbHYH NPopaboTky TeopeTU4ecKoro
MaTtepvana u n3yyeHue MeToauKn pelleHnst TMNMYHbLIX 3aaa4y. HekoTopble 3aaauun cogepxar
3NEMEHTbI Hay4YHbIX MCCNeaoBaHUiA, KOTopble MOryT NoTpeboBaTh yrnyGneHHoV CaMoCTOSTeNbHOA
NpopaboTKy TEOPETMYECKoro MaTeprana.

Hpm opraHM3aunu BHeayoUTOPHOWN CaMOCTOATENbHON pa6OTbI no OaHHOM ANUCUUNINHE
npenopasaTtento peKoMeHayeTCcs UCnonb3oBaTh cneayroune ee oopmbl:

- PELLEHNE CTYOAEHTOM CaMOCTOATENbHbIX 3a4a4 0ObIYHOM CNOXHOCTUN, HanpaBieHHbIX Ha
3aKkpenneHue 3HaHum 1 yMeHui,

- BbINMONMHEHNE nHOMBMAOYallbHbIX 3a4aHnin NOBbIWEHHOM CNOXHOCTH, Hanpae/ieHHbIX HA pa3BUTNE y
CTYyOEHTOB HAay4YHOro MbllWNeHnAa n NHNMUMaTuBhbl.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. CucteMbl MHOXECTB
JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

YFHY6HGHHOG n3ydyeHne nmutepartypbl N0 TEME: KOJibUa U 1 nonykKonbua; MUMHMManbHOE KOJbLO,
conepxatuee nonykonbuo. PeweHne 3apau: NOCTPOEHME KoJiel MHOXeCTB Ha I'IpFIMOVI n Ha
NNOCKOCTMW.

Tewma 2. NoHsATUE Mepbl
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

any6neHHoe n3ydyeHune nmutepartypbl No TeMe: Npoaoo/IxXeHne Mepbl C NONykKoJibua Ha MMHUMallbHOE
konbuo. PeweHne 3anav: NoCTpoeHne l'IpO,EI,OJ'I)KeHVIVI Mep C nonykoneu Ha MMHMMalbHbl€ KO/bLUa
MHOXECTB Ha l'IpSIMOVI M MJNIOCKOCTW.

Tema 3. Mepa Jlebera, mepa Jlebera-Ctuntbeca
JoMalHee 3afaHune , NpuMepHble BOMpPOCHI:

YrnybneHHoe naydeHne nutepatypbl No TemMe: curMa-anrebpa n3aMepuMbix MHOXecCTB. PelueHne
3aja4y: NOCTPOEHME KNacCoB U3MEPUMbIX MHOXECTB C NMOoMOLLbIo Npoueaypbl Jlebera ¢
NCMONb30BaHNEM Pa3NINYHbIX OYHKLIMIA, NOPOXaAOWMX Mepy.

Tema 4. U3mepumbie pyHKLUMN
JoMallHee 3ajaHue , NPUMEpPHbIE BONPOCHI:

YrnybneHHoe nayyeHve nutepatypbl no teme: OnpeneneHns n 6a3oBble CBOWCTBA N3MEPUMbIX
doyHKUMIA. [TpocTble pyHKUUN N KpuTepuin namepmnmocTtun. Teopema Eroposa. CxoamMMOCTb NoYTH
Bctogy. CxooMMOCTb NOYTHN paBHOMepHas (no Eroposy). CxoomMMoCTb No Mepe.

Tema 5. UHTerpan Jlebera
noMallHee 3afaHne , NPUMepPHbIe BOMPOCHI:

YrnybneHHoe n3ydeHune nutepatypbl no teme: MIHTerpan ot npocToi coyHkumn. Obuiee onpeneneHne
NHTErpana n ero KOppekTHocTb. CYeTHas aganMTMBHOCTbL MHTerpana Jlebera. AbcontoTHas
HenpepbIBHOCTb MHTerpana Jlebera.

Tema 6. NHTerpan Jlebera

KOHTpOnbHas paboTa , NpuMepHbie BONPOCHI:

MpoBepka 3HaHWi No TemaM: OCHOBHbIE CBOWCTBA MHTErpana: MMHENHOCTb, MHTErpupoBaHne
HepaBEHCTB, UHTErPUPYEMOCTb OrPaHUYEHHON U MaXXOoPUPYyeMONn OYHKLIUN.

Tema 7. NoHAATUE NMHEMHOIO HOPMUPOBAHHOIO NMPOCTpaHCTBa. JIuHenHbIe onepatopbl U
PyHKUUOHanNbI B IMHEMHOM HOPMUPOBAHHOM NPOCTPaHCTBE

JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

YrnybneHHoe n3ydyeHune nutepatypbl no teme: OnpeneneHns n npumepbl NpocTpaHcTe. Cxoaswmecs
nocnenoBaTenbHOCTU, OTKPbITbIE U 3aMKHYTble MHOXecTBa. CenapabenbHble NpocTpaHcTea. [onHble
npocTpaHcTBa. [NpoCTpPaHCTBO NMHENHbIX OrpaHNYEeHHbIX ONepaTopoB..
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Tema 8. MNoHATUHE rVIﬂbGepTOBa npocTpaHCcTBa. COHpSI)KEHHbIe n caMmoconpsi>XxeHHble
onepartopbl B rMnbﬁepTOBOM npocTpaHCcTBe

KOHTpO/bHas paboTa , NpUMepHbIE BOMPOCHI:

lMpoBepka 3HaHuM no Temam: OpToroHanbHOCTb. OPTOroHanbHOE PasnoXxeHne NPOCTPaHCTBA.
Teopema Pucca o npeactaBneHnm nMHENHOro orpaHNYyeHHoro cpyHkumoHana. ConpsxeHHble n
CaMOoCOMNpPsiXeHHbIe onepaTopbl B r’nib6epTOBOM NpocTpaHcTBe. HopMa caMoconpsixkeHHOro
oneparopa.

Tema . UToroeasi popma KoHTpons

[MprMepHbIEe BONPOCHI K 9K3aMeHY:

Bcero no Tekyuwei pabote cTyaeHT MoXeT HabpaTtb 50 6annos.

CTyneHT oonyckaeTcs K ak3aMeHy, ecn oH Habpan no Tekylei pabote He MeHee 28 6annos.
MuvHuManbHoe Konn4ecTBo 6annoB No KaxaoMy U3 BUOOB Tekyllel paboTbl COCTABNSET MOMOBUHY OT
MakCUManbHOro.

TemaTuka oomallHMX CaMOCTOSITENbHbIX PaboT:

Ynbsanos lN.J1., baxsanos A.H., IbsyeHko M.U., KasapbsaH K.C., CudoyaHTac . JencTButenbHbln
aHanu3 B 3agadax. - M.: duamarnur, 2005. 416 c.

Bonpochbl k ak3ameHy.

YacTb 1. Teopus mepbl 1 nHTerpan Jlebera.

1. Onpegnenexune Konbua 1 NONyKonbLa MHOXECTB, NepeyncneHmne nx CBOMCTB.
2. MuHnmanbHoe KonbLo, cogepxaliee nonykonbLuo.

3. OnpepneneHne KOHEYHO aaanTUBHOM N CYETHO-aAaNTMBHOWM MEPbI.

4. MpooonxeHne Mepbl C NONyKONbLA HA MUHUMANbHOE KOJbLLO.

5. MNepeuncneHre 0CHOBHbIX CBOMCTB MepbI: C4eTHASi MOHOTOHHOCTb, NONyaaauTUBHOCTb,
HenpepbIBHOCTb.

6. OnpeneneHne BHELWHEN Mepbl U N3MEPVMOr0 MHOXECTBA.

7. Anrebpa n3mepmmbix MHOXECTB.

8. OnpeneneHns n 6a3oBble CBONCTBA N3MEPUMbIX (OYHKLIWIA.

9. Kputepuin nuameprmMocTn oyHKUUKN Yepes npenen npocTbiX OyHKLMNIA.

10. OKBUBANEHTHbIE (PYHKLNN, UBMEPUMOCTb.

11. CxoAMMOCTb NOYTK BCKOY, M3BMEPMMOCTb Npeaena.

12. Cx0aMMOCTb NoYTK By, "no4Tn pasHoMmepHas" (Mo Eroposy) n no mepe. CBA3b Mexay HAMU.
13. Onpenenenve nHTerpana Jlebera ot NPoCToOn CPyHKLNN.

14. Obwee onpeneneHune nHterpana Jlebera n ero KOPPEKTHOCTb.

15. MNMepeyncneHne 0CHOBHbIX CBOWCTB MHTErpana: MMHenHOCTb, MHTErPUPOBaHNE HEPABEHCTB,
WHTErpupyemMocTb OrpaHUYEHHOR N MaXopUpyeMol PyHKLMN.

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

17. ®opmynnpoBka 2-0i TEOpeMbl O CHETHON aaanTUBHOCTU nHTerpana Jlebera (obpartHoe
yTBEPXAEHME).

18. ®opmynnposka pesynbtaTta 06 abcontoTHON HenpepbIBHOCTM UHTerpana Jlebera.
19. Teopema Jlebera o npenenbHOM nepexone nog 3HakoM MHTerpana.
20. ®opmynuposka Teopem b. Jlesn n dary.

YacTtb 2.

1. OnpeneneHunsi n NpuMepbl HOPMUPOBAHHbIX MPOCTPAHCTB.

2. MNocnepnoBaTenbHOCTV B HOPMUPOBAHHOM MPOCTPAHCTBE, OTKPbITHIE U 32 MKHYTbIe MHOXECTBA.
CenapabenbHble 1 NOMHbIE MPOCTPaHCTBA (NpocTpaHcTea baHaxa).

3. Teopema 06 3KBUBaANEHTHOCTV HOPM B KOHEYHOMEPHbIX MPOCTPaHCTBAX.
4. JlnHeansl 1 NOANPOCTPAHCTBA HOPMUPOBAHHOMO MPOCTPAaHCTBA.
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5. CkansipHoe npoun3sseneHne. MNpumepbl eBKINAO0BLIX NPOCTPAHCTB. CX0ANMMOCTb, OFPaHNYEHHOCTD.
MnbbepToBbI NPOCTPAHCTBA.

6. OpTOoroHanbHoe pasnoxeHune rmnbLbepToBa NPOCTPaHCTBA.

7. OpTOroHanbHble CUCTEMBI U paabl Pypbe.

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

10. ObpartHbIi onepatop. Jlemma o cywecTBoBaHUM 06paTHOrO NMHERHOr0
onepartopa K TMHenHOMy onepartopy.

11. ObpartHbIi onepatop. [1Be Teopembl 06 OrpaHMY4eEHHOCTM 0BpaTHOro oneparopa.
12. JlnHelHble HenpepbiBHblE (PYHKLIMOHAbI, CONPSXEHHOE NPOCTPAHCTBO.

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

14. Teopema Pucca o npeacTtaeneHune gyHkLmMoHana B runb6epToBOM NpOCTPaHCTBE.
15. BTropoe conpsaxeHHoe NPOoCTPaHCTBO.

16. ConpsixxeHHble onepaTtopbl B rnnbbepToBOM NPOCTPAHCTBE.

7.1. OcHOBHasa nuTeparypa:

1. Cnoopos, A. M. dyHKUMOHaNbHbI aHanna: [y4ebHoe nocobue] / A. M. Cnaoopos.?KasaHb:
KaszaHckuin yHnsepcutet, 2010.7139 c.

2. Konmoropos, A. H. OnemeHTbl Teopun oyHKUMIA U OYHKLMOHaNbHOro aHanmaa / A. H.
Konmoropos, C. B. ®omuH.?3paHmne 7-e.?Mocksa: duamatnut, 2006.?7572 c.

3. Konmoropos A.H., ®omMuH C.B. SnemMeHTbl Teopumn oyHKLMIA U OyHKLMOHANbHOro aHanuaa. - M.:
®dusmatnut, 2009. - 572c.

ObC "TaHb": http://e.lanbook.com/books/element.php?pl1_id=2206

4.WWlepctHeB, AHaTonuii Hukonaesuy. KoHCNeEKT nekuuin no matematnyeckomy aHanmay: yuebHoe
nocobve ons mat. cneumnanbHocTel U HanpasneHuii yH-toB / A. H. WepcTHes.?N3paHne 4-e
.7KazaHb: KasaHckui rocygapcTBeHHbln yHuBepcutet, 2005.7373c.: rpad.; 29.7Ykas. uMeH.,
npenM., 06o3HayeHuit: ¢.365-372.7bubnnorp.: ¢.4.?ISBN 5-98180-151-4, 500.

5.lWlepcTHeB, AHaTtonuin Hnkonaeswny (g-p gous.-mart. Hayk ; 1938 -) . KoHcnekT nekuuin no
MaTemMaTnyeckoMy aHanmay [TekcT: anekTpoHHbIn pecypc] / A. H. WepctHes .? N3a. 5-e .7
OnekTpoHHbIe AaHHble (1 dhaiin: 2,66 M6) .? (KasaHb : KasaHckuii rocynapCTBEHHbIN YHUBEPCUTET,
2009) .? 3arn. ¢ akpaHa .? Pexum goctyna: OTKpbITbIl .7

6. HataHcoH W.IN. Teopnsi doyHKUWMIA BEWECTBEHHOIO nepemMeHHoro. - Cl16.: JlaHb, 2008. - 560c¢
9BC "MNaHb": http://e.lanbook.com/books/element.php?pl1_id=284

7. T'ypesny A. I., KopHes B. B., XpomoB A. . C60pHMK 3aaay No oyHKUMOHANbHOMY aHanmay. -
CI6.: NaHb, 2012. - 192¢.

9BC "IlaHb": http://e.lanbook.com/books/element.php?pl1_id=3175

7.2. lononHutenbHasa nuteparypa:

1. AHTOHEeBMY AHaTonuin boprcosmny. 3agaym 1 ynpaxHeHns no yHKLUNOHANbHOMY aHannay:
yyebHoe nocobue onsi cTyaeHToB Mar. cneu. By3oB / A. B. AHToHeBuy, M. H. KHsi3es, A. B. PagbiHo;
Mox pea. C. I'. Kpeiina.?U3paHwne 3-e , ctepeotunHoe.?Mocksa: URSS: [KomKHura], [2006].7208 c.;
22 cM..?Bubnuorp.: c. 188-189.?Ykas.: c. 190-204.?ISBN 5-484-00285-0.

2. Jlyrosag, I'. [l. ®yHKUMOHANbHbIA aHann3: CneunanbHble Kypcbl: yuebHoe nocobue /. L.
Nyroeas, A. H. WepcTtHeB.?Mocksa: URSS: MapnaTtenbctso JIKWA, 2008 .7256 c.

3. lebenes, B. V. dyHKUMOHaNbHbIA aHaNn3 1 BblYMCINTENbHAS MatemMaTmka: [yiebHoe nocobue |/
B. V. Nebepnes.?V3a. 4-e, ncnp. n pon..?Mocksa: ®namatnut, 2005.7295 c.
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4 . Hacbipos, CeMeH Pagpaunosuny. MeTtpudeckne v NMHENHbIE HOPMUPOBaHHbIE NPOCTPAHCTBA:
3a4a4um kK nabopatopHbIM 3aHATUSM MO Kypcy "®PyHKUMOHANbHbIA aHaNnn3 1 MHTerpanbHble
ypaBHeHus" / C. P. Hacbipos; KasaH. roc. yH-1.?U34. 2-e, ucnp. u gon..?KasaHb: [KasaHckuii
rocynapcCTBeHHbI yHuBepcutet], 2008.735, [1] c.; 21.

5. KaHtoposuy, Jleonnn Butanbesuy. dyHkumoHanbHbii aHanua / J1.B. Kantoposwuy, .11,
Akunos.?4-e nsga., ucnp..?Cankt-MNetepbypr: Hes. Ouanekt: EXB-MeTtepbypr, 2004.7813,[1] c.;
22.?MMpeaM. ykaa.: c. 799-806.?bubnuorp.: c. 784-798.?1SBN 5-7940-0120-8((Hes.
LOwnanekT)).?ISBN 5-94157-597-1((BXB-MeTtepbypr)), 30

7.3. UHTepHeT-pecypcChbl:

Bukunenwns - http://ru.wikipedia.org

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

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

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHve AncumMnanHbl "PYHKUMOHaNbHbIA aHanu3" npeanonaraeTt NCNonb30BaHNe CNenyroLWero
MaTtepuanbHO-TeEXHNYeckoro obecrneyeHus:

Nekummn n nabopatopHble 3aHATUS MO ANCLUNAMHE NPOBOAATCS B ayAMTOPUN, OCHALLEHHO [OCKOW U
MenoM(MapKepoM).

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuio 010400.62 "lpuknagHaa marematmka n nHgopmartmka" n npouno NoaroTosku
CuncTeMHoe nporpaMMmpoBaHue, MaTteMaTnyeckoe MogenmpoBaHue .
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