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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 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 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 cogepxaHue OUCLUNIUHBI MOAYnNs
Obuwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3K3aMeH 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. Cucrtemsl 4 3 0 3 ggg:l:”;:e
‘IMHOXecCTB
aomalHee
2.[Tema 2. lNoHsATME Mepbl 4 3} 0 4 3apaHve
Tema 3. Mepa Jlebera, nomaluHee
3.|mMepa 4 3 0 3 3amaHve
Nebera-Ctuntbeca
oMauHee
Tema 4. Iamepumble &
4. cDyHKLIN 4 4 0 5 3afaHve
oMauHee
Tema 5. NnTerpan A
5. Nebera 4 4 0 4 3afaHue
KOHTpO/bHas
paboTta
6. ;quégrg' MHTerpan 4 5 0 5 nomalHee
3agaHue
Tema 7. lNoHaTHe
NIMHENHOro
HOPMUPOBAHHOIO
NnpOoCTpaHCcTBa. nomalwHee
7.[llnHeiHble onepartopbl M| 4 6 0 6 3anaHve
doyHKLWOHanb! B
NTMHENHOM
HOPMNPOBAHHOM
NPOCTpaHCTBE
Tema 8. lNoHsTNE
runbbepToBa
NnpOoCTpaHCTBa. Ezggggnwaﬂ
ConpsxeHHble 1
8. camoconpsiXeHHble 4 6 0 6 ggz::l;: ©
oneparopbl B
rmnb6epToBOM
NPOCTpaHCTBE
Tema . Itoroeas 4 0 0 0 9K3aMmeH
" |doopma KoOHTpoOnSA
Ntoro 36 0 36

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
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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

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

Teopemsbl Jlebera, b. Nlesu n daty o npenensHOM nepexone nom 3HakoM MHTerpana.
naboparopHas pabora (5 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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NanvH A.B.
Bunbi MOpPMbI KOHTPONS
Pa3p.en CemecT He.u.enﬂ CaMOCTOSITe/IbHOM pr.ﬂ,oeMKOCTb CaMOCTOSITe/IbHO
JOucumnnuHbl Plcemectpa pa6oTb (B yacax) a6oTbl
CTYLLeHTOB P
NOOroTOBK
Tema 1. Cucrtemnl 4 ugﬂa?ugerc? v JomaluHee
. HU
MHOXECTB sanaHns 3agaHve
noaroToBka
MalLlH
.[Tema 2. NoHsaTME MepbI 4 AomallHero 10 ggu:w.:e
3a0aHus
_ r NOOroTOBK
Tema 3. Mepa lebera, oArortoeka gomatiHee
|mMepa 4 AoMallHero 7 3apaHue
Nebera-Ctuntbeca 3apaHns
NOnroTOBK
4 Tema 4. NIamepumble 4 ugﬂa?ugerg 12 JomaliHee
) HU
pyHKLMN 3anaHus 3afaHve
NToro 36

5. O6pa3oBatenbHbie TEXHONMOrMW, BK/IIOYasi MHTepPaKTUBHble (pOpMbl 06yYeHus

YTteHune nekuuii No JaHHON ANCUMMIMHE NPOBOAMTCS TPALNLMOHHBIM CNIOCOOOM.

CtyneHTam npenocTaBnseTCcs BO3MOXHOCTb A1 CaMONoAroTOBKM U NOArOTOBKU K 9K3aMeHy
MCNONb30BaTh 3NEKTPOHHbIA BAPUAHT KOHCMEKTa Nekumi, NoAroTOBEHHbIV NpenonasaTenem B
COOTBETCTBME C NIAHOM NEKLNIA.

Mpu paboTe ncnonbadyeTcs onanorosas oopMa BeAeHNS NEKUMIA C MOCTAHOBKOW 1 peLIeHNEM
npobnemMHbIX 3a8a4, 06CyXAEHNEM ONCKYCCUOHHBIX MOMEHTOB U T.4,.

[Mpv npoBeneHUN NPakTUYECKUX 3aHATUIA CO34at0TCH YCOBUS AN MaKCMManbHO CaMOCTOSATENIbHOrO
BbINOMHEHNS 3aaaHnii. [1oaToMy Npu NPoBeaeHNN NPakTUYEeCKOoro 3aHATUSA npenogasarTento
peKkoMeHayeTcs:

1. MNpoBecTn akcnpecc-onpoc (YCTHO Unn B TECTOBOM (OOPME) MO TEOPETUYECKOMY MaTe-puany,
HeobxoAMMOMyY /15 BbINOMHEHMS PaboThbl (C OLLEHKOMN).

2. NpoBepnTb NPaBUIbLHOCTb BbINOMHEHNS 3a4aHWUA, NOATOTOBMIEHHbIX CTYAEHTOM AOMa (C OLEHKOM).

Nioboli NpakTUYeckoe 3aHSATUE BKIOHYAET CAMOCTOATENbHYIO NPOPaboTKy TEOPETUHECKOrO
Mmatepuana v nsy4eHvie MeToAuKM peleHmnst TUNYHbIX 3aaad. HekoTopble 3anayn cogepxar
3M1eMEHTbI HAay4YHbIX UCCNeA0BaHWi, KoTopble MOryT noTpebosatb yrnybneHHoW caMoCTOATENbHOM
npopaboTkn TeopeTNYEecKoro Matepmana.

|_|pl/l opraHuM3aunu BHeayoUTOpPHOWN CaMOCTOATENbHON pa6OTbI no OaHHOM OUCUUNINHE
npenopasaTesnto peKoMeHayeTCcs UCnonb3oBaTh cneayrouwne ee oopmbl:

- peweHne CTyaeHTOM CaMOCTOSITENbHbIX 3a4a4 0ObIYHON CNOXHOCTW, HAanpaBfeHHbIX Ha
3akpenfieHne 3HaHNN U YMEHWUIA;

- BbINMONMHEHNE NHOMBMAOYa/IbHbIX 3a4aHuin NOBbIWEHHOM CNOXHOCTH, Harnpae/ieHHbIX HA pa3BUTne 'y
CTyAEHTOB Hay4YHOro MbllWneHna n NHNMUmMaTuBhbl.

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOssi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. CucteMbl MHOXECTB
JoMalwHee 3aaaHune , NpUMepHble BOMpPOCHI:

any6neHHoe n3y4yeHune nmutepartypbl NO0 TeEME: KOJibUa U 1 nonykosbua; MMHMManbHOE KOJbLO,
conepxatuee nonykonbuo. PeweHne 3apav: NOCTPOEHME KOoJiel MHOXECTB Ha I'IpFIMOI7I n Ha
NNOCKOCTW.

Tewma 2. NoHATUE Mepbl
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

any6neHHoe n3ydeHune nmutepartypbl N0 TeME: NPOOO/IXEHNE MEePbl C NONyKOoJibUua HA MUHUMaAllbHOE
Konbuo. PeweHne 3anav: NoCTpoOeHne I'IpO,EI,Oﬂ)KGHVII?I Mep C nonykoneu Ha MMHMMalbHbl€ KObLa
MHOXECTB Ha I‘IpFIMOI7I M NMNOCKOCTW.

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

YrnybneHHoe naydeHne nutepatypbl No Teme: curMa-anrebpa n3aMepuMbix MHOXeCTB. PelueHne
3a4a4: MOCTPOEHMEe KNacCoB M3MEPUMbIX MHOXECTB C NMOMOLLbI0 npoueaypbl Jlebera ¢
NCMONb30BaHNEM Pa3NINYHbIX PYHKLIMIA, NOPOXAAIoWMX Mepy.

Tema 4. U3mepumbie pyHKLUMN
foMallHee 3afaHune , NpyMepHbIe BONPOCHI:

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

Tema 5. UHTerpan Jlebera
Tema 6. UHTerpan Jlebera

Tema 7. NoHSATME NMHEMHOIO HOPMUPOBAHHOIO NMPOCTpaHCcTBa. JIuHenHble oneparopbl U
pyHKUMOHanbl B NTMHEMHOM HOPMUPOBaAHHOM MPOCTPaHCTBE

Tema 8. NMoHsiTNE rlllﬂbﬁepTOBa npocCTpaHCcTBAa. COHpSI)KeHHbIe n camoconpsi>XxeHHble
onepartopbl B rMﬂbﬁepTOBOM npocTpaHCcTBe

Tema . UToroeas doopma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

Bcero no tekyuwel pabote cTyaeHT MoXeT HabpaTtb 50 6annos.

CTyneHT gonyckaeTcs K ak3amMeHy, ecn oH Habpan no Tekylwei pabote He MeHee 28 6annos.
MuH1ManbHOe KonmM4yecTBo 6annoB No KaxaoMy U3 BUOOB TEKyLel paboTbl COCTABASET NOMOBUHY OT
MaKCUManbHOro.

TemaTtvka DOMaWHNX CaMOCTOATENbHbIX PaborT:

YnbsaHos IN.J1., Baxsanos A.H., OpbsayeHko M.U., KazapbsH K.C., CudoyaHTtac . JenctButenbHbIin
aHanu3 B 3apgadax. - M.: duasmatnut, 2005. 416 c.

Bonpochbl kK aKk3ameHy.

YacTb 1. Teopus Mepbl u nHTerpan Jlebera.

1. OnpegneneHve konbua 1 NONyKonbLa MHOXECTB, NepevncneHmne nx CBOMCTB.
2. MuHnmanbHoe KonbLo, conepxaliee nonykosnbLo.

3. OnpeneneHne KOHEYHO afaNTUBHOM M CHETHO-a4OUTUBHOW MepbI.

4. MpooonxeHne Mepbl C NONyKONbLAa Ha MUHUMANbHOE KOJbLLO.

5. MNepevncneHne 0CHOBHbIX CBOMCTB MEPbI: CHETHAS MOHOTOHHOCTb, NONyaaaNTUBHOCTD,
HEenpPepbIBHOCTb.

6. OnpeneneHne BHEIWHER MepPbl U N3MEPVMOro MHOXECTBA.

7. Anrebpa n3ameprMbIx MHOXECTB.

8. OnpeneneHns n 6a3oBble CBONCTBA N3MEPUMbIX (OYHKLIMIA.

9. Kputepuin namepmmocTtn qoyHKUUKN Yepes npenen npocTbiX QOYHKLUNIA.

10. OkBUBANEHTHbIE (PYHKLNN, USMEPUMOCTb.

11. Cx0aMMOCTb NOYTK BCOOY, U3MEPMMOCTb Npeaena.

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

14. Obwee onpeneneHune nHterpana Jflebera n ero KOPPEKTHOCTb.
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15. [lepeymncrneHre OCHOBHbIX CBONCTB UHTErpana: MMHeNHOCTb, UHTErpupoBaHNe HEPaBEHCTB,
WHTErpnpyemMocTb OrpaHN4YeHHON 1 Maxxoprpyemoin OyHKLMN.

16. 1-as Teopema 0 CHETHON afaMTMBHOCTY MHTerpana Jlebera (NpsiMmoe yTBepXaeHwue).

17. dopMynnpoBka 2-0i TeOpeMbl O CHETHOW aaanTUBHOCTM MHTerpana Jlebera (obpaTHoe
yTBEPXAEHME).

18. dopmynnpoBka pe3ynbtaTta 06 abCcontoTHON HenpepbIBHOCTM UHTerpana Jlebera.
19. Teopema Jlebera o npenensHOM Nepexoae nog 3HaKoM MHTerpana.
20. dopmynupoeka Teopem b. Jlesn n dary.

YacTtb 2.

1. OnpeneneHns n NnpuMepbl HOPMUPOBAHHbBIX MPOCTPAHCTB.

2. [NocnepoBartenbHOCTM B HOPMUPOBAHHOM MPOCTPAHCTBE, OTKPbITbIE N 32 MKHYTble MHOXECTBA.
CenapabenbHble 1 NoNHble NPOCTPaHCTBa (NpocTpaHcTBa baHaxa).

3. Teopema 06 3KBMBANIEHTHOCTU HOPM B KOHEYHOMEPHbIX MPOCTPAHCTBAX.
4. JInHeansl n NOANPOCTPAHCTBA HOPMUPOBAHHOMO MPOCTPAHCTBA.

5. CkansipHoe npoun3sseneHne. Npumepbl €BKAMAO0BLIX NPOCTPAHCTB. CX0AMMOCTb, OFPaHUYEHHOCTD.
MMnbbepToBbI NPOCTPAHCTBA.

6. OpTOroHanbHoe pasnoxeHune rmnbLbepToBa NPOCTPaHCTBA.

7. OpTOroHanbHble CUCTEMbI U paabl Pypbe.

8. JlnHelHble onepatopbl B HOPMUPOBAHHBLIX MPOCTPAHCTBAX; HENPEPbIBHOCTb N OrpaHUYEeHHOCTb
9. lNpoCTpaHCTBO NMHENHBLIX HEMPEPbLIBHBIX ONEepaTopoB; onpeaeneHne, NonHoTa.

10. ObpartHbIi onepatop. Jlemma o cywecTBoBaHUM 06paTHOro NMHERHOro
onepartopa K TMHeHOMy onepaTopy.

11. ObpartHbii onepatop. [1Be Teopembl 06 OrpaHM4eHHOCTM 0BpaTHOro oneparopa.
12. JlnHeliHble HenpepbiBHblE PYHKLIMOHAIbBI, COMPSXEHHOE NMPOCTPaHCTBO.

13. Teopema XaHa-baHaxa (popmynmposka) n cnegcreums.

14. Teopema Pucca o npeactaeneHne goyHKUMoHana B rnibbepToBOM NPOCTPAHCTBE.
15. BTropoe conpsXeHHoe NPOCTPaHCTBO.

16. ConpsixeHHble onepartopbl B rnibbepTOBOM MPOCTPAHCTBE.

7.1. OcHOoBHas nuTteparypa:

1. Cnoopos, A. M. ®yHKUMOHaNbHbIN aHanua: [ysebHoe nocobue] / A. M. Cuaoopos.?KasaHb:
KasaHckuin yHnsepcutet, 2010.7139 c.

2. Konmoropos, A. H. 9nemeHTbl Teopuu OyHKUMI U OYHKLIMOHanbHOro aHanmsa / A. H.
Konmoropos, C. B. ®omuH.?V3paHme 7-e.?Mocksa: duamatnut, 2006.7572 c.

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

9b6C "TaHb": http://e.lanbook.com/books/element.php?pl1_id=2206

4.WepcTHes, AHaTonuin Hnkonaesuy. KoHcnekT nekumii no MmateMaTnyeckomy aHanmay: y4yebHoe
nocobue ons mat. cneumanbHocTen n HanpasneHuii yH-toB / A. H. LLepctHeB.?VI3paHue 4-e
.7KasaHb: KasaHckuii rocyaapctBeHHbI yHusepcutet, 2005.7373c¢.: rpad.; 29.7YKas. UMeH.,
npeaM., 06o3HayeHuin: ¢.365-372.7bubnnorp.: ¢.4.?ISBN 5-98180-151-4, 500.

5.llepcTtHeB, AHaTonnin Hukonaeswny (a-p doua.-mat. Hayk ; 1938 -) . KoHcnekT nekuui no
mMaTeMaTnyeckomy aHanmay [TekcT: anekTpoHHbIn pecypc] / A. H. WepctHes .? V34, 5- .7
OnekTpoHHbIe AaHHble (1 dharin: 2,66 M6) .? (KasaHb : KasaHckuii rocynapCTBEHHbIN YHUBEPCUTET,
2009) .? 3arn. ¢ akpaHa .? Pexum goctyna: oTkKpbITbli .?

6. HataHcoH W.T1. Teopusi doyHKLMIA BELWECTBEHHOro nepeMeHHoro. - Cl16.: JlaHb, 2008. - 560c
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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. -
Cne6.: NaHb, 2012. - 192c¢.

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

7.2. lononHutenbHasa nuteparypa:

1. AHTOHeBuMY AHaTonuin bopucosumy. 3agayn 1 ynpaxHeHns no yHKUNOHaNbHOMY aHanuay:
y4yebHoe nocobue ons cTyaeHToB Mar. cned. By3oB / A. b. AHToHeBuy, . H. KHsizes, 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.: ¢. 190-204.?ISBN 5-484-00285-0.

2. lyroeas, I". . ®dyHKumoHanbHbln 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. N. lebepnes.?N3a. 4-e, ncnp. n gon..?Mocksa: dPuamatnut, 2005.7295 c.

4 . Hacbipos, CemeH Paghaunosuny. MeTtpuyeckne n NMHENHbIE HOPMUPOBAHHbBIE NPOCTPAHCTBA:
3a4a4m K nabopaTopHbIM 3aHATMAM MO Kypcy "PYHKUMOHANbHbIA aHann3 1 MHTerpasnbHble
ypaBHeHus" / C. P. Hacbipos; KasaH. roc. yH-1.?U34. 2-e, ucnp. n gon..?KasaHb: [KasaHckunii
rocynapcCTBeHHbI yHuBepcutet], 2008.735, [1] c.; 21.

5. KanTtoposwuy, JleoHnn Butanbesud. ®yHkLMoHaNbHbIA aHanns / J1.B. KaHTtoposwuy, I.11.
Akunos.?4-e n3a., ucnp..?Cankt-lNetepbypr: Hes. Ouanekt: EXB-MeTtepbypr, 2004.7813,[1] c.;
22.?MMpenM. ykaa.: c. 799-806.?bubnmorp.: c. 784-798.?1SBN 5-7940-0120-8((Hes.
OwnanexT)).?ISBN 5-94157-597-1((BXB-IMetepbypr)), 30

7.3. UHTepHeT-pecypcChl:

Bukuneawns - http://ru.wikipedia.org

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

[MopTan Matematnyeckmx MHTEPHET-PeCcypcos - http://www.exponenta.ru
[MopTan matemaTn4eckmx NHTEPHET-pecypcos - http://www.allmath.com/
[MopTtan pecypcos no marematuke, anroputmmke n UT - http://algolist.manual.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHve oncunnavHbl "OyHKLMOHaNbHbIA aHanu3" npeanonaraeT NCNob30BaHWe Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMnoTeyHom cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpefocTaBneH
ctyneHtam. B 3bC " bubnuoPoccuka " npeactasneHbl KOMNeKLUMN akTyanbHON Hay4yHO 1 y4ebHOoiA
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovalowme B cedbst nybnmkaumm BeoyLmx pOCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONEenCcKMX N30atenbCTs, a Takxe peakme U ManoTmpaxHble N3aaHnsa POCCUACKUX PErMOHanbHbIX
By30B. 9bC "BubnnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHbIA [OCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro nNpoLecca M3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNAM heepanbHbIX rOCynapCTBEHHbIX 06pa3oBaTebHbIX CTaHAAPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

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

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no
HanpasneHuo 01.03.02 "MMpuknagHaa matematvka u nHgopmartuka" n npogomnio NoaroToBKy
MaTtemaTnyeckoe u NHhopMaLMoHHOe 0becneyeHne 9KOHOMUYECKON AEATENBHOCTY .
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ABTOpP(bI):
Nanun A.B.
" 201 __r.

PeueH3eHT(bl):
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" 201 __r.
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