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«MaTemMaTuKa — 3TO fA3blK, Ha KOTOPOM HanucaHa KHUra npupoabl» annneo Fannnen.

Ponb MaTeMaTuky B p13nKe C/I0XKHO NepeoLeHnTb. MaTeMaTuYecknii aHanns, Hapsaay € JIMHeHon anrebpoi, - 3To ToT pyHAAMEHT,
Ha KoTopbIn onupaeTcs Noboe husnyeckoe

obpa3oBaHue. [laHHbI KypC JIEKUWIA paccynTaH Ha CTyOoeHToB (U3MKOB W MnpenctaBnsieT cobol Klaccuyeckuin  Kypc
MaTeMaTU4eCKOro aHaan3a u Kypc Teopun pyHKLNN KOMMIEKCHOWN

NnepeMeHHoON, ABASAILWNNCS ero NorMyeckuM MNpoAos/HKeHneM. Hapaay € KinacCum4yeckmmum BOMpPOCaMm MaTeMaTMHYeCKOoro aHanavsa -
anddepeHunanbHoe n HTerpajibHoe NCHNCNEeHUs

YHKLUIA OOHOM N MHOTMMX MEPEMEHHbIX, YMNC0Bble U PYHKLMNOHaNbHbIE PAAbl, KPUBOJIMHENHbIE U MOBEPXHOCTHbIE UHTEerpasnbl - B
Kypce O6yayT 3aTPOHYTbl HEKOTOpble BOMPOCbI TEOPUM MHOXECTB, @ TakXe pacCMOTpeHbl paabl ®Pypbe C TOYKM 3peHUs, Kak
KNacCUYeCKOro MaTeMaTM4YeCcKoro aHajm3a, Tak U C TOYKM 3peHus PYHKLMOHaNbHOrO aHasiM3a. Ha npakTuyeckux 3aHaTuax
paccMaTpMBalOTCA KlacCuyeckmne 3ajavym MaTeMaTUYeCKOro aHaansa, WlCTpupyoLLee TeopeTnyecknii maTepmasn, 1 No3sostoLne
NMPUMEHATb MOJIYYEHHbIE TeopeTUYecKme 3HaHUA [NS peleHus npuknagHbix 3agayd. Kypc TOKI no3HakoMuT obyyvarolmxcs cC
OCHOBHbIMW BOMPOCaMU 1 3a4a4aMn KOMMJIEKCHOIO aHanm3a.
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http://physics.itmo.ru/ru/personality/pavel_akacevich
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Copep>xaHue Kypca

| cemecTp

MaTeMaTn4YeCKu aHanums

CTpyKTypa Kypca

Paspensl

JNlekuum
(ak.4.)

MpakTuka
(ak.4.)

1. SneMeHTbl TEOPUM MHOXKECTB

MoHATME MHOXXeCTBa U OCHOBHbIE OMepaLMn Hal MHOXXeCTBaMu. MMOHATME MOLLHOCTU MHOXECTBA.
CpaBHUTENbHbIA aHa/IM3 MHOXXECTB M0 MOLLHOCTN. AKCMOMaTUKa MHOXXeCTBa BeLLleCTBEHHbIX Ymcen (no
HenekuHay).

16

16

2. Teopus npeaena B METPU4YECKOM NMPOCTPaAHCTBE.

MoHATMe MeTpuyeckoro NpocTpaHCcTBa. OTKPbITbIE U 3aMKHYTbIE€ MHOXECTBa B METPUYECKOM
NMPOCTPaHCTBE M UX OCHOBHbIe CBONCTBa. Teopema bosbLaHo - Beneplitpacca n TeopeMa 0 KOMAAKTHOCTH
ans npoctpaHcTea R [T]. Npenen nocnenosaTenbHOCTU B METPUYECKOM MPOCTPAHCTBE N ero CBOWCTBaA.
PyHOaMeHTaslbHasA NoC/iefoBaTeNbHOCTb B METPMYECKOM NMPOCTpaHCcTBe. [ToHoe MeTpuyeckoe
npocTpaHCcTBO. Mpeaen pyHKUNN B METPUYECKOM NMPOCTpaHCcTBe no Kowwn u no eliHe.
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16

3. YUucnoBas nocnenoBaTesibHOCTD, Q)yHKI.I,IﬂSI BelLleCTBEHHOIro apryMmeHTa.

OcCHOBHble CBONCTBa NpeAesia YMC0BOM NoCNefoBaTeNbHOCTY 1 npedena pyHKLUNN BeLeCTBEHHOro
aprymeHTa. Yncno dnnepa: e. ACUMNTOTUYECKOE CpaBHeHMe PyHKUMA. 3amMmedaTenbHble Npeaenbl.
Teopemsbl 1 NpaBuna LLUTonbua. MoHATME HENPEPBLIBHOCTU hyHKLUUN. OCHOBHbIE CBONCTBA HEMpPepbIBHbIX
hYHKLNNA.
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4. DudpdepeHumanbHoe UcHucnelne pyHKLUM BELL,eCTBEHHOro apryMmeHTa.

MoHATne andpdepeHLMpyemMocT n NnpomssogHoN. OCHOBHbIE CBONCTBa AnddepeHumpyemMbix pyHKUNA (B
TOM 4uncie «paHLy3CKne TeopeMbl» 0 cpedHeM, npasuna Jlonutans). NpounssoaHble 1 guddepeHLunans
BbICLUMX MOPAAKOB M UX CBOWCTBA. JlokanbHas 1 rnobanbHas dopmMynbl Tenopa c ocTaTkamu B pa3inyHom
thopMe. PaznoxxeHuns no popmyne MakiopeHa OCHOBHbIX dNeMeHTapHbIX PYHKUWA. JIOKanbHbIN 1
rnobasbHbl SKCTPEMYM (hyHKLUN. HeobxoauMble, LOoCTaTOYHbIE YC/I0BUSA 3KCTpeMyMa. HepaBeHcTBa
lOHra, N'énbaepa, Kown - BYHAKOBCKOro. Bbinyksble YHKLWUN U NX CBOMCTBA. [JOCTaTO4YHbIe YCNOBMA ANA
To4kM nepernba. NMocTpoeHune rpadmka ABHO 3afaHHON PYHKLUMN C MOSHLIM UccnefoBaHneM. Mnockue
KpWBble, 3aJaHHble NapaMeTpUYeCcKMMN YypaBHEHUAMU. YpaBHEHNE KPUBOW B MOASIPHON CUCTEMe
KOOpAMHAT.
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2 ceMecCTp

MaTeMaTn4YecKumn aHaNu3

CTpyKTypa Kypca

Pa3pensl

Jlekuum
(ak.4.)

MpakTuka
(ak.u.)

1.HTerpanbHoe ncumncseime pyHKLUMN BeLLLECTBEHHOro apryMeHTa

MNepsBoobpa3sHasa dyHKLUMN. OCHOBHbIE CBOMCTBa HEOMNMpeAe eHHOro nHTerpana. MHterpan PumarHa. CymMmmbl
Napby n nx ceonctea. IHTerpupyemocTb hyHKumnmn. Kputepuin Jlebera. CBoncTBa onpepeneHHoro
MHTerpana (B Tom Yncne opmyna HeloToHa - JlenbHuua, Teopembl o cpegHeM, hopmyna Bannuca,
MHTerpanbHble HepaBeHcTBa Ménbaepa n Kowwn - ByHsikoBckoro, fieMma PumaHa - Jlebera). MpunoxxeHune
onpefeneHHoro NHTerpana K Bbl4MCAEHNIO AANHbI NYTU, NIOLAAN NAOCKUX puryp n obbéma Tena
BpaleHus. HecobcTBeHHble MHTerpabl 1-ro u 2-ro poga: CBOMCTBA, MPU3HAKM CXOZMMOCTH (B TOM Yyucne
npusHakun OQupuxne n Abens). ®opmynbl OpynnaHu.
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21

2. Teopusa papos




YncnoBble pAabl: CBONCTBA, MPU3HaKM CXOAUMMOCTM (B TOM 4nucie npusHakn Kymmepa, bepTpaHa, Maycca).
MNpuBeneHne HecobCTBEHHOIo0 MHTErpasna K YNCNoBoMy psifly. PaBHOMepHas CX0AMMOCTH
nocnenoBaTenbHOCTU hyHKUNUIA. MonHOTa npocTpaHcTia [I] »(Q).

CBONCTBa PaBHOMEPHO CXOAALLMXCA DYHKLMOHasbHbIX NOC/ef0BaTe/IbHOCTEN.

DyYHKLUMOHaNbHblE PSfbl: CBONCTBA, MPU3HaKM CXOAMMOCTU. CTeneHHble pagbl. DOpMy bl ANS BbIHUCEHUSA
papuyca cxoammocTu (Teopema Kowwm - Agamapa). CBOMCTBa CTeNeHHbIX paaoB. Pag Tennopa. PasnoxxeHns
B psf MaknopeHa OCHOBHbIX OyHKLWIA. Mpon3BeaeHne cTeneHHbIX PSA0B, NOACTaHOBKa psaa B psf,
feneHne cTeneHHbIX psAoB. NpruMepbl NPUIOXKEHUS TEOPUU CTEMNEHHbBIX PAAO0B K NMPUBANXKEHHbIM
BbI4YUCIEHNSAM.
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3. uTerpansl, 3aBucALLME OT NapaMeTpa

PaBHOMepHas cxoAuMOCTb ceMencTBa yHKLUMA. COBCTBEHHBI MHTEerpaJl, 3aBUCALLMIA OT NapaMeTpa 1 ero
cBoOWCTBa. PaBHOMepHasa cXoAMMOCTb HeECOBCTBEHHbBIX MHTErpasioB, 3aBUCALLMX OT NapameTpa (1 n 2 -ro
popa). Mpn3Hakn paBHOMepHON cxoaumocTu. NMpnBeneHe HecobCTBEHHOrO MHTerpaJsa, 3aBMCALLEero oT
napameTpa K pyHKLUUOHa bHOMY psfy. CBONCTBa paBHOMEPHO CXOASALLMNXCA HECOOCTBEHHbIX MHTErpasos,
3aBUCALLMX OT NapameTpa. BolyncneHune nHterpanos Aupuxne, dnnepa-fyaccoHa, Jlannaca, ®peHens.
Snneposbl UHTerpansl: I - n B - dyHKUUK. AcumntToTUYeckun metog Jlannaca. ®opmyna CTupauvHra.
MeTopn cTaumoHapHom a3sbl.
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3 cemecTp

MaTeMaTu4eckuu aHanums

CTpyKTypa Kypca

Paspensl

JNlekuum
(ak.4.)

MpakTuka
(ak.4.)

1.Papbl m nHTerpansl dypbe

OpToroHasbHble cMcTeMbl PyHKUUA. OnpeneneHne KoadduumeHTos 1 paga Pypbe. Knaccnyeckne pagbl
dypbe. HepaBeHcTBO beccens. Teopema Pucca - ®uwiepa ana runbbepToBa NPoCTpaHCTBa (CXOANMOCTb
pana ®ypbe, 3KCTpeMasibHoe CBOMCTBO KoaduumeHToB Pypbe, ToXAecTBO MNapceBans). ba3nc B
runsbepToBoM NpocTpaHcTBe. Knaccnyeckne paabl Pypbe Ana 2[[Fnepnoanveckux dyHKUmn. ToxaecTso
NanyHosa. igpo Aupuxne n ero ceorcTsa. MpMHUUN NoKaamMsaunn. YCI0BUSA NOTOYEYHON CXOAMMOCTH psAaa
dypbe. Aapo Penepa n ero ceoncTea. CymmumposaHue paga Pypee no Yesapo (Teopema deriepa).
NHTerpan ®ypbe. Knaccnyeckoe npeobpasosaHne Pypbe. TeopeMa 0 AOCTATOYHbIX YCJIOBUAX CXOAMMOCTH
nHTerpana dypbe.
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2.Teopus PYHKLUN HECKONIbKUX NEePEeMEeHHbIX.

Mpenen n HENPEepPbLIBHOCTbL YHKLNUN HECKOIbKUX NepeMeHHbIX (.H.M.). AnddepeHumnpyeMocTb d.H.Mm.
YacTHble npon3BogHble N AnddepeHuman ¢.H.N. Matpuua Akobu. OCHOBHbIE NpaBuia
anddepeHumnpoBaHns ¢.H.M. YacTHblIe NPOM3BOAHbIE BbICLUMX MOPAAKOB. AuddepeHuman k - ro nopsaaka.
dopmyna Tennopa .H.M. C OCTaTKaMu B pas3nyHon opme. IKCTpeMyMbl .H.N. Heobxoaunmelie,
[OCTaTOYHbIX YC/IOBUSAX 3KCTpeMyMa. [pon3soaHas No HanpasieHno 1 rpadneHT d.H.n. FeomeTpuyeckun
CMbICN rpagneHTa. JInHM, NOBEPXHOCTU U TMNEPNOBEPXHOCTU YPOBHSA. KacaTenbHas NioCKoCTb K rpaduky
dyHKUMKN. YpaBHEHME HOPMaan K KacaTenbHOM NaockocTu. CylecTBoBaHNE, HEMPEPLIBHOCTb U
AnddepeHLnpyeMocTb B TOYKE HESBHO 3a4aHHOI0 0TOBpaXkeHns. YCI0BHbIA 3KCTPEMYM: MOCTaHOBKa
3afa4n, MeToA HeomnpeaeneHHbIX MHOXMTeNel JlarpaHxa.
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3. KpaTHble uHTerpasnbi

WHTerpana PumaHa no n - MEPHOMY MPOMEXXYTKY U €ro OCHOBHble cBorcTBa. CymMmbl Lapby n nx cBoncTea.
KpuTtepuin Jlebera nHterpupyemoctn yHKUMnN. JonycTuMble MHOXXeCTBa. Mepa YKopaaHa MHOXKeCTBa 1 eé
reomMeTpuyeckunin cmoicn. MIHTerpan PUMaHa no MHOXKeCTBY U ero ceorcTea. Teopema PybumHm. Obwan
chopMysia 3aMeHbl KOOPAMHAT B KPaTHOM UHTerpane. HecobCTBEHHbIN KpaTHbIA UHTEerpain.
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4.KpuBOJIMHEHHBbIE U NOBEPXHOCTHbIE MHTErpasbl

MoBepxHocTn B NpocTpaHcTBe R [I]: KapTa, aT/lac noBepxHocTW. PaHr oTobparkeHus, k - mepHas
KacaTesibHas MJoCKOCTb, 3J/lIeMeHTapHas rnagkasa nosepxHocTb. OpueHTaumsa B npoctpaHcTee R [I].
OpueHTauns rnagkomn NoBEpPXHOCTU, ABYCTOPOHHME NOBepPXHOCTM B NpocTpaHcTee R [I]. OpneHTaums
3aMKHYTO KpuBOM. Kpalh NOBEPXHOCTU N ero opueHTaums. Naowanb 31eMeHTapHON rnagkon NoOBEPXHOCTH
B €BKJING0BOM NpocTpaHCcTBe. OCHOBHbIE FeOMeTPUYECKME XapaKTEPUCTUKN CKaNAPHbIX N BEKTOPHbIX
nosien (B TOM 4Yncnae Npon3BoAHbLIE MO HaNpaB/IEHUIO, BEKTOPHbLIE INHUKN U T.M). KpUBOSIMHERHbIE 1
MOBEPXHOCTHbIE NHTerpaJsbl MepBOro poAa 1 BTOPOro poAa: onpeneneHune, hnusnyeckuin CMbIci,
BblYMC/IeHMe. [lnBepreHumna n poTop BEKTOPHOro nons. Teopemsl MNaycca - Octporpaackoro, Ctokca, 'puHa.
MoTeHunanbHoe BeKkTopHoe none. ConeHonaanlbHOE BEKTOPHOE nose.
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5. AuddepeHumanbHbie hopMbl (417 XKeNaloLWUX AO0NONIHUTEJIbHbIA MUHU KYPC




OunddepeHumansHblie popMbl. Dopma paboTbl Nons, popMa NOoTOKa NOMA: KOOPAUHATHAsA dopMa 3anuncu.
BHewHnn anddepeHumnan opMbl 1 ero cBONCTBa. VIHTerpan ot anddepeHunansHon hopmMbl No
MHoOroo6pasuio. KprBOJIMHENHbLIA 1 MOBEPXHOCTHbIVA MHTErpan 2-ro pona. Popma obbemMa NoOBEPXHOCTH.
MoBepXHOCTHbIe MHTerpanbl 1-ro n 2-ro poga. O6was popmyna CTokca.

12 12
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MonunTuka oueHnBaHuA

OueHOYHbIE CpeacTBa AUCLUMJMHBI: MPaKTUYECKOe 3aHATMe, KOHTpoJibHas paborTa, TMNOBOW pacyeT, KOJIJIOKBUYM,

3K3aMeH.

B KaxaoM cemecTpe nMpefyCcMOTPeHbl KOJUIOKBUYM (YCTHBIA/MUCbMEHHBIN) N 3K3aMeH (yCTHbIN). bannbl 3a NnpakTudeckue 3aHATUS, B
TOM 4YMUCNe KOHTPOJIbHble paboTbl, TUMOBbIE pacyeTbl, cocTaBaaT oT 40 no 50 6annos; 3a Ko/OKBUYM OT 5 go 15 6annos; 3a
3k3amMeH oT 15 no 30 6annoB; 3a akTUBHYI0 paboTy Ha 3aHATMAX oT 0 fo 5 6annos..

WToroBas oueHka: 60-67 yasn (E); 67,1-74 yasn (D); 74,1-83 xop (C); 83,1-90 xop (B);

90,1-100 o1 (A)

1 cemecTp

K.p.Nel «[penen dpyHKLNUN»

K.p.Ne2 «OunchpepeHumpoBaHme pyHKLmn. Popmyna Tennopa»

Tunoson pacyeT «locTpoeHne rpaurka ABHO U NapaMeTpPUHeCcKn 3a4aHHbIX PYHKLUN C MNOJHBIM UCCNefoBaHNeM»

2 cemecTp

K.p.Nel «OnpeneneHHble nHTerpanbl. iccneposaHme cxoommocT HeCobCTBEHHOIrO MHTErpana»
K.p.Ne2 «ccnepoBaHme CX0AMMOCTU YNCIOBbIX N PYHKUNOHaIbHbIX pagoB. CTerneHHble pagbl»
TunoBon pacyeT «BbluncneHne nHTerpanos, 3aBUCALLNX OT NapaMeTpa»

3 cemecTp
K.p.Nel «DyHKLMNA HECKOJIbKNX NepeMeHHbIX»
K.p.Ne2 «KpaTHbIX MHTerpasbi»
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