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BBEJEHHUE

Hacrosmas mporpamma cocTaBiieHa B COOTBETCTBUU C NpHKa3oM MUHHUCTEpCTBa HAyKH U
BhICIIero oopaszoBanusi PO ot 27.11.2024 r. Ne 821 «O06 yrBepxknenuu [lopsiaka npruema Ha oOydeHue
mo oOpa3oBaTelbHBIM TIpOrpaMMaM BBICHIETO OOpa3oBaHHsI - MporpaMMaM OakalaBpHara,
mporpaMMaM  CIEUUAINTETa, @porpaMMaM  MAarucTpaTypbl», PpErJIaMeHTUPYET CoOJlepiKaHue
BCTYNUTEIbHBIX MCIBITAHUM MO MaTeMaThudyeckoMy aHanusy, npoBoaumbix AHO BO HMHO
CaMOCTOSITEIILHO.

[IporpaMMa BCTYMUTENBHBIX UCIIBITAHUN COCTABIICHA B COOTBETCTBUHU C TPEOOBAHUSIMH
mpeaIMeTa «MaTeMaTHIeCKUi aHaIu3 » B 00beMe IPOrpaMM CpeHEro MpoPeCCHOHATHHOTO

oOpa3oBaHHs.

IHPOI'PAMMA IIPEIMETA
«MATEMATHAYECKH AHAJIN3»

Tema 1. MHOKECTBA
MuoxectBa. DnemMeHT MHoOXkecTBa. Omnepanuu HaJl MHOXKECTBaMH: OOBEAMHEHHE,

MEpECEUCHNE, pa3HOCTh. BpIckazbiBaHud. KOHBIOHKIMS # JIWU3BIOHKOHS. Jlormdeckue
cuMBoJbl. KBantopel. OToOpaxkenuss u ux BUAbL. HeoOXomaummoe M AOCTaTOYHOE YCIOBHSL.
[Ipsimas, oOpaTHass W TIPOTHUBOIIOJIOXHAs TeopeMmbl. (OCHOBHBIE YHCIIOBBIE MHOXKECTBA.
OrpannyeHHbIe MHOXeCTBa. TeopemMa O CyIIeCTBOBAHMU TOYHOW TpaHU y OTPaHMYCHHBIX
MHO>ECTB.

YucnoBble MOCIEA0BATENLHOCTA U OCHOBHbBIEC JEUCTBUSA HaJ HUMU. OrpaHUYEHHbIE U
HEOTPAaHUYEHHBIE TIOCIEOBATEIPHOCTH. beckoHeuyHO Maible U OECKOHEUHO OOoJblIne
MOCJICIOBATEILHOCTH W WX  CBs3b. OCHOBHBIE CBOMCTBAa  OECKOHEYHO  MAaJIBIX
nocjaeaoBaTebHOCTeH. CXoAsdiuecss MOCaeI0BaTeIbHOCTY U MX CBOMCTBA. MOHOTOHHEBIC

nocueaoBarenbHOCTH. Yucio e. Bropoii 3aMeuaTenbHblid peied.

Tema 2. DYHKIINN
OTtoOpaxenus. Bunpl oToOpakeHuil: HHBEKTUBHbIC, CIOPBEKTUBHBIC M OMEKTHBHEIE.

Oynkius kKak oToOpakeHne. OyHKIMOHATBHBIE 3aBUCUMOCTH. CIocOOBI 3a1aHus (PyHKITHIA.
I'padux ¢yakmumu. OcHOBHBIE 3nmeMeHTapHble (yHKIMH. OCHOBHBIE CBOMCTBA (DYHKITHIA:
00J1acTu onpeaeneHus U 3HaYeHUH, YETHOCTh M HEYETHOCTD, TEPUOJUYHOCTH, MOHOTOHHOCTD
u gapyrue. Crnoxnas ¢yHkius. OOpaTUMOCTh (DYHKIMH W TOHATHE OOpaTHON (QyHKIIUH.
[Ipenen ¢yHkumu B OECKOHEUYHOCTH M B TOYKE, pa3iIMYHBIC €ro ompeneneHus. TeopeMsl o
npenenax. CrocoObl BeluMCIeHUs npezesnoB. OaHocTopoHHHUE npenensl. [lepBeiil ' BTopoit

3aMedarenbHble Tpeaenbl. beckoHeuyHO Maribple W OecKOHEYHO Oosbline (QYHKIWH.



CpaBHeHue OECKOHEYHO MajblX. OKBHUBAJICHTHBIE OCCKOHEUYHO Maibie. [loHsTHE
HenpepeiBHOCTH (yHKIMU. OmnpeneneHue HenpepblBHOCTH. CBOWCTBAa HENMPEPBHIBHBIX HA

orpeske ¢pyunkuuii. Teopemsl Beltepirpacca u Kanropa Knaccudukaius Touek pa3poisa.

Tema 3. IPOU3BO/JHASA
[lTonsiTie  mpou3BOgHON, €€  TeoMeTpUYecKMd W (PU3WYECKH  CMBICIL.

Hubdepenunpyemocts ¢GyHKIUU B Touke. CBsizb Mexay AubdepeHIupyeMocTbio U
HenpepbelBHOCTHIO. [IpaBuna nuddepenunpoBanus. Brluucienne mpou3BOIHBIX OCHOBHBIX
aneMeHTapHbIX (yHKUIuH. Teopema O mNpou3BOAHOW 0OpaTHOW (QyHKUMU. Bberancinenue
POU3BOJHBIX OOpATHBIX TPUTOHOMETPUYECKUX (YHKIMA M TMOKa3aTeNbHON (QYHKIUH.
[IpousBomHas cinoxHoi GyHKIMU. ['unepoonuveckue PyHKIMHA U UX MTPOU3BOIHBIE. Tabmuia
npou3BoaHbIX. [uddepennmpoBanue QpyHkimu, 3aqaHHON NapaMmerpuuecku. [IpousBogHas
HesiBHOM (QyHKuuu. Jlorapudmuueckoe muddepenuupoanue. I[IpousBoiHbIE BBICIINX
nopsiikoB. @opmyia Jleronuma. [lonstue auddepennnana U ero TeOMETPUISCKUN CMBICIT.
[TpubnmxEHHbIle BBIUMCICHUS ¢ Momoiblo nuddepenimana. MHBapHaHTHOCTH (OPMBI
muddepennnana. duddepeHnmansl ¥ MPOU3BOAHBIE BBICHIMX TOPSIAKOB. TeopeMbl O
npousBoAHbIX. Teopembl Depma, Poms, Jlarpamxka, Komm. IlpaBwino Jlonutans u
PACKpPBITHE HEOIPEIECIEHHOCTEN

[Tpu3zHak MOHOTOHHOCTH (YHKIUH. OTBICKAHHE TOYEK JIOKAJIBHOTO SKCTPEMYMaA.
Heob6xomuMoe u goctatoyHoe yclioBHE dKCTpemyMa (QyHKIMKM B Touke. Hambombiee u
HauMeHblllee 3HadeHue (QYHKOUM Ha oTpe3ke. [IpumeHeHue BTOpOM NPOM3BOAHOM K
HaXOXJCHUIO SKCTpeMyMoB. HampaBieHue BBINYKJIOCTH M TOYKM THeperuda rpaduka
¢bynkuuu. AcuMmnroTsl rpapuka ¢pyHkuuu. Cxema uccnegoBanus ¢yHkuuu. Iloctpoenue
rpauKOB OCHOBHBIX »AyieMeHTapHbIX (yHkuMil. I[IpeoOpa3zoBanust rpadukos. ['padux

oOpatHol ¢pyHkuu. [TapameTpruyeckoe ypaBHEHHE KPUBOI HA MJIOCKOCTH U B IPOCTPAHCTBE.

Tema 4. YUCJIOBOM PAJL

[Tonarue uumcnoBoro psama. CxomumocTs M cymma psana. HeoOxoammoe ycioBue
cxoquMocTtu. JlewictBuss ¢ psgamu. Panbl ¢ IOMOXKUTENBbHBIMH 4ieHamu. IIpusHaku
cxogumoctu  Jlamambepa u  Komm. IlpusHak cpaBHeHMA. 3HAKONEpPEMEHHBbIE WU
yepeayromuecs psaasl. AOCOMIOTHAS U YCIOBHAs cxonuMocTb. [Ipusnak JleitOnuna. Teopema
Teiinopa. Octatounsiii wieH psiaa Teinopa B hopme Jlarpanxa, Ileano, Kommu. ®@opmyna
Maxnopena. PasnoxeHne OCHOBHBIX JJIeMEHTapHBIX GyHKIMHA B psael  Telnopa u
MaxknopeHa U UX HUCHOJIb30BaHUE Ul NPUOIMKEHHBIX BbIUUCIEHUN. (DyHKIMOHAIBHBIE
psansl. Ilonatue paBHoMepHOM cxoaumocTtu. [lpusHak Beiiepmrpacca. CTeneHHbIE psbL.

Teopema Abemnst. Kpyr cxomumoctu. CBONCTBA CTETIEHHBIX PSIIOB.



Tema S. UHTEI'PAJI
[Tonsitre nepBooOpa3zHoii. Heornpenen€HHbI HHTErpall M €r0 FT€OMETPUUECKHI CMBICIL.

JleiicTBusL Haja Heolpenea€HHbIMU HMHTerpanaMmu. CBoMCTBa HEOINpPeneaEHHOrO0 MHTErpaia.
Tabnuia ocHOBHBIX UHTErpanoB. Buecenune dyukiuu nox 3uak auddepennnana. OCHOBHbIE
METOAbl WHTETPUPOBAHUS: TMOJCTAHOBKOM, MO 4YacCTsAM, pasiioxkeHueM. KHTterpupoBaHue
TpuroHomerpuueckux  ¢GyHkuuil. HMHTerpupoBaHWe  palMOHAIBHBIX U HEKOTOPBIX
uppaunoHanbHbIX GyHKUUi. [logcranoBku Diinepa.

3amaun, NPUBOAAIIME K TOHSATHIO ONpENeN€HHOro uHTerpaia. OnpenenéHHbI
UHTETpaJl Kak Mpeliedl WHTETPalbHBIX CyMM. ['€OMEeTpHYecKuil U MeXaHWYECKUU CMBICI
onpenenénHoro uHTerpana. Popmyrna Herorona-JleiOnuma. IlpwioxeHue HHTETPaIoB K
BBIYHCIICHUIO TIOMAACH MIIOCKUX GUTyp, 00bEMOB TeJ U TUIONIA/IeH TOBEPXHOCTEH KPUBBIX.
HecobOcTBeHHBIE WHTErpasibl MEPBOTO W BTOPOTO pOJA, MPU3HAKH UX CXOIAUMOCTH.
Wnrerpansl, 3aBucsmue oT mnapamerpa. JuddepeHuupoBanne W WHTETPUPOBAHUE I10
napamerpy.

[TonsiTrie pyHKIIMHM HECKOIBKUX MIEPEeMEHHBIX. HempepbIBHOCT PYHKIIMM HECKOJIBKUX
nepemeHHbIX. [loBTopHbie mpenensl. beckoneunsie mnpenensl.  JuddepenumpyeMoctsb
(GyHKIIMM ~ HECKOJNBKUX  IepeMeHHbIX. HeoOxomumMoe W JIOCTaTOYHOE  YCJIOBHS
muddepennmpyeMocTd GyHKIMA B Touke. JuddepeHIupyeMocTh CIOXKHOW (PYHKITUH.
Yactuele  mpousBogHbie. [lpaBuna  muddepenuupoBanus.  uddepenuuan,  ero
reoMeTpuueckuii cMmbici. MHBapuanTHOCTH (GopMmbl nepBoro nuddepenimana. dopmyrna
KOHEYHbIX mnpupamieHnii Jlarpamka. duddepennuanst Beicmux mopsiakoB. KacarenpHas
IJIOCKOCTh K Tpaduky (yHKIIMU ABYX NepeMeHHBIX. [Ipom3BojHAas MO HamNpaBJICHHIO.
I'panuent. ®opmyna Teitnmopa ais GyHKIMM HECKOJIBKMX MEpeMEHHbIX. Heobxoaumbie u

JOCTATOYHBIE YCIOBHS SKCTpEMyMa. Y CIIOBHBIN dKCTpeMyM. Meroa MHOxkuTenel Jlarpanxka.
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