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

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

Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")':lr;;}:;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
1 Tema 1. Cucrtemol 4 6 0 0 ggg:l:”;:e
‘IMHOXecCTB
nomallHee
2.[Tema 2. lNoHsATME Mepbl 4 7 0 0 3apaHve
Tema 3. Mepa Jlebera, nomaluHee
3.|mMepa 4 6 0 0 3amaHve
Neb6era-Ctuntbeca
omauwHee
Tema 4. Iamepumble &
4. cDyHKLIN 4 6 0 0 3agjaHue
omauwHee
Tema 5. NnTerpan A
. 4 HW
5 Nebera 6 0 0 3apaHve
KOHTpO/bHas
abota
Tema 6. NHTer P
6. ﬂeeGng erpan 4 4 0 0 JomaliHee
3apaHve
Tema 7. NonsaTne
NMHENHOro
HOPMUPOBAHHOIO
NnpOoCTpaHCcTBa. nomMallHee
7.[llnHeiHble onepartopbl M| 4 8 0 0 3anaHve
doyHKLWOHanb! B
NNHENHOM
HOPMNPOBAHHOM
NPOCTpaHCTBE
Tema 8. lNoHaTHe
runbbepToBa
KOHTPONbHas
NnpOoCTpaHCTBa. p216 Oggn a
ConpsxeHHble 1
8. camoconpsiXeHHble 4 8 0 0 ggz::l;: ©
oneparopbl B
rmnb6epToBOM
NPOCTpaHCTBE
Tema . NITorosas 4 0 0 0 9K3ameH
" |doopma KoOHTpoOnSA
NTtoro 51 0 0

4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. CucteMbl MHOXECTB
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

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

Tewma 2. NoHATUE Mepbl
JNIeKLMOHHOoe 3aHsitune (7 4aca(oB)):

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnnHbl "®yHKUunoHanbHbIn aHanua”; 010400.62 MNprknagHas matemartuka n nHgopmartmka; npodeccop, A.H.

(npodpeccop) TanuH A.B.

OnpepneneHne KOHEYHO aaaMTUBHOW M CHETHO-aAANTUBHOM Mepbl. [pononxXeHne mepsbl C
nonykonbLa Ha MUHUMaNbHOE KOMbLLO.

Tema 3. Mepa Jlebera, mepa Jlebera-Ctuntbeca
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

BHewHssa mepa. Mameprmble MHOXecTBa. Anrebpa namepumbix MHOXeCTB. CYeTHas ananMTMBHOCTb
Mepbl Jlebera. Curma-anrebpa n3ameprMbix MHOXECTB.

Tema 4. Uamepumblie chyHKUUN
JNIeKLMOHHOe 3aHsitne (6 4yaca(os)):

OnpepneneHns n 6a3oBble CBONCTBA N3MEPUMbIX (PYHKLMIA. MpocTblie OyHKLUKN N KPUTEPWUIA
namepmnmocTn. Teopema Eroposa.

Tema 5. UHTerpan Jlebera

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

WHTerpan ot npoctoit doyHkuun. Oblee onpeneneHne HTerpana n ero KOppPekTHocTb. CyeTHas
apavMTUBHOCTL MHTerpana Jlebera. AbcontoTHasi HenpepbIBHOCTL MHTerpana Jlebera.

Tema 6. UHTerpan Jlebera

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):
Teopewmbl Jlebera, b. JleBu n darty o npeaensHOM nepexoae non 3HaKoM UHTerpana.

Tema 7. NoHAATME NMHEMHOrO HOPMUPOBaAHHOrO NpoCcTpaHCcTBa. JIuHenHble oneparopbl U
coyHKUMOHanbl B IMHEMHOM HOPMUPOBaAHHOM MPOCTPaHCTBe

JNleKLMOHHOoe 3aHsiTne (8 4aca(os)):

OnpepneneHuns 1 npuMepbl NpocTpaHcTB. Cxoasiumecs NocnenoBaTelbHOCTU, OTKPbITHIE U
3aMKHyTble MHOXecTBa. CenapabenbHble NpocTpaHcTea. MonHble NpocTpaHCTBa.

Tema 8. NMoHsATME rUNb6epTOBa NpocTpaHcTBa. ConpsiXXeHHble U CaMOCOMNpPsXEeHHbIe
ornepatopbl B ruib6epTOBOM NPOCTPaHCTBE

neKuMnoHHoe 3aHsiTne (8 yaca(os)):

MnbbepToBbl NpocTpaHcTBa. OpToroHanbHocTb. OpTOroHanbHOE Pa3noXeHne NPoCcTPaHCTBa.
Teopema Pucca o npencTasneHny NMHERHOro orpaHnYeHHoro oyHKLUMoHana.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Crpanuua 7 us 13.

Buabl
N Pasnen Cemect Hepens | camoctositensHon [TpymoeMKoCTb g%%“g:'oﬁ:;gzg;
AucumnnuHel pcemeCTpa pabortbl (B yacax) a60TbI
CTYLEHTOB P
1 Tema 1. Cuctembl 4 Egﬂ;cﬂsgr'(g v nomMauHee
‘IMHOXeCTB
oxec 3anaHns 3ajaHve
noaroToBka
2.[Tema 2. lNoHsATME Mepbl 4 JomatHero 7 3”2;::];:9
3anaHuns
Tema 3. Mepa Jlebera, noaroToBka noMalHee
3.|mMepa 4 JomauwHero 7 sananmne
Nebera-Ctuntbeca 3ajaHuns
Tema 4. Iamepumble noarotoeka JomaliHee
4. DyHKLINN 4 JomatHero 7 3anaHme
y 3anaHuns
5 Tema 5. NHTerpan 4 Hgﬂ;ﬂg:r'(g v nomatuiHee
"|Neber
ebera 3anaHns 3agaHve
PervncrpaumnoHHblii Homep 995014 DAEKTPOHHEH
B0 VHUBEPCHTET
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Mporpamma ancumnnnHbl "®yHKUunoHanbHbIn aHanua”; 010400.62 MNprknagHas matemartuka n nHgopmartmka; npodeccop, A.H.

(npodpeccop) TanuH A.B.

Buabi
N Pasnen Cemectp Hepens | camocTtositenbHon [TpyAoeMKoCTb g‘:ﬂ%’::;';?:;gzg;
AduncumnnuHbl cemecTtpa paboTbl (B yacax) pa6oTb
CTyAOeHTOB
noarotoeka noMauHee
JOoMallHero 3 3anaHme
6 Tema 6. NHTerpan 4 3adaHus
Nebera MOAroToska K KOHTpO/bHas
KOHTPO/IbHOW 4 26072
paboTe P
Tema 7. lNoHATMe
NMHENHOro
HOPMWPOBAHHOIO
npocCTpaHcTBa. noarotoeka
7.|llnHeiHble onepatopbl n| 4 JomatiHero 7 ggz::ﬂ-'eee
JoyHKLMOHanNb! B 3afaHuns
NUHENHOM
HOPMUPOBAHHOM
NnpoCTpaHcTBe
Tema 8. lNoHaATHE
runbbeprtoBa Hgﬂ;ﬂﬁ :rK g 5 nomalluHee
NPOCTPaHCTBA. 3anaHNs 3agaHue
8. ConpsixXeHHble 1 4
CaMOCOMNPSAXEHHbIE NOLIrOTOBKA K
orneparTopbl B N KOHTpONbHas
rMnb6EpPTOBOM KOngOJ'IbHOVI 3 paboTa
MPOCTPaHCTBE pabote
Ntoro 57

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus
YTteHne nekuuii No AaHHON ANCLMMAVHE NPOBOANTCS TPaAULMOHHBIM CNOCO6OM.

CTtyneHTaM npenocTaBnseTcs BO3MOXHOCTb AN CaMONOAroTOBKM M MOArOTOBKM K 9K3aMeHy
NCNONb30BaTb 3NEKTPOHHbIA BAPUaHT KOHCMEeKTa NekKuni, NoAroTOBNEHHbIN NpenoaasaTesieM B
COOTBETCTBME C NMaHOM nekumn.

Mpu paboTe ncnonbadyeTcs onanorosas opMa BeAEHNS NEKUMIA C MOCTAHOBKOW 1 peLleHneM
npobnemHbIX 3a8a4, 06CyXAEHNEM ONCKYCCUOHHBIX MOMEHTOB U T.4,.

npl/l npoeegeHnn npakTnyecknx 3aHATUIA co3pJaroTcA ycnosus onsgd MakCmMallbHO CaMOCTOATEeNbHOro
BbIMONHEHNS 3a4aHUN. HOSTOMy npwu nNpoeeneHnn NpPakTn4eckoro 3aHATUSA npenonaBaTtesto

pekomMeHayeTcA.

1. lMpoBecTn akcnpecc-onpoc (YCTHO Unv B TECTOBOW hOpMeE) MO TEOPETUYECKOMY MaTe-puany,
HeobxoAMMOMyY A5 BbINOMHEHMS PaboThbl (C OLLEHKON).

2. npOBepVITb npaBUbHOCTb BbIMO/IHEHNA 3a0aHunn, NOAroToOBNEHHbIX CTYAEHTOM AOMa (C OLleHKOVI).

Nioboli NpakTUYeckoe 3aHSATUE BKIOHAET CAMOCTOATENbHYIO MPOPaboTKy TEOPETUHECKOrO
Mmatepuana v nsy4eHvie MeToauKM peleHnst TUNnYHbIX 3aaad. HekoTopele 3anayn cogepxar
3/M1eMEHTbI HAay4YHbIX UCCNeA0BaHWi, KoTopble MOryT notpebosatb yrnybneHHoW caMoCTOATENbHOM
npopaboTkn TeopeTNYeckoro Matepmana.

Mpwn opraHm3auunn BHeayaUTOPHOM CaMOCTOATENbHOM paboTbl MO AAHHON AUCLMMNIMHE
npenogasaTtento pekoMeHa4yeTCsa NCNoNb30BaThb cnenylolme ee oopMbl:
- peweHne CTyaeHTOM CaMOCTOSITENbHbIX 3a4a4 0ObIYHON CNOXHOCTW, HAanpaBeHHbIX Ha
3akpenfieHne 3HaHNN N YMEHWUIA;

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

PernctpaunoHHbiii Homep 995014
CtpaHnua 8 ns 13.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

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

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

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

YrnybneHHoe nayyeHne nutepaTypbl No TEMe: NPOAOIXEHNE MEPbI C MOMYKOMbLA HA MUHUMaNbHOE
KonbLo. PelweHre 3anay: NOCTPOeHe NPOAOMXKEHNA MeP C MONMYKONEL HA MHUMaNbHblE KONbLa
MHOXECTB Ha NPsIMOIA U MAIOCKOCTW.

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

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

Tema 4. U3mepuMble chyHKLUU
JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

YrnybneHHoe n3yd4eHne nutepatypbl No TeMe: CXOAMMOCTb MOYTU BCIOAY, NOYTU paBHOMepHas (Mo
Eroposy) n no mMepe; cBA3b Mexay HUMKU. PelleHne 3anady: nccnefoBaHme knacca n3MepuMbIx
OYHKLMIA N ero 3aMKHYTOCTU OTHOCUTENbHO apupMeTnYeckux onepauuni, npeaenbHoro nepexona,
BbI4MCIIEHNS BEPXHUX FrPaHENR.

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

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

Tema 6. UHTerpan Jlebera
ooMallHee 3agaHue , MpUMepHble BOMPOCHI:

YrnybneHHoe n3yyeHue nutepatypbl No TeMe: NpeaenbHbii nepexon No4 3HakoM uHterpana Jlebera.
PeleHne 3apay: cpaBHEHE HOPM Pa3NNYHbIX NPOCTPaHCTB Jlebera (HepaBeHCTBA BNOXEHUS).

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

Mpumepsbl Bonpocos: 1. Haintn mepy Jlebera noamHoxecTBa otpe3ka [0,1], cocToswero u3 umcen, y
KOTOpbIX B AECATUYHOM 3anncu umudpa 1 BcTpeyaeTcs paHblue, Yem undgpa 2. 2. [lokasartb, 4TO
MOLLHOCTb MHOXECTBa n3mepumbix no Jlebery nogmHoxecTts oTpe3ka [0,1] 6onblue MOWHOCTK
KOHTUHYyMa. 3. [lokasaTb, YTO BCSIKOE MHOXECTBO, PACMnofIoXXEHHOEe Ha NPsSMON (oaxe ecnu
MHOXECTBO SIBNSETCSH HEM3MEPVMbIM HA NPSMOI) U3MEPUMO Ha MNOCKOCTU, KOTopas NpoxoauT Yepes
9Ty NpsiMyio. 4. IlokasaTb, YTO BCSKas To4Ka paspbiBa PYHKLMW C OrpaHUYEeHHbIM N3MEHEHWEM, ECTb
TO4Ka paspbiBa Nepsoro poda. 5. [lokasarb, 4TO CXOANMOCTb B CPEAHEM BleYeT CXOANUMOCTb MO
Mepe.

Tema 7. NMoHsAATUE NMHEMHOIO HOPMUPOBAHHOIO NMPOCTpaHCTBa. JINHeWHbIe onepaTopbl U
PyHKUMOHanbl B IMHEMHOM HOPMUPOBaAHHOM MPOCTPaHCTBE

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:

YrnybneHHoe n3yyeHme nutepatypbl No Teme: npocTpaHcTea Jlebera, ux nonHoTa un
cenapabenbHoCTb. PeleHne 3aaay: n3y4eHne NonHOTbI/HENOHOThI PYHKLUMOHANBbHbBIX MPOCTPAHCTB
C Pa3NnYHbIMU HOPMUPOBKAMU; NCCNEAOBAHNE OFPaHNYEHHOCTU onepaTopa AMdepPEHLMPOBAHUS B
pasnnyHbIX Napax NPOoCTPaHCTB.

Tema 8. NMoHsATME rUNb6epTOBa NpocTpaHCcTBa. ConpsiXXeHHble U CaMOCOMNpPsSIXEHHbIe
oneparopbl B ruib6epTOBOM NPOCTPaAHCTBE
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

YrnybneHHoe n3yyeHue nutepatypbl No TEME: OPTOroHanbHOEe pasnoxeHune runbbeptosa
NPOCTPaHCTBA; OPTOroHanbHble cucTeMbl 1 paabl Pypbe B runbbepToBOM NpocTpaHcTee. PelweHne
3a4ay: NOCTPOeHUE 0bLWMX BUAOB NMMHEAHBIX OrPaHNYEHHbIX (OYHKLIMOHANOB B BaHaxoBbIxX
npocCTpaHCcTBax nocnenoBaTtenbHOCTEN N YHKLMNA.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Mpumepbl Bonpocos: 1.[loka3atb, 4TO IMHEeANn HENPEPLIBHO AMGdEPEHLMPYEMbIX COYHKLIMIA HE
ABNAETCS NOANPOCTPAHCTBOM NPOCTPAHCTBA HENPEPbLIBHBIX OYHKUMIA. 2.[loka3aTk, 4TO CKanspHoe
Npoun3BeLeHNE HENPEPLIBHO OTHOCUTENBHO CXOAMMOCTM No HopMe. 3.[lokasatb, 4To B
KOHEYHOMEPHOM MPOCTPAHCTBE BCE HOPMbI 9KBUBANEHTHbI. 4.10CTPONTL CKansapHOe NPoM3BeAEHNE B
HOPMUPOBaHHOM NPOCTPAHCTBE, HOPMA KOTOPOro yAOBNETBOPSIET PABEHCTBY Napannenorpamma.
5.MpuBecTn NnpuMepbl OPTOroHaNbHbIX CUCTEM B rnibbepTOBOM NpocTpaHcTBe Jlebera Ha OTpeske.

Tema . UToroBasi oopma KOHTpOns

[MprMepHble BOMPOCHI K 3K3aMeHy:

Bcero no Tekyuiein pabote ctyaeHT MOXeT HabpaTtb 50 6annos.

CTyneHT [onyckaeTcs K ak3aMeHy, ecnv oH Habpan no Tekyuwer pabote He MeHee 28 6annos.
MuH1ManbHOe KonmyecTBo 6annoBs No KaxaoMy U3 BUOOB TeKylel paboTbl COCTABNSET NOMOBUHY OT
MakCuMasnbHOro.

TemaTtvka LOMaWHNX CaMOCTOATENbHbIX PaborT:

YnbsHos IN.J1., Baxsanos A.H., ObayeHko M.U., KazapbsH K.C., CudpyaHTtac . JenctsutenbHbIin
aHanma B 3agadax. - M.: ®usmarnut, 2005. 416 c.

Bonpochb! kK ak3ameHy.

YacTb 1. Teopus mepbl u nHTerpan Jlebera.

1. OnpeneneHune KonbLa v NonykosbLia MHOXECTB, NEPEYNCNEHNE NX CBOWCTB.
2. MuHnmanbHoe KonbLo, cogepXalliee noayKonbLo.

3. OnpeneneHve KOHEYHO aaaNTUBHOM U CHETHO-aAaANTUBHOW MEpbI.

4. MpoponXxeHue Mepbl C NONyKonbLa Ha MUHUMANbHOE KOMbLO.

5. MNepeuncneHne 0CHOBHbIX CBONCTB MEPbI: CYETHAS MOHOTOHHOCTb, NONYaaaNTUBHOCTb,
HEenpepbIBHOCTb.

6. OnpeneneHne BHELWHER Mepbl U N3MEPUMOrO0 MHOXECTBA.

7. Anrebpa n3meprMbix MHOXECTB.

8. OnpeneneHns n 6a3oBble CBONCTBA N3MEPUMbIX (OYHKLIWIA.

9. Kputepun namepmmocTtn qoyHKUUKN Yepes npenen npocTbiX QOYHKLUNIA.

10. OKkBMBaNEHTHbIE (PYHKLNW, NBMEPUMOCTb.

11. Cx0aMMOCTb NOYTK BCOOY, U3MEPMMOCTb Npeaena.

12. CxoamMMocCTb NoYTK BCogy, "no4tn pasHomepHas" (Mo Eroposy) n no mepe. CBA3b Mexay HAMU.
13. OnpeneneHne nHTerpana Jlebera ot NPOCTON CPYHKLNN.

14. Obwee onpeneneHune nHterpana Jlebera n ero KOPPEKTHOCTb.

15. [lepeymncrneHre 0CHOBHbIX CBOMCTB UHTErpana: MMHEeNHOCTb, UHTErpupoBaHNE HEPABEHCTB,
NHTErpnpyemMocTb OrpaHN4YeHHOn N Maxxoppyemoin oyHKLMN.

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

17. dopMynnpoBKka 2-0it TeOpeMbl O CHETHOW ananTUBHOCTM MHTerpana Jlebera (obpaTHoe
YyTBEPXAEHME).

18. ®opmynupoeska pesdynbtata 06 abCoNoTHON HENPEPLIBHOCTM nHTerpana Jlebera.
19. Teopema Jlebera o npenenbHOM nepexone nofd 3HakoM MHTerpana.
20. dopmynupoeka Teopem b. Jlesn n dary.

YacTb 2.
1. OnpenenexHns n NpuMepbl HOPMUPOBAHHbIX MPOCTPAHCTB.
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2. [locnepoBartenbHOCTM B HOPMUPOBAHHOM MPOCTPAHCTBE, OTKPbITbE N 32 MKHYTble MHOXECTBA.
CenapabenbHble 1 NofHble MPOCTPaHCTBa (NpocTpaHcTea baHaxa).

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

5. CkansipHoe npoun3sseneHne. Npumepbl EBKINAOBLIX NPOCTPAHCTB. CX0AMMOCTb, OFPaHNYEHHOCTD.
MMnbbepToBbI NPOCTPAHCTBA.

6. OpToroHanbHOe pa3noxeHue runbbepToBa NPOCTPAHCTBA.

7. OpTOroHanbHble CUCTEMbI U paabl Pypbe.

8. JlnHelHble onepatopbl B HOPMUPOBAHHBIX MPOCTPAHCTBAX; HENPEPLIBHOCTb N OrpaHUYEHHOCTb
9. MNpocTpaHCTBO NMHEHBLIX HEMPEPbLIBHBIX ONEpPaTopoB; onpeaeneHne, NonHoTa.

10. ObpartHbIi onepatop. Jlemma o cywecTBoBaHUM 06paTHOro NMMHERHOro
orneparopa K NMHernHoMy oneparopy.

11. ObpaTHbIit onepaTop. [Be Teopembl 06 OrpaHM4YeHHOCT 0bpaTHOro oneparopa.
12. JlnHelHble HenpepbiBHbIE PYHKLIMOHAbI, CONPSAXEHHOE MPOCTPAHCTBO.

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

14. Teopema Pucca o npeactaeneHne goyHKUMoHana B ruibbepToBOM NPOCTPAHCTBE.
15. BTopoe conpsixeHHoe NpoCTPaHCTBO.

16. ConpsixXeHHble onepaTtopbl B r’nib6epTOBOM MNPOCTPAHCTBE.

7.1. OcHOBHas nuTeparypa:

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

2. Konmoropos, A. H. OnemeHTbl Teopun oyHKUMIA U OYHKLIMOHaNbHOro aHanmaa / A. H.
Konmoropos, C. B. ®omnH.?3paHme 7-e.?Mocksa: duamatnut, 2006.7572 c.

3. Konmoropos A.H., ®omuH C.B. SnemeHTbl Teopun PyHKLMIA 1 PYHKLIMOHANBbHOro aHanunsa. - M.:
duamarnut, 2009. - 572c.

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

4.WWepcTtHeB, AHaTonuii Hukonaesuy. KoHCNEKT nekuuin no matemMatnyeckomy aHanmay: yiebHoe
nocobue onsi Mat. cneumanbHocTen n HanpaeneHuii yH-toe / A. H. WepcTHes.?3paHue 4-e
.?KasaHb: KasaHckuin rocyaapcTBeHHbln yHuBepcutet, 2005.7373c.: rpad.; 29.7Ykas. UMeH.,
npeaM., 06o3HayeHuit: ¢.365-372.7bubnnorp.: ¢.4.?ISBN 5-98180-151-4, 500.

5.WepcTHes, AHaTonuin Hukonaesuy (O-p doms.-mart. Hayk ; 1938 -) . KoHcnekT nekuuin no
MaTemaTtnyeckoMy aHanuay [TekcT: anekTpoHHbIn pecypc] / A. H. WepctHes .? U3a. 5-e .7
OnekTpoHHbIe AaHHble (1 dhaiin: 2,66 M6) .? (KasaHb : KasaHckuii rocynapCTBEHHbIN YHUBEPCUTET,
2009) .? 3arn. ¢ skpaHa .? Pexum goctyna: oTKpbITbIiA .?

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

7. T'ypesny A. T., 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. JlononHuTenbHasa 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;
Mon pea. C. I'. Kpeiina.?U3paHne 3-e , ctepeotunHoe.?Mockea: URSS: [KomKHura], [2006].7208 c.;
22 cM..?Bubnuorp.: c. 188-189.?Ykas.: c. 190-204.?ISBN 5-484-00285-0.
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2. llyroeas, I'. [l. ®yHKUMOHaNbHbIA aHann3: CneunanbHble Kypcbl: yuebHoe nocobue / . L.
INyrosas, A. H. lWepcTtHeB.?Mockea: URSS: Magatenbcteo JIKW, 2008 .7256 c.

3. lebenes, B. V. dyHKUMOHaNbHbI aHAaNN3 1 BblYMCUTENbHAS MaTemMaTnka: [ydebHoe nocobue |/
B. N. Nebenes.?N3a. 4-e, ncnp. n gon..?Mocksa: ®uamatnut, 2005.7295 c.

4 . Hacbipos, CeMeH Pagpaunosuny. MeTtpuyeckne v MMHENHbIE HOPMUPOBaHHbBIE NPOCTPAaHCTBA:
3apa4n Kk nabopatopHbIM 3aHATUAM NO Kypcy "PyHKUMOHANbHbIA aHANU3 N MHTerpanbHble
ypaBHeHus" / C. P. Hacblpos; KasaH. roc. yH-1.?M34. 2-e, ucnp. n pon..?KasaHb: [KasaHcknii
rocynapcTBeHHbIn yHuBepcuteT], 2008.735, [1] c.; 21.

5. KaHTopoBwuy, JleoHna Butanbesund. dyHKkunoHanbHblh aHanua / J1.B. Kantoposwny, I.11.
Akunos.?4-e n3a., ucnp..?Cankt-lNetepbypr: Hes. Ouanekt: EXB-MeTtepbypr, 2004.7813,[1] c.;
22.?MpenM. ykas.: ¢. 799-806.?bubnuorp.: ¢c. 784-798.?1SBN 5-7940-0120-8((Hes.
HOwnanekT)).?ISBN 5-94157-597-1((BXB-IMetepbypr)), 30

7.3. UHTepHeT-pecypcChbl:

Bukuneans - http://ru.wikipedia.org

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

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

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHve oncunnavHbl "®yHKLMOHaNbHbLIA aHanus" npeanonaraeT NCNoMb30BaHWe Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

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

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnio 010400.62 "lpuknagHaa marematmka n nHgopmartmka" n npounio NoaroTosku
Teopus BepoATHOCTEN N MaTeMaTuyeckas ctaTmctmka .
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ABTOpP(bI):

NanvH A.B.

v 201 __r.
PeueH3eHT(bl):

N'ymepos P.H.

v 201 __r.
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