MUHUCTEPCTBO HAYKH H BbICLIETO obpaszosans Poccuiickoit Qenepanuu
deepaibHOE IOCY1APCTBEHHOE 610/ pKeTHOE 00pa3oBaTe/ibHOE YUpEKACHHE
BbICIIEr0 00pa3oBaHms
«Y IbSHOBCKHIl FOCY1apCTBEHHbIH nesarornueckmii yunpepentet umenu M.H. Y IbSTHOBA»
(DIBOY BO «Yallly nm. U.H. VY npsiHOBa»)

YTBEPXK/IAIO

[Ipo 0 Hay4HOH paboT
M.H;/(;Féwomuﬂa

« gf w e oy 2018r.

[MPOI'PAMMA
BCTYIHTEALHOTO HCIBITAHMS B ACTIUPAHTYpPY U1
HarpasieHne NoAIrOTOBKH 01.06.01 Martemaruka. MexaHuka

HalpaBIeHHOCTH (POQHIIb) BelilecTBeHHbli. KOMIIEKCHBII 1 QYHKIMOHAIBHBIA aHATH3

CocraBUTEIb:
®donmanosa E.B.
KaH/naaT PU3NKO-
MareMaTHYeCKHX Hayk,
JIOLEHT

PaccMOTPEHO M YTBEPIKACHO Ha 3acc/1atiin Yuénoro coseta (ax

yuﬁeTa (pu3HKO-MATEMATHYECKOTO
1 TeXHoJI0rHYeckoro oopasopatus (poOTOKO.] OT % CereT 2

sy 2018 1. Ne 7))

ViapsaHoBek. 2018



IHosicuuTenbLHAA 3aIHCKA

[Iporpamma  cocTaBiieHa B COOTBETCTBMM ¢  TpeboBanmsiMu  DenepanbHOTO
rOCy/IapCTBEHHOIO0 00pa30BaTEIBLHOTO CTaHAapTa BBICIIErO O0pa30BaHMSI MO HAINpPaBICHUIO
noaroroBkn 01.06.01 Martemaruka u MexaHuka (YpoBEHb IIOATOTOBKM KaJpOB BbICLIEH
KBaIM(UKALMK), YTBEPKAEHHOrO IpukazoM MuHuctepcTBa o0pa3oBaHus U Hayku Poccuiickoit
Oepnepaunn ot 30 utong 2014 roga Ne 866 (3apeructpuposano B Muntocte Poccun 25.08.2014 No
33837), a Tak ke ¢ TpeOOBaHUSIMH, MPEIBIBIIEMbIMU K MPOPECCHOHAIBHONW MOATOTOBICHHOCTH
BBITTyCKHUKA 110 HanpasieHusM 01.04.01 MaTtemaTtuka (ypoBeHb MarucTpaTypsbl).

]_le.]]l/l 1 3aJa491 BCTYIMUTECJIBbHOIO HCIIBITAHUSA

Ilesqb BCTYNHMTEIBHOIO MCHBITAHUA — OIPEJEIEHUE YPOBHSA T'OTOBHOCTH aOUTypHEHTa K
OBJIAJICHUIO IPOIPaMMOM acIIUPaHTYpBHI.

3agayamMM BCTYNUTEIILHOTO UCIIBITAHUS SBIISFOTCS:

e OIpeJelieHue  ypPOBHS  BIAJEHUS  NOHATUWHO-KAaTeropuajabHbIM  alIaparom,
HEOOXOUMBIM Ul CAMOCTOSITEIILHOT'O BOCIPHUSTHSL, OCMBICICHUSI U YCBOEHMs 3HAHWM B 001acTH
MaTeMaTHUKH, a TAKXKe /Il CAMOCTOSITEIIbHOTO PEICHHsI HOBBIX MAaTEMATUYECKUX 3a/1a4;

e omnpejeNeHre ypoBH Bia/leHUs] HaBbIKaMH paboThl ¢ MaTeMaTHYECKOM nHpopManue.

TpeboBaHus K YPOBHIO NOATOTOBKH, HEOOXOAMMOMY /1JIsl OCBOECHHS
NPOrpaMMbl, U YCJIOBHSI KOHKYPCHOT0 0TOOpa

IIpuctynasi K BCTyNIUTEJIbHBIM HCIIBITAHUAM A0MTYPHEHT, 10J7KeH

3namey:

® KOHLENTYAJbHO-TIOHATUMHBIA M METOJOJOTMYECKUI MHCTPYMEHTapuil COBPEMEHHOMU
MaTEMaTUYECKON HAYKU;

® OCHOBHbBIC IMOHSTHUS U TMOJOXKEHHS KJIACCUUYECKHX pa3JeloB MAaTeMaTH4YeCKOW HayKH,
0a30BbIe UAEH MAaTEMATHKU.

Ymemy:

® [10JIb30BaThCSl HAYYHOM, CIIPABOYHO-OMOIMOrpaguueckoi, METOJUUYECKON JTUTepaTypoit
Ha PYCCKOM U MHOCTPAHHBIX SI3bIKaX;

® AHAIM3MPOBATH PE3YJIbTAThl MAaTEMATHUECKHUX MCCIENOBAHUM, IOJB30BaThCS SI3BIKOM
MaTeMaTHKH, B TOM YHCIIE JJIs IOCTPOEHUS MoJieNieil 0ObeKTOB;

e (QopmynMpoBaTh AITOPUTMBI pEIIEHUS KJacca MaTeMaTU4YeCKUX 3a/ad, BbLACIATH
10/13a/1a4M U ONPEENATh CPEICTBA AJIS UX PEIICHUS.

Braoemy:

® COBpPEMEHHBIMHU METOJaMH U NprueMaMu 00paboTKU HH(OPMALIUK;

e HaBbIKAMU BepH(UKAIMM, J0Ka3aTelbCTBAa JHOO OMPOBEPKEHHS MaTEeMaTHYECKUX
YTBEP)KJICHHUH, apryMEHTUPOBAHHOTO OOOCHOBAaHHUS CBOEW TOYKM 3pEHHUS, BEIACHUS
JUCKYCCHH;

e HaBbIKAMU HANMCaHUS CaMOCTOSITEIbHOM paboTsl B ¢opme pedepata 10
MaTeMaTHYeCKOW mpolieMaTHKe B COOTBETCTBUU C OOIICTIPUHATHIMUA HAyYHBIMH
CTaHJapTaMH U HOPMaTUBaMHU.

(I)opMa BCTYIIUTEJIBHOIO UCNIBITAHUSA

Juua, >xenaromye OCBOUTH MPOTrpaMMy MOATOTOBKM HAyYHO-TIEAArOruyecKux KaJpoB B
acrMpaHType 10 JaHHOMY HalpaBJICHUIO, IOJKHBI IIPOUTH BCTYMHUTEIbHOE UCIIBITAaHUE B (hopMe:
1) ycTHOTO 3K3aMeHa;

2) pedepara.



CraTtbu, ONMyONMKOBAaHHBIE B HAy4YHBIX HW3JAHHUSIX M COOTBETCTBYIOIIWE HAIMPABICHUIO
MOJITOTOBKH, MOTYT OBITh 3aCYMTAHBI B KA4€CTBE pedepara.

IIporpaMma BCTYNUTEIBHOI0 IK3aMEHAa B ACIMPAHTYPY
1o HanpasJjieHuo noaroroBku 01.06.01 MaremaTnka u MeXaHUKA
(YpoBeHb NOATOTOBKM KA/IPOB BhICHIeH KBATU(PUKALNNH), HATIPABJIEHHOCTH (MPOopUIb)
BemecTBeHHBbIH, KOMIUIEKCHBIN U (DYHKIMOHAJbHbIN aHAJIN3

1. D1eMeHTHI TEOPUH MHOKeCTB. OCHOBHBIE ajIredpanyecKue CTPYKTYPhI.

bunapnsie onepanuu u ux cpoiictea. [lomyrpymnmna, rpyrmna, Koiblo, TeNIo, MoJjie, BEKTOPHOE
(TuHEHOE) TPOCTPAHCTBO, anredpa. M3omMopdu3Mbl 1 TOMOMOPGU3MBI aNTeOpandecKuX CTPYKTYP.
SAnpo romomopdusma.

BI/IHapHBIG OTHOLIEHUS U HX CBOMCTBA. OTHOLIECHUS DKBUBAJICHTHOCTH U KJ'IaCCI/I(bI/IKaLII/ISI.
Wnean nosmyrpynmsl, Konblia, anredopsl. HopmansHas nmoarpymnma. dakroprpyima, GpakTopKosbiio,
(dakToprpocTpaHCcTBO, hakTopanredpa.

OtHomieHUsT TOpsiAKa. YacTUYHBIM TOPSAIOK, JIUHEHHBIM TOPSAIOK, ITOJHBIA IMOPSAOK.
Haubonpiie 1 HauMEHbINE, MaKCUMaJIbHBIE U MHUHUMAJIbHBIC AJIEMEHTHI, BEPXHUE U HIDKHHE
IpaHy MOJMHOXKECTB (4aCTUYHO) YHOPSAOYEHHOTO MHOXKECTBA. Perierku.

EI/IHapHI)IG Oorcpanru HaaQ MHOXCCTBAMU, KOJIbLIIO MHOKCCTB.

PaBHOMOIIIHBIE MHOKECTBA, IIOHATHE MOIIHOCTH MHOecTBAa. (CYETHBIE MHOXKECTBA,
MHO’KECTBAa MOIIHOCTH KOHTHHYyM. CpaBHeHHe MolHocTel, Teopema Kanropa-bepuuireiina,
0ECKOHEUHOCTh LIKabl MOIIHOCTEH (Teopema KaHTopa 0 cpaBHEHMH MOILIHOCTH MHOXECTBA U €r0
OyneaHa).

OKBHUBAJICHTHbIE YHOPSJA0YEHHbIE MHOXKECTBA, IOHATHE IOPAIKOBOrO THUMA (OpAUHATA).
Axcroma BeIOOpa M DKBUBAICHTHBIE €l yTBepkaeHH. [loHsATHE O TpaHCHUHUTHON HHIYKIINH.

2. OCHOBHBIC YHCJIOBBIE CTPYKTYPBI.

MHOXKECTBO INEHCTBUTEIBHBIX YHUCEJ KAaK IIOJHOE YIOpsAIOYEHHOE Imosie. PaccrosiHue BO
MHOXECTBE JEHCTBUTEIBHBIX YHCEI, MOAYJb YUCJIAa KAK HOPMa B MPOCTPAHCTBE AEHCTBUTEIBHBIX
yucen. [Ipuanun Apxumena. HenmonHoTa MHOKECTBA PallMOHAIBHBIX YUCEN, TUIOTHOCTH MHOYKECTBA
palMOHAJIBHBIX YHCEI BO MHOXECTBE JCHCTBUTEIBHBIX YHCEI, CYETHOCTh MHOXECTBA
pauMoOHAIBHBIX 4YKcell. HecyeTHOCTh MHOXKECTBA NEUCTBUTENBHBIX YHCEIN, €r0 PaBHOMOIIHOCTH
otpe3ky. llpencraBneHue palMOHAIBHBIX YHMCENT TEPUOJUYECKUMHU TO3ULIMOHHBIMU JApOOSIMH,
peanu3anys 1eHCTBUTENBHBIX YHCENl B BUJE OECKOHEUHBIX (MEPUOIUYECKUX U HEMEepUOJUUECKUX)
npobeil. DKBUBaJIEHTHbIE (POPMYIUPOBKHU CBOMCTBA MOJHOTHl MHOKECTBA JEWCTBUTEIBHBIX YUCE:
CyLIECTBOBAHUE TOYHOW I'PaHU y OTPAaHUYCHHOI'O MHOXKECTBA, CYIIECTBOBAHME DPa3JENAIOLIEro
yycna JUIs pasTpaHUYEHHBIX MHOXKECTB, JIEMMA O BIJIOKEHHBIX OTPE3KaX BMECTE C MPHUHIMIIOM
Apxumena, CX0IUMOCTh (pyHIaMEHTAIbHBIX MTOCIeI0BaTeIbHOCTEN (TocnenoBaTensHocTeil Komm).
OKBUBaJIEHTHbIE (OPMYJIUPOBKH CBOMCTBA KOMIIAKTHOCTH OTPE3KOB: MpHHIMI bosbiaHo-
Beiiepmtpacca u teopema bonbuano-Beliepmtpacca, nemma ['eitne-bopens-JleGera o koHeuHOM
MOJMOKPBITUH, CYLIECTBOBaHME g-ceTell. PacmmpenHas yucioBas npsiMasi Kak KOMITAKTH(QHUKAIUSL
IIPOCTPAHCTBA JEHCTBUTEIIBHBIX YHCEIL.

Ilone KOMIUIEKCHBIX YHCEI M| pacinp€HHad KOMIIJICKCHAA ITJIOCKOCTD. CXO)II/IMOCTI)
HOCH@HOB&T@HBHOCTeﬁ KOMIIJICKCHBIX YHCCJI, IIO0JIC C kak TMOJHOE MCTPUUYCCKOC ITPOCTPAHCTBO,
MOAYJIb KOMIUICKCHOI'O YHCJIa KaK HOpMa B IPOCTPAHCTBE C, paciMpCHHasA KOMIIJICKCHAs
mIockocTh € Kak KOMIAKTHOE MMPpOCTPAHCTBO, OKPECTHOCTU OCCKOHEYHO y;[aneHHoﬁ TOYKH.
AHFCGpaI/I‘{CCKaH, TPUTOHOMCTPHUYCCKAA, IMOKa3aTCJIbHAasd (I)OpMBI 3alluCl KOMIIJICKCHOI'O 4YHuCJIa.
VYMHOXKEHHE Ha KOMILUIEKCHOE YHCIIO KaK OorepaTop B IpOCTPAHCTBEC C. Enunnunas OKPY’KHOCTH B C
KaK MYJbTUILIMKAaTUBHAA TpPYyIIa, €€ IapaMCTpH3alus. H3BrneucHne KOpHSA M3 KOMIIJICKCHOT'O
yycia. Anr e6pa1/1qec1<a${ 3aMKHYTOCTD ITOJISI KOMIIJICKCHBIX YUCCII.
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3. OcHOBHBIE TOMOJIOTHYECKHE CTPYKTYPHI.

Tononornueckoe NPOCTPAHCTBO, TOIOJIOTHS, OTKPBITBIE MHOYKECTBA, OKPECTHOCTH TOYEK,
3aMKHYTble MHOXkeCTBa. ba3a Tononoruu BHyTpeHHME TOUKM, TOUKH IPUKOCHOBEHUS, IPEIEIbHBIC
TOYKHM, TPAaHUYHBIE TOYKM MHOXKECTBA B TOIOJOTMYECKOM IIPOCTPAHCTBE. BHYTpeHHOCTS,
3aMbIKaHHE, TPaHMIla MHOYKECTBA B TOIOJOTMYECKOM IpocTpaHCcTBE. CBSI3HBIE TOINOJIOIMYECKHE
npoctpaHcTBa.  [Ipexen  mocnenoBaTENBHOCTH — TOYEK — TOIMOJIOTMYECKOTO  IIPOCTPAHCTBA.
HenpeprsiBHbIE 0TOOpaXeHHUS TOMOJOTHYECKUX MPOCTPAHCTB, romeoMopdusmbl. Tomonornyeckue
cBoiicTBa 00beKTOB. [loHATHE O KIaccupUKALMK TOIOJOTHYECKUX TPOCTPAHCTB.

MeTtpuueckoe IpOCTPaHCTBO, METPUKA, £€-OKPECTHOCTH ToueK. [Ipenen mociaenoBarenbHOCTH
TOYEK METPUYECKOI0 IMpocTpaHcTBa. OrpaHUYEHHbIE MHOKECTBA B METPUYECKOM IIPOCTPAHCTBE,
OTpPaHUYEHHBIE  I1OCIENI0BATEIbHOCTH, OIPAaHMYEHHOCTh CXOJSAIIEHCS IOCIEI0BATEIbHOCTH.
BHyTpeHHHE TOYKM, TOUKH IPUKOCHOBEHUS, NPEAEIbHbIE TOUKH, IPAHUYHbIE TOUYKH MHOXKECTBA B
METPUYECKOM HPOCTpaHCTBE. BHYTpEeHHOCTb, 3aMbIKaHUE, I'DAaHHMIIA MHOXKECTBA B METPHUYECKOM
npoctpancTBe. CBsi3HbIE METpUUECKHE IpocTpaHCcTBa. DyHIaMEHTaIbHbIE IOCIEI0BATEIbHOCTH
(mocnenoBarenbHocTH KoIm), mojHble METpUYECKME IPOCTPAHCTBA, MOHATHE O IIONOJHEHHHU.
KomnakTHble = MeTpUuYecKH€ MPOCTPAHCTBA, PAaBHOCWIBHOCTb  PAa3IMYHBIX  ONpEesICHUI
KOMITAKTHOCTU JJIi METPHUYECKUX MpPOCTpaHCTB. KOMIAKTHOCTh M MOJHOTA, KOMIIAKTHOCTH U
OorpaHMueHHOCTh. [IpenkoMnakTHbE (OTHOCUTEIBHO KOMIIAKTHBIE) MHOXECTBA, IOHITHE O
KomnakTudukauuu. HemnpepbsiBHbIE OTOOpakeHUS METpPUUECKUX MpocTpaHCTB. CoxpaHeHue
KOMITAKTHOCTH M CBSI3HOCTH TIPH HEMPEPHIBHBIX OTOOpaXCHUSAX. PaBHOMepHas: HENMpPEepBIBHOCTH
0TOOpa’keHHH, HempepbIBHBIX Ha Kommakre. V3omerpuu. Cxumaroimue OTOOpa)kKeHUs, MPUHIIMIT
CKMMAIOIIKX 0TOOpaxeHui (Teopema banaxa o HENMoIBUKHOM TOUKE).

JInHeliHBIE TOIIOJIOTHYECKHE IMPOCTPAaHCTBA. JInneinpie MHOFOO6paSI/I$I H IOoAIIpOCTPAaHCTBA.
BI)IHYKJII)IG MHOecTBa. JInHEHHBIe 00010YKH 1 BBIITYKJIBIC 000JI0YKH MHOKECTB.

HopmupoBanHble INpPOCTpaHCTBA, HOPMAa M IOPOXKICHHAs €K METpUKa. baHaxoBBI
npocTpaHcTBa. JIMHEWHBIC TOIIPOCTPAHCTBA, Oa3UCHl, PA3MEPHOCTh. Psaapl B 0aHaXOBBIX
MPOCTPAHCTBAX, KpUTEpHid cxoaumoctu (Kputepuii Komn), abcomoTHas CXOAUMOCTb.

[IpocTpancTBa €O  CKaJApHBIM  IPOU3BEACHHEM (IPEArHIbOEpTOBBl  MPOCTPAHCTBA),
CKaJsIPHOE TIPOM3BEJIECHUE M TOPOXKACHHAas MM HOpMa, HepaseHCTBO Komm-byHskoBckoro.
['unpOepToBel TpOCTpaHCTBA. EBKINMIOBBI MPOCTPAHCTBA U OECKOHEYHOMEPHBIE TMIHOEPTOBBI
npoctpaHcTBa.  OpTOrOHANBHBIE  BJIEMEHTBI M CHUCTEMBI  JJIEMEHTOB, OpPTOTOHAJIM3ALMSL.
OpTroroHanbHble JOIMOJIHEHUS, CYLIECTBOBaHME Mpoekiuil, Teopema Iludaropa. Psag dypse mo
OpPTOTrOHAJILHOM CHCTEME, YaCcTH4YHasi cyMMa psaa Pyppe Kak MPOEKLMs Ha MOANPOCTPAHCTBO,
HepaBeHCTBO beccens. OproronanbsHble 0a3ucel, paBeHCTBO [lapceBais.

[MpoctparcTBo R™ kak eBKIMI0BO mpocTpaHcTBo. [lonmHota R™. Kommaktel B R™. CBs3HbIC
MHOXXecTBa B R"™. OOmactm u 3aMkHyThle oOmactu B R"™. JluHeliHble MHOr000Opa3us
(THIIEepIUIOCKOCTH) U MHOTOOOpas3ust B R™. PazmepHocTh MHOTO0Opa3us B R™. Kpussie B R™. Mepa
Xopnana obmactu B R™. Mepa JleGera obnactu B R™.

4. YUncJioBbIe N0CJI€10BATEJIBHOCTH U UX Npeaenbl. YncjioBbie GyHKIUN U UX IPeAeIbI.
HenpepbiBHbIe yncioBble pyHKknun. U3MepuMbIe YHCI0BbIe (DYHKIIUH.

Cxopsmecss W pacxofsIIUecs YHCIOBBIC IOCIEIOBATEILHOCTH, OTPAaHHMYEHHOCTh Kak
HEOOXOAMMOE  YCJIOBHE CXOJMMOCTH. becKkoHeYHO Mayible ©  OeCKOHEYHO  OOoJbIIHe
MOCIIEI0BATEIbHOCTH, CPABHEHHE OECKOHEYHO MaJlbIX, CpaBHEHHE OeckoHeyHO OonbmmXx. [lepexon
K TIpe/iely B HEpaBeHCTBaX. MOHOTOHHOCTH IOCIIEIOBATEIHPHOCTH KaK JOCTATOYHOE YCIIOBHE
CYIIIECTBOBaHMs ee mpejena (KOHEYHOro WM OeckoHeuHOoro). [IpWHIMI BIIOKEHHBIX OTPE3KOB.
Teopema bonbeano-BeliepmTpacca. Kpurepunit Komm CXOJIUMOCTH YUCIIOBOM
MOCJICA0BATEILHOCTH.



OrnpezenieHne mpeaena YUCIOBON (YHKIMHM JEWCTBUTEIBHOW IMEPEMEHHONW B TOYKE W Ha
OCCKOHEYHOCTH B TEPMHHAX OKPECTHOCTEW, B TEPMHUHAX IMOCIEAOBaTEIbHOCTEH. beckoHeuHO
Majble 1 OECKOHEUHO OoJbIlie BOJMW3HM TaHHOW TOYKU (DYHKIIMH, CpPAaBHECHHE OCCKOHEYHO MAJIbIX,
cpaBHeHHe OeckoHeuHOo Oonbimx. [lepexon k mpeaeny B HepaBeHCTBaxX. OTHOCTOPOHHUE TIPEEIIHI,
CYIIECTBOBaHKHE OJHOCTOPOHHUX MPEEIIOB Y MOHOTOHHOMN (hYHKIUH.

DOKBHUBAJICHTHBIE ONPEAEICHUS HEMPEPHIBHOCTH YUCIOBOM (YHKIIUU B TOUYKE, HETIPEPHIBHOCTD
KOMIIO3UIIMN HenpepbiBHbIX (PyHKuMdA. Touku paspbiBa W uX Ki1accudukaius, MOIIHOCTh
MHOXECTBa TOYEK pa3pbiBa MOHOTOHHOW (yHKIMH. DYHKIMH, HETPEphIBHBIE HA IPOMEXKYTKE.
Teopema Komm o nmpoMexyToyHOM 3HaueHUM (PYHKLIMU, HEMpEephIBHOW Ha oTpe3ke. Teopema
Beiiepmtpacca. Kputepuii HenmpepbsIBHOCTH MOHOTOHHOW (yHKIMU. Teopema O HENpepbIBHOCTH
oOpatHOW (yHKIMU. MOIIHOCTP MHOXECTBA HENPEPBIBHBIX YHUCIOBBIX (YHKIHMHA, MOIIHOCTH
MHOKECTBA MOHOTOHHBIX (YyHKIMH. DYHKIMH, PAaBHOMEPHO HEMPEPHIBHbIE HA MPOMEXYTKE.
Teopema Kanropa o paBHOMEpHOW HEMPEPHIBHOCTH (DYHKIIMH, HETIPEPHIBHOM HA OTPE3KE.

@OyHKIMOHAIBHBIE IIOCIENOBATENIBHOCTH, MX IIOTOYEYHAss M PABHOMEPHAs CXOAHMMOCTD.
Kpurepunii Komm  paBHOMEpHOH  cXOOUMOCTH  (YHKIMOHAJIBHOW  IOCIIEAOBATEIbHOCTH.
HenpepbIBHOCTB Ipejienna paBHOMEPHO CXOASIIEHCs MOCIe10BATEIbHOCTH HENPEPhIBHBIX ()YHKITHH.
banaxoBo npoctpanctBo C a; b . [IpocTpaHcTBO OrpaHMUYEHHBIX YUCIOBBIX GyHKUUNA M a; b .

W3mepumble 4YHCIOBBIE (YHKIUU. YCTOMYMBOCTE MHOXECTBA HW3MEPHUMBIX (DYHKIIHNA
OTHOCHUTEJIBHO OCHOBHBIX omepanuid. M3mepumocTs HenpepblBHBIX — GyHKuud. IloHsaTus
CXOJIMMOCTH IIOYTH BCIOAY U CXOJIMMOCTH II0 MEpeE.

YucnoBble GYHKIIMN HECKOIBKUX JIEHCTBUTEIBHBIX MEPEMEHHBIX: MPEAET U HEMPEPHIBHOCTS.
[Tpenen B mpocTpancTBe R™ 1 moBTOpHBIE mpenenbl. Teopema Koy 0 mpoMexyTouHOM 3HAYCHHH,
Teopema BeliepmTpacca 1y GQyHKIUNA HECKOIBKUX MEPEMEHHBIX.

5. AnddepenuuanbHoe ucuucaeHne GyHKIUNA OTHOM U HECKOJIbKHUX JAeHCTBUTEIbHBIX
nepeMeHHbIX.

Huddepenurpyemble (GYHKIUU OJHOW M HECKOJBKUX JIEHCTBUTEIbHBIX IEPEMEHHBIX.
CemeiicTBO KacaTeldbHBIX K rpaduKy (YHKIMH OJHOM TMEPEeMEHHOW, CEMEHCTBO KacaTeIbHBIX
IUIOCKOCTeH  (TumepruiockocTei) K Trpaguky (QYHKUMH JBYX (HECKOJIBKHX) IEepEMEHHBIX.
Huddepenunpyemble 0TOOpakeHHs EBKIMIOBBIX HpocTpaHcTB. Juddepenuupyemocts u
CYIIECTBOBaHME YaCTHBIX NMPOW3BOAHBIX. [lomHblii nuddepeniman, rpagueHt, marpuua Skoou.
JuddepenurpoBanue cI0)KHOTO OTOOPaKEHUS.

CymectBoBanue U quddepeHipoBanie GpyHKIUHN, 3aJaHHOW HESIBHO, CUCTEMBI HESIBHBIX
¢yHkmii. MHorooOpasusi B mpocTpaHcTBe R™, 3aJaHHBIE HESBHO WM IapaMETPHYECKH, HX
KacaTeJabHble MHOrooOpasus. JlocraTouHoe ycinoBue oOpaTUMOCTH (YHKLIHMU OJHOW MEepeMEHHOH,
orieparopa B €BKJIUIOBOM NIpOCTpaHCTBe; auddepeHmpoBanue oopatHoit GyHkmuu (oOpaTHOTO
oneparopa). Jdudpdeomopdusmbr obnacrelt, uX CBOHCTBA, I€OMETPUUYECKHIM CMBICI abCOMIOTHON
BEJIMYMHBI M 3HaKa TKOOMaHa 0TOOpakeHusI.

ITpousBoanbie u AuddepeHnransl BHICIINX MOPIIKOB, TEOPEMa O PaBEHCTBE CMEIIAHHBIX
npou3BoJHBIX. JluddepeHunan BTOpOro Mopsaka Kak KBaapaThuyHas (opMa M TecchaH Kak
COOTBETCTBYIOIIAsl €l MaTpHULa.

Teopemst Poms, Jlarpamka u Komu st pyakuuii onnoit nepemennoit. @opmyna Teitnopa
Ui QYHKIMM OJHOM mepeMeHHOH, Juid (YHKUMH HECKOJBKUX IEpPEeMEHHBIX. Y CIOBHUS
MOHOTOHHOCTH (YHKIIMM OJHOW NEpPEeMEHHOW B TEPMHHAX IMPOU3BOJHOU. YCIOBUS BBITYKIOCTH
(GyHKIMU OJHOM TIepeMEeHHOW B TEPMHMHAX IME€pBOM MPOU3BOAHOH, B TEpMHHAX BTOPOIi
npou3BogHOW. HeoOxomumoe ycrmoBue HKcTpeMyma isi (YHKIIMA OJHOW TEPEMEHHOM, IS
(GYHKIMH HECKONBbKHX MepeMEHHBIX. JlocTaTouHble yCIOBHS SKCTpeMyMa s (YHKUUU OIHOM
NepeMeHHOM, g (YHKIUN HECKOJbKMX mepeMeHHbIX. HeoOxoaumoe ycioBue neperuda amns
¢byHkIMu oHON epeMeHHO. [locTaTouHbIe yCoBHs neperuda it QyHKIMU OJHOM MepeMeHHOH.

5



JloctaTouHbIE YCIOBUS OTCYTCTBUS SKCTPEMyMa B CTAllMOHAPHOW TOUKE I (PYHKIIMH HECKOJIBKUX
MEePEMEHHBIX.

Juddepennmanbapie onepanuu BeKTOpHOH Teopuu moiisa. Omepatop Jlamumaca. 3amena
NEPEMEHHBIX IIPU BBITOJHEHUU AU((epeHInanbHbIX ONepaIuii.

6. UaTerpanbHoe ncuuciaenne GyHKI U OTHOH U HECKOJIbKHUX JIeHCTBUTEIbHBIX
nepeMeHHbIX.

Wuterpan Pumana xak npeaen HHTErpajibHBIX CyMM, Kak paszernsiomiee gucio cymm lapOy.
CpoiictBa wuHTerpana Pumana, HHTErpUpYyeMOCTb HENPEPHIBHBIX (QYHKIMHA, HHTETPUPYEMOCTH
MOHOTOHHBIX (DyHKIHI. IHTErpan mo oprueHTHPOBAaHHOMY IIPOMEXKYTKY, €ro cBorucTBa. MHTerpan ¢
NEPEMEHHBIM BEPXHHUM IPEAEIOM KaK NepBoOOpa3zHas MOJBIHTErpaibHON (yHKIMH. Popmyna
HrroTona-JleiiOnuna. 3ameHa mnepeMeHHOW B uHTerpasie Pumana. MHTerpan, 3aBucAIUNA OT
napameTpa: HelpepbIBHOCTD, MU HepeHIIupOBaHHE TI0 TapaMeTpy.

HecoOctBennbie wuHTerpansl (Pumana). Ilpu3Haku CpaBHEHHS JJIi HECOOCTBEHHBIX
MHTErpasioB. AOCOJIIOTHASI U YCIIOBHAs! CXOJUMOCTb.

Wnrerpan Jlebera or ¢ynkuuu oaHoil mepemenHoil. CpaBHeHue uHTerpasioB JleGera u
Pumana. Cymmupyembie @ynkuuu. IlpoctpancTBa cymmupyeMblx (GyHKOHH, (YHKIWH,
CYMMUPYEMBIX C KBaJIpaTOM.

Kparnbie unterpanst (Pumana) mo Opycy, 1O MPOM3BOJIBHOMY MHOXECTBY Kak TMpeaes
UHTETpalbHbIX CyMM, Kak pasfeistouiee uucio cymm JlapOy. CBoiicTBa KpaTHBIX HMHTErpPajoB.
CBejieHHE KpaTHBIX HHTErpajoB K IMOBTOpHBIM (Teopema DyOuHu). 3ameHa NEpPEeMEHHBIX B
KpaTHBIX UHTErpaiax. KparHplil MHTErpai U Mepa 00JacTi B mpocTpaHcTe R™.

KpuBonuHelinple MHTETrpalibl MO JUIMHE JYI'H U [0 KOOPAWHATaM, JOCTATOYHbIE YCIOBUS UX
CyLIECTBOBAHMUA, MX CBOMCTBA, CBelAeHUME K wuHTerpany Pumana. ®opmyna I'puna. Yciosus
HE3aBUCHUMOCTH KPUBOJMHEMHOr0 HHTErpaja IO KOOpAMHAaTaM OT BbIOOpa IUIOCKOM KpHBOH,
coenHAONMEeH nanHbie TOYKH. [Ipu3Hak nonHoro muddepeHnuana GyHKIUMA ABYX HMEPEMEHHBIX,
UHTErprupoBaHue nojHoro auddepenunana (o6o6menHas popmyna Hetorona-Jleitbuuna).

[ToBepXHOCTHBIE MHTETPAJIBI MO TUIOMIAAN MMOBEPXHOCTH U MO KOOPAMHATAM, TOCTATOYHBIE
yCIOBHUS MX CYIIECTBOBAaHHS, HX CBOICTBa, CBeJeHHME K JBOWHOMY HHTerpany. dopmyna
Octporpanackoro-I'aycca, popmymna Ctokca. YcloBUsS HE3aBUCUMOCTH MOBEPXHOCTHOTO MHTETpaja
0 KOOpJMHATAaM OT BBIOOpPAa TOBEPXHOCTH, HATAHYTOW Ha JaHHBIH KOHTYp. YCIIOBUS
HE3aBUCHMOCTH KPHMBOJIMHEHHOTO MHTETpajia Mo KOOpAWHATaM OT BBIOOpa MPOCTPAHCTBEHHOM
KpUBOH, coenuHsIONmEeH naHHble TOukd. llpusHak mnonHoro nuddepenHnmana (QyHKIUH Tpex
NEePEMEHHBIX, UHTETPUPOBaHUE MOIHOT0 AU depeHnnana.

KpuBosimHeliHbIe 1 TOBEPXHOCTHBIE HHTETPANIbI U MEPhl MHOT000pa3uii B pocTpaHcTBe R™.

7. AnddepennuanbHoe ucuucaeHne GyHKIUNA KOMIUIEKCHON NepeMeHHO.

Juddepenunpyemble GyHKIUU KOMIUIEKCHOH nepeMeHHOH; -auddepenuupyemocts u C-
muddepentpyemocts. Ycnosus Kommu-Pumana auddepenunpyemMoctdt GyHKIUN KOMIUIEKCHON
nepeMeHHol. ['onoMopdHble (QYHKINHM KOMIUIEKCHOM IepeMeHHOW (IepBoe ompezesieHue
aHanmuTHuecko ¢ynkuuu). Kondopmuble oTtoOpakeHHs oOiacTell KOMIUIEKCHOH IJIOCKOCTH.
['eomeTpryeckuil CMBICT MOJYJISL M apIryMEHTa IPOU3BOJHON (PYHKIIMK KOMITJIEKCHOM MepeMEHHOM.
[TpuniMn cooTBeTCTBUS TpaHMIl (0€3 JOoKa3aTenbCcTBa). AHATUTHYECKHE (YHKIHMHU KOMIUIEKCHON
NEPEMEHHON M TapMOHHMYECKHE (QYHKIWU IBYX JCHCTBUTEIBHBIX IEPEeMEHHBIX. beckoHewHas
g depeHMpyeMocTs (YHKLIUU, aHAIUTHYECKOH B ob6nactu ((OpMyJIHpOBKAa TEOpPEMBI, Hjaes
JI0Ka3aTeNbCTBRA).



8. UHTerpanbHoe ncuuciaenne GyHKIUNA KOMILUIEKCHON NepeMeHHO.

HNHuTterpan ¢GyHKIMM KOMIUIEKCHOM TMEPEMEHHON MO KPUBOHW B KOMIUIEKCHOM IUTOCKOCTH:
CBEJICHUE K KPUBOJMHEHHOMY MHTETpaly OT KOMIUIEKCHO3HauHOU auddepeHnnanbHoil GopMel o
(IeficTBUTENIBHBIM) KOOpAMHATaM, CBEJEHUE K HHTerpany PumaHa OT KOMIUIEKCHO3HA4YHOM
byHKuMu neicTBUTENbHOM IepeMeHHol. MHTerpanbhas teopema Komm (17151 0HOCBSI3HOTO M IS
MHOTOCBSI3HOTO KOHTYpa) U ee obOparmieHue (teopema Mopepsl). MaTerpansuas Gopmyna Komm u
ee CJeACTBHs. BblumciieHue MHTErpajoB (YHKIHMHA KOMIUIEKCHOW TEPEeMEHHOW C IOMOUIBIO
BBIYETOB.

9. YucaoBble M PyHKIMOHAJIBLHBIE PSIAbI.

Psanpl nedcTBUTENBHBIX M KOMIUIEKCHBIX 4YHCEN: aOCOJIOTHAas M YCJIOBHAs CXOJIUMOCTb,
OCHOBHBIE IPU3HAKM CXOAMMOCTH. IIpocTpaHcTBa CyYMMHpPYEMBIX I1OCJIE€IOBATEIbHOCTEN
JeMCTBUTENIBHBIX/ KOMIUIEKCHBIX YHCEIL.

QyHKIMOHAIBHBIE PsAbl: IOTOYEYHAss M paBHOMEpHas cxoxumocTts. Kpurepuii Komm
PaBHOMEPHOW CXOAMMOCTH (PyHKIMOHAJIBHOrO psiga. llpu3Haku paBHOMEpPHONW CXOAMMOCTHU
(GyHKIIMOHAIBHOTO psja. HenmpepbIBHOCTH CyMMBI PABHOMEPHO CXOJSLIETOCS pPsiia HENPEPHIBHBIX
bynkuuit. luddepenypoBanue 1 HHTErPUPOBAHUE PABHOMEPHO CXOISIIUXCS PSAIOB.

CreneHHbIC PSAABI B ACHCTBUTEIHLHOW U KOMIUICKCHOW 00JacTH: Teopema AOeist, WHTepBall
(Kpyr) ¥ paguyc CXOAMMOCTH, PaBHOMEPHAs CXOJMMOCTh Ha KOMIIAKTaXx B 00JAcCTHU CXOIMUMOCTH.
Paznoxxenne QyHKIM NeiicTBUTEN HON (KOMIUIEKCHOW) MEPEMEHHON B CTEIICHHOM Psi/i C IICHTPOM
B JAHHOM TOYKE: €QMHCTBEHHOCTb PA3JIOKEHUS, YCIOBHsS CXOOUMOCTH psna Teisiopa k cBoen
¢ynkuuu. WuTerpampHble Gopmynbl Uit KodddunuentoB Teinopa (QYHKIMH KOMIUIEKCHON
nepeMeHHoi, HepaBeHcTBa Komu. Bropoe onpenenenue aHaauTudeckod (QyHKIMM KOMILJIEKCHOM
nepeMmeHHoi. Llenbie TpancieHneHTHBIC QYHKIUHU. M1es mpo1oinkeHus aHATMTHYeCKO (pyHKIINU ¢
JeMCTBUTENILHON MPSIMO B KOMILJIEKCHYIO 00J1aCTh C TIOMOIIBIO Pa3IoKeHUs B psl. DKCIIOHEHTA B
KOMIUIEKCHOU 00JI1acTH.

JIBYCTOPOHHME ps/bl, PsAbl MO LIEJbIM CTeNeHsAM nepeMeHHoi (psubl Jlopana). O6sacTb
cxogumoctu psaa Jlopana. OcoOble TOUKM aHATUTHYECKON (DYHKIIMU OAHO3HAYHOTO XapaKTepa, UX
KJaccu(uKanus, JOPaHOBCKOE pa3iokeHne (PYHKIUU KOMIUIEKCHOW MEepeMEHHOH B OKpECTHOCTHU
0co00i TOukH. BbIYeThl B KOHEUHBIX OCOOBIX TOYKaX M B OECKOHEYHO yJaneHHOH Touke. [lomHas
CyMMa BBIYETOB.

Psnpl 1o OpTOroHAJIBHBIM CHUCTEMAaM; €IMHCTBEHHOCTh Pa3JIOKEHMS, CTPEMIICHUE K HYIIIO
ko3 PuurentoB Pypre 1Mo opToHOpMHpoBaHHOU cucteme. HepaBeHcTBo beccens u paBeHCTBO
[TapceBans. TpuronomeTpuueckue psibl Kak YaCTHBIN CIy4ad pPsiIOB 0 OPTOrOHAIBHBIM CUCTEMaM
B Tuib0epToBOM mpocTpaHcTBe. Cxoaumocth psaga Pypbe B CpeAHEM KBaJApaTUYECKOM.
N3omophusm cenapabenbHbIX THIBOEPTOBBIX IPOCTPAHCTB.

10. InddepenuuanbHbie ypaBHEHHs

Teopema cymiecTBOBaHUS M E€AMHCTBEHHOCTH pelleHus 3anadv Komm ams HopManbHOU
CUCTEMBbl OOBIKHOBEHHBIX AU(QepeHInanbHbIX YypaBHEHUI. [7100albHBIM XapakTep TeopeMbl
CYILIECTBOBAHMS U €IMHCTBEHHOCTH peleHus 3aaauu Komm uisi HopMaabHOW CUCTEMBI JIMHENHBIX
muddepeHIMaNbHBIX ypaBHEeHUH. CTpyKTypa MHOKECTBA PELIEHUN OJHOPOJHOM, HEOAHOPOIHON
HOPMAaJIbHOW CHUCTEMBI JTUHEWHBIX AuddepeHnnanbHbIX ypaBHEHUN: ompenenurtens Bponckoro,
dbyHIaMeHTallbHas MaTpHIla, BIpa)KEHUE PEIlIeHUs TPU MPOU3BOJILHOM 3HAYEHUH apryMeHTa 4epes
HA4aJIbHOE 3HAUYEHUE, Pa3pellaloliil orepaTop; CiIy4ail aBTOHOMHON CUCTEMBI. Y CTOMYUBOCTH (110
JlsnyHOBY, acHUMNTOTHYECKas) TPUBUAIBHOIO PpEHIEHHs] HOPMAJbHOM CHUCTEMBl JIMHEHHBIX
OHOPOJHBIX AU depeHInanbHbIX  ypaBHEHMHA. YCTOWYMBOCTH MOJOXKEHUH  paBHOBECHS
HEJIMHEHWHBIX cucTeM: Teopema JlamyHnoBa. JlumHeiiHbie W HenuHelHble auddepeHInaIbHbIe
ypaBHEHMsI BbICHIMX MOpAakoB. IIpocreiime KkpaeBble 3agaud Ui OOBIKHOBEHHBIX
muddepeHIMaNbHbIX ypaBHEHUH.
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CIHCOK UCTOYHHUKOB U JIMTCPATYPhI HE ABJIACTCA MCUYCPIBIBAIOIINM. HpI/IBeTCTByeTCﬂ 3HaHHUEC

JOMOJIHUTCIIbHBIX HCTOYHHUKOB U JIMTECPATYPhI, HC BKJIIOUECHHOH B CITMCKH.

TpebdoBanus k pedepary

Heanb npenocTaBiaeHus pedepara 1o CHenuatbHOCTH:
* YCTaHOBJICHHE YPOBHs BJIaJ€HHs MOCTYNAIOIIUM Ha 00ydYeHUe 3HaHUSAMH B 00JacTH
0a30BBLIX MATEMATHYECKUX JUCIUIIIINH,
* YCTaHOBJICHHWE YpPOBHS BIAJEHUS TMOCTYMAIOUIMM Ha OOy4YeHHE OCHOBaMHU
METO/IOJIOTHU HCCIIEA0BATENbCKON AEATEIbHOCTH;
* OIpelelIeHUe YPOBHS CaMOCTOSITEIBHOCTH  HMCCJIEIOBATEIbCKOIO  MBIIUICHUS
MOCTYMAIOIIETro Ha 00y4eHue.

Oo6beMm pedepara gomxeH cocTaBisITh 15-20 cTp.

Crpykrypa pedepara:
* Bgenenue (e 6onee 1 crpanuibl). Bo BBeneHnn HeoO6XoauMo 000CHOBATH BBHIOOD
TEMBI, aKTYaJbHOCTh pPacCMaTpHBaeMON MPOOJIIEMBI, CHOPMYITHUPOBATH OCHOBHBIC IIETH U
3a/1a4u paboThI, yKa3aTh METOIbI, IPUMEHSEMbIE B pACCMATPUBAEMOM pa3Jieie MaTeMaTHKU.



* B ocHOBHOW yacTu pabOThI PacCKPBIBACTCS CYTh HCCIIEIYEMOM TPOOIEMBI, TaeTCs
XapaKTEPUCTHKA CTENICHU Pa3padOTaHHOCTH MPOOJIEMBI, YKa3bIBAIOTCSI BOSMOXKHBIE MOIXOIBI K
€€ pelIeHUIO, MOAPOOHO OMUCHIBAIOTCS HEKOTOpbIe W3 HUX. OCHOBHAs 4acTh padOTHI JOJIKHA
COIEpXKaTh JOKa3aTelIbHBIE pPAacCYXICHUS M IIPUMEPHl IIPUMEHEHUS pacCMaTpUBAEMBIX
TEOPETUYECKHUX MOJIOKEHUH.

» 3akiroueHue, 00beMOM A0 | CTpaHUIBI, COAECPKUT BBIBOABI O PE3yJIbTATUBHOCTH
pellleHus] TOCTABJIEHHBIX 3aJa4, yKa3aHWs Ha BO3MOXXHBIC HAMpaBiICHUS AaJbHEHIINX
UCCIIE0BAHUMN.

*  CrnucoK MCIONB30BaHHOM JIUTEPATYphl (HE MEHbIIE 15 HCTOYHHUKOB) B aJIpaBUTHOM
nopsiake, OQOPMIICHHBII B COOTBETCTBHM C MPUHATHIMH MpaBWiIaMu. B cnucok
UCIIOJIb30BAHHOW JIUTEPATyphl PEKOMEHAYeTCs BKIIOYATh pPabOThl OTEUECTBEHHBIX U
3apyOeKHBIX aBTOPOB, B TOM YHCJIE CTaTbH, OIYOJIMKOBAHHBIE B HAYUHBIX KypHalaX.

TpebGoBanus kK opopmiaeHuI0 pedepara:

* TEKCT C OJHOM CTOPOHBI JIUCTA;

* mpudt Times New Roman;

* kerab mpudra 14;

* MEXCTpPOYHOE paccrosiHue 1,5;

* TOJISI: CBEpXY 2,5 cM, CHU3Y - 2 CM, CJieBa - 3 cM, crpaBsa 1,5 cm;

* pedepaT 10KEH OBITh NMPEICTABICH B COPOIIIOPOBAHHOM BUJIC;

* TUTYJBHBIN JTUCT OPOPMIISETCS B COOTBETCTBUH C 00pa3IoM;

* OuOmmorpaduvecKkue  CChUIKM,  BKIIOYECHHBIE B  TEKCT  pedepara, U
Ooubnmorpaduyeckuii CIIMCOK B KOHIE Pa0OTHI JOJKHBI OBITH COCTaBJIEHBI B COOTBETCTBUU C
TOCYJapCTBCHHBIMH TpPeOOBaHUSAMU K OMOIMOrpa)MuuecKoMy OIHMCAaHUIO JIOKYMEHTA, CM.:
I'OCT 7.0.5-2008 CUBN/] «bubnuorpaduueckas ccpuika. OOmme TpeOoBaHHS M TpaBUIIa
coctaiieHus (HarmoHansHbINA CTaHIAPT)».
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