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Mporpammy aucumnnuHbl paspabotan(a)(v) MnewunHcknii H.B. , Nikolai.Pleshchinskii@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensiMn ocBoeHMe ONCUMNNINHBI SBASOTCS: OOPMMPOBaHNE MaTeEMaTUYECKO KyNbTypbl, passuTme
CVCTEMHOrO MaTeMaTUYeckoro MolwneHus. ducumnnmHa sensetcs 06obweHemM Ha
6eCcKOHeYHO-MepHbI cnyyai nanei anrebpbl, MaTEMaTNYECKOro aHannaa u reometpun. Voew,
MeToAbl, TEPMUHONOINS, 0603HAYEHUS U CTUb (PYHKLMOHANBbHOr0 aHann3a NpPoHU3bIBatOT NOYTH BCE
obnactu matematukn, o6 beanHsas ee B eANHOE Lenoe.

3HaHWs, NPaKTUYECKNE HABbIKW, NMOMYYEHHbIE MPU OCBOEHUW OUCLMUMANHDI, UCNONb3YTCS
oby4aeMbIMU MPU N3y4eHNM NPOECCUOHANBHBIX AUCLMMNIINH, & TAKXE NPW BbINOIHEHNM
KBannguKaumMoHHbIX paborT.

3apaun, peweHune KOTopbix obecrneynBaeT 4OCTUXEHME LIENN:

1. dopMUPOBaHME NOHNUMAHMS 3HAYNMOCTM MATEMATMYECKO COCTABNSIOWEN B
€CTEeCTBEHHO-Hay4HOM 06pa30BaHmK;

2. O3HaKOMNEHNE CUCTEMbI MOHATUN, NCNONb3yeMbiX A1 ONUCaHNSA BaXHENWMNX MaTeMaTnyecKmx
mMomenenm n MatemMaTU4ecknx METOLOB B UX B3aMMOCBSA3M;

3. CDOpMVIpOBaHI/Ie HaBblKOB U YMeHVII7I MCnonb30BaHNA COBPEMEHHbIX MareMaTtn4eckunx mMomenemn un
MeTon0B.

2. MecTo OUCLMNMNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npocpeccrmoHanbHoro o6pa3oBaHus

[aHHas yuebHas aucumnnmnHa BkntodeHa B pasgen " M1.B.1 ObweHay4HbIA" OCHOBHOM
obpasoBaTtenbHol nporpammbl 010400.68 MprknaoHas MatemaTka u MHopMaTuka n 0THOCKTCS K
BapuaTtusHol Yyactun. OcsamBaeTtcsa Ha 1 kypce, 1 cemecTp.

TpeboBaHWs K BXOOHbBIM 3HAHNSIM U YMEHUSIM MarucTpaHTa - 3HaHue naei n MeTonos
MaTeMaTM4ecKoro aHanuaa, reoMeTpum n MMHENHoM anrebpbi.

3HaHNS 1 yMeHus, (hopMupyeMblie B MPOLIECCE N3YHEeHUS OUCLMNANHBI, UCNONb3YIOTCS B
JanbHenwem npy 0CBOEHUM OUCLUNINH MAaTeMaTn4eckoro u eCTeCTBEHHO-Hay4HOro,
npodgpeccnoHanbHoOro LKoB.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIUHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneaylowme KOMNeTeHLUNNn:

PacwumcppoBka
LLincpp komnereHumu npunobpeTaeMon KOMNeTEHLUN
OK-1 CNOCOOHOCTb BNafdeTb KYNbTypPOi MbIWIEHUS, YMEHNE
(0bLweKynbTypHbIE apPryMeHTUPOBAHO U SICHO CTPOMUTb YCTHYIO U NMUCbMEHHYO PeYb;
KOMMeTeHuunn)
OK-2 CNOCOBHOCTb YBAXMTENbHO U BEPEXHO OTHOCUTLCS K
(OBLLEKyNbTYPHBIE NCTOPNYECKOMY HAaCNeamnio U KynbTypPHbIM TPAANLNAM,
ynetyp TONEPAHTHOCTb B BOCMPUATAN COLMNANbHBIX N KYNbTYPHbIX
KOMNeTeHLmm) =
pasnnynii;
AK-1 CMOCOOHOCTb AEMOHCTpauUny 0bweHay4HbIX 6a30BbIX 3HAHWI
TECTBEHHbIX HayK, MateMaTukn u nuH MaTWUKWN, MOHUMaHM
(npodheccunoHanbHbie ecrectse ayk, Maremary hopma , OHUMahe
KOMMETEHLINN) OCHOBHbIX (haKTOB, KOHLIENLIWA, MPUHLIMMOB, TEopWH, )
CBSI3@HHbIX C NPUKNAAHON MaTeMaTnKom 1 MHPOpPMaTnKom
MK-2 crnocobHocTb NpuobpeTaTb HOBblE Hay4HbIE W
(npochbeccuoHanbHbie NPOECCMOHANbHbBIE 3HAHUS, NCMONb3YS COBPEMEHHbIE
KOMMEeTEeHLMN) obpasoBaTtesibHble Y MHPOPMALIMOHHbIE TEXHONOMUN;
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LLincpp komneteHumu npwoGpePE:::ag(ﬁgngTeHum
MK-3 CnocobHOCTb NOHUMATbL U NPUMEHATDb B nccnenoBaTenbckom n
(I'IpOdf)eCCI/IOHaFIbeIe I'IpI/IKJ'Ia,D,HOIZ neAaTenbHOCTU COBpeMeHHbII7I MaTteMaTn4yeckunin
KOMNEeTeHL M) annapar;
OK-3 CMOCOBHOCTb MNOHMMATb OBUXYLLME CUMbl U 3aKOHOMEPHOCTU
(OBILEKyNbTYPHbIE MCTOPMYECKOro NPOLIECCa; Posib HACUNS U HEHacunms B

NCcTopunn, MecTo Yenoeeka B NCTOPNYECKOM MnpoLecce,

KOMMNeTeHuunm .

Wn) NONNTMYECKOW OpraHm3aumm obwecTsa;

OK-4 CMOCOBHOCTb MOHMMATb 1 aHaNM3MPOBaTb MUPOBO33PEHYECKUE,
(0bLeKyNbTypHbIE coumnanbHO Y IMYHOCTHO 3Ha4YMMble oMnocogockme Npobnemsi;
KoMMeTeHuunn)

CNOCOOHOCTb MOHUMATb CYLWHOCTb U 3Ha4YeHne nHopmauum B
OK-5 Pa3BUTUM COBPEMEHHOIO MHAPOPMAaLIMOHHOI0 00LeCcTBa,

CO3HaBaTb ONACHOCTU 1 YrPO3bl, BO3HMKAIOWMNE B 3TOM
npouecce, cobniogatb OCHOBHbIE TpeboBaHMs
NHGOPMAaLNOHHOK 6€30MacHOCTU, B TOM YMCHE 3alLUTbI
rocy0apCTBEHHOM TaiHbl;

(0blWeKynbTypHbIe
KOMMeTeHuunn)

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

pasnenbl PyHKLMOHANbHOrO aHanmaa, koTopble TPaanLUMOHHO MCNONb3YIOTCS NPW UCCNenoBaHMM
CBOICTB AndodoepeHumanbHbIX YPaBHEHW C YaCTHbIMU MPOU3BOAHbIMU, NMPY NMOCTPOEHUN YNCTIEHHBIX
METOAO0B pelleHnst 3aaay MaTeMaTnyeckon omamkm, 1 3HaKOMCTBO C KOTOPbIMU HEOHXOAUMO Onst
MaTemaTtuka-npuknagHuKka.

2. DONIXEH yMeTb:
npakTuyeckn pewaTb NnpumMepbl No PyHKLUNOHANBHOMY aHanuay.

3. OONXEeH BnageThb:

Kypcamn no HeNMHENHbIM YpaBHEHUSAM C YaCTHbIMU NPOU3BOLAHBIMU U MO YNCIEHHbIM METO4AM
peleHns ypaBHEHNn MaTeEMATNYECKON OUIUKMN.

4. nonXeH OeMOHCTPUPOBaTb CNOCOBHOCTb Y FOTOBHOCTb:
NONHOE 03HaKOM/IEHNE C Teopuen 1 MeTodamMmn PYHKLMOHANBHOMO aHanmaa.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKoCTb AMCLUMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA ANCLMMINHBI 9K3aMeH B 1 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).
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4.1 CTpyKkTypa u coaepxaHue ayauToOpHON paboTbl MO AUCUMNIMHE/ MOAYNIO

TemaTtnyeckun nnaH gUcCUUNAUHbI/MOAYNS

Buabl n yachbl
Paagen ayauTopHOM paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N 'D""I‘\:n":')";lr;,':_lv;"“b'/ CeMechcemecrpa (B yacax) KOHTpOnsi
Nex ImI'IpaxmqecmeJ1a60parop|-u>|e
u 3aHATUSA paborbl
1 Tema 1. Cuctembl 4 5 0 5 ggz;:”;ee ©
‘IMHOXecCTB
noMallHee
2.[Tema 2. lNoHaTe Mepbl 4 5 0 5 3ajaHve
Tema 3. Mepa Jlebera, nomalwHee
3.|Mmepa 4 4 0 4 3apaHue
Nebera-Ctuntbeca
omauwHee
Tema 4. Iamepumble A
4wpyHKumm 4 4 0 4 3apaHve
omauwHee
Tema 5. VIHTerpan A
5'ﬂe6era 4 4 0 4 3ajaHve
KOHTPONbHas
paboTta
6,02 6. VrTerpar 4 4 0 4  |nomauwmee
3apaHve
Tema 7. lNoHsTNE
NINHENHOoro
HOPMWPOBAHHOIO
npocCTpaHcTBa. JoMallHee
7.\llnHenHble onepaTopbl 1| 4 4 0 4 3apaHve
pyHKLMOHanNbI B
NNHENHOM
HOPMWPOBAHHOM
NnpoCTpaHCcTBe
Tema 8. lNoHsATUHE
runbbepToBa
NnpOoCTpaHCTBa. ggzgiﬂnfe
ConpsixeHHble 1
8. camoconpsXeHHble 4 4 0 4 Kgg;gganaﬂ
oneparTopsl B P
rmnb6epToBOM
NPOCTpPaHCTBE
Tema . NTorosas 1 0 0 0 9K3ameH
" |doopma KOHTpoOns
Ntoro 34 0 34

4.2 CopepxaHue ONCLUMIUHDI
Tema 1. CucteMbl MHOXECTB
neKkumnoHHoe 3aHsiTne (5 yaca(os)):
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Konbua n anrebpbl. Onepaunn B Konble MHoXecTB. Monykonbua u nonyanrebpol. CeolicTea
nonykoneu.

naboparopHas pabora (5 4aca(oB)):
MurHuManbHoe KonbLo, coaepxaliee nonykonbLo.
Tema 2. NoHsATUE Mepbl

JNIeKLMOHHOe 3aHsiTue (5 4aca(oB)):

OnpepneneHne KOHEYHO afaaMTUBHOW M CHETHO-aAANTUBHON Mepbl. [1pononXxeHne mepsbl C
NonyKonbLa Ha MUHUMANIbHOE KOMbLLO.

naboparopHas pabora (5 4aca(oB)):

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

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

BHewHsas mepa. N3amepumble MHOXecTBa. Anrebpa namepnmbix MHoXecTB. CHeTHas aganuTMBHOCTb
mepbl Jlebera. Curma-anrebpa n3meprMbix MHOXECTB.

naboparopHasi pabora (4 4aca(oB)):

Mepsbl Jlebera un Jlebera-Ctuntbeca Ha NpsIMON.
Tema 4. U3mepuMble PyHKLUU

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

Onpepnenexns n 6a3oBble CBOMCTBA N3MEPUMbIX PYHKUMIA. [TpocTble coyHKLIMN 1 KPpUTEPWIA
n3mepunmocTun. Teopema Eroposa.

naboparopHas pabora (4 4aca(oB)):

CxoommocTb no4ytu Bctogy. CxoamMocTb NoYT paBHoMepHas (no Eroposy). CxoamMMocTb No mMepe.
Tema 5. NHTerpan lebera

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

NHTerpan ot npocToit doyHkummn. Obluee onpeneneHne nHTerpana n ero KoppekTHocTb. CyeTHas
anauTMBHOCTL MHTerpana Nlebera. AbcontoTHas HenpepblBHOCTb UHTerpana Jlebera.

naboparopHas pabora (4 4aca(oB)):

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

Tema 6. NHTerpan Jlebera

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

Teopemsbl Jlebera, b. IleBu n daty 0 npenensHOM nepexone non 3HakoM MHTerpana.
naboparopHas pabora (4 4aca(oB)):

WHTerpan Jlebera Ha npsiMmoit. CpaBHeHUE C COOCTBEHHbBIM M HECOOCTBEHHbLIM UHTErpanoM PumaHa.
HepaseHcTtBa "énbaepa n MuHkosckoro. MpocTpaHcTea Jlebera.

Tema 7. NoHATME NMHEMHOrO HOPMUPOBAHHOIO NPOCTpaHCcTBa. JIMHenHble oneparopbl U
cpyHKUMOHanbl B IMHEMHOM HOPMUPOBaAHHOM MPOCTPaHCTBE

JNIeKLMOHHoe 3aHsitue (4 4aca(oB)):

OnpepneneHuns 1 npuMepbl NpocTpaHcTB. Cxoasimecs NocnenoBaTelbHOCTW, OTKPbITHIE U
3aMKHyTble MHOXecTBa. CenapabenbHble NpocTpaHcTea. MonHble NpocTpaHCTBa.

naboparopHas pabora (4 yaca(oB)):
[MpoCTPaHCTBO NMHENHbBIX OrPaHUYEHHbIX ONepPaTopOB.

Tema 8. NoHsATME I'I/IﬂbﬁepTOBa npocTpaHCTBAa. COHpSI)KeHHbIe n caMmoconpsi>XxeHHblie
onepatopbl B I'VlnbﬁepTOBOM npocTpaHCTBE

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

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

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

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeNibHOM paboTbl AUCLMUNNHBI (MOOYNS)

Bupbl
N Paspen Cemect Hepensa | camoctositenibHon [TpynoOeMKOCTb gﬁ%‘éﬂ,ﬁ;ﬁﬁﬂ;
AuncumnnnHbl pcemeCTpa pabotbl (B yacax) 260TbI
CTYyOEeHTOB P
NnoAaroToBkK
1 Tema 1. Cuctembl 4 ugﬂa%:erc? 9 nomatHee
. HW
MHOXECTB sananms 3agaHue
noaroToBKa
MaLlH
2.[Tema 2. lNoHaTE Mepbl 4 JoMallHero 9 gg,u:Hmeee
3a4aHuns
Tema 3. Mepa Jlebera, MOAroToBKa nomalHee
3.|mMepa 4 JomatHero 9 3anaHme
Nebera-Ctuntbeca 3afaHus
noaroToBkK
Tema 4. VIamepumble ofroroeka nomatHee
4'cp HKLM 4 JOoMallHero 9 3anaHme
y 3a4aHus
noaroToBkK
5 Tema 5. VIHTerpan 4 ngﬂa?ljﬁerg 10 JomaliHee
. r ajaHue
Nebera 3anaHms 3an
noaroToBKa noMawHee
JOMallHero 5 3anaHme
6 Tema 6. NHTerpan 4 3adaHus
‘Nebera
MOAroToska K KOHTPONbHas
KOHTPOSbHOW 5 pabora
paboTe
Tema 7. lNoHATME
NVUHENHOro
HOPMMPOBAHHOIO
npocTpaHcTBa. noaroToBKa
J MaLlH
7./llnHeliHble onepatopbl n| 4 JoMallHero 10 gg,u:Hmeee
JOYHKLMOHanNbI B 3a4aHuns
NMHENHOM
HOPMNPOBAHHOM
NpoCTPaHCTBE
Tema 8. lNoHaATHE
noaroToBka
runobepToBa uoﬂamHero 5 nomailuHee
npoCcTpaHcTBa. 3agaHue
3a0aHus
8 ConpsixeHHble n 4
‘lcamoconpsiXeHHble HOIFOTORKA K
onepaTtopsbl B KOﬂT ONBHOV 5 KOHTpONbHas
rmnb6epToBOM aGOEe pabota
NnpoCTpaHCTBe P
Ntoro 76

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
YTteHne nekuuii No AaHHON ANCLMMAVHE NPOBOANTCS TPAAULMOHHBIM CMOCO6OM.

CTtyneHTaM npenocTaBnseTcs BO3MOXHOCTb AN CaMONOAroTOBKM M MOArOTOBKM K 9K3aMeHy
NCNONb30BaTb 3NEKTPOHHbIN BAPUaHT KOHCMEeKTa NekKUni, NoAroTOBNEHHbIN NpenoaasaTesieM B
COOTBETCTBME C NNaHOM nekumn.

PernctpaunoHHbin Homep 988814
CrtpaHnua 7 us 12.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

ARl | AL O



Mporpamma gucumnnudel "MpuknagHon oyHKunoHanbHbin aHanna"; 010400.68 MprknagHas matemaTtnka 1 nHgopmatuka; NnewmnHekuin

Mpu paboTe ncnonbayeTcs ananoroas opma BeAeHNs NEKUMIA C MOCTAHOBKOW 1 peLleHneMm
npobnemMHbIx 3a8a4, 06CyXAEeHNEM ANCKYCCUOHHBIX MOMEHTOB U T.4,.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Tema 6. UHTerpan Jlebera
ooMallHee 3agaHue , MpUMepHble BOMPOCHI:
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YrnybneHHoe n3yd4eHune nutepatypbl No TeMe: npeaenbHbli nepexon noh 3HakoM UHTerpana Jlebera.
PeweHne 3apay: cpaBHEHME HOPM PasnnyHbIX NPOCTpaHCcTB Jlebera (HepaBeHCTBA BIOXEHNS).

KOHTpO/bHas paboTa , NpUMepHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. Haitn mepy Jlebera noaMHoxecTBa otpeska [0,1], cocTosiwero ns3 ymcen, y
KOTOpbIX B OECATUYHOM 3anncu umudpa 1 BcTpeyaeTcs paHblue, Yem undgpa 2. 2. Jlokasartb, 4TO
MOLLHOCTb MHOXECTBa U3Mepumbix no Jliebery nogmHoxecTs oTpeska [0,1] 6onblue MOWHOCTH
KOHTUHYyMa. 3. [lokasaTb, YTO BCSIKOE MHOXECTBO, PaCMnofioXXEeHHOe Ha NpsSMON (oaxe ecnu
MHOXECTBO SIBNSIETCSH HEM3MEPVIMbIM HA NPSAMOI) U3MEPUMO Ha MNOCKOCTU, KOTopas NpoxoauT 4yepes
a1y NpsiMyio. 4. IlokasaTb, YTO BCSKas TO4Ka paspbiBa PYHKLMW C OrpaHNYEHHbIM N3MEHEHWEM, ECTb
TO4YKa paspbiBa Nepsoro poda. 5. [lokasarb, 4TO CXOANMOCTb B CPEAHEM BNeYeT CXOANUMOCTb Mo
mMepe.

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

nomallHee 3aaaHve , NpUMepHble BOMPOChI:

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

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

LoMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

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

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

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

Tema . UToroBas coopma KOHTpoOns

MpumepHble BOMPOCHI K 9K3aMEHY:

TemaTtvka DOMaWHNX CaMOCTOATENbHbIX PaborT:

YnbsHos IN.J1., Baxsanos A.H., ObsayeHko M.U., KazapbsH K.C., CudoyaHTtac . JenctButenbHbIin
aHanu3 B 3agadax. - M.: duamatnut, 2005. 416 c.

Bonpochb! kK aKk3ameHy.

YacTb 1. Teopus mepbl u nHTerpan Jlebera.

1. OnpepeneHune KonbLa 1 NOAYKONbLIA MHOXECTB, NEPEYNCTIEHNE NX CBONCTB.
2. MuHnManbHoe KonbLo, cogepXalliee noayKonbLuo.

3. OnpeneneHne KOHEYHO aaaNTUBHON N CHETHO-aAaNTUBHOWN MepbI.

4. NpofonxeHne Mepbl C NONYKONbLA HA MUHUMANbHOE KONbLO.

5. MNepevncneHne 0CHOBHbIX CBOMCTB MEPbI: CHETHAS MOHOTOHHOCTb, NONyaaANTUBHOCTD,
HenpPepbIBHOCTb.

6. OnpeneneHne BHELWHER MepPbl U N3MEPVMOro MHOXECTBA.

7. Anrebpa n3meprMbIx MHOXECTB.

8. OnpeneneHns n 6a3oBble CBONCTBA N3MEPUMbIX (OYHKLIWIA.

9. Kputepuin namepmumocTtn qoyHKUUN Yepes npenen npocTbiX QOYHKLUNIA.
10. OkBUBANEHTHbIE (PYHKLNN, NBMEPUMOCTb.
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11. Cx0aMMOCTb NMOYTK BCOOY, U3MEPMMOCTb Npeaena.

12. CxoamMMoCTb NoYTK BClody, "no4tn pasHoMmepHas" (Mo Eroposy) n no mepe. CBA3b Mexay HAMU.
13. OnpegneneHune nHterpana Jlebera ot NPOCTON CPYHKLMMN.

14. Obwee onpeneneHune nHterpana Jlebera n ero KOPPEKTHOCTb.

15. [lepeymncrneHme OCHOBHbIX CBOMCTB UHTErpana: MMHEeNHOCTb, UHTErpupoBaHNE HEPaBEHCTB,
NHTErpupyemMoCTb OrpaHN4eHHON N MaxXopupyemon yHKLMK.

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

17. dopMynnpoBKka 2-0i TeOpeMbl O CHETHOW afnanTUBHOCTM MHTerpana Jlebera (obpaTtHoe
yTBEPXAEHME).

18. dopmynnposka pesynbtaTta 06 abcontoTHON HenpepbIBHOCTM UHTerpana Jlebera.
19. Teopema Jlebera o npenenLHOM Nepexoae nog 3HaKoM MHTerpana.
20. dopmynupoeka Teopem b. Jlesn n dary.

YacTtb 2.

1. OnpeneneHunst n NnpuMepbl HOPMUPOBAHHbBIX MPOCTPAHCTB.

2. MNocnenoBaTenbHOCTY B HOPMUPOBAHHOM MPOCTPAHCTBE, OTKPbITLIE Y 32 MKHYTbHIE MHOXECTBA.
CenapabenbHble 1 NofHble NPoCTpaHcTBa (NpocTpaHcTea baHaxa).

3. Teopema 06 3KBMBANIEHTHOCTU HOPM B KOHEYHOMEPHbIX MPOCTPAHCTBAX.
4. JInHeansl 1 NOANPOCTPAHCTBA HOPMUPOBAHHOMO MPOCTPAHCTBA.

5. CkansipHoe npoun3sseneHne. NpumMepbl EBKINAO0BLIX NPOCTPAHCTB. CX0ANMMOCTb, OFPaHUYEHHOCTD.
MMnbbepToBbI NPOCTPAHCTBA.

6. OpToroHanbHoe pas3noxeHune rmnbLbepToBa NPOCTPaHCTBA.

7. OpTOroHanbHble CUCTEMbI U paabl Pypbe.

8. JlnHeHble onepatopbl B HOPMUPOBAHHBIX MPOCTPAHCTBAX; HENPEPbIBHOCTb N OrpaHUYEHHOCTb
9. MNpoCTpPaHCTBO NMHEHbIX HEMPEPbLIBHBIX ONEepaTopoB; onpeneneHne, nonHoTa.

10. ObpartHbIi onepatop. Jlemma o cywecTBoBaHUM 06paTHOro NMHERHOro
oneparopa K NMHenHoMy oneparopy.

11. ObpartHbIi onepatop. [1Be Teopembl 06 OrpaHMYEHHOCTM 0BpaTHOro oneparopa.
12. JlnHeliHble HenpepbiBHblE PYHKLIMOHAIbI, COMPSXEHHOE NPOCTPAHCTBO.

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

14. Teopema Pucca o npeacrasneHne oyHKLMOHana B rmnibbepToBOM NPOCTPAHCTBE.
15. BTropoe conpsxeHHoe NPOoCTPaHCTBO.

16. ConpsixeHHble onepartopbl B rnibbepTOBOM MPOCTPAHCTBE.

7.1. OcHoBHas nuTeparypa:

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

2. Konmoropos A.H., ®oMuH C.B. SnemMeHTbl Teopumn oyHKLMIA U OyHKLUNOHANbHOrO aHanuaa. - M.:
duamatnurt, 2009. - 572c.

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

3.WepcTHeB, AHaTonuin Hukonaeswy (O-p oms.-mart. Hayk ; 1938 -) . KoHcnekT nekuui no
MaTemaTnyeckomy aHanmay [TekcT: anekTpoHHbIn pecypc] / A. H. WepctHes .? U3a. 5-e .7
OnekTpoHHbIe AaHHble (1 dparin: 2,66 M6) .? (KasaHb : KasaHckuii rocynapCTBEHHbIN YHUBEPCUTET,
2009) .? 3arn. ¢ akpaHa .? Pexum goctyna: oTkpbITbIi .?

4. ['ypesnd A. I., KopHes B. B., XpomoB A. . C60pHMK 3aaay No pyHKUMOHANbHOMY aHanmay. -
Cr6.: NaHb, 2012. - 192c.
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9BC "MNaHb": http://e.lanbook.com/books/element.php?pl1_id=3175

7.2. JlononHuTenbHasa nureparypa:

1. AHTOHEeBMY AHaTonuin boprcosmy. 3agaym 1 ynpaxHeHns no yHKUNOHANbHOMY aHannay:
y4yebHoe nocobue onsi cTyaeHToB Mar. cneu. By3oB / A. B. AHToHeBuy, M. H. KHsi3es, S. B. PagbiHo;
Mox 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.

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 BblYMCUTENbHAS MaTtemMaTmka: [ydebHoe nocobue |/
B. V. Nebepnes.?U3a. 4-e, ncnp. n pon..?Mocksa: ®unamatnut, 2005.7295 c.

4 . Hacbipos, CeMeH Pagpaunosuny. MeTtpudeckne v NMHeNHbIe HOPMUPOBaHHbIE NPOCTPAaHCTBA:
3apa4n kK nabopatopHbIM 3aHATUSAM MO Kypcy "PyHKUMOHANbHbIA aHANU3 1 MHTerpanbHble
ypaBHeHus" / C. P. Hacbipos; KasaH. roc. yH-1.?U34. 2-e, ucnp. u gon..?KasaHb: [KasaHckuii
rocynapcTBeHHbI yHuBepcutert], 2008.735, [1] c.; 21.

5. KanTtoposwuy, JleoHnn Butanbesud. ®yHkLMOHaNbHbIA aHanns / J1.B. KaHntoposwuy, IM.11.
Akunnos.?4-e n3g., ncnp..?Caxkt-lNetepbypr: Hes. Ounanekt: EXB-MNetepbypr, 2004.?7813,[1] c.;
22.?MMpenM. ykaa.: c. 799-806.?bubnuorp.: c. 784-798.?1SBN 5-7940-0120-8((Hes.
Ownanek)).?ISBN 5-94157-597-1((BXB-INeTepbypr)), 30

7.3. UHTepHeT-pecypcChbl:

Bukunenwns - http://ru.wikipedia.org

[MopTan maTtemartnyeckmx MHTEpPHET-pecypcos - http://www.math.ru/

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

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMNIUHbBI(MOOYNS)

OcBoeHve gucunnnuvHbl "MpuknagHon OyHKLMOHaNbHbIA aHanns" npeanonaraeT UCnofib3oBaHne
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, npenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONENn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIETO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Nekummn n nabopaTopHble 3aHATMSA MO ANCLUNAMHE NPOBOAATCS B ayAMTOPUN, OCHALLEHHON [OCKOW U
MesioM(MapKepoM).

Mporpamma cocTtasneHa B cootseTcTeum ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHntio 010400.68 "MpuknagHas matematka u HgpopmaTuka" n MarmcTepckon nporpamme
MaremaTtnyeckoe MooenmpoBsaHue .
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