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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.

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 BkodeHa B pasgen " b2.6.3 ObwenpodeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpammel 010400.62 MNpuknagHas matemMaTuka n nHdopmaTtka n 0THOCUTCS K
6a3oBol (obwenpodeccmnoHanbHoi) yactn. OcamBaeTcs Ha 2 Kypce, 4 ceMecTp.

OucumnnnHa "dyHKUMOHaNbHbIR aHanm3" BxoauT B 6a30BYO 4acTb MateMaTn4yeckoro u
€CTeCTBEHHOHAy4YHOro Lmkna noarotosku bakanaspa no HanpasneHuto "010400.62 MNpuknanHas
maremaTtuka n nHgopmarmka".

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.

3HaHNS 1 yMeHUs, (hopMupyeMble B MPOLIECCE N3YHEeHUS OUCLMNANHBI "®YyHKLMOHANbHbIA aHann3a"
OynyT MCMONMb30BaTbCS B AaANbHEWLIEM MPU OCBOEHWW CNEOYOWNX UCUUMNH MaTeEMaTMYECKOro 1
€CTECTBEHHO-HAY4YHOro, NpogoeccnoHanbHoro umknos: "Metoabl ontumMmndaumnn”, "YucneHHole
meTonbl", "YpaBHeHNs MmatemMaTnyeckomn omankn” n ap.

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

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemon KOMNETeHLUN

CNoCOBHOCTb AeMOHCTpaumm 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 ’ pua,
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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 pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaThb:

pasnenbl PyHKLMOHaNbHOro aHannaa, Kotopble TpaanuLmMoHHO UCMONb3YOTCA NPU UccnenosBaHnn
CBOWCTB andpdpepeHunanbHbIX ypaBHeHMVI C 4aCTHbIMM NPON3BOOHbIMU, MPU MOCTPOEHUN HACNEHHbIX
METOLOB peweHna 3anay mMaTeMaTtn4yeckomn PU3nKU, N 3HAKOMCTBO C KOTOPbIMU HeobxoauMo ons
Marematuka-rpuknagHuka.

2. DONIXEH yMeTb:
npakTUYeckun pewaTb NpumMepbl Mo PyHKUNOHANBHOMY aHanmay.

3. DONXEH BnaneThb:

Kypcamu no HeNMMHENHbIM YPaBHEHUSM C YaCTHbIMU NPOU3BOLAHBIMU U MO YUCIIEHHbIM METO4AM
peleHns ypaBHEHNn MaTeEMATMHECKON OU3UKMN.

4. nonXeH OeMOHCTPUPOBaTb CNOCOBHOCTL Y FOTOBHOCTb:
NONHOE 03HaKOM/IEHNE C Teopuei 1 MeTodamMmn OYHKLMOHANBHOMO aHanunaa.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOoCTb OAMCLMMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 4 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycka K 3adeTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);

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

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

54 6anna n MeHee - "HeynoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunavHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAYNS
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn"(")':lr;;}:;”b'/ CemecTpl e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
1 Tema 1. Cucrtemol 4 3 0 3 ggg:l:”;:e
‘IMHOXecCTB
nomatHee
2.[Tema 2. lNoHsATME Mepbl 4 3} 0 4 3apaHve
Tema 3. Mepa Jlebera, nomaluHee
3.|mMepa 4 3 0 3 3amaHve
Nebera-Ctuntbeca
oMallHee
Tema 4. Iamepumble &
4. cDyHKLIN 4 4 0 5 3afaHve
oMmallHee
Tema 5. NnTerpan A
5. Nebera 4 4 0 4 3afaHue
KOHTPONbHas
paboTta
6. ;quégrg' MHTerpan 4 3 0 3 nomalHee
3agaHue
Tema 7. lNoHaTHe
NMHENHOro
HOPMNPOBAHHOIO
NnpOoCTpaHCcTBa. nomalHee
7.[llnHeiHble onepartopbl M| 4 6 0 6 3anaHve
doyHKLWOHanb! B
NTMHENHOM
HOPMNPOBAHHOM
NPOCTpaHCTBE
Tema 8. lNoHaTHe
runbbepToBa
NnpOoCTpaHCTBa. ggz::l MH: ©
ConpsxeHHble 1
8. camoconpsiXeHHble 4 6 0 6 Kzgggganaﬂ
oneparTopbl B P
rmnb6epToBOM
NPOCTpaHCTBE
Tema . Itorosas 4 0 0 0 9K3aMmeH
" |doopma KoOHTpoOnSA
Ntoro 34 0 34

4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. CucteMbl MHOXECTB
NeKUuMoHHoe 3aHsiThe (3 yaca(os)):

Konbua n anrebpbl. Onepaumm B Konbue MHOXeCTB. Nonykonbua u nonyanrebpol. CBoicTea
nonykoneu,.

naboparopHas pabora (3 4aca(oB)):
MuHMManbHoe KonbLo, coaepXallee nonyKonbLo.
Tewma 2. NoHATUE Mepbl

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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neKumnoHHoe 3aHsiTne (5 yaca(os)):

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

naboparopHasi pabora (4 yaca(oB)):

OcCHOBHbIE CBONCTBA Mepbl: cHeTHasA MOHOTOHHOCTb, NONyaaanTUBHOCTb, HEMPEPbIBHOCTDb.
Tema 3. Mepa Jleb6era, mepa Jlebera-Ctuntbeca

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

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

naboparopHas pabora (3 yaca(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 (5 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

JNleKLMoHHoe 3aHsiTne (3 4aca(os)):

Teopemsbl Jlebera, b. Nlesu n daty o npenensHOM nepexone nom 3HakoM MHTerpana.
naboparopHas pabora (3 yaca(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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Buabi
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
1 Tema 1. Cuctembl 4 Hgﬂ;ﬂgg:ﬁ v noMallHee
MHOXECTB sanaHns 3apaHve
noaroToBka
2.[Tema 2. lNoHsATME Mepbl 4 JomatHero 10 ggz::JMHeee
3anaHus
Tema 3. Mepa Jlebera, noaroToBka noMalHee
3.|mMepa 4 JomauwHero 7 sananmne
Nebera-Ctnntbeca 3a4aHns
4 Tema 4. VIamepumble 4 zgﬂ;ﬂSeBrKg 12 JoMallHee
"lpyHKUMK H
pyHKL, 3anams 3aaaHue
NOAroToBK
5 Tema 5. VInTerpan 4 ngﬂazgerg 8 noMallHee
"\Neber HW
ebera 3anaHns 3agaHve
NOAroToBK
Olroroka nomallHee
JOoMallHero 4 3anaHne
Tema 6. NHTerpan 3ajaHus
6'J'Ie6eral 4 NnoaroToBka K
A o KOHTPONbHas
KOHTPONbHOMN 4 26072
paboTe P
Tema 7. lNoHaTHe
NMHENHOro
HOPMUPOBAHHOIO
npocTpaHcTBa. noaroToBKa
7.[lluHenHble onepaTopbl 1| 4 JoMallHero 12 ggg":ﬁ;:e
doyHKUMoHanbl B 3a0aHus
NUHENHOM
HOPMUPOBAHHOM
NnpoCTpaHcTBe
Tewma 8. lNoHATME
noaroToBKa
runobepToBa noﬂamHero 10 nomaiuHee
npoCcTpaHcTBa. 3apaHve
3ajaHus
8 ConpsixeHHble n 4
‘lcamoconpsXeHHble NOLFOTOBKA K
onepartopbl B KOﬁT ONLHOM 5 KOHTPONbHas
rmnb6epToBOM a602e paboTa
NpPoOCTPaHCTBE P
Ntoro 76

5. O6pazoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

YTeHne nekumnii No gaHHOM gucumnnmHe nposognTCAa TpagnuMOHHBbIM crnocobom.

CTyneHTaM npenocTaBnseTcs BO3MOXHOCTb /19 CaMONOArOTOBKM M MOArOTOBKM K 9K3aMeHy
NCNONb30BaTb 3NEKTPOHHbIA BAPUaHT KOHCMEKTa Nekun, NoAroTOBNEHHbIN NpenoaasateneM B
COOTBETCTBUE C MIaHOM NeKumni.

ﬂpM pa60Te ncnonb3yeTtca guanorosas oopma Be4eHnsa nekunii ¢ NoCTaHOBKOW U pelleHnem
|'|p06ﬂeMHbIX 3agad, 060y)K,EI,eHI/IeM ONCKYCCNOHHbIX MOMEHTOB U T.A4.

I'Ip|/| nposeneHnn npakTn4ecknx 3aHATUIM co3paroTcs ycnosus onsd MakCmMMalibHO CaMOCTOATENbHOIO
BbIMNOSIHEHNSA 3a0aHUN. |_|03TOMy npw npoeeneHnn NpakTn4eckoro 3aHATNA npenonasaTesito

pekoMeHayeTcs:

PernctpaumoHHbin Homep 9128714
Ctpanuvua 8 us 14.
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Mporpamma ancumnnnHbl "®yHKUunoHanbHbIn aHanua”; 010400.62 MNprknagHas matemartuka n nHgopmartmka; npodeccop, A.H.
(npodpeccop) TanuH A.B.

1. MpoBecTn aKcnpecc-onpoc (YCTHO UM B TECTOBOM (DOPME) MO TEOPETUHECKOMY MaTe-puany,
HeobxoAMMOMyY O/151 BbINOMHEHMS PaboThbl (C OLLEHKON).

2. npOBepl/ITb npaBUbHOCTb BbIMO/IHEHNA 3adaHunin, NoAroToBMEHHbIX CTyOEeHTOM OoMa (C OLl,eHKOVI).

NMioboin npakTuyeckoe 3aHATUE BK/KOYAET CaMOCTOSTENbHYI NPopaboTKy TeopeTUYecKoro
MaTtepviana u n3yyeHue MeToaunKin pelleHnst TMNMYHbIX 3aaa4y. HekoTopble 3aaaun cogepxar
3NEeMEHTbI Hay4YHbIX CCNeaoBaHUiA, KOTOPble MOryT NoTpeboBaTh yrnyOneHHOV CaMoCTOSTEeNbHOA
NpopaboTKy TEOPETMYECcKoro MaTeprana.

Mpu opraHm3auny BHeayAUTOPHOM CaMOCTOSTENbHON paboTbl MO AaHHOW AMCLUNANHE
npenonasaresnto pekoMeHayeTCcsa NCNoNb3oBaTth cnenylowme ee popmbl:

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

- BbINMONMHEHNE nHAOMBMAOYyallbHbIX 3a4aHuin NOBbIWEHHOM CNOXHOCTH, HanpaeiE€HHbIX HA pPa3BUTUE Y
CTyOEHTOB HAay4YHOro MbllWneHnAa n NHNMUMaTuBbl.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CucteMbl MHOXECTB
JoMalHee 3agaHune , NpuMepHble BONpPOCHI:

YF}'IY6J'IeHHOG n3ydyeHme nmutepartypbl N0 TEME: KOJibLa U 1 nonykKosbua; MMHMManbHOE KOJbLO,
cogepxatuee nonykonbuo. PeweHune 3anau: NOCTPOEHME KoJiel MHOXeCTB Ha I'IpFIMOVI n Ha
NNOCKOCTW.

Tema 2. NoHsATUE Mepbl
LoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

any6neHHoe n3ydyeHune nmutepartypbl NO TeMe: Npoaoo/IxXeHne Mepbl C NONykKoJibua Ha MMHUMallbHOE
Konbuo. PeweHne 3anav: NoCTpOeHne l'IpO,EI,Oﬂ)KGHVIVI Mep C nonykoneu Ha MMHMMalbHbl€ KO/bLa
MHOXECTB Ha HpSIMOVI M MNIOCKOCTW.

Tema 3. Mepa Jlebera, mepa Jlebera-Ctuntbeca
JoMalHee 3afaHune , NpUuMepHble BOMPOCHI:

YrnybneHHoe naydeHne nutepatypbl No TemMe: curMa-anrebpa n3aMepuMbix MHOXecCTB. PelueHne
3a4a4y: NOCTPOEHME KNacCoB U3MEPUMBIX MHOXECTB C NMOMOLLbIo Npouenypbl Jlebera ¢
NCMONb30BaHNEM Pa3NINYHbIX OYHKLIMIA, NOPOXAAOWMX Mepy.

Tema 4. U3mepumbie pyHKLUMN
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

YrnybneHHoe nayyeHve nutepaTypbl No TEME: CXOAMMOCTb NOYTU BClOAy, NOYTU paBHOMeEpHas (no
Eroposy) n no mepe; cBs3b Mexay HuMK. PeweHne 3anay: nccnegoBaHmne knacca n3aMepumbix
CPYHKLLMIA 1 €ro 3aMKHYTOCTM OTHOCUTENBHO apndOMETNYECKMX Onepaunii, NPeaenbHOro Nepexoaa,
BbIYUCNIEHNS BEPXHUX FPaHEN.

Tema 5. UHTerpan lebera
noMallHee 3afaHne , NPUMepPHbIE BOMPOCHI:

YrnybneHHoe nayyeHne nutepaTypbl No TEME: cHeTHas anoanTUBHOCTb MHTerpana Jlebera. Pewerne
3a4a4y: NoCTPOeHMe NPMMEepPOoB NocnenoBarenbHOCTEN (PYHKLUNA, CXOASAWMXCA B CPEOHEM, NO Mepe,
PaBHOMEPHO U B3aUMOCBSA3b MeXy 3TUMU TUNaMU CXOOUMOCTM.

Tema 6. UHTerpan Jlebera
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

YrnybneHHoe nayyeHne nutepatypbl No TEMe: NpeaenbHbli Nepexon non 3Hakom nHterpana Jlebera.
PeweHune 3apnay: cpaBHEHME HOPM Pa3/NYHbIX MPOCTPaHCTB Jlebera (HepaBeHCTBA BNOXEHMS).

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:
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Mporpamma ancumnnnHbl "®yHKUunoHanbHbIn aHanua”; 010400.62 MNprknagHas matemartuka n nHgopmartmka; npodeccop, A.H.
(npodpeccop) TanuH A.B.

Mpumepbl Bonpocos: 1. Haitn mepy Jlebera noaMHoxecTBa oTpeska [0,1], cocTosiwero ns ymcen, y
KOTOPbIX B OECATUYHOM 3anncu umudpa 1 BcTpeyaeTcs paHblue, Yem undgpa 2. 2. Jlokasartb, 4To
MOLLHOCTb MHOXECTBA U3MepuMmbix no Jlebery nogmHoxecTs oTpeska [0,1] 6onblue MOWHOCTH
KOHTUHYyMa. 3. [lokasaTb, YTO BCSIKOE MHOXECTBO, PACMnofIoXXEHHOEe Ha NpsSMON (oaxe ecnu
MHOXECTBO SIBNSETCSH HEM3MEPVMbIM HA NPSAMOI) U3MEPUMO Ha MNOCKOCTU, KOTopas NpoxoauT Yepes
3Ty npsimyto. 4. IlokasaTb, YTO BCSKas TO4Ka paspbiBa PYHKLMW C OrpaHNyYEeHHbIM N3MEHEHWEM, ECTb
TO4Ka paspbiBa nepsoro poda. 5. [lokasarb, 4TO CXOANMOCTb B CPELAHEM BNeYeT CXOANUMOCTb Mo
Mepe.

Tema 7. NoHATME NMHEMHOrO HOPMUPOBaAHHOIO NpocTpaHcTBa. JIMHenHble oneparopbl U
coyHKUMOHanbl B IMHEMHOM HOPMUPOBaAHHOM MpPOCTPaHCTBe

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

YrnybneHHoe n3yyeHme nutepaTypbl No Teme: npocTpaHcTea flebera, ux nonHoTa un
cenapabenbHoCTb. PeleHne 3aaay: n3y4yeHne NonHOTbI/HEMOMHOTHI PYHKLMOHANbHbBIX MPOCTPAHCTB
C Pa3nnYHbIMU HOPMUPOBKAMU; NCCNEAOBAHNE OrPaHNYEHHOCTU onepaTopa AMgdEPEHLMPOBAHUS B
pasnnyHbIX Napax NPOCTPaHCTB.

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

noMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

YrnybneHHoe n3yyeHue nutepatypbl No TEME: OPTOroHanbHoOe pasnoxeHne runbbepTosa
NPOCTPaHCTBA; OPTOroHanbHble CUCTEMbI U psiabl Pypbe B runbbepToBOM NpocTpaHcTee. PeleHune
3a4ay4: NOCTPOEHVE OOWMX BUOOB NIMHENHBIX OrPaHNYEHHbIX (PYHKLIMOHANOB B 6aHax0BbIX
NPOCTPaHCTBax NocnenoBaTeNbHOCTEN U (PYHKLMIA.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Mpumepbl BOoNpocos: 1.[lokasaTb, YTO NMMHean HenpepbIBHO AnddepeHumnpyemblX QOYHKLNA He
ABNAETCSA NOANPOCTPAHCTBOM NPOCTPAHCTBA HENpPepbIBHbIX OYHKUMIA. 2. [loka3aTb, YTO cKanspHoe
npon3BefeHne HernpepbiBHO OTHOCUTENIbHO CXOAUMOCTH Mo HopMe. 3.1loka3arb, 4YTo B
KOHEYHOMEPHOM MPOCTPaHCTBE BCE HOPMbI 3KBMBaNEHTHbI. 4.ITOCTpOUTL CKansapHoe npovsseneHve B
HOPMNPOBAHHOM NPOCTPAaHCTBE, HOPMa KOTOPOro yooBNeTBOPSET paBeHCTBY napanienorpamma.
5.MpuBecTn NnpuMepbl OPTOroHanbHbIX CUCTEM B rMnbOepTOBOM NpocTpaHcTBe Jlebera Ha oTpeske.

Tema . UToroesasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

Bcero no Tekyuwei pabote cTyaeHT MOXeT HabpaTtb 50 6annos.

CTyneHT oonyckaeTcs K ak3aMeHy, ecnm oH Habpan no Tekyueln pabote He MeHee 28 6annos.
MuHMManbHoe Konn4ecTeo 6annoB No KaxaoMy U3 BUOOB Tekyllel paboTbl COCTABNSET MOMOBUHY OT
MakCUManbHOro.

TemaTtunka DoMawHMX CaMOCTOSATENbHbIX PaboT:

Ynbsanos lN.J1., baxsanos A.H., IbsyeHko M.U., KasapbsaH K.C., CugoyaHTac 1. JencTButenbHbIn
aHanu3 B 3agadax. - M.: duamatnurt, 2005. 416 c.

Bonpochbl Kk ak3ameHy.

YacTb 1. Teopus mepbl 1 nHterpan Jlebera.

1. OnpeLeneHne KonbLa v NonyKosbLia MHOXECTB, NEPEYNCIEHNE NX CBOWCTB.
2. MnHumManbHoe KonbLo, coepxallee nonykonbLo.

3. OnpegneneHvne KOHEYHO aaanTUBHOM U CHETHO-aAANTUBHOW MEpbI.

4. MpopoonxeHne Mepbl C NMosyKosbLa Ha MUHUMaNbHOE KOMbLIO.

5. I'Iepeql/lcneHl/le OCHOBHbIX CBOWCTB Mepbl: CHeTHasAs MOHOTOHHOCTb, NMOJlyaddnTUBHOCTD,
HernpepbIBHOCTb.

6. OnpeneneHne BHELWHEN MepPbl U N3MEPVMOrO0 MHOXECTBA.

7. Anrebpa n3mepumbIx MHOXECTB.

8. OnpeneneHns n 6a3oBble CBONCTBA N3MEPUMbIX (OYHKLIWIA.

9. Kputepuin nameprMocTn oyHKUUKN Yepes npenen npocTbiX OyHKLMNIA.
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Mporpamma ancumnnnHbl "®yHKUunoHanbHbIn aHanua”; 010400.62 MNprknagHas matemartuka n nHgopmartmka; npodeccop, A.H.
(npodpeccop) TanuH A.B.

10. OKBUBANEHTHbIE (PYHKLN, NBMEPUMOCTb.

11. CxoOmMMOCTb NOYTK BClOOY, N3MEPMMOCTb Npeaena.

12. Cx0aMMOCTb NMoYTK BCody, "nodTn pasHoMmepHas" (Mo Eroposy) n no mepe. CeBA3b Mexay HAMU.
13. OnpegneneHne nHterpana Jlebera ot NPoOCTOiR CPyHKLMN.

14. Obuwee onpeneneHne nHterpana Jlebera n ero KOPPEKTHOCTb.

15. MNepeyncneHne OCHOBHbIX CBOMNCTB MHTErpana: NMMHENHOCTb, MHTErPUPOBAHNE HEPABEHCTB,
NHTErpUPYyEMOCTb OFrPaHNYEHHON 1 MaXXOPUPYEMOI CPYHKLNN.

16. 1-aa Teopema 0 CYEeTHOW aaanuTUBHOCTW NHTerpana Jlebera (npsimoe yTBepXaeHune).

17. ®opmynnpoBka 2-0il TEOPeMbl O CHETHON aaanTUBHOCTU nHTerpana Jlebera (obpatHoe
yTBEPXAEHME).

18. dopmynmnpoeka pesynbtata 06 abCcontoTHOM HeNpepbIBHOCTM MHTerpana Jlebera.
19. Teopema Jlebera o npenenbHOM nepexone nog 3HakoM MHTerpana.
20. ®opmynuposka Teopem b. Jlesn n dary.

YacTtb 2.

1. Onpe,u.eneHMﬂ 1 npunMepbl HOPMNPOBAHHbLIX MPOCTPAaHCTB.

2. [locnepoBartenbHOCTM B HOPMUPOBAHHOM MPOCTPAHCTBE, OTKPbITble 1 32 MKHYTble MHOXECTBA.
CenapabenbHble 1 NOHbIE MPOCTPaHCTBa (NpocTpaHcTea baHaxa).

3. Teopema 06 3KBMBANEHTHOCTM HOPM B KOHEYHOMEPHbBIX MPOCTPAHCTBAX.
4. IlnHeanbl 1 NOANPOCTPAHCTBA HOPMUPOBAHHOIO NPOCTPAHCTBA.

5. CkansipHoe npovaseneHue. MNprumepbl eBKANL0BLIX NPOCTPAHCTB. CXOAMMOCTb, OFPaHNYEeHHOCTb.
Mnb6epToBbI NPOCTPAHCTBA.

6. OpTOoroHanbHoe pasnoxeHune rmnbLbepToBa NPOCTPaHCTBA.

7. OpToroHanbHble CUCTEMbI U psabl Pypbe.

8. JlnHenHble onepaTopbl B HOPMUPOBAHHbLIX MPOCTPAHCTBAX; HENPEPbLIBHOCTb U OrPaHUYEHHOCTb
9. MNpoCcTpPaHCTBO NMHENHBLIX HEMPEPbLIBHBIX ONEpPaTopoB; onpeaeneHne, NonHoTa.

10. ObpaTtHbIii onepatop. Jlemma o cywecTBoBaHUM 06paTHOrO IMHERHOrO
orneparopa K NTMHernHoMy oneparopy.

11. ObpaTHbIt onepaTtop. [Be Teopembl 06 OrpaHM4YeHHOCT 0bpaTHOro oneparopa.
12. JlnHelHble HenpepbiBHbIE PYHKLIMOHAIbI, CONPSAXEHHOE MPOCTPAHCTBO.

13. Teopema XaHa-baHaxa (dpopMynupoBka) 1 cneacTeus.

14. Teopema Pucca o npeacTtaBneHune goyHkLMoHana B runb6epToBOM NPOCTPaHCTBE.
15. BTopoe conpsxxeHHOe NpoCTPaHCTBO.

16. ConpsixXeHHble onepaTtopbl B r’nib6epTOBOM MPOCTPAHCTBE.

7.1. OcHOoBHas nuTeparypa:

1. Cupopos, A. M. ®yHKUMOHaNbHbIA aHanu3: [yuebHoe nocobue] / A. M. Cnaopos.?KasaHb:
KaszaHckuin yHnsepcutet, 2010.7139 c.

2. Konmoropos, A. H. 9neMeHTbl Teopun oyHKLUMIA N (PyHKLUMOHANbHOro aHannaa / A. H.
Konmoropos, C. B. ®omuH.?N3paHmne 7-e.?Mocksa: duamatnut, 2006.7572 c.

3. Konmoropos A.H., ®omuH C.B. SnemeHTbl Teopmm OyHKUUIA 1 OYHKLNOHANbHOro aHanmsa. - M.:
duamarnur, 2009. - 572c.

9ObC "TaHb": http://e.lanbook.com/books/element.php?pl1_id=2206

4.llepctHeB, AHaTonuii Hukonaesuy. KoHCNeEKT nekuuin no matematnyeckomy aHanmay: yiebHoe
nocobvie ons mart. cneumanbHocTel u HanpasneHuii yH-toB / A. H. WepcTHes.?N3paHne 4-e
.?KasaHb: KasaHckuin rocygapcTeeHHblin yHuBepcutet, 2005.7373c.: rpad.; 29.7Ykas. UMeH.,
npenM., 06o3HayeHuin: ¢.365-372.7bubnnorp.: ¢.4.?ISBN 5-98180-151-4, 500.
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Mporpamma ancumnnnHbl "®yHKUunoHanbHbIn aHanua”; 010400.62 MNprknagHas matemartuka n nHgopmartmka; npodeccop, A.H.
(npodpeccop) TanuH A.B.

5.llepcTHeB, AHaTtonuin Hnkonaeswny (O-p gouna.-mart. Hayk ; 1938 -) . KoHcnekT nekuui no
MaTemaTnyeckoMy aHanmay [TekcT: anekTpoHHbIn pecypc] / A. H. WepctHes .? U3a. 5-e .7
OnekTpoHHbIe AaHHble (1 charin: 2,66 M6) .? (KasaHb : KasaHckuii rocynapCTBEHHbIN YHUBEPCUTET,
2009) .? 3arn. ¢ skpaHa .? Pexum poctyna: oTKpbITbIiA .?

6. HataHcoH W.IN. Teopusi doyHKUWMIA BELECTBEHHOro nepemeHHoro. - Cl16.: JlaHb, 2008. - 560c¢
9BC "MaHb": http://e.lanbook.com/books/element.php?pl1_id=284

7. T'ypeswny A. T1., KopHes B. B., Xpomos A. . C60pHMK 3aaay no pyHKUMOHANbHOMY aHanmay. -
CI6.: Naxb, 2012. - 192¢.

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

7.2. lononHutenbHasa nuteparypa:

1. AHTOHeBMY AHaTonuin bopucosmy. 3agaym N ynpaxHeHns no PyHKUNOHaNbHOMY aHanuay:
y4yebHoe nocobue onst cTyaeHToB Mar. cneu. By3oB / A. b. AHToHeBwuy, . H. KHsi3es, A. B. PagbiHo;
Mon pen. C. I'. Kpenna.?V3paHwne 3-e , ctepeotunHoe.?Mocksa: URSS: [KomKHura], [2006].7208 c.;
22 cM..?Bbubnuorp.: ¢. 188-189.7Y«kas.: c. 190-204.?ISBN 5-484-00285-0.

2. lyroeas, I". . dyHKkumoHanbHbIn aHanua: CneunanbHble Kypebl: y4ebHoe nocobue / . L.
Nyroeag, A. H. WepcTtHeB.?Mocksa: URSS: MagaTtenbcteo JIKWA, 2008 .7256 c.

3. Nlebenes, B. N. ®dyHKUMOHANbHLIA aHanNM3 1 BblYMCIUTENbHAA MaTemaTtumka: [yyebHoe nocobue ]/
B. V. Nebepes.?U3a. 4-e, ncnp. n pon..?Mocksa: ®nsmarnut, 2005.7295 c.

4 . Hacbipos, CemeH Pagpamnosuny. MeTpuyeckmne n nMHenHble HOPMUPOBAHHbIE MPOCTPAaHCTBA:
3a4a4m K nabopaTopHbIM 3aHATMAM MO Kypcy "PYHKUMOHANbHbIA aHann3 1 MHTerpasnbHble
ypaBHeHus" / C. P. Hacbipos; KasaH. roc. yH-1.?U13a. 2-e, ucnp. n gon..?KasaHb: [KazaHckui
rocynapcTBeHHbIn yHuBepcuTeT], 2008.735, [1] c.; 21.

5. KanTtoposwuy, JleoHnn Butanbesud. ®yHkLmMoHanbHbIA aHanns / J1.B. KaHTtoposwuy, IM.11.
Akunos.?4-e n3ga., ucnp..?Cankt-lNetepbypr: Hes. Ouanekt: EXB-MeTtepbypr, 2004.7813,[1] c.;
22.?MMpenM. ykaa.: c. 799-806.?bubnumorp.: c. 784-798.?1SBN 5-7940-0120-8((Hes.
OwnanexT)).?ISBN 5-94157-597-1((BXB-IMeTepbypr)), 30

7.3. UHTEepHeT-pecypcChbl:

Bukuneauns - http://ru.wikipedia.org

[MopTan MaTtematnyeckmx MHTEPHET-pecypcos - http://www.math.ru/

[MopTan maTtematnyeckmx MHTEPHET-pPecypcos - http://www.exponenta.ru
lMopTtan matemaTnyeckmnx MHTepHeT-pecypcos - http://www.allmath.com/
[MopTan pecypcos no matemartuke, anroputmuke n UT - http://algolist. manual.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHue QUCLMNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "OyHKUNOHaNbHbIA aHanna" npeanonaraet NCMNoNb30BaHWE Cleayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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Mporpamma ancumnnnHbl "®yHKUunoHanbHbIn aHanua”; 010400.62 MNprknagHas matemartuka n nHgopmartmka; npodeccop, A.H.
(npodpeccop) TanuH A.B.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToAMYecKas nutepatypa ons AaHHON AUCLMINAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BknoYaeT B cebs 9nekKTPOHHblE BEPCUM KHUT N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCcKNX N3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
NapatenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N3LaHNSIM N0 MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HaNpaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

Nekummn n nabopaTopHble 3aHATUS MO ANCLUUMAMHE NPOBOAATCS B ayAMTOPUN, OCHALLEHHO [OCKOW U
MenoM(Mapkepom).

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuio 010400.62 "lpuknagHaa marematmka n nHgopmartmka" n npouo NoaroTosku
YucneHHble meTob! .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 9128714 5AE
CrtpaHnua 13 n3 14. 111 yHlf[

S OEMALIGH



Mporpamma gucumnnuHbl "dyHkuMoHanbHbIM aHanm3"; 010400.62 MNpuknagHas Matemartumka u nHcpopmatmka; npodeccop, 4.H.
(npodpeccop) TanuH A.B.

ABTOpP(bI):

Nanun A.B.

" 201 .

PeueH3eHT(bl):

N'ymepos P.H.

" 201 .
PerucTtpaumnoHHblii Homep 9128714 DAEKTPOHHEH
Ctpanunua 14 n3 14. il V_H___;:EEEPCHTET
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