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Henp u 32024 AUCHUIINHBI

Heaslo kypca "Martematndyeckuii aHanu3" SBISETCS 3aKJIafKa TEOPETHUECKOro (pyHIaMeHTa, Ha
KOTOPOM 0a3MpYIOTCSl METOJIbl UCCIIEI0BaHMSl (DYHKIIMOHAJIBHBIX PAZOB U MOCIE10BaTEIbHOCTEMN,
MHTETPaJIOB, 3aBUCALIMX OT IapaMeTpa, METOJOB BBIYMCIEHUN KpPAaTHBIX, KPUBOJUHEHHBIX U
MTOBEPXHOCTHBIX HHTETPAJIOB.

3agaum — OCBOCHHE METOJIOB MCCIEI0BaHNS (PYHKIMOHAIBHBIX PSAAOB U MOCIEI0BaTEILHOCTEMH,
MHTETPAJIOB, 3aBUCALIMX OT MapaMeTpa, PUEMaMu BBIYMCICHUN KPATHBIX, KPUBOJUHEHHBIX U
MIOBEPXHOCTHBIX MHTETPAJIOB U UX IPUMEHEHUE PU PELLIEHUH Pa3IMYHbIX 3a/a4.

1. Mecto aucuumaunbl B crpykrype OIIOII BO - BapuwatuBHas 4acTh, €CTECTBEHHO-
Hay4HbII nuki, kype —ll, cemectp — 3.

2. BxonHble Tpe0OBaHNS 1Jisl OCBOCHHS JUCHHMILIMHBI, IPeIBAPUTE/IbHbIC YCIOBHSA:
OCBOCHME IUCHMIUTMHBI «MaremMaTHuecKuil aHaiu3» TpeOyeT MpOXOXKICHHs OOy4eHHs IO
JUCIMIUIMHAM «BpICIIasg MaTeMaTWka» M JKEJaTelnbHO «AHAIWTHYECKas TEeOMETpUsA» U
«JIuneiinas anredpar.

JucrunianHa HeoOXouMa B KauecTBE MPeAmecTBYIomend o aucuuiuime - «Teopus GyHKIMMA
KOMIUIEKCHOW TEpEeMEHHON», «YpaBHEHUS MareMaruyeckod ¢u3uku», «VHTerpaibHble
YpaBHEHMs», a TaKXKe sl Hay4yHO-UCCIEN0BATENbCKOM pabOThl M BBINOIHEHUS BBITYCKHBIX
KBaJTM(PUKAIIMOHHBIX Pa0OT.

3. PesyabTaThl 00y4eHHs1 0 JMCHHUILIMHE, COOTHECEHHbIE ¢ TPeOyeMbIMH KOMIIETeH UM
BBINIYCKHUKOB.

KomnereHiuu BBITYCKHUKOB, (hopMupyemble (MOJTHOCTBIO WJIM YacTUYHO) IPU peau3aliu
JUCLUIINHBL:

YK-5.b CrnocoOHOCTh B KOHTEKCTE MPO(PECCHOHAIBHON JEATEIHbHOCTH HCIIOIh30BaTh
3HAHUA 06 OCHOBHBIX ITOHATHUAX, OG’LGKT&X HU3YUCHUA U METOJaX €CTCCTBO3HAHUS.
OIIK-4.b CnocoOHOCTh TIPUMEHATh 3HaHUS (yHIAMEHTAIBHBIX pa3lelioB HayK O 3emiie,

0a30BbIe 3HAHUS E€CTECTBEHHOHAYYHOTO W MAaTEeMAaTHYECKOTO IMKJIOB TMPH  PEIICHUU
CTaHJIapPTHBIX MPO(ECCHOHANBHBIX 3a/1a4

Ili1anupyemble pe3yabTaThbl 00yUYeHHUS M0 JUCUHUILIMHE (MOTYJII0):

3namp: onpeneneHus, CBOWCTBA (PYHKIIMOHAIBHBIX MOCIEI0BATEILHOCTEH U PSIOB, B TOM YHCIIE
CTENIEHHBIX M TPUTOHOMETPUYECKUX, MHHUMAIbHOE CBOMCTBO KO3(duuueHtoB Dypse,
HepaBeHCTBO beccenda. PasencrBo IlapceBans, IOJHOTY TPUIOHOMETPUYECKOM CHUCTEMBI
(GyHKUMH, yCIOBUS HENPEPBIBHOCTH U IUPPEPEeHIUPYEMOCTH HHTETPAlOB, 3aBUCAIIMX OT
rapameTrpa, CBOMCTBA M METOAbI BBIYMCICHUN KpaTHOro uHTerpana Pumana, 3HaTh CBOMCTBA
KPUBOJMHEWHBIX M IOBEPXHOCTHBIX HWHTETPAJOB M MX (PU3MUYECKUM CMBICI, KpPUTEpHUH
MOTEHIMAJILHOCTH BeKTOpHOro moiisi, ¢opmynsl ['puna, 'aycca-Octporpanckoro u Crokca,
cBoiicTBa mpeoOpazoBanus Oypne.

Ymems: HaxoguTh MHOXECTBA CXOJUMOCTH M aOCOJIOTHOH CXOAMMOCTH (YHKIIMOHAIBHBIX
PAIOB, MCCIIENOBAaTh HA PABHOMEPHYIO CXOAMMOCTh (YHKIIMOHAJIbHBIE IOCIEA0BATEIbHOCTH,
psAabl U HECOOCTBEHHBIE WHTETPAjbl, BBIUMCIATH PAAMYCHl CXOTUMOCTH CTEIEHHBIX PSIOB,
packyiafibiBaTh (DYHKLIUU B CTEIEHHBIE U TPUTOHOMETPUYECKHE PSJbI, BBIYUCIATH KpaTHbIE,
KPUBOJMHEWHBIE M TIOBEPXHOCTHBIE WHTErpajibl, NpuMeHATh ¢opmynsl ['puna, Iaycca-
Ocrtporpazackoro u CTokca, UCCIIE0BaTh HA CXOAUMOCTb KPaTHbIE HECOOCTBEHHBIE MHTEIPAJIbI.

Bnaoemp: wmetonamMu UMCCIEAOBaHWN (PYHKIIMOHAIBHBIX TOCIEAOBATEIBHOCTEH W PSIJIOB,
I/IHTera.HOB, 3aBUCAIIIUX OT napaMeTpa, METOAaMU BBIYUCIICHUA KpaTHBIX I/IHTera.HOB.

4. ®opmat 00y4eHHs — JIEKIIMOHHBIE U CEMUHAPCKUE 3aHSITHS

5. O0beM QMCHUIIHHBI (MOAYJIsI) cocTaBiseT 4 3.e., B ToMm uncie 108 akageMHU4YecKnx 4acos,
OTBE/ICHHBIX Ha KOHTAKTHYIO paboTy oOyuaromuxcsi ¢ mnpernojaaBareieM (36 yacoB — 3aHATHS
JEKIIMOHHOTO THMA, /2 YacoB — 3aHATUS CEMUHApCKOTO TUMAa, 2 dYaca — TPYIIOBbIE

3



KOHCynbTaiuu, 10 4acoB — MeponpHsTHS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOUHOM
aTTecTanuu), 36 aKaJeMUYECKUX 4Yaca Ha CaMOCTOSITEIbHYIO paboTy oOyuarommuxcs. dopma
MIPOMEXKYTOUYHOM aTTeCTaIlu! — IK3aMEH

6. Conep:kaHue IMCHUILIMHBI (MOAYJS), CTPYKTYpUpPOBaHHOE€ N0 TemaM (paszenam) ¢
yKa3aHUEM OTBEJCHHOI'O Ha HUX KOJIMYECTBA AKaIEMUYECKUX YacOB M BU/bl yUEOHBIX 3aHATHH

Kparkoe conepskanue 1M CHUIIMHBI (AHHOTALMS):
B kypce "Martemarnueckuii aHanu3" U3aararoTcs Ciaea1yroe TEMBbI:

- (pyHKUMOHANBHBIE PSAOBl W TOCIEIOBATEIBHOCTH, BKIIOYAs HEMPEPhIBHOCTH CYMMBI psla

(mpenena (QYHKIMOHAIBHON TMOCIEAOBATEIBHOCTH), TMOWwIeHHOe auddepeHmpoBanue u

WHTETPUPOBAHUE, IPU3HAKNA PABHOMEPHOM CXOAUMOCTH PsI/IOB, CTEIIEHHBIE PSAbl U UX CBOWCTBA,

psnel Telnopa

- UHTETpaJlbl, 3aBUCSIINE OT TapamMeTpa

- KpaTHbIi uHTerpan Pumana, unTerpan mno Opycy, MHTErpalx IO MHOXECTBY M €ro CBOMCTBA,
CBEJICHME KPAaTHOI'O MHTErpajia K MOBTOPHOMY, 3aMEHAa NEPEMEHHBIX B KPATHOM HMHTErpajie,
NOJISIpHBbIE, c(epruecKkue W UWIMHIAPUYECKHE KOOPJMHATHI, KpPaTHBIH HECOOCTBEHHBIN
MHTErpal

KpUBBIE M TIOBEPXHOCTH, OPUEHTAIMsI M KacaTelbHas K KPUBOM, KacaTellbHas IUIOCKOCTb U
HOpMaJIb K IOBEPXHOCTH, OPUEHTALIHS IOBEPXHOCTH

KPUBOJMHEHHBIE MHTETPAJIbl, UX CBOMCTBA M (PM3NUECKUN CMBICI, TOTEHIIMAJIbHBIC BEKTOPHBIC
nosisi, popmyna ['puna

IUIOIIAb TTOBEPXHOCTH, MOBEPXHOCTHBIE MHTETpajibl U UX (PU3UUECKU CMBICH, (dopmyna
l"aycca-OcTtporpaackoro, IUBEPreHIMS BEKTOPHOTO TOJsA U €€ (U3MYECKHUH CMBICH,
dbopmyna Crokca

psanel Oypre, BKItOYass TpUroHOMeTpudeckue psaasl Dypbe QyHKIHMA, YCIOBHS MOTOYCHHON
CXOAUMOCTH, IIPOCTPAHCTBA CO CKAIAPHBIM  IPOU3BENCHUEM, OPTOIOHAJbHBIE W
OPTOHOPMHPOBAaHHBIE CHUCTEMBbI (GYyHKIUHA, Kodpdunmentor dypre u psagsl Dypbe Mo
OpPTOTrOHAJIbHBIM (OpTOHOPMHUPOBAHHBIM) CUCTEMAM, MUHUMAaJIbHOE CBOMCTBO
koapdunrentoB @Pypbe, MOIHBIE OPTOrOHAJbHBIE CHUCTEMBI, HepaBeHCTBO beccens,
paBenctBo [lapceBans-CreksioBa, TpuroHoMeTpudeckue psasl Dypbe GyHKIMA U3
MPOCTPAHCTBA KYCOUHO-HETIPEPHIBHBIX (YHKIHUI.

- mpeobpazoBanue ypre U ero cBONUCTBa

Ha mpakTudeckux 3aHATUSAX CTYIACHTHI Pa3BUBAIOT YMEHHME JIOTMYECKOTO MBIIIICHHS,
3HAKOMSCh C OCHOBHBIMH TIOHATHUSIMH MaTeMaTHYECKOTO AaHalIW3a, y4arcsl OINEpUpOBaTh C
a0CTpakTHBIMU OOBEKTaMH, OBJIQJCBAIOT TEXHUKOW pabOThl ¢ (YHKIMOHAJIBHBIMHU PsIaMU U
KPaTHBIMH ~HMHTETpajlaMd, METOJaMH HCCIeIoBaHus (QyHKIWH, NPHOOPETAIOT HaBBIKU
MCTIOJIb30BAHUS TEOPETUUECKUX 3HAHUH JUIs peILICHUsI KOHKPETHBIX 3a/1ad4.
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CoaeprxaHue pa3aejioB JMCHHUIIIMHBI

1. ®yHKIMOHAIBHEIE PSAIbI U TOCIEI0BATEILHOCTH.

@OyYHKIMOHAIBHBIE TMOCIENI0BAaTENbHOCTH. [loToueuHass u paBHOMEpHast CXOIMMOCTb,
sup-kputepuii u  kputepudi  Komm  paBHOMEpHOM  CXOAMMOCTH  (YHKIIMOHAJIBHBIX
nocnenosarenbHocTel. DyHKUMOHAIBHBIE pAAbl: MOTOYEUHAs M pPaBHOMEpPHAs CXOJUMOCTb.
AOcomroTHas CXOJIUMOCTD. Heo0Oxonnmoe YCIIOBHUE paBHOMEPHOU CXOJIUMOCTH
(YHKIMOHATBHBIX  PSIJIOB. IIpusnak  BeliepmTpacca ~ paBHOMEPHOU CXOIUMOCTH
dbyHKkuroHanbHBIX psafoB. Ilpusnak AoOens-/lupuxiie paBHOMEPHON CXOIUMOCTH PSIOB
HenpepbiBHOCTh mpenenbHOM  (YHKIMH M CyMMBbI (QyHKUHMOHaJmbHOro psaa. [lomHora
MeTpudeckoro mnpoctpanctBa C[a,b]. IlounenHoe wuHTEerpupoBanue u audQepeHITpOBaHNE
(GYHKIMOHATBHBIX PSAAOB U mocienoBaTenbHocTeil. CreneHusie psaabl. [lepBas Teopema AGens.
Pannyc cxomgumocTu creneHHOro psiaa. HempepbslBHOCTE CyMMBI CTENEHHOrO psina. PopMyiisl
Ul ONpENeleHMs] paguyca CXOJUMOCTH  CTENEHHBIX psaoB. MHrerpupoBaHue u
mudepeHMpoBaHne CTENEHHBIX PAI0oB. Dopmynsl sl KO3(PGUIIMEHTOB CTEMEHHBIX PSIOB.
EnuHcTBEeHHOCTD pa3noxkeHuss ¢GyHKUMM B cTeneHHoW psia. Psagsr Teinopa. Kpurepwuii
cxomuMoctu psima  Teimopa. Psaner Teinopa snementapHbix GyHKumid. [lefictBus Han
CTETNIEHHBIMU PSAJIaMU.

2. aTerpainsl, 3aBUCAIIME OT IapaMeTpa.

PaBHOMepHass CcXOOMMOCTh ceMeiicTBa (PYHKIMA. SUP-KPUTEPHA paBHOMEPHOM
cxomumocTtu. Kpurepuit Komm paBHOMepHON cxomumocTH. CBS3b € PaBHOMEPHOM
CXOIMMOCTBIO IIOCIeAoBarTeNbHOCTe. MHTerpansl, 3aBucdmue oT napamerpa. IlpenenbHsiil
nepexold. HenpepblBHOCTP HWHTErpajia, 3aBUCALIETO OT mnapaMmerpa. MHrerpupoBaHue u
muddepeHIIMpOBaHNE HHTErpaia, 3aBUCAIIETO0 OT mapamerpa. HecoOCTBEHHbIE HHTErpaibl,
3aBUCAIIME OT TMApaMeTpa; pPaBHOMEpPHAs CXOAUMOCTb. SUP-KPUTEpUN  PaBHOMEPHOU
cxogumoctu. Kpurepuit Komm paBHOMepHON cxogumocTy, npusHak Beliepmirpacca. Ilpusnaku
HNupuxne u AOenst paBHOMEPHOW CXOIMMOCTH. HempephIBHOCTh, HWHTETPUPYEMOCTh H
Qg QepeHIIMPYyeMOCTh HECOOCTBEHHBIX MHTEIpajioB, 3aBUCAIIMX OT Napamerpa. MHTerpain
Hupuxie.

3. KpatHbrii unterpan Pumana.

Kpatnsiit uaterpan Pumana o 6pycy. Kpurepuit lapOy uaterpupyemoctu. MHOXeCTBa
Mepsbl HyIb 1o JleOery u ux cBoiictBa. Kpurepuii Jlebera nunrerpupyemMoct pyHKIUN Ha Opyce
JlonmycTuMble MHOKECTBa M UX cBoicTBa. MHTerpan Pumana mo MHoxectBy. Mepa JKopnana
OTPaHUYEHHOTO MHOXKECTBA U €€ reoMeTpuyieckuii cmbici. Kpurepuit Jlebera mHTErpupyeMocTH
¢byakumn Ha wuiMepumoM 1o JKopmany MHoxkectBe. CBoiicTBa wWHTerpania Pumana 1o
MHOecTBY. CBoiicTBa Meprl XKopnana. CBefjeHrEe KpaTHOTO MHTErpaja K IOBTOPHBIM. 3aMEHa
MEPEeMEHHBIX B KpaTHOM HHTerpajge Pumana mnonspHas cdepuueckas U IWIMHApUYECKAs
cucrema koopauHaT. KpaTHblii HecoOCTBeHHBINH MHTErpasl PumMana, HeCOOCTBEHHBIM MHTETpal B
cMbIciie TiiaBHoro 3Hadenus. Muarerpan Ilyaccona.

4. KpuBble ¥ TOBEPXHOCTH.

Kpuseie. Opuenrtauusi kpuBoi. KacarenbHas k kpuBoil. IloBepxHoctu. Kacarenbhas
IJIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.

5. KpuBonuHelHble HHTErpaibl.

Kpusonuneiinsie unrerpanst [ u Il poga. Ux ¢pusznyeckuii cmbici. @opmyna I'puna.
[ToTrenumanpHble BEKTOpHBIE MTOIsL. KpuTepnn noTeHIMaaIbHOCTH BEKTOPHBIX TOJIEH.

6. [lonaib NOBEPXHOCTHU M MOBEPXHOCTHBIE HHTETPATIbL.

[Tnomaar moBepxHoctH. [loBepxHocTHBIe MHTErpasia I u Il poma. @uzmyeckuii cMbIC
stux uHTerpanoB. ®opmyna I"aycca-Octporpaackoro. JIMBEpreHIus BEKTOPHOIO MOJS U €€
¢dbusmveckuii cMoici. . @opmyna Ctokca. PoTop BEKTOpHOTO MOJIS.

7. Psanpt dypre.

Tpuronomerpuueckue psaasl. Teopema o Ko3pUIUEHTaX TPUTOHOMETPUUECKOIO psija.
Tpuronomerpuueckue psaasl Pypre. CpoiictBa koadduuuentoB Oypre. Kommuiekcnas gopma
3allUCH  TPUTOHOMETpUYECKUX  pAnoB Dypre. VYCIO0BUA  MOTOYEYHOM  CXOJIUMOCTH




tpuroHomerpudeckux psaoB @Dypwe. I[IpocrpanctBo QL2(-m,m). CxomumocTs B CMBICIE
cpenHero kBaapatuuHoro. Ilpumep. OpToroHajabHble U OPTOHOPMHUPOBAHHBIE CHUCTEMBI
¢ynkuuid. Psgpl @yppe (QyHKIUI M3 NPOCTPAaHCTBA KYCOYHO-HENPEPBHIBHBIX (DYHKIIMNA
QL2(-m,m). HempepbIBHOCTh CKAJISPHOTO MPOM3BeAcHUsA. [loHBIE OPTOrOHAIBHBIE CHCTEMBI
¢ynkuuid. MuHumaneHOe cBoWcTBO  kodd¢unmentos Dypre. HepasenctBo beccens.
HepasenctBo beccenst niis tpuronoMmerpudeckoit cuctemsl pynkiuid. Kpurepuii momrorsr OHC.
PaBenctBo IlapceBans. [lonHota TpuroHoMeTpuueckoit cucremsl ¢pyHkimii B QL2(-mt,m). Csizb
kod(ppurmentoB dypre (MO TPUTOHOMETPUUECKOW cHUcTeMe) (YHKIIMU U €€ IPOM3BOIHOM.
Teopema 0 pa3nokuMOCTH (DYHKIMM B PABHOMEPHO CXOMASALIMICS TPUTOHOMETPHUUECKUH Dl
®dypre. Teopema o nouneHHOM AU GHEepEeHITUPOBAHUN TPUTOHOMETPUUECKHX PsoB Dyphe.
8. IlpeoOpazoBanue Dypoe.
[IpeoOpazoBanne Dypwe u ero croiicTa. [IpeodpazoBanun Oypbe MPOU3BOIHBIX TAHHON

¢byHkuuu. YciaoBus HeNnpephIBHOM nuddepeHpyeMocTy h pa3 npeodpazoBanus Oypbe.

CoaeprxaHue NPaKTHYECKHUX (1a0OPaTOPHBIX 3aHATHI).
Conep:xanue ceMUHAPOB.
PexomenayeMuie 00pa3zoBaTenbHEL € TEXHOIOTHI

7. ®ona oneHo4HbIX cpeacTs (POC) niist oneHNBaHUS Pe3yJIbTATOB 00y4eHHs 110
AMCHUIJIMHE (MOLYJII0)

7.1. TunoBbIe KOHTPOJIbHBIE 32/1aHUS WJIM HHbIE MATEPHAJIBI /151 IPOBEICHUs] TEKYyLIero
KOHTPOJIsl yCIIeBaeMOCTH.

TeKyH_II/Iﬁ KOHTPOJIb YCBOCHUS OUCHUIINIMHBI OCYIICCTBJIACTCA NYTCM HNPOBCACHUSA
IMUCBbMCHHOT'O KOHTPOJIBHOT'O OITpocCa CTYACHTOB U MNCbMEHHBIX KOHTPOJIBHBIX pa60T .

Ilpumepnolit nepeuens 60nPOCo8 0151 NPOBEOEHUSL MEKYULE20 KOHMPOJIA.
I. Onpenesjenus.

CxoauMocTh (QPyHKIIMOHAIBHBIX M1OCIEI0BATEIbHOCTEH B TOUKE U HA MHOXKECTBE.

CxoauMocTh (QYHKITMOHAIBHBIX PSAJAOB B TOUKE U HA MHOYKECTBE.

AoGcomoTHas cxoaumocTts OP. [Tpumep.

PaBromepHas cxogumocts DII. [Ipumep PII, koTOopas Ha OAHOM MHOXKECTBE CXOIUTCS

paBHOMEPHO, a Ha ApYroM — HeT. PaBHOMepHas cxogumocth OP.

Omnpenenenne CTENEHHOIO Psija.

Omnpenenenne paguyca CXOIUMOCTH CTEIICHHOrO psiaa. IIpuMepsl Hax0XKeHUA pannyca

CXOAUMOCTH.

AnanuTtHueckas B TOUKe QyHKIIHS.

JlelicTBUS Ha/l CTEEHHBIMU PsIIaMH.

Psin Tetinopa hyHkmmm.

10. CemeiicTBo QyHKIUH, 3aBHCALIee OT TapameTpa. PaBHOMepHast CXOAMMOCTh CeMelcTBa
byHKIHA.

11. OnpeneneHHbIi UHTETpaAJI, 3aBUCALIUN OT IapaMeTpa. CBeleHNE K UHTETpally ¢
IIOCTOSIHHBIMM ITpE/IeJIaMi HHTEIPUPOBAHHUS.

12. HU, 3aBucsmumii oT napamerpa, CXOAMMOCTb, 3HaUCHHE.

13. PaBHOMepHas cxoaumocTts HU.

14. Paz6uenue Opyca, pasmeueHHoe pazouenue opyca. luamerp pa3oueHus.

15. UnTerpansuas cymma Pumana. [Ipenen narerpanpHbeix cymm PuMmana.

16. Unterpupyemsie pyHkuuu. [IBoiinoii uaTerpan gpynkuun. Heobxonumoe ycnosue

UHTETPUPYEMOCTH.

ApwnhE
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17.
18.
19.
20.
21.
22.

Cymmsrt [JapOy.

MHOXecTBO MepbI HYJIb B cMbIcie JleOera.

UYT0 3HAYUT, UTO HEKOTOPOE CBOMCTBO BBINIOJIHEHO I1.B.

Honyctumoe MHOkecTBO. [Ipumepsl.

Xapaxkrepuctuyeckasi GyHKIUs MHOKecTBa. [Ipomomkenne HyneMm QyHKIIUNA C MHOXKECTBA.
Omnpenenenre UHTErPpUPyeMOCTH QYHKIIMU HA MHOXKECTBE.

arwE

© oo N

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

Sup-xkpurtepuii paBHoMepHOM cxoaumocTtu PII.

Kpurepuii Komm paBHomepHoit cxonumoctu OIT.

Heobxoaumoe ycinoBue paBHOMEpHOU cxoauMocTi OP.

Kpurepuii Ko paBHomepHoit cxonumoctu OP.

Jlemma o paBHOMEpHOU cxoauMOCTH PP, 4jeHbl KOTOPOro YMHOKEHBI HA OTPAHUYEHHYIO
byHKIHIO.

JlemMma 0 paBHOMEpPHOH CXOAMMOCTH CYMMBI JBYX PSJIOB.

[pusnak Jupuxne paBHOMepHOI cxoaumoctu OP (6e3 1-Ba).

[Tpuznak A6enst paBHOMepHO# cxoaumocTtu OP (6e3 n-Ba).

Teopema o CylIeCTBOBaHMM pajilyca CXOJIUMOCTH CTENIEHHOIO Psija.

. PaBHOMEpHast CXOMMOCTh CTETICHHOTO Psijia Ha JJF0OOM OTpe3Ke U3 MHTEepBalia

cxogumoctu. CrnencTBue.

[TepBast popmyna assi BEIUUCICHUS paJlyca CXOJAUMOCTH CTEIIEHHOTO psja.
Bropas ¢popmyna asist BBIMMCICHHS pagnyca CXOIUMOCTH CTEIICHHOTO psa.
JlemMma o paguycax cXOAMMOCTH TPEX CTETIEHHBIX PSAJIOB.

[Ipumep dynxum, psan Teitnopa KOTOPOi HE CXOAUTCS K HEH.

Kpurepuii cxomumocTu psina Teinopa k pyHKIUH.

Psanpr Teiinopa T 31eMeHTapHBIX (QYHKITUIH.

SUP-KpUTEpHiA pABHOMEPHOM CXOAUMOCTH CEMEHCTBA (HYHKITHIA.

Kputepuii Ko paBHOMEpHOH CXOIUMOCTH ceMeicTBa ()yHKITHIA.
HenpeppIBHOCTE paBHOMEPHOTO TIpeiesia ceMencTBa (PyHKITUH.

Teopema 00 UHTETPUPOBAHNHU CEMEHCTBA (HYHKITHIA.

Teopema 006 UHTETPUPOBAHUM UHTETPAJIOB, 3aBUCALIMX OT IMapameTpa.
SUp-kpurtepuii paBHoMepHOU cxoaumoctu HU.

[Tpusnak upuxie paBHOMepHO# cxoqumoct HU (0e3 n-Ba).

[Tpusnak AGens paBHomepHol cxonumoctd HU (6e3 a-Ba).

IdX J- |n(x

HWccnenoBanre paBHOMepHOU cxoaumoctd HU © X 0

HenpepsiBHOcTs HU, 3aBHCAIIETO OT apameTpa.

Nurterpupyemocts no napametpy HU, 3aBucsiinero ot napamerpa.
Juddepenumposanue HU, 3aBucsiero ot napamerpa.

CgoiictBo cymMm [lapOy.

Kputepuii [lapOy HHTErpUpyEeMOCTH.

JlemMa 00 SKBHBaJIEHTHOCTH OTIPEIEIICHINI MHOXKECTB MEphI HYJIb B cMbIcie JleGera.
JlemMa o Mepe rpaduka HempepbIBHOW (DYHKIIMU U €€ CIICACTBHUE.

Kpurepuii Jlebera narerpupyemMoct PyHKIIMU Ha Opyce.

Jlemma o rpanuniax MHOecTB. CBOICTBA JOMYCTUMBIX MHOKECTB.

CBs13b MHOXKECTB TOUYEK pa3pbiBa (YHKIIUHU U €€ MPOJOJIKEHHS HYJIEM.
CBsI3b MHOXKECTB TOUEK Pa3pbiBa MPOAOIDKEHHS HYJIEM (DYHKIIUN U CYKESHUS
MIPOJIOJKEHHS HyJIEM Ha Opyc, coaiepKaiinii MHOXKECTBO E.

KoppekTHocTh onpeaenenus naTerpaia Pumana QyHKIIMHA 110 MHOKECTBY.



NogakowhE

®

9.

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.

Kputepuit Komm cxoguMocTu 4ucioBoro psaa.

[Tpusnak /lanambepa cXOAMMOCTH YHUCIOBOTO Psijia.

[Tpusznak Komm cXxoguMOCTH YUCIOBOTO PsAlla U €r0 CIEACTBHUE.

WuTerpansusiii npusHak Kommu. [IpumMepsr.

[Tpuznak JleiOHMIIA CXOAMMOCTH YHCIIOBOTO PsJIa.

IIpusnaxk Beliepmrpacca paBHOMepHOU cxogumoctu OP.

Teopema o HePepBHIBHOCTH PaBHOMEPHOTO Mpejielia MoCIe10BaTeNbHOCTH HEPEPHIBHBIX
¢ynkuuit. [TepepopmynupoBka asist psaoB.

Teopema 06 uarerpupoannu OI1 u OP.

Teopema o nuddepenuupoBannu OP u OII.

[TomHoTa MeTprueckoro npocrpanctsa Cla,b].

1-s1 Teopema Abens.

beckoneunas nuddepeHupyeMocTb CyMMBbI CTeTIEHHOTO psiia. [lounennoe
MHTETPUPOBAHUE CTETIEHHBIX PSIOB.

Teopema o ko3¢ dunEeHTaX CTENIEHHOTO psiaa. EMMHCTBEHHOCTH pa3iioxkeHus: YHKIIHH B
CTEIIEHHOM s,

JlocTatoyHOE YCIOBHE CXOAUMOCTH psna Teinopa Kk GyHKIuu.

HenpeppIBHOCTE MHTETpalIa, 3aBUCALIETO OT apaMeTpa.

[TpaBuno JleliOnuna quddepeHnnpoBanust HHTETpaia, 3aBUCSIIETO OT IMapaMeTpa.
Oo6mas popmyna nudphepeHunpoBaHus HHTETPATIOB, 3aBUCSIIUX OT IapaMeTpa.
Kputepuit Ko paBaomepnoit cxoaumoctu HU, 3aBucsiero ot napamerpa.
IIpusnak Beliepmrpacca paBHOMepHOHN cxoaqumMocty HU, 3aBucsiiero or napamerpa.
Brruucnenune unrerpana Jupuxie.

Kpurepnii JleGera uHTErpupyeMoCcT (QYHKIIHH [0 MHOXKECTBY.

Tembt KOHmMpoOIBLHBIX padom:
KonTponbHas pabota 1: psabl 1 MHTErpaibl, 3aBUCALINE OT MapameTpa
KonrtponbHast pabota 2: KpaTHbIe HHTETPaJIbl, KPUBOJIMHEHHbIE U TIOBEPXHOCTHBIE HHTETPAJIBI

7.2. TUNOBBIE KOHTPOJIbLHBbIE 3aJaHNS WU HHbIEC MAaTepPHAJIbI VIS NIPOBeICHH
NMPOMEKYTOYHOM aTTecCTALMH.

IlprpepHBIH IEPETEHB BOIIPOCOB IIPH IPOMEX YT O9HOH AT T €CT alHH.

1. QDyHKIMOHAIBHBIE NOCIEN0BAaTEIBHOCTH. [loTOYeUHAs M paBHOMEpPHAs
CXOAMMOCTb, SUp-KpUTepuil 1 kpurepuil Ko paBHOMEPHOI CX0IUMOCTH
(YHKIIMOHANBHBIX TTOCenoBaTeaspHocTel. [Ipumep.

2. OyHKIIMOHATBHBIE PSJIbL: MOTOUYEYHAS U PABHOMEPHAsi CXOAUMOCTh. AOCOIIOTHAS
cxoauMocTb. HeoOxoaumoe ycioBre paBHOMEPHON CXOAUMOCTH (PYHKIIMOHATbHBIX
psnoB. [IpusHak Beiiepmrpacca paBHOMEPHO# CXOUMOCTH (DYHKIIHOHAIBHBIX PSIOB.
[Tpumep. Ipuznak Abens-Jlupuxie paBHOMEPHON CXOTUMOCTH psioB (0e3 1-Ba).

3. HenpeposiBHOCTB npeeabHON PYHKIIUN U CYyMMBI (DYHKIIMOHAJIBHOTO PsIla.
[TomHoTa MeTpudeckoro mpoctpanctsa Cla,b].

4. [Tounennoe uHTerprupoBanue u auddepeHunpoBanre GyHKIMOHATBHBIX PSIOB U
OCJIEN0BATEILHOCTEN.

S. Crenennsle psnbl. [lepBas Teopema AGens. Paanyc cXoquMOCTH CTETIEHHOTO
psna. HenmpepbIBHOCTE CYMMBI CTETIEHHOTO Psizia.

6. DopMyIIbl I OTIpENIeICHUs Payca CXOJUMOCTH CTEIIEHHBIX psfoB. Jlemma o

paanycax CXOJUMOCTHU TPEX CTEMEHHBIX PSIIOB.



7. WNurerpupoBanue u quddepeHmpoBanme CTENCHHBIX PAA0B. QOpMyIbI 1JIs
K03((HULIMEHTOB CTEMIEHHBIX PSI0B. EMMHCTBEHHOCTH pa3iiokeHus (PyHKINU B
CTEIIEHHOM pPsi.

8. Psanawr Teitnopa. Kpurepuii cxonumoctu psiga Teinopa. Psasr Teitnopa
3JIEMEHTApHBIX QYHKIMHA. J[eHiCTBHS Ha/ CTETIEHHBIMU PSaMU.
0. PaBHOMEpHas cCXOAMMOCTh ceMeCcTBa QYHKIIUHA. SUP-KPUTEPHUIA pAaBHOMEPHOM

cxogumoctu. Kpurepuii Ko paBHOMepHO# cxonuMocTH. CBs3b ¢ paBHOMEPHOMI
CXOAMMOCTBIO MTOceoBaTeNbHOCTEN. IHTerpasbl, 3aBUCAIIUE OT TapaMeTpa.
IIpenenbubiii nepexol. HempepbIBHOCTh HHTErpaiia, 3aBUCAILETO OT IIapameTpa.

10.  HnrerpupoBanue u auddepeHmpoBaHue HHTErpaja, 3aBUCSINET0 OT apameTpa.
11.  HW, 3aBucsuue oT napaMeTpa; paBHOMEpHasi CXOAUMOCTb. SUP-KPUTEPHUIl
paBHOMEpHOU cxoaumocTu. Kpurepuit Ko paBHOMEpHOI CXOMMOCTH, MPU3HAK
Beiiepmrpacca. [Ipumepsr.

12.  Tlpwusnaku J{upuxiie u AGens paBHOMEpHOH cxoauMocTu (0e3 a-Ba). [Ipumepsr.
WNurerpan Jupuxie.

13.  HenpepbsiBHOCTB, HHTETpUpYyeMOCTh U quddepenuupyemocts HU, 3aBucsmmx ot
napamerpa.

14.  Kparnsiii uaterpan Pumana o 6pycy. Cymmer JlapOy u ux cBoiicta. Kpurepuit
JapOy UHTETPUPYEMOCTH.

15. MmnoxecTtBa Mephl HyJb 110 JleOery u ux cBoiicta. [Ipumepsl. Kpurtepuii JleGera
UHTETrpUpyeMocTH QpyHKIIUN Ha Opyce (0e3 1-Ba).

16.  JlomycTuMmbIe MHOXKECTBA U UX CBOMCTBA. IHTerpan Pumana mo MHOXKECTBY.
Mepa YKopaana orpaHH4eHHOTO MHOYKECTBA U €€ T€OMETPHUYECKUI CMBICI.

17.  Kpwurepuii JleGera nuaterpupyeMocty GyHKIHH Ha u3MepuMoM 1o JKopaany
MHOXkeCTBe. JINHeMHOCTh HHTerpana Pumana, MHTErpan U HEpaBeHCTBa,
MHTETPUPYEMOCTh MOJIYJISI, TEOpEMa O CPEIHEM.

18.  HuTerpupyeMocTh NpOU3BEACHUS, aIMTUBHOCTh HHTETPaJla 10 MHOXKECTBAM,
TeopeMa O MOJOKUTEIBLHOCTH HTErpaina. CoiicTBa Mmepsl JKopaaHa.

19.  Cenenue KpaTHOTO MHTErpaJia K MIOBTOPHBIM. 3aMeHa IEPEMEHHBIX B KPATHOM
unterpasie Pumana (6e3 n-sa). CCK u LICK. [Tpumep.

20.  Kpussie. Opuentauus kpuBoil. KacatenpHas K KpUBOil.

21.  TloepxHoctu. KacaTenpHas JI0CKOCTh U HOPMaib K TOBEPXHOCTH.

22.  Kpuonuneitnsie unterpansl I u Il pona. Ix ¢pusndeckuit cMbICI.

23. ®opmyna ['puna. Kputepun noTeHIMaIbHOCTH BEKTOPHBIX MOJIEH.

24.  Ilnomane nosepxHoctu. [loBepxnoctueie unterpaia I u Il poga. ®uznueckuit

CMBICJI 3TUX UHTETPAJIOB.

25. ®opmyna ["aycca-Octporpanckoro. Jlusepreniys BEKTOPHOIO MOJIS U €€
(bU3UIECKUN CMBICIT.

26.  ®opmyna Ctokca. OpHeHTHpYEMbIE KyCOYHO-TIaIKHE TOBEPXHOCTH.

27.  Tpuronomerpuueckue psanbl. Teopema o KodhpuimeHTax TPUroHOMETPUIECKOTO
pana. Tpuronomerpuueckue psasl Pypre. ColicTBa kodppuirenToB Dypoe.
KommiekcHast hopma 3amnvcu TpuroHoMeTpuieckux psanoB dypee. Teopema o
MOTOYEYHOM CXOIMMOCTH TPUTOHOMETpHUecKuX psnoB Dypee (6e3 n-Ba). [Ipumep.

28.  TIpocrpanctBo QL2(a,b) . CxomuMoCTh B CMBICIIE CPEIHETO KBAJAPATHYHOTO.
[Tpumep. OpToroHanbHbIEe U OPTOHOPMHUPOBAHHBIE CHCTeMBbl GYHKIUN. Psiipl Dypbe
bynknuii u3 QL2(a,b). HempepsIBHOCTS CKAIIPHOTO MPOU3BEICHHUS.

29.  Teopema o ko3¢ puIeHTax psijia no opToroHaabHou cucreme Gpynkiuii. [ToaHbie
opToroHanbHble cuctemsl GpyHknuii B QL2(a,b). CoBmagenne GpyHkuunii ¢ 01HHAKOBBIMHU
koappunrentamu Oypbe. MUHUMaIbHOE CBOMCTBO KO3 GuIeHToB dypne.

30.  HepasenctBo beccens. Ctpemienue k Hymo kKoddduimenToB Oypre 1o
opToroHaisHOU cucreme GpyHkuii. HepaBencTBo beccens st TpUroHOMETpHYECKON
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cuctembl ¢pynkuuit. Kpurepuit monmaotst OHC B QL2(a,b). PaBencrro [Napcepas.
[TosmHOTa TpUrOHOMETpHUECKOM cucTeMbl (yHKIwi B QL2(-m,m) (0e3 A-Ba), CIEACTBHSL.
31.  Csa3pb kodpdunmrentoB Oypbe (110 TPUTOHOMETPUUECKOH crcTeMe) QyHKITUU U e
npou3BoHOM. Teopema o pa3nokUMOCTH (PYHKIIMH B PABHOMEPHO CXOISIITUNACS
Tpuronomerpuueckuii psg @ypoe. Teopema o nouseHHOM U HepeHITUPOBAHUN
TPUTOHOMETPUYECKUX PsiioB Dypbe.

32.

[IpeobpazoBanue Dypre u ero croiicTBa. Teopema o npeodpasoBanuu Dypre

MPOM3BOIHBIX JaHHOW PyHKIMHU. Teopema o HempephIBHOUN nuddepeHITuPYEMOCTH N pa3
npeobpaszoBanusi Oypre. [Ipumeps.

Hlkana u kpure

HH OLICHUBAHUSA PE3YJbTATOB oﬁyqennﬂ o JTMCUMIIJIMHE.

Pe3ynbTaTe! «HeynoBneTBo- | «Y10BIETBO- «Xopoiio» «OTanyHO»
o0ydeHus PHUTEIBHOY PHUTEIBHOY
3Hanus 3Hanus 3Hanue OoOmue, CucreMaTuuec
OTCYTCTBYIOT ONpeNelICHUN U | CTPYKTYPUPOBaH | KM€ 3HAHUSA
1581071 (GbOpMyIHUPOBOK, | HbIE 3HAHMS,
(dbparMeHTapHbl | yMCHHE HUMEIOTCS
JIOKa3bIBaTh poOebl B
npocreiiime JI0Ka3aTelbCTBax
YTBEPKICHUS OTJIEJIbHBIX
YTBEPXKICHUN
VYMmenusa VYwmMenuns B riesoM | B nieiom B o01em VYcnemrnoe
OTCYTCTBYIOT, YCHEIIHOE yCHEIIHOE, HO HCII0JIb30BaHUE
JOMYCKarTCA WCIIOB30BAaHUE | JOMYCKAKOTCA YMEHUI
OIIMOKHU YMEHUH, HO OTJIeTIbHbIE
MPUHLUINHAAIBHO | UMEIOTCS HETOYHOCTH
ro xapakrepa OTJI€TIbHbIE HEMPUHLUIHAAIb
poOebl B HOTO XapakTepa
YMEHUSIX,
JOMYCKaTCA
HETOYHOCTHU
HEMPUHLUITHAAIIb
HOT'O XapakTepa
Bianenus Hasbiku ®parmeHTapHoe | B nemom Buanenue
BJIAJICHUSA BIIaJICHUE c(OpMUPOBAHHBI | METO/IaMU
MeToAaMu METOJaMH, € HaBbIKU
OTCYTCTBYIOT, HaJau4yue MIPUMEHEHUS
HaJau4yue OTJIETTbHBIX METO/IOB
OTJIEJIbHBIX HAaBBIKOB
HaBBIKOB

8. PecypcHoe obecneuenne:

A) IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM JINTEPATYPbI.

- OCHOBHAs JIMTepaTypa:
Apxunos I'.1., YUybapukoB B.H., CagoBunuuii B.A. Jlekiuu mo mMareMaTHUYECKOMY aHAJIH3y

/M., Opoda, 2004
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bonros B.A., Epumos A.B., Kapakynmun A.®., lemunosuu b.I1., Koran C.M. C6opHuk 3anau
10 MaTeMaTHhKe JJis BTy30B (B 4-x uactsax moja pea. A.B. E¢pumosa u B.I1. JlemunoBuua), 4.2
CriennanpHbIe pa3iensl MaTeMaTndeckoro ananusa // M., Hayka, 1993

Bbyrpos {.C., Hukonbsckuit C.M. Briciiast matemaTtuka (B 3-x Tomax), T. 2 ludpepenunansuoe
U MHTerpalibHOe ucuucienue. Psael // M., [lpoda, 2014

Bbyrpos f.C., Hukonsckuit C.M. Bricmias matematuka (B 3-X Tomax), T. 3 KpaTHble HHTErpaIbI.
Psnst @ypee. Mnaterpan @ypwe // M., [poda, 2014

3opuu B.A. Marematnueckuii ananms (B 2-X Tomax), 1.2 // M., U3a-so MITHMO, 2018
Kynpssues JI.JI. Kpatkuii kypc maremarudeckoro anaimmsza (B 2-x tomax), 1T. 1 u 2 // M.,
®uszmatiur, 2009

- IOTIOTHUTENbHAA TUTEpaTypa:

Bunorpanosa U.A., Onexuuk C.H., CagoBunuunii B.A. Martemarndeckuii aHaiu3 B 3ajadax M
yhnpaxHeHusix, T1. 2 u 3 // U3n-Bo Mock. yH-Ta: uza-so MITHMO, 2017

Hemunoud B.I1. CoopHuk 3ama4 mo MareMarnueckoMmy ananusy // M., Act: Actpens, 2004
Kynpssues JI.J[. Kypc matemarnueckoro ananusa (B 3-x Tomax), 11. 2 u 3 // M., FOpaiit, 2014
Kynpssues JI.JI., KyracoB A.Jl., YexmoB B.M., I[lladbyaun M.U. COopHumk 3amgad mo
MaTeMaTH4ecKoMy aHaiuu3y TT. 2 u 3 // M., ®uzmaraur, 2003

Kynpssues H.JI. JIekiiuu mo matematudeckomy aHanmsy. // M., 2016

9. S3pIk IpenogaBaHus — PYCCKHM.

10. IMpenomasarens (mpernomaBarenu) — AutonoB A.IL., Kyapssues H.JI., ITeuenmos A.C.,
IIpomkuna A.B.

11. ABtop (aBTOpHI) IporpamMmsl — Kyapssues H.JIL.
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