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1.HanmeHoBaHue AUCIHUIIJIHHBbI

Jucuuminia « ODyHKIUOHATBHBIN aHAIU3)

2 IlepeyeHb MUIAaHMPYEMBbIX Pe3yJIbTATOB OCBOCHUS 00pa30BaTe/IbHOM
NporpamMmsl (epevyeHb KOMIETEHIUI) ¢ YKa3aHHEM MHAMKATOPOB UX JOCTHKCHUS

U IVIAHUPYEMBIX pe3yJibTaTOB 00yYeHHS 10 JUCHMILINHE

HNuctumiraa «@OyHKIIMOHAIBHBIM aHAIU3» 00eCleunBacT HWHCTPYMEHTapui
dbopmupoBanus cneayronux kommnereHui: [TIKH-1.

PesyabTaTsl 00yueHus (yMeHust

Koz HaumenoBanue HHnKaTopbI U 3HAHHUS), COOTHECEHHBIE ¢
KOMIIETEH- JIOCTHIKEHM ST
KOMIIEeTEHIIMHU HHANKATOPAMM J0CTHUKEHUSI
110701 KOMTIIETEHI[UU
KOMIIETEHI[HH
1.Pa6oTaeT ¢ 3HATh. OCHOBBI MAaTEMaTHYECKOTO
CrocobeH cooupaTh, |[jeTouyHuKaMu MOJISTTUPOBAHUS C
AHAJIIN3UPOBATh U I/IH(i)OpMaHI/II/I, BBI6I/IpaeT u | UCIIOJIb30BaHHUEM
CHCTECMATHU3UPOBATh |OLCHMBACT MIPUMEHUMOCTD (YHKIIMOHATIBHOTO aHAJIN3a;
JTAHHBIE MoJTydeHHOUW mHpopManuu| YMeTh: IPUMEHATh
COBPEMEHHBIX JUTSL pELLEHUs MaTeMaTHYeCKHUI
HAYYHBIX TIOCTABJICHHON HAYYHO- | Ammapar o GopMmanusanun
I/ICCHe,Z[OBaHI/Iﬁ B HCCHeﬂOBaTeHBCKI/IX Saﬂa‘{ pemaeMBIX Saﬂaq
KH-1 00J1acTH MPUKIIATHOMN SHATE: METO/Ib!

MaTeMaTHKH U
nH(popMaTUKH,
TpeOyeMBbIX JUTs
(dhopmupoBaHuUs
3aKJIOYEHUH 110
COOTBETCTBYIOIIUM
HAy4YHBIM
UCCIIEIOBAaHUSIM

2. OTOupaet 11 pereHus
MCCIIEIOBATENbCKOM
3a/layd MaTeMaTH4YeCKHe
METO/Ibl U MOJIENIH,
OCYILIECTBIISIET MPOBEPKY
aJICKBaTHOCTU MOJICNIEH,
QHAJIN3 ¥ UHTEPIPETAIIIO
[pE3yNbTaTOB

(YHKIIMOHAJIBLHOTO aHAIN3a U
OCHOBHBIE CTIOCOOBI TOCTPOCHUS
MIPUKJIAHBIX MaTEMaTHYECKUX
MOJIEIICH;

YMeThb: MPUMEHSTh METOIbI
(YHKIIMOHATIBLHOTO aHAIM3a IIPU
perieHuu (PMHAHCOBO-
SKOHOMMYECKHUX 337124 METOIOM
MaTeMaTHYeCKOTO MOJICTUPOBAHMS

3.MecTO IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHbIX POrPpaMm

Huctmmummaa  «QyHKIIMOHABHBIA aHATU3» OTHOCUTCA K TpeanpoduibHOMY
npodeccuonansHOMy TMKIY 1m0 HampabieHuto noarotoBku 01.03.02 Ilpuknamgras
MaTeMaTuka u nHpopMaTuKa.

N3yuenne aucuumiinibl « OQyHKIMOHAIBHBIN aHAIU3» Oazupyercs Ha 3HAHUSX,
MOJIYYEHHBIX B paMKaX KypCOB MaTE€MAaTHUYECKOTIO aHaiu3a, aireOpbl U Te€OMETpPHH,
nudpepeHnanbHbIX YPaBHEHUH.

4.00beM IMCHUIIMHBI (MOXYJIsI) B 324eTHBIX ¢AMHUIAX U B AKAIeMUYECKUX




yacax ¢ BblJeJIeHHEeM 00beMa ayAUTOPHON (JIEKIUH, CEMUHAPBI) U
CaMOCTOAITEJIbHOM PadoThl 00y4YAKOIIUXCSH

Ounas popma oOyueHus

Yacer:
Buj yuednoii padoTnl Cemectp
Bcero
,
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 3/108 108
KonTakTHas paboTta - AyJUTOPHBIEC 3aHATHUS 50 50
Jlexumn 16 16
CemuHapCKue 3aHITHS B T. 4. 3aHATHS B 34 34
WHTEPAKTHBHBIX (hopMax
CamocrositenpHas paboTta 58 58
Bun npomexyTro4HoO arrecTannu 3auer 3auer
OuHo — 3a04Has popma 0O0yUeHHUS
Yacer:
Bup y4yeOHoii padoThI CemecTp
Bcero
8
OO6m1ast TpPyA0€MKOCTh JUCITUTLTHHBI 3/108 108
KonTtakTHas paboTta - AyTuTOpHBIC 3aHATHS 28 28
Jlexnun 12 12
CeMuHapckue 3aHATHUS B T. 4. 3aHITHS B 16 16
UHTEPaKTUBHBIX (popmax
CamocrosrtenpHas pabora 80 80
Bun npomexyTouHoi arTecTanuu 3auer 3ayer

5.Coaep:xxanne TUCHUIINHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jejiam)
AUCUMILUIMHBI ¢ YKa3aHUEM UX 00beMOB (B aKaJeMHUYeCKUX 4Yacax) ¥ BUI0B
yueOHBbIX 3aHATHIl

5.1.ConepxkaHue TUCHMIIIMHBI

Tema 1 — MHoxecTBa, Mepa, u3MmepuMble GyHKIMHU, HHTEerpaJ Jledera

Onepauun Haa wMHoxecTBaMu. llocnmenoBarenbHocTh MHOXeECTB. [lpenen
MOHOTOHHOM MOCJIEOBAaTEIbHOCTH MHOXECTB. BepXHMI W HWKHHU NOpeaeisl
MOCJIEIOBATENILHOCTH ~ MHOXECTB. OTHOlIEHWE  HKBUBAJICHTHOCTH. Kunaccsr
SKBUBaJICHTHOCTU. OTHOIIEHWE Topsiaka. MakcuMmalbHble 3JeMeHTbl. JIuHelHo
YIOPSAIOYEHHOE MOJMHOXKECTBO. BepxHsas rpanb. MomHOCT, MHOXECTBA. Teopema o
CyIIECTBOBAHMM WHBECKIMHU. JIMHEWHBIM TOPSOOK Ha KIACCE BCEX MHOXKECTB,
OnpeAensieMblil CyllecTBOBaHMEM uUHBbeKIMU. Teopema Kanropa-bepHuureitHa o



CYLIECTBOBAaHUU OMEKIMH. DKBUBAJIEHTHOCTh HA KJIACCE BCEX MHOXKECTB, OINpeesemMas
cymectBoBanueM Ouekuuu. Teopema Kantopa o Momuoctu Oyneana. KoHTuHyym-
rurnore3a. C4eTHOE MHOYKECTBO, KOHTUHYYM, THIIEPKOHTUHYYM. MOIIIHOCTh CUETHOTO
00bEIMHEHUSI CYETHBIX MHOXECTB. MOIITHOCTh KOHEYHOTO U CYETHOTO IMPOU3BEACHUS
CYETHBIX MHOXECTB. MOIIIHOCTh CYETHOI'O MPOU3BEACHUS KOHTHHYYMOB. MOIIIHOCTH
MHOYECTB IIEJIOUNCIEHHBIX MOCJIEI0BATEILHOCTEHN, HEMMPEPHIBHBIX YUCIOBBIX (DYHKIUH,
BCEX YUCJIOBBIX (DYHKITUH.

Mepa. IlpoctpanctBo ¢ wmepou. Dopmysia  BKIOYEHUS-UCKIOUYECHUS.
MounotoHHOCTh Mepbl. HepaBencTBa 1 Mepbl. KoHeuHass aiiMTUBHOCTh, CUETHad
MOJYyaJIMTUBHOCTh, CUETHAasl QJJAUTUBHOCTh. HenpephIBHOCTh CUYETHO-aJAUTUBHOMN
Meppl. Mepa BEpXHEro W HIKHETO Mpelesia IOCJIEI0BATEIbHOCTH MHOXECTB.
HepaBeHcTBO Ayl mpenesia Mepbl NOCIENOBAaTENbHOCTH MHOXKecTB. Mepa JKopnaHa.
OnemeHTtapHoe no JKopllaHy MHOMKECTBO, €ro mepa. MHOXKECTBa, U3MEPUMBIE IIO
Kopnany. MHoxecTBa >KOpAaHOBOM Mephl HyJb. KoHeuHas ajaAMTUBHOCTH MeEpbI
Kopnana. Ilpumep wHOXecTBa, Heusmepumoro 1o Kopmany. Mepa JlebGera.
OnemenTapHoe 1o Jlebery MHOXeCTBO, ero Mepa. MHoxecTBa, uamMepumele o Jledery.
MmuoxectBa neberoBoit Mepsl Hysb. CueTHas aaauTUBHOCTH Mepbl Jlebera. IIpumep
MHO’KeCTBa, Heusmepumoro 1o Jlebery. KantopoBo MHOKECTBO.

N3mepumblie Ha KOHEUHOM OTpe3ke PpyHKIuH. 3MepruMoCTh XapaKTepruCTUIECKON
GYHKIIMK ©3MEpUMOTro MHOXecTBa. KoMmo3uiust HenmpephIBHON U U3MEPUMON (PYHKITUH.
[lonstue «moutu Bcroay». Ilperen mnocaea0BaTENbHOCTH HW3MEPUMBIX (DYHKITUH.
PaBHOMEpHas1, mOTOYEUHAs! CXOAUMOCTH M CXOAUMOCTH 10 Mepe. MHTerpai ot nmpoctoi
(GbyHKIIMK, WHTErpaj OT HeOoTpulareabHOW (yHKUMH. JIMHEHHOCTh, MOHOTOHHOCTb,
KOHEYHas aJAUTUBHOCTh, OTCYTCTBHE CUETHOM aIIUTUBHOCTHU MHTErpana. Teopema JleBu
O MOHOTOHHOW CXOAMMOCTU. AOCONIOTHAs HENpPEphIBHOCTH MHTerpana. O0oO0mieHHas
npou3BogHas. Teopema Jlebera o0 orpaHWYeHHON CXOIUMOCTH. MHTErpupyeMocCThb
(GYHKIIMKM paBHOCWJIbHA WHTETPUPYEMOCTH €€ Monyns. MHTerpan or mpou3BOIbHOMN
(GYHKIIMU KakK Mpeesl WHTErpajoB OT PAaBHOMEPHO CXOJAIIEHCS MOCIEI0BATEIIBHOCTH
npocTeiX GyHkiui. CpaBHEeHUE UHTErprpyeMocTH 1o Pumany u no JleGery. Kputepnii
Jlebera unTerpupyemoctu o Pumany. HecobctBennsiii nuTerpan Pumana u unTeTpal
JleGera. Beruncnenue nnterpana Jlebera cBegennem K uaterpainy Pumana.

Tema 2 — MeTpuuecKkue NpocTPaHCTBA

Metpuka. KoncTpykumu MeTpuk. I[Ipumepsl MeTpuyecKMX MOPOCTPAHCTB:
MPOCTPAHCTBO MOJIMHOXKECTB MpsAMoH (MeTpuka Xaycaopda), KoHeUHOMEPHOE TMHEHHOE
MPOCTPAHCTBO, MPOCTPAHCTBA YHUCJIOBBIX MOCIEI0BATEIbHOCTEH (MX BKJIIOYEHHUS),
MPOCTPAHCTBA HEMPEPBIBHBIX H  HENpEepbhIBHO  AuddepeHimpyeMpix  (QyHKIUH,
MPOCTPAaHCTBA HWHTErpUpyeMbiXx (GyHKOWH (Mx BKIodeHws). KoHedHomepHas,
OeckoHeUHOMEpHasi, uHTerpainbHas Qopmbl  HepaBeHCTB  Kommu-byHskoBckoro,
I'enpnepa, MUHKOBCKOTO.

HepasenctBo muoroyrosbHuka. I[llap. OrpannuenHocte MHOXkecTBa. [Ipenmen
MOCJICIOBATENILHOCTH TOYEK. BHyTpeHHHE, NpeaenbHble, TPAaHUYHbIE, U30JUPOBAHHBIC
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TOYKH MHOeCTBa. OTKPBITHIE U 3aMKHYTbIE MHOKeCTBa. OOBbEAMHEHUS U NTEPECECUCHUS
OTKPBITBIX M 3aMKHYTBHIX MHOecTB. OOLIMI BUJ OTKPHITOIO MHOXKECTBA Ha MPSMOM.
3ampIKaHHe. 3aMKHYTBIA IAp U 3aMbIKaHUE mapa. [ [pumepsl 3aMbIKaHU: IPOCTPAHCTBO
MOCJIEIOBATENBHOCTEN KaK 3aMbIKaHUE MPOCTPAHCTBA (PUMHUTHBIX MOCJIEI0BATEILHOCTEH,
MIPOCTPAHCTBO HETIPEPHIBHBIX (PYHKIUHN KaK 3aMbIKaHUE MOAIPOCTPAHCTBA MHOTOUJICHOB
(mHorounensl bepuiurteiina). InoTHOe U HUTAE HE MIOTHOE MOJIMHOXeCTBa. [Ipumepbl
cenapalOenbHBIX U HecemnapadenbHbIX MPOCTpaHCTB. DyHIaMEHTaIbHAs M CXOIAIIAsACS
rociaenoBaresibHOCTU. IlomHoe mpocTpaHcTBO. IloHOTAa MOANPOCTPAHCTBA IIOJHOTO
npocTpaHcTBa. IIpuMepsl MOMHBIX MPOCTPAaHCTB. TeopeMa O CTATMBAIOLIEHUCS CUCTEME
3aMKHYTBIX IApOB. IlononHenue, npuMepsl: IPOCTPAHCTBO JAEHCTBUTEIBHBIX YHCEI KaK
IIOIIOJTHEHHUE MPOCTPAHCTBA PALMOHAIBHBIX YHUCEJl, IPOCTPAHCTBO UHTEIPUPYEMBIX IO
JleGery yHKIIMI KaK MOIMOJIHEHHE MPOCTPAHCTBA HENPEPHIBHBIX PYHKIUNA IO
UHTErpaJIbHOW MeTpuke. KOMIakTHOCTP MHOKECTBA MU KOMIIAKTHOCTH IPOCTPAHCTBA.
OrpaHn4eHHOCTh ¥ 3aMKHYTOCTh KOMIIAKTHOTO MHO>KECTBA, KOMIAaKTHOCTh B
KOHEYHOMEpPHOM mpocTpancTBe. Kpurepuii Xaycnopda KOMIAKTHOCTH METPUYECKOTO
npocTpaHcTBa. [IpuMepsl KOMIIAKTHBIX MHOXKECTB M INPOCTpaHCTB.  HempepwiBHBIE
OTOOpaKeHUsl.  DKBUBAJICHTHBIE  OMNPEJEICHHUS  HEMpPEepPhIBHOCTH  OTOOpaKeHUS.
HenpepoiBHocTh MeTpuku. Coxumaromue otoOpaxkenus. Cxumaroliee JIHMHEHHOe
oToOpakeHHE B KOHEYHOMEPHOM IMpocTpaHcTBe. Teopema banaxa o HemoaBWIKHOU
TOUKE, IPUMEPhI TPUMEHEHUS: TEOpeMa O HESIBHOM (PYHKITNH, TEOpEMa O CYIIECTBOBAaHUHU
u enuHcTBeHHOCTH pemeHuss OJY I[-ro mopsaka. BeluuciauTenbHblE NPUITOKEHUS
TeopeMbl banaxa: Mmetron HproToHa MPUOJMKEHHOTO pELIEHUSI CUCTEMBbl YpaBHEHHH.
TeopeMa 0 HEOABUKHOU TOYKE B KOMIIAKTHOM IIPOCTPAHCTBE. Teopema
Beiiepmitpacca (MeTpUueCKH BapHaHT) O CYHIECTBOBAHMM M CBOWCTBAaX pEIICHUUN
3a71a4i ONTUMU3ALUU.

Tema 3 — HopmupoBaHHbIe MPOCTPAHCTBA

JIunerinoe npoctpancTBo. [loanmpoctpancTBo. DakTop-mpocTpaHCcTBO. JIMHEHAs
HE3aBUCUMOCTh MHOXECTBA BEKTOPOB. becKOHEUHOMEpHBIE MpocTpaHCcTBa. baszuc
l'ameins, TeopeMbl O CYLIECTBOBAHMM MW MOIIHOCTU. JIMHEWHass pa3MepHOCTH
npoctpancTBa. Hopma. Mertpuka, nmopoxaaemas HOpMoM. baHaxoBO HpOCTpaHCTBO,
MpuUMepbl. 3aMblKaHUE MOAMNPOCTPAHCTBA €CThb MOANPOCTpaHCTBO. [IpemHopma.
[ToammpocTpaHCTBO BEKTOPOB, HA KOTOPOM NIpeAHOpPMa paBHa Hyw. lIpegnopma kax
HOpMa B (haKTOp-TIpOCTpaHCTBE. BBeneHrne HOPMBI B MPOCTPAHCTBAX MHTETPUPYEMBIX
bynkiuii. HempepbsIBHOCTE HOPMBI. DKBUBAJICHTHBIE HOPMBI. DKBHBAJICHTHOCTh HOPM B
KOHEYHOMEPHOM  IPOCTPAHCTBE. [Ipumepsl ~ HEIKBHUBAJIEHTHBIX  HOPM B
OECKOHEYHOMEPHBIX TMpocTpaHcTBaX. CXOAMMOCTh psAna B OaHAXOBOM IMPOCTPAHCTBE.
[Ipusznak aOcomotHoir cxogumoctu. [lonmnas cuctema BekTopoB. basuc Illaynepa,
npuMepsl. [Ipumep noaHoM cucTeMbl BEKTOPOB, HE SIBIISAIONIEIHCS 0a3ucoMm.

Tema 4 — EBKINA0BBI IPOCTPAHCTBA

Cxamapnaoe npousBeaeHue. Hopma, nopoxkiaemas CKaJApHbIM NPOU3BEACHUEM.
HepasenctBo Komu-bynsikoBckoro. ['mib0epToBO mpocTpancTBO, IpuMepbl. ToXKIeCTBO

7



IapajuiesiorpaMmMa Kak KpUTepUid OPOKAAEMOCTH HOPMBI CKaJISIPHBIM ITPOU3BEACHUEM.
IIpumepbl HOpPM, HE MOPOXKAAEMBIX CKAIAPHBIM IPOU3BEICHUEM. YTOI MEXIY
BekTopamu. OprtoronanbHocTh. OpTOroHanmm3amuss CUCTEMBI BeKTOpoB. [Ipumep
OPTOTOHAJIN3ALUNA: MHOTOYIEHbl B TPOCTPAHCTBE KBAAPAaTUYHO HWHTETPUPYEMBIX
¢ynkuuii. HenpepbIBHOCTh CKalsIpHOTO Mpou3BeaeHuss. OpTOroHaqbHOE JOIMOJIHEHHE.
OpronopMmupoBaHHas cucteMa BekTopoB. HepaBencTBo beccenst, paencTBo [lapceBansi.
[lonHOTa  OPTOHOPMHMPOBAaHHOW  CHUCTEMBI B  CEMapabEIbHOM  MPOCTPAHCTBE.
OpTOHOPMUPOBAaHHBIN 06Aa3UC, TPUMEDPBI.

Tema S — JIuneiinbie onepaTopbl U PYHKIHUOHABI

JIluneiHblii orpaHuveHHbId omepaTop ((PyHKUIMOHAN) B HOPMHUPOBAHHBIX
IPOCTPAHCTBaX. PaBHOCUIIBHOCTh HENPEPBIBHOCTH W OrpaHWYeHHOCTH. [Ipumep
HEOTPAaHWYEHHOI0  JIMHEHWHOro  omeparopa. Hopma  nuHeliHOro  omeparopa
(pynxmonana). Hopma omeparopa B KOHEYHOMEpPHOM Cllydae: MaTpPUYHbIE HOPMBI.
Boeruncnenue wHopwmbl. [Ipomomkenue mauHelHoOro omnepatopa ((yHKIMOHAIA) MO
HernpepblBHOCTH. Teopema XaHa-banaxa O MpOAOIKEHWH OIPAHUYEHHOTO JIMHEHHOTO
¢yHKIIMOHANIa, 3aJaHHOTO0 Ha mnoampoctpaHcTBe. CyllecTBOBaHUE HEHYJIEBOTO
OTPaHMYEHHOT0 JIMHEWHOro (¢yHKuuoHana. ConpsyKeHHOE MPOCTPAHCTBO, MPUMEPHI.
HepaBenctBa FOnra u I'enbaepa. IlomHoTa comnpsiKEHHOro mpocTpaHcTBa. Teopema
Pucca 06 ob6mem Buae QyHKIMOHANMa B THIKOEpTOBOM TIpocTpaHcTBe. OOpaTHOE
oroOpaxkenue. JluHeitHOCTH oOTOOpa)xkeHusi, OOpaTHOro K JHHEHHOMY. OTKpBITOE
otoOpakenue. JIMHEHHBIN omepaTop Kak OTKpeIToe oToOpakeHue. Teopema banaxa 06
oOpatHoM ormepaTtope. [Ipumepsl oOpaTHbIXx omneparopoB. ConmpspKeHHBIA OnepaTop B
TIILOEPTOBBIX MPOCTPAHCTBAX, €TO HOPMA.

Tema 6 — CBoiicTBa PYHKIIMOHATIOB

CpoiictBa (hyHKIIMOHAJIOB B TOYKE M Ha MHOXECTBE B THIHLOEPTOBOM
IIPOCTPAHCTBE: HEMPEPHIBHOCTD, MOTYHETPEPHIBHOCTh (CHU3Y U CBEPXY), BBITYKIOCTb.
Cnabas v cubHasi CXOJIMMOCTD TMOCJIEIOBATEILHOCTH, UX B3aUMOCBs3b. [Ipumep cnabo,
HO HE CWJIBHO CXOJsmieiicsi mociemoBarenbHocTH. Ciiabas HEmpephIBHOCTH (cradast
MOJIYHETIPEPBIBHOCTD ), UX CBS3b C HEMPEPBHIBHOCTHIO (IIOJYHENPEPHIBHOCTHIO). Teopema
0

BBIMYKJIOM, TIONYHETPEPHIBHOM CHH3Y (QyHKIHoHane. [lomyHenmpepbIBHOCTh
(cmabasi  MOMYHENMPEPBHIBHOCTH)  CHU3Y  CYMMBI  TOJYHENpPEphIBHBIX  (crmabo
MOJIYHETPEPhIBHBIX) CHU3Y (yHKIMOHANOB. IlpuMepbl JHWHEWMHOro, KBaJpaTUYHBIX
(bYHKITMOHAIIOB.

Tema 7 — CBolicTBa MHOKeCTB

[Tonsitust cnmaboil 3aMKHYTOCTH U Cla00il KOMITAKTHOCTH MHOKECTBAa B
TIIBOEPTOBOM TPOCTPAHCTBE. 3aMKHYTOCTh cllabo 3amkHyTOoro MHoxkecTBa. Cdepa
3aMKHYTa, HO He cJiabo 3amMkHyTa. Crnabasi KOMIAKTHOCTh KOMITAKTHOTO MHOKECTBA.
[ITap cnabo kKOMIakTeH, HO He KommakTeH. Ciabas 3aMKHYTOCTb U OTPAaHUUYEHHOCTD
c1abo0  KOMIIAKTHOrO  MHOXKecTBa.  [loHATHS ~ HpeaKoMMmakTHOCTH,  ciabou



MPEIKOMITAKTHOCTH (€€ HKBUBAJEHTHOCTh OrpaHudYeHHocTH). Teopema Ma3sypa,
CJIEICTBUS: TEOpPEMa O BBIMYKIOM, 3aMKHYTOM MHOXECTBE; TEOpeMa O BBIIYKJIOM,
3aMKHYTOM, OTPaHHMYE€HHOM MHOXECTBE B THUJIHLOEPTOBOM MPOCTPAHCTBE. 3aMKHYTOE
MOJIMHOXKECTBO KOMIIAKTa KOMIAKTHO, CJIa00 3aMKHYTOE IOJIMHOXECTBO CJIaboro
KOMIIakTa ciabo koMmakTHO. Knaccudeckue npumepsl: map, chepa, rHIepruiocKOCTb,
MOJIYNIPOCTPAHCTBO, JJuncous,, «l'mib0epToB kupnuuy». IlepeceueHre BBIMTYKIBIX
MHOXECTB, TIEpeceYeHUE 3aMKHYTHIX MHOXECTB. [IpuMephl KpuTteprueB KOMMAKTHOCTH.
Teopema Beiiepmrpacca (cnaObiii BApUaHT) O CYIIECTBOBAHMM U CBOMCTBAaX pEIICHUMN
3a/1a4M ONITUMU3ALINH.

Tema 8 — IudpdpepennupoBanue

Onpenenenue auddepenurpyemMoctd u (nepBoil) mpousBogHod Dpemie ams
0TOOpaXkeHus, IEUCTBYIOLIET0 B HOPMUPOBAHHBIX pocTpaHcTBax. [IponsBoanas dpeme
st pyHKIIMOHAJA B THIIBOEPTOBOM IpocTpaHcTBe. HenmpephIBHOCTH, OTCYTCTBUE C1a00M
HEIMPEPBIBHOCTH, JIMHEWHOCTh, OJHO3HAYHOCTh 3aJaHusl Npou3BogHOM. Teopema o
IIPOU3BOJIHOM CIIOKHOTO 0TOOpaskeHus. OnpeneneHue BTopoi mpousBoaHoi dperie 1is
O0TOOpa)KE€HUsI B HOPMUPOBAHHBIX MPOCTPAHCTBAX U NI (PYHKIIMOHANIA B THIILOEPTOBOM
npocTpaHcTBe. HempepbIBHOCTH BTOpO# mpou3BojHOM, (opmyna Teitnopa. [Ipumeps
JUHENHOr0, KBaJpaTUYHBIX (YHKIIMOHAJIOB, cTeneHHOW ¢yHkuuu. HeoOxomumele u
JI0OCTaTOYHBIE YCIOBUS JIOKAJIBHOTO AKCTpeMyMa Jijist GyHKIMOHANIA, OIMH JM00 JBa pas3a
muddepenmpyemoro no dpere.

Tema 9 — Kpurepuu BbINYKJI0CTH, CHILHOH BbIIYKJIOCTH

Crporas BbIIYKJIOCTb, CUJIbHAS BBITYKIOCTh C KOHCTAHTOM CUJIIBHOU BBIITYKJIOCTH.
CunpHasi BBITYKJIOCTh HEOTPHUIIATEIBHON JIMHEWHON KOMOWHAIMM CHJIBHO BBITYKIIBIX
¢ynkimonanoB. Kpurepuu BBIMYKIOCTH, CUIBHOW BBIMYKIOCTH IJIsi (YHKIIMOHAJIOB,
onuH 10O aBa pa3a HemnpepelBHO auddepeHiupyempix 1mo Dpemre. [Ipumepsl
JUHEWHOr0, KBAAPATHYHBIX (PYHKIMOHANOB, cTeneHHONM  (QyHkiuu. Teopema
BeiiepmTpacca (CHUJIBHO BBIMYKJIBIA BapUaHT) O CYIIECTBOBAHUM M CBOMCTBAaX pElICHUMN
3a/1a4M ONTUMU3ALIHH.

Tema 10 — MeTpudeckasi npoeKuust

MeTtpudeckasi MpOEKLMsI Ha BBIIYKJIOE 3aMKHYTO€ MHOXECTBO B T'MJILOEPTOBOM
npoctpaHcTBe. CylecTBOBaHUE U €JUHCTBEHHOCTh IPOEKIIMH, HECTPOTasi CKUMAaEMOCTh
orneparopa IPOECKTUPOBAHMs, XapaKTEPUCTHUUYECKOE CBOMCTBO IpoeKuuu. [Ipumepsr
IIPOCKTUPOBAHMS Ha THUIEPINIOCKOCTh, ITOJYNIPOCTPAHCTBO, cioW, map. Pdopmyia
IIPOCKTUPOBAHMS HA 3aMKHYTOE€ IOIIPOCTPAHCTBO. TeopemMa O NPOEKTMPOBAHUM HA
IIEPECEYEHNE TUITOBBIX MHOXKECTB.

Tema 11 — Kputepuu onTUMaJbHOCTH B 32/1a4aX ONTUMHUA3ALMHA
Heo6xoauMple B T0CTaTOYHBIC YCIOBHUS ONTUMAJIBHOCTH B 3a7a4¢ MUHUMH3AINHT
muddepeHnupyemMoro (QpyHKIIMOHAA Ha BBITYKIIOM MHOXecTBe. llpumep pemeHus
3a1a4d  ONTHUMAJIBHOTO yrpaBlieHHs. IIpoeknnoHHas ¢opMa HEOOXOIUMBIX U
JOCTATOYHBIX YCIOBHUM ONTHUMAIBHOCTH, TIPUMED PEIICHHS 3a/1a9d MUHHUMHU3AINH.
5.2.Y4eOHO-TeMaTHYeCKUH IJIaH



Ounas ¢popma 00yyeHus

TpynoeMKoCTh B yacax

HaunmenoBan KonrakrHas pabora - ®opmbl
N e TeM AyautopHasi padora Camoc- TeKYIIEero
1/ (pa3)1e.1103) Beero CeMI/IHapr, TOSITe- KOHTPOJIA

AUCHUTLINH CIeBaeMoCT
n " O6mas, | ;o oy | TPAKTHYEC | JIbHas y .
B T.4.: KHe padora
3aHATHSA

MHokecTBa,

Mepa,

U3MEPUMbIE CamocTosTenb-

1, P 12 6 3 3 6
¢byHKIMH, HbI€ paOOTHI.
HHTETrpall Pemenne 3amau
JIeGera Ha TPAKTHYECKUX
Mertpuueckue 3aHATUAX.

2. MPOCTPAHCTBA 2 1 10 4 O6CY)K}1€HI/IC

JIOMAITHUX
HopmupoBanns! N

3. 2 1 1 5 3alaHuil.
€ TIPOCTpaHCTBA
EBknuoBbI

4. A 14 7 1 1 7
MIPOCTpPaHCTBA
JIunelinbie

5. | omeparopeiu |8 3 1 5 5
(hYHKIIMOHATIBI
CaoiicTBa

6. DYHKIMOHAIOB 8 4 2 2 4

7 | Ceotictsa 9 4 2 2 5 CamocTosTeNb-
MHOKCCTB HbIE PabOTHI.

8. Huddepenmupo 16 10 2 3 6 Perrenue 3amag
BaHHWC Ha PaKTHYECKUX
Kputepun 3aHATUSAX.

g, | BRUIYKIOCTH, 5 2 1 5 5 OO6cyxaeHue
CHIIBHOH JOMaITHUX
BBITTYKIIOCTH 3a1aHHI.
MeTtpuueckas

10. TpoeKIHs 12 8 1 1 4
Kpurepuu
ONTUMAaJILHOCTHU

11. 9 2 1 1 7
B 3a/1a4ax
ONTUMM3AIIH

CornacHo
B nenom o yqe6H?My
JTUCLIUIUIAHE 108 50 16 34 58 IIaHy:
KOHTPOJIbHAS
pabora
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TpynoemkocTh B yacax

KonrakTHas pa6ora

H - AyauTopHas D@opmbi
b anMeHOBaHHe TeKyllero
f:;- TeM (pa3esioB) padora Canoc- KOHZ“I[I)IO.]'IH
n Bcero Cemunapsl, | | 001¢
AUCHMILINHBI O6uia | nnHas ycneBaeMo
a,8 | Jexuun | TPAKTHICC | o 6ora cTH
KHe
T.4.:
3aHATHUSA
MHoxecTBa, Mepa,
—— CamocTrosrens
1. P 10 2 2 3 8 HBIE PaOOTHI.
YHKIHH, Pemenne
unrerpan Jlebera
3a/1a4 Ha
2 MeTpI/I‘-ICCKI/IC 9 2 1 1 7 MPAKTUYCCKUX
| IpoCTpaHCTBA -
HopmupoBanubie Ob6cyxienne
3. MPOCTPAHCTBA 8 1 1 2 7 JIOMAITHUX
3aaHUM.
EBknuoBbI
4, A 9 2 1 1 7
MPOCTPAHCTBA
Jluneiinbie
5. | omepatopsl u 9 2 1 2 7
(hYHKIIMOHAITBI
CaoiicTBa
(hyHKITMOHATIOB 8 1
yH CamocTosTenb
.| ColicTBa MHOXkecCTB|12 5 1 2 HbIE PAGOTHL.
npdepeHunpoBan
ue 3a7a4 Ha
Kpurepun MPAKTAYECKUX
BBIITYKJIOCTH
9. YRIC 5 9 2 1 1 7 3aHSTHUSX.
CUJIbHOU OO6cyxaeHue
BBIITYKJIOCTH JTOMAaIIHUX
Mertpuueckas 3aaHuil.
10. POEKLHS 9 2 1 2 7
Kpurepuu
ONTHUMAJIbHOCT
11. 13 4 1 1 9
U B 33/1a4ax
ONTUMU3ALNH
CornacHo
B nenom o yqeGH?My
JUCLUILIHHE 108 28 12 16 80 IIaHy:
KOHTPOJIbHAS
pabota

4.3.CoaepkaHue CeMHUHAPOB, MPAKTHYECKUX 3aHATHI
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HaumenoBanue
TeM (pa3esioB)
JTUCIHHUIIINHEI

IIepeyenb BONIPOCOB isd
00Cy:KIeHHs HA CEMUHAPCKHUX,
NPAKTHYECKHUX 3aHATHAX,
peKoMeHayeMble HCTOYHUKH U3
pasnesioB 8, 9 (ykasbiBaercs pasjel
U NOPSAAKOBbIN HOMEP HCTOYHHUKA)

DopMbl IPOBEACHUS
3aHATHH

MHoxecTBa, Mepa,
HU3MEPUMbIC
(GYHKIMM, UHTErpaj
Jlebera

Onepanuy HaJ MHOXKECTBaMH.
MomHocTh MHOKECTBA. Mepa
Kopnana. Mepa Jlebera. Kantoposo
MHO>€eCTBO. M3mepumble QyHKIHH.
Wnrerpan Jlebera.

PexomeHtyemble HCTOYHUKM: 1. 8, 9

00cyXIeHIE BOIIPOCOB U
pelIeHre 3aa4 B IIaHax
MPaKTUYECKUX 3aHSITHI; pa3oop
JOMAaIIHUX 3aJaHHI;
BBITIOJTHEHUE KOHTPOJIBHBIX
3alaHui 1 00CYXKICHUE
pe3yIabTaTOB

Mertpuka. KoneunomepHnas,
OeCKOHEUYHOMEpHasi, UHTErpajJbHast

00cyxIeHIE BOIIPOCOB U
pelIeHue 3a1a4 B IIaHax

Merpuueck o
e ¢opmbl HepaBeHcTB Kotn- MPAKTUYECKUX 3aHATHI; paz0op
bynskosckoro, ['enbaepa, JOMaITHHAX 3aJaHHI;
MIPOCTPaHCT
sa Munkosckoro. Teopema banaxa o BBINOJIHEHUE KOHTPOJIbHBIX
HEMOABM)KHOM TOUKe. 3aJlaHui ¥ 00CyXJIeHuEe
PexomeHnryeMble UCTOYHMKU: 11. 8, 9 pe3yabTaToB
o 00CyXIeHIE BOITPOCOB U
JluHelHast HE3aBUCUMOCTh MHOXECTBA
pelleHre 3a1a4 B IaHax
BEKTOPOB. BBezieHME HOPMEBI B .
HopmupoBanu MPAKTHYECKUX 3aHATHI; paz0op
MIPOCTPAHCTBAX UHTErPUPYEMBIX .
ble . JOMaIIHUX 3aJaHUI;
¢byukuii. HempepbIBHOCTh HOPMBI.
MIPOCTPAHCTBA BBIITOJTHEHHE KOHTPOJIBHBIX
banaxoBo mpoCTpaHCTBO, MPUMEPHI. .
3alaHui B 00CYXKICHUE
PexomenayemMbie HCTOYHUKM: T1. 8, 9
pe3ybTaTOB
HepasenctBo Komu-byHsakoBckoro. 00CyXIeHIE BOIIPOCOB U
I'nnp6epToBO MPOCTPAHCTBO, IPUMEPBI. | pElIeHHE 3a/1a4 B IIaHaX
EBKxnmnaoBsI ToxecTBo napamienorpamma. MPAKTUYECKUX 3aHATHUI; paz0op
MIPOCTPAHCT HenpepbIBHOCTH CKalIsIpHOIO JIOMalIHUX 3aJaHUI;
Ba npousBeneHus. [Ipumepst HOpM. BBITIOJTHEHHE KOHTPOJIBHBIX
HepagsenctBo beccens. 3aJIaHUi B 00CYXKICHUE
Pexomenyembie UCTOUHMKU: 11. 8, 9 pe3yNbTaTOB
JIMHEWHBIN OTpaHUYECHHBIN ONepaTop B
HOPMHMPOBAHHBIX IPOCTPAHCTBAX. 00cyxIeHIe BOIIPOCOB U
PaBHOCHIIBHOCTD HENIPEPBHIBHOCTH U pelieHue 3a1a4 B IIaHax
JIunelinbie orpanunyeHHocTH. [Ipumep MPAKTUYECKUX 3aHATHI; pa3dop
OIEPATOPHI U HEOTPAaHUYEHHOTr'0 OIepaTopa. JOMalIHUX 3aJaHUI;
(GyHKIIOHAJIBI Boruucnenue Hopmbl. Teopema banaxa | BbINOJIHEHUE KOHTPOJIBHBIX
00 oOpaTHOM oreparope, MpUMepBbI. 3aJJaHui U 00CyXKaeHue
ConpspKeHHBIN oneparop, €ro Hopma. pE3yIABTaTOB
PexoMeH1yeMble HCTOYHMKM: 1. §, 9
00cyx/1IeH1e BOIIPOCOB U
HenpeprpIBHOCTB, IOJIyHENPEPBIBHOCTD,
pellIeHne 3aa4 B IJIaHax
. BBINMYKJIOCTh. Cra0ast ¥ cuibHas .
CaoiicTBa NPAaKTUYECKUX 3aHATUH; pa30op
CXOAMMOCTB IIOCIIEN0BATENBHOCTH, .
GbyHKIIMOHAT JIOMAITHUX 33/1aHHI;
CnaGast HeTIpepBHIBHOCTb,
OB BBITNIOJIHEHHE KOHTPOJIBHBIX

MIOJIYHETIPEPBIBHOCTD, IPUMEDHI.
PexoMeHtyemble HCTOYHUKM: 1. 8, 9

3alaHui ¥ 00CYXIeHUE
pe3yabTaToOB
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00CyXIeHIE BOIIPOCOB U
3aMKHYTOCTb, ci1a0ast 3AMKHYTOCTb,
KOMIAKTHOCTb, Cl1a0ast KOMIaKTHOCTb PCILCHHC 3a/1a1 B [LTarax
b 9 (v}
BBIITYKJIOCTb, OTPAaHUYEHHOCTD B MPaKTHYCCKHX SaHATHI; pasoop
CBolicTBa MHOKECTB X JIOMAILIHUX 3aJIaHul;
THJIEOEPTOBOM MIPOCTPAHCTBE,
— BBIIIOJIHEHHE KOHTPOJIbHBIX
' 3a1aHuii U 00CYKIICHHE
PexomeHtyemble HCTOYHUKM: 1. 8, 9
pe3yabTaTOB
00CyXIeHIE BOIIPOCOB U
pellieHre 3aa4 B IIaHax
Tubdepertmposann ITepBasi, BTopast mpousBoaHbie Dperiie, | MPAKTHYECKUX 3aHATHI; pa3oop
o MPOM3BOIHAS CYIIEPIIO3UIIMHU, TPUMEPBI. | JOMALIHUX 3aIaHH;
PexomeHtyemble HCTOYHUKM: 1. 8, 9 BBINOJIHEHUE KOHTPOJIbHBIX
3alaHui ¥ 00CYXKICHUE
pe3yabTaToOB
00CyXIeHIE BOITPOCOB U
. ellIeHre 3a/]1a4 B IJIaHaX
Kpurepun Kpurepun BBITyKIIOCTH, CHIIBHON ﬁ aKTquCKfIX saHs T Da360
BBIITYKJIOCTH, BBIMTYKJIOCTH JUTSI TIa/IKUX, IBAXKIbI gM&HIHI/IX saaHmi: P p
CHJIBHOM IIIaJKuX (QYHKIIMOHAIOB, TPUMEPHIL. JBII)IHOJ'IHeHI/Ie IleHT (;J'H)HI)IX
BBIIYKJIOCTH PexomenyeMble UCTOYHMKU: 1I. 8, 9 . P
3alaHui B 0OCYXKICHUE
pe3yabTaToOB
00CyXIeHIE BOIIPOCOB U
. ellIeHUe 3a]1a4 B IJIaHax
CBOHCTBA NPOCKIMH, IPUMEPEI Epaxmqecmx 3aHATUHN; pa3dop
Metpuueckas MIPOEKTUPOBAHMS HAa TUTIOBBIE o
JOMAILIHUX 3aJIJaHul;
fpockims MHOMECTBA. BBITIOJTHEHHE KOHTPOJIbHBIX
PexomenayemMbie HCTOYHUKM: T1. 8, 9 o
3alaHui B 00CYXKICHUE
pe3yabTaToB
00cyxJIeHIE BOIIPOCOB U
O Pemenue 3a1ay ontumManbHOTO pelleHre 3aa4 B IIaHax
OETHMI;HBHOCTH s yIIpaBJICHHUS, BHITYKIIBIX 3314 MPAKTUYECKUX 3aHATHUI; pa30op
sanauax MUHUMU3ALWU TIPY IOMOIIN KPUTEPHUEB | IOMAIIHUX 3a/IaHUM;
. ONTUMAJILHOCTH. BBITIOJTHEHNE KOHTPOJIBHBIX
Pexomenyembie HCTOYHUKM: T1. 8, 9 3aJIaHU B 00CYXKICHUE
pe3yabTaToOB

6.IlepeyeHb yueOHO-METOANYECKOT0 00ecriedeHUs JAJIs1 CAMOCTOSITeIbHOM
padoThl 00yYaAIOUIUXCS MO TUCIUIJINHE

6.1. Ilepeyensb BONPOCOB, OTBOJAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHE
AUCUMILIAHBI, POPMBI BHEAYIUTOPHOH CAMOCTOATEIbHOI PadoThI

(pa3aeJsioB)

HaunmeHoBaHnue Tem

Ilepeyens BOnpocos,
OTBOAUMBIX HA
CaMOCTOATEJbHOE

AUCHUIIJIMHBI

OCBOCHHEC

®opMblI BHEAYAUTOPHOMI
CaMOCTOSITEIbHOM PadoThI

MHoxecTBa, Mepa,
U3MepuMbIe (PYHKIUH,
uHTerpan Jlebera

MoOIIHOCTh KOHEUYHOTO U CUETHOT'O
MMPOU3BCACHUA CHCTHBIX MHOKCCTB.
MOIIIHOCTh CUETHOI'O ITPON3BCACHU A

Pabota ¢ yueGHOMI
aureparypoi. Pemenue
TUTIOBBIX 3a7a4. Pa3z6op
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KOHTHHYYMOB. MOIITHOCTY MHOKECTB
LEJI0YMCIIEHHBIX
IIOCJIEI0BATEIILHOCTEHN, HETIPEPBIBHBIX
YHCIIOBBIX (DYHKIUH, BCEX YUCIOBBIX

byHKIHIA.

BOIIPOCOB T10 TEME 3aHATHSL.
BeinosHeHue 1oMamnHux
3aganuii. Paborta ¢
HCTOYHUKAMU U TTOMCK
uHpopmauuu B aTepHETE.

Cxumaroree TMHEHHOE 0TOOpaKeHHe
B KOHEYHOMEPHOM IIPOCTPAHCTRBE.
BrraucnuTenbHBIC PUIIOKEHIS

PaboTa c yueOHo#
nureparypoil. Pemenne
TUTIOBBIX 3a7a4. Pa3zoop

Metpuueckue BOIIPOCOB I10 TEME 3aHATHSL.
teopemMbl banaxa: meron Herotona
MIPOCTpPaHCTBa BrinosiHeHue 1omMamHmux
IpUOIMKEHHOTO PEIIEHUs CUCTEMBI .
" . | 3amauuii. Pabora ¢
ypaBHeHUH. TeopeMa 0 HEMOABUKHOM
HUCTOYHUKAMU U TTIOUCK
TOYKE B KOMITAKTHOM IPOCTPAHCTBE.
uHpopmanuu B UaTEpHETE.
PaboTa c yueOHo#
nureparypoil. Pemenne
HopmupoBanusie OKBUBaJIEHTHOCTh HOPM B TUIOBBIX 3a7a4. Pazoop
MIPOCTpPaHCTBa KOHEYHOMEPHOM ITPOCTPAHCTBE. BOIIPOCOB I10 TEME 3aHATHSL.
BrinosineHue nomMamHmux
3aJaHuH.
PaboTa c yueOHo#
[Ipumep oproroHanuzanuu: auteparypoi. Pemenne
EBxnmmoBbI MHOTOYJIEHBI B IPOCTPAHCTBE TUIOBBIX 3aa4. Paz6op
MIPOCTPAHCTBA KBaJIPaTUYHO UHTETPUPYEMBIX BOITPOCOB 10 TEME 3aAHATHSI.

GyHKITUH.

BrinonaneHne qoMamHux
3aJaHuH.

JIuHeitHbIe onepaTopel
1 (pyHKIIMOHAIIBI

OTtkpeITOC OTOOpakeHue. JINHEHHBIN
OTepaTop Kak OTKPHITOE
0oTOOpa)keHHE.

PaboTa c yueOHoMI
nuteparypoil. Pemenue
TUTIOBBIX 3a7a4. Pazbop
BOITPOCOB I10 TEME 3aHATHSI.
BrinosiHeHrE TOMAaITHUX
3amanuii. Pabora ¢
HCTOYHUKAMHU U ITOMCK
nHpopmaruu B MIHTEpHETE.

CBoiicTBa
(YHKIIMOHAJIOB

[TonynenpepsIBHOCTS (cnadas
HIOJIYHETIPEPBIBHOCTh) CHU3Y CYMMBI
MOJIYHETIPEPHIBHBIX (c1ab0
TIOJIYHETIPEPBIBHBIX) CHU3Y
(yHKIIMOHAJIOB.

PaboTa c yueOHoM
auTeparypoii. Pemenue
TUIIOBBIX 3a1a4. Pazbop
BOIIPOCOB I10 TEME 3aHATHSL.
BrinonneHune 1oManHmux
3amanuii. Padora ¢
HMCTOYHHUKAMHM U IIOMCK
nHpopmanuu B UaTepHeTe.

CBoiicTBa MHOKECTB

Knaccnueckue npumepst: map, cdepa,
TUIEPIITIOCKOCTB, MOIYIPOCTPAHCTBO,
uuncous, «I mib0epToB KUPIUI».
[lepeceueHne BBITYKIIBIX MHOXKECTB,
NEPECEUCHNE 3aMKHYTBIX MHOYKECTB.
[Ipumepbl KpUTEpUEB KOMIIAKTHOCTH.

Pabora ¢ yueOHOI
aureparypoi. Pemenue
TUTIOBBIX 3a7a4. Paz6op
BOIIPOCOB T10 TEME 3aHATHSL.
BrimonHeHue romManHmux
3amanuii. Pabora ¢
MCTOYHUKAMU U TIOUCK
uHpopmanuu B UaTepHeTe.

HuddepenumpoBanue

HenpepeiBHOCTH BTOpOH

Pabora ¢ yueOHOI
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npou3BoHOM, hopmyna Teiinopa.
HeO6XOI[I/IMBI€ 1 JOCTaTO4YHBIC
YCIIOBHS JIOKAJIBHOTO 3KCTPEMyMa JIJIst
dyHKIIMOHATA, OJTMH KOO J1BA paza
maddepenunpyemoro no Opere.

aureparypoi. Pemenue
TUTIOBBIX 3a7a4. Paz6op
BOIIPOCOB I10 TEME 3aHATHSL.
BeimosiHeHne 1oMantHux
3aganuil. Padora ¢
MCTOYHUKAMU U MTOMCK
uHpopmauuii B UuTepHere.

CuipHast BBIITYKJIOCTB

PaboTa c yueOHo#
nureparypoil. Pemenue
TUTIOBBIX 3a7a4. Pa3zoop

OIITUMAJIBHOCTHU B
3agadax OoIITHMHU3aluu

[Ipumepsl penieHus 3a1a4
MUHUMU3ALUH.

Kpurepun N N

BBIIYKIIOCTH, CHUTHOM HEOTpHULATEeNbHOM JTMHEHHON BOIIPOCOB I10 TEME 3aHSTHSL.

BHITYKIIOCTH KOMOMHAIMH CUJIBbHO BBIMYKJIBIX BI)IHOJIIjeHI/IG JOMaITHUX

(yHKIIMOHAJIOB. 3aganuil. Pabdora ¢

MCTOYHUKAMU U TIOUCK
uHpopmanuii B UnTepHere.
Pabora ¢ yueOHOI
nuteparypoil. Pemenue

Mertpuueckas @opmyna MpOEKTUPOBAHUS HA TUIOBBIX 3a7a4. Paz6op

MIPOEKIIHS 3aMKHYTO€ MOIPOCTPAHCTBO. BOIIPOCOB I10 TEME 3aHATHSL.
BrinosiHeHue nomMamHmux
3aJaHuH.
Pabora ¢ yueOHoi

Kpurepnn nuteparypoil. Pemenne

TUTIOBBIX 3a1a4. Pa3zoop
BOITPOCOB I10 TEME 3aHITHSI.
BrinosiHeHYEe TOMAaITHUX
3aJaHuH.

6.2.1lepeuennb BONPOCOB, 32/1aHUIl, TeM JI MOATOTOBKHU K TeKYIIEMY

KOHTPOJII0

IIpuMepHbIii NepeyeHb BOMPOC M0 KOHTPOJIbHOI padoTe

MeTtpudeckoe MPOCTPAHCTBO: OCHOBHBIE CBOWMCTBa, mpumepbl. CXOIOMMOCTH B
METPUYECKOM TPOCTPAHCTBE; OTKPHITHIE W 3aMKHYThIE MHOJKECTBA B METPHUUECKOM
MPOCTPAHCTBE; HEMPEPHIBHOCT;

MOJTHOTa METPUYECKOTO ITPOCTPAHCTRBA.

2. OrmpeneneHue W MPUMEPHI TOMOJOTHYECKOTO MpocTpaHcTBa. (OCHOBHBIE
TIOHSITHS.

3. Xaycnop¢oBbl, peryjsapHble 1 HOPMaJIbHbIE TOMOJOTHYECKHE MPOCTPAHCTBA.

4. CXOaUMHCTh M HEMIPEPHIBHOCTH B TOMOJOTHYECKOM MTPOCTPAHCTRBE.

5. OmpeneneHue ©W TpUMEpPbl HOPMUPOBAHHOIO MPOCTpaHCTBA. baHaxoBo
MPOCTPAHCTBO.

6. JluneitHpie 000JOYKM B HOPMHUPOBAHHOM mpocTpaHcTBe. Ddakrop-
MPOCTPAHCTBO.

7. IlpocTtpancTBa mocieaoBaTeIbHOCTEH S, loo, ¢0, c.
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8. HepasenctBa IOnra, I'enpaepa 1 MUHKOBCKOTO JJIsI MTOCIEIOBATEIBHOCTEN.
[Ipoctpanctsa Ip,

pe [1, +0).

9. IlpocTpaHcTBO OrpaHM4eHHbIX (YHKIUH. [IpocTpaHCTBO OrpaHUYEHHBIX U
HETMPEPHIBHBIX PYHKIIUM.

10. IIpoctpancTtBo nuddepennupyemoix pynkuii. Kiace Bapua.

11. [IpocTpaHcTBO TOJOMOPGHBIX (PYHKIIHUH.

12. U3Mepumble GyHKIMU: ONpeieTIEHUE, IPUMEPHI, MPOCTEHIINE CBOMNCTBA.

13. TIpoctpanctBo n3Mepumbix ¢pynkuuit S(X , d%): onpenenenue, npocreiive
CBOMCTBA, METPHUKA,

CXOAUMOCTb, MOJTHOTA.

14. IIpoctpanctBo Loo(X , d%).

15. Nurerpansubie HepaBeHcTBa ['enpaepa 1 MunkoBckoro, npoctpanctBo Lp(X
, d%), p € [1, +o0).

16.  CenapaGenbHOCTh  AaOCTPAHKTHOTO  METPUYECKOTO  MPOCTPAHCTBA
(ompeneneHue, MPU3HAKN).

17. CenepabenbHocTh ipocTpanHcTB Kd

, ¢0, culp, p € [1, ). Cemapabensnocts C[a, b]. HecemapabenbHOCTH
IpoCTpaHCTBa loo.

18. CemnapaOenbpHOCTh mpocTpaHcTBa Lp, p € [1, +o0); HecemapabenbHOCTH
npoctpancTBa Loo(0, 1).

19. ITnotHOCTH Co0

0

(Q) B Lp(Q).

20. UBoMoppHOCTH METPHUUECKUX U HOPMUPOBAHHBIX MPOCTpaHCTB. [lononHenue
METPUYECKOTO U

HOPMHUPOBAHHOTO MPOCTPAHCTB (ONPEAEIICHUE U €AUHCTBEHHOCTD).

21. CymiecTBOBaHME MOMOJIHEHUSI METPUYECKOTO ITPOCTPAHCTRA.

22. CymiecTBOBaHME MOMOJIHEHHUSI HOPMUPOBAHHOI'O IPOCTPAHCTRA.

23. JleMMa O BJIOKEHHBIX IlIapax.

24. Teopema bapa-Xaycmopda.

25. DUKOMIAKTHOCTh M CEKBEHIMAJIbHAs KOMIIAKTHOCTh B TOIOJIOTHYECKOM
IIPOCTPAHCTBE.

26. BUKOMIAKTHOCTh UM CEKBEHIMAJbHAsg KOMIIAKTHOCTh B METPUYECKOM
IIPOCTPAHCTRBE.

27. IlpekoMIakTHOCTh B METPUUECKHUX MpOoCcTpaHcTBax. Teopema Xaycnopda.

28. [IlpekoMmakTHOCTH B 0aHaxXOBBIX MpocTpaHCTBaX. JleMma o mnoyTH
nepneHauKysipe. HenpekoMnakTHOCTh €IMHUYHOIO Iapa B OECKOHEYHOMEPHOM
0aHaxo0BOM MPOCTPAHCTBE.

29. Ilpocreiiirie Mmpu3HaAKU MPEKOMIIAKTHOCTH B a0OCTPAHKTHOM METPUUEKOM
IIPOCTPAHCTRBE.

30. [IpexommakTHOCTH B c0, ¢, Ip (TeopeMsbl Tuma Apruena).

31. [IpexommaktHocTh B C[a, b] (Teopema Apuena-AcKoiin).
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32. JIluHeiiHble OTrpaHUYEHHBIE ONEPATOPHl B HOPMUPOBAHHBIX IPOCTPAHCTBAX.
IIpocTpancTBO

L(E, F).

33. banaxoBoctb npoctpanctsa L(E, F).

34. PactipocTpaHeHre JMHEMHOTO OTPAaHUYEHHOTO OIepaTopa MO HEMPEPHIBHOCTH.

35. Oneparop yMHOKEHHs Ha (DYHKITUIO.

36. «lIpaBunbHbIe» HHTErpaibHble oneparopbl. Jlemma Illypa. Omnepartopsl
['unb6epra-1Imuara.

37. IlpeobpazoBanue Dypne.

38. IlpuHuMn  paBHOMEpPHOW  OrpaHUYEHHOCTH  (NEPBBIM  NPUHLIMM
(YHKIMOHAIBHOTO aHAN3A).

39. CunbHas cxonumocTb. Teopema banaxa-IllteitHraysa

IIpumepHbIe 321aHUA KOHTPOJIbHOI Pad0ThI

1.  JlokaszaTh, 4TO omepaTop, OTOOpa)kKarolMi JUHEHHOE HOPMHUPOBAHHOE
npoctpancTBo X B dakrop-npoctpanctBo X/L (L — nuHeliHOe MNPOCTPaHCTBO,
3aMKHYTOE 110 HopMe X) M CTaBSIIUNA B COOTBETCTBUE IJIEMEHTY X € X COJACpIKaIUMA €ro
KJ1acc.

2. ITycte E1 u E2 — GanaxoBsl npoctpancTBa. [lycTh mocienoBaTebHOCTh
{An} c L(E1,E2) TakoBa, uro mis moboro x € El mociemoBaTelbHOCTh {AnX}
dynanamentansHa B E2. Jlokazate, uto cymectByer A € L(EI1,E2) Takoii, uro Ax =
limn—oo Anx s moboro x € El. Jloka3ats, uto kAk 6 lim n—oo kAnk. MoxHo 11
NocJieJTHEE HEPABEHCTBO 3aMEHUTh PABEHCTBOM?

3. Ilycts X, Y — 0anaxoBsl npoctpadcTtBa, An € L(X,Y ), n € N; Anx — Ax
Ha J11000M anmemMeHTe X € X. Jloka3ath, 4TO €ciiu Xn — X, To Anxn — AX.

4, . Ilyctb E — nmneltnoe mpoctpanctBo, f : E — R — dyHkunoHan,
yIOBJIETBOpSIONTUN cBoicTBaM: a) f(x) > 0 ms Bcex X € E; 6) f(x) = 0 Torga u TOJIBKO
toraa, koraa x = 0; B) flax) = |o|f(x) mms Bcex x € E, a € R; 1) MHOkecTBO {X € E : f(X)
6 1} Bemyxio. Jloka3ats, 4yto f siBisieTcst HopMoii B mpocTpancTse E.

o. [Tycts omeparop I : 11 — 12 peanusyer ecrectBeHHOe Bioxkenue 11 B 12.
Hokazate, uto [ € L(11,12), Ho HE umeeT orpaHmdeHHOro oOpaTHOTO. SBiseTcs nu
npocTpancTBO 11 ¢ 12-HopMoii GaHaxOBBIM?

6. [Tycts X — 6anaxoBo nmpoctpanctBo, A € L(X). Jlokazats, uto psig Poo k=0
Ak cxomutcsa B L(X) Torma m TompKO TOTAa, KOT/A JUIsi HEKOTOPOTO HaTypamabHOro k
BbITIONTHsIETCS HepaBeHCTBO kAkk < 1.
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Kpurepuu 0a//1bHOM OLIEHKH Pa3JIUMYHBIX (DOPM TEeKYUIEr0 KOHTPOJISI
ycIeBaeMoOCTH

Kpurepun OamiapbHOM OUEHKM pa3iUyHbIX (QOPM  TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH COAEPKATC B COOTBETCTBYIOIIMX METOJAMYECKUX PEKOMEHIALMUAX
Kpacnonapckoro ¢unnana @uHYHUBEPCHUTETA.

7.0D0oH/1 OLIEeHOUYHBIX CPEACTB /ISl IPOBe/IeHN s IPOMEKYTOUHOH aTTecTaluu
00y4arImmnxcs Mo JUCHMUILINHE

[lepeyeHp KOMIIETEHIIMI C YKa3aHUEM MHIWKATOPOB UX JOCTUKEHUS B MPOLIECCE
OCBOEHHUSI 00pa30BaTeNIbHON MporpaMmbl coaepxuTcs B 1.1. «[lepedyenb maaHupyembIx
pE3yJbTaTOB OCBOEHUS OOpa30BaTEIbHOM MporpamMmbl (MepeyeHb KOMIETEHIINH) ¢
yKa3aHUEeM WHIUKATOPOB UX JOCTUKEHUS U IUIAHUPYEMBIX Pe3yJbTaTOB OOYUYEHHS IO
JTUCUHUTLITNHE.

7.1.TunoBbie KOHTPOJbHbIE 3aJAHUA WIM HUHbIE MATePHAJIbI, HEO0OX0AUMbIE
MJISl OLEHKU UHAMKATOPOB I0CTUKEHUS KOMIIETEHIU, YMEHHI U 3HAHU U

Iliianupyembie YpoBeHb 0CBOEHMSI

pe3yabTaThl
OCBOEHHSI
KOMIIETEeHIIMH
(MHAUKATOpPA
JOCTHKEHHS
KOMIIETEHI[MH)

«HeY10BJIETB
OpUTEIbHO»

«Y/10BJIETBO
PUTEIbHOY

«XOpOo1Io»

«OTJIHYIHO»

Onenounoe
CpeacTBO

IIKH-1 Cnioco6en coduparhb, aHAJIU3UMPOBATH U CUCTEMATU3MPOBATH JIAHHbIE
COBPEMEHHBbIX HAYYHBIX MCCJIeI0OBAHUI B 00JIaCTH NPUKJIATHON MATEMATUKH U
uHpopMaTUKH, TPeOyeMbIX 11 GOPMHUPOBAHUS 3aAKJIOYEHUI 10 COOTBETCTBYIOUIUM
HAYYHBIM HCCJIEJOBAHUAM

PaboTaer ¢ HCTOYHUKAMHU I/IH(i)OpMaI_II/II/I, BBI6I/IpaeT " OICHUBACT IPUMECHUMOCTD HOHy‘lGHHOﬁ
I/IH(bOpMaI_[I/II/I JJIA PCIICHU A, MOCTaBJICHHOM HaYUYHO-HUCCJICAOBATCIIbCKUX 3aJla4

Cdhopmupona | Chopmuposna
®parmeHTa Gopmup (Gopmup
Hoe Henonueie HHBIE, HO HHBIE
p MIPEJICTABIICH | COJEPIKAIIUE | CUCTEMATH4e
3HaTE: MIpPE/ICTaBIIC
us1 00 OTAEJIbHBIE CKHe
- OCHOBEI HHE 00 Bompocsr mis
OCHOBAax poOebI MIPE/ICTABIICH "
MaTeMaTH4ecKk | OCHOBax OLIEHKHU 3HAaHUN
MaTeMaTHuecC | MPeJCTaBieH | us 00 o
oro MaTeMaTu4 1 YMEHHUI,
KOTO ust 00 OCHOBax
MOJIEIMPOBAHU | €CKOTO 3aJaHUA B BUIE
MOJEJIMPOBA | OCHOBax MaTeMaTH4EC
sc MOJEIHPOB pacyeTHBIX
HUA C MaTeMaTHu4Iec | KOro
HUCIIOJB30BaHN | aHUA C 3ajad,
HCIIOJIb30BaH | KOTO MOJIEIMPOBA
eM HCIIOJIb30Ba TECTOBEIE
HEM MOJEINPOBA | HUS C
(GYHKIIMOHANL | HUEM 3aJaHUsA
GyHKIMOHAT | HUS C HCIIOJIb30BaH
HOTO aHanu3a | QyHKIHOHA
BHOTO HCIIOIb30BaH | HEM
JIBHOTO aHaiu3a neMm GbyHKIHOHAT
aHain3a YH
(GyHKIIMOHAT | BHOTO
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IL1anupyemsle

YpoBeHb 0CBOEHMSI

pe3yJbTaThl
OCBOCHHUA
Ounenounoe
KOMIIETCHIIUH |«HEY/I0BJIETB| «YyJAOBJIETBO
«XOpOo1Io» «OTJIMYHO» CpeacTBo
(MHAMKATOPA |OPHUTEJBbHO» | PHUTEIbHO)
AOCTUKEHH S
KOMIIETEHIIMH)
BHOTO aHaiu3a
aHaJM3a
B nenom
YCIIEIIHOE,
HO
O®parmenra | Hecucremar | comepxaniee
pHOE HUYECKOe OT/ICJIbHBIC Cdopmupona
YMmeTs: yMEHHE IPUMEHEHHE | IPOOEIIbI HHOE YMEHUE
— IPUMEHATh | IPUMEHSTh | YMEHUM yMEHUe MPUMEHSATD
MaTeMaTH4ecK | MaTeMaTuy | MPUMEHATh MPUMEHSTh MaTeMaTHiec
o . . Bonpocsr s
ui anmapar eCKuit MareMaTH4ec | MaTeMaTHdec | KHil ammapar .
. . OIICHKHU 3HAaHUI
TUIs anmapar KM anmapar | Kuif anmapar | Juis o VMEHI
dbopmanuzany | s JUISE JUTSE dbopmanmu3ai ™ ’
U pelraeMbIxX dbopmanmza | popmanmzan | popmanuzar; | Uu
3aza4 007071 un uu perraemMbIx
pelIaeMbIX | perraeMbIx 3a1a4
3a/a4 Ha 3a1a4 pelaeMbIx
3aga4
BITUSIIOLIUE
Ha
OTtbupaet [1sl perieHus ucciae10BaTeNbCKON 3ajaud MaTeMaTHYeCK1e METO/Ibl U MOJIENH,
OCYILIECTBIISIET MPOBEPKY aJ€KBATHOCTU MOJENIEH, aHAIN3 M MHTEPIPETAIMIO PE3YJIbTaTOB
®parmenra
Hpoe Copmuposa Cdopmupona
p HHBIE, HO PMHP
peJcTaBie HHBIE
Henonneie coJieprKalue
HUE O cucTemMaruye
3HaTh: IPEJCTaBICH | OTAEIbHbIC
MeTo/1aX CKHe
-METO/Ibl usl 0 METoJIaX | mMPoOeIIbl Bompocsr qis
(GyHKIIOHATB ynKumona dbyHKIMOHAN | IpeaCTaBlIeH HMPCACTABICH ) oyt snanmit
i JBHOTO i p Usl 0 METO/Iax .
HOTO aHalu3a BHOTO usl 0 METo/Iax U YMEHUH,
aHayu3a u byHKIHOHAT
1 OCHOBHBIE aHaJM3a u byHKIHOHAT 3aaHus B BUJIC
OCHOBHBIE BHOTO
CHOCOObI OCHOBHBIE BHOTO pacueTHBIX
CHOCOObI aHayM3a u
MOCTPOCHHUS CIoCcoObI aHayM3a u 3ajad,
MOCTPOCHU OCHOBHBIE
MIPUKIIATHBIX a IIOCTPOECHUS | OCHOBHBIE COCOOHL TECTOBBIE
MaTreMaThyiec MPUKIATHBIX | CIOCOOBI 3a/1aHus
N IIPUKJIATHBI IIOCTPOECHHUS
KHX MOJIeNen MaTeMaTH4eC | MOCTPOCHHUS
X . MIPUKIIATHBIX
KHX MOJEJIE | MPUKIATHBIX
MaTeMaTH4 MareMaThiec
MareMaThuec .
€CKUX .. | KUX MoJenen
. KHUX MOJENen
Mozenen
YMers: O®parmenra | Hecucremar | B nenom Cdopmuposa Bompocs! s
-- IPUMEHSATh | PHOE NYECKOE YCIIELIHOE, HHOE YMEHHUE P .
OLICHKHU 3HAaHUI
METO1bI YMEHHE IPUMEHEHHUE | HO MPUMEHSATD o VMCHIH
(YHKIIMOHATL | IPUMEHSTh | YMEHUI COJIEpIKalllee | METOJbI ™ ’

19




Ili1anupyembie YpoBeHb 0CBOEHMSI
pe3yJbTaThl
OCBOCHHUA
Ouenouynoe
KOMIIETCHIIUH |«HEY/I0BJIETB| «YyJAOBJIETBO
«XOpOo1Io» «OTJIHYHO» CpeacTBo
(MHAMKATOPA |OPHUTEJBbHO» | PHUTEIbHO)
AOCTUKEHH S
KOMIIETEHIIMH)
HOT'O aHajlu3a | METOJIbI IPUMEHSITh OT/IeIbHbIE (GyHKIMOHA
IpH pemeHnd | GyHKIHOHA | METOJBI poOeIIb BHOTO
¢buHAHCOBO- JBHOTO GyHKIIMOHAN | yMEHHE aHaJM3a npu
SKOHOMMYECKU | aHaJu3a BHOTO IPUMEHSTh pelieHnu
X 3a/1a4 npu aHaJIu3a MpU | METOJIbI ¢uHaHCOBO-
METO0/I0M pelieHnu pelieHnu (GyHKIMOHAN | SKOHOMUYECK
MaTeMaTH4ecK | (UHAHCOBO | (UHAHCOBO- | BHOTO UX 3a7a4
oro - SKOHOMMUECK | aHalM3a IpU | METOJOM
MOJENIUPOBAaHU | 3KOHOMHUYE | UX 3a]au pelieHnn MaTeMaTHiec
s CKUX 33/1a4 | METOJIOM ¢uHaHCOBO- | KOTO
METOJI0M MaTeMaTH4ec | SKOHOMHYECK | MOJEINPOBa
MareMaTHd | KOro uX 3a/1a4 HUS
€CKOTO MOJIETUPOBA | METOAOM
MOJENUPOB | HUSA MaTeMaTHiec
aHus KOTO
MOJIEIUPOBA
HUS
7.2. Bompocbl a5 OIEHKHM 3HAHMA W YMEHHH, XapaKTepU3YHIIHX

¢dopmupoBanue KOMIETEH UM

ndp
KOMIIETEeH Bonpocsi IIpaBuibHbBI OTBET
MU
Metpuka TUMHEHHOTO
1. Yto ompenensieT BoIpaskeHUe p(x, )
IIPOCTPAHCTBA
2. Buipaxenue ||x|| onpenenser. .. Hopwmy snementa
3. ker(f) aT0... Anpo gpynkunoHana
Pa3smepHOCTB
4. dim(L) onpenenser... JIUHEHHOTO
IIPOCTPAHCTBA
5. Kakoe npoctpanctBo 3aaaercs popmysioit Cq (R) [IpocTpancTBO
[IKH - 1 pOOHBIX QYHKIMHA
6.beckoHEUHOE MHOYKECTBO, 2JIEMEHTBI KOTOPOTO
BO3MOYHO ITPOHYMEPOBaTh HATypAJIbHBIMU YHCIAMHU CueTHbIM
SIBJISIETCSL. . .
7. TouHoM (HaMMeHbILIEl ) BEpXHEH rpaHbIo
(rpaHuLeil), UM ... HOJAMHOXKECTBA YIOPSJIOUEHHOTO
MHO>KECTBA, HAa3bIBAETCSI HANMEHBIINI 2JIEMEHT, Cynpemymom

KOTOPBIN paBeH UM OOJIbILE BCEX 3JIEMEHTOB
MHO>KECTBA.
8. Kakas onepanus 3agaet MHOxkecTBo C, cocrosiee

O6benuHeHNe (Cymma)

20



M3 BCEX JIEMEHTOB, MMPUHAICIKAIINX XOTSI OBl OJTHOMY
13 MHOeCTB A unu B.
9. Hexortopas uncnoBas pyHKIHS, CTaBsIIas B
COOTBETCTBUE KAXKJIOMY MHOXKECTBY (M3 HEKOTOPOTO
N Mepa MHO)KECTBA
ceMelCcTBa MHOXKECTB) HEKOTOPOE HEOTPUIIATEIIHLHOE
YUCJIO, €CTh...
10. Kakast xapakTepuCcTHKa MHOKECTB (B TOM
grcie 0ECKOHEYHBIX), 000011aeT MOHITHE KOoJIndecTBa | MOITHOCTD
(dncna) 31eMEHTOB KOHEUHOT'O MHOYKECTBA.
11. Eciin Touka X € M BMecTe ¢ HEKOTOPO cBOEi BryTrpeHnnss Touka
OKPECTHOCTHIO, TO X... MHOECTBA
12. Ecnu MHOKECTBO LIETTUKOM JICKHUT B OKPECTHOCTH
KOHEUYHOTO pajinyca HEKOTOPOU TOUKH Xo , TO ITO OrpaHn4eHHO
MHOYECTBO ...
13. HepaBenctBo p(x,z) < p(x,y) + p(y, z) s Bcex
TpeyrosbHuKa
X,y€eX 3a/1a€T HEPABEHCTRO. ..
14. HepaBeHctBo X1y Xy <
Kommu-
n 2\yn 2
\[Zi=1 X XRoq Vi UL Beex x,yeX 3amaer ByHAKOBCKOTO
HEPaBEHCTBO. ..
15. OtoGpaxkenue f: X->Y B Touke Xo €X, Ipu KOTOPOM
1St Besikoro >0 cymecTByeT Takoe 0>0, 4To 1j1s Bcex
X €X y/IOBIIETBOPSIONINX YCITOBHIO py (X, Xo) < &, HenpepbIBHBIM
BBITIONTHAETCS HepaBeHCTBO P, (f (x), f(x0)) <
€ Ha3bIBaeTCH ...
16. MHO)keCTBO, BCE TOUKH KOTOPOTO BHYTPEHHUE ... | OTKpbITOE
17. Ecnmn niis mapsl BEKTOPOB X X, y)=0, To
ht p poBX,y, (X, y)=0, Oproronambb:
BEKTOPHI. ..
18. Uucnosas kuus f: L->R(C) Ha HEKOTOpOM
N (ymicuis £ () P OYHKIMOHAIOM
JUHEITHOM mpocTpaHcTBe L Ha3bpiBaeTcs. ..
19. Ecii nos KI[MOHAJIa BBITOJHSIETCS YCIIOBUE N
_ At yHK y ATUTUBHBIA
f(x+y)=f(x)+f(y) , T0 OH...
20. Besikmii otpesok [a; b] <R ecTh MHOXECTBO. .. 3aMKHyTOE
7.3. IIpakTHKO-OpMEHTUPOBAHHBbIE 32/IaHUS
In
bp ITpaBuJIbHBI
KOMIEeTEeHIH [IpakTUKO-0pHEHTHUPOBAHHDIE 3a1aHUS .
il oTBeT
U
1. HaiinuTe MOUTHOCTh MHOXKECTBA BCEX HEMPEPHIBHBIX C
¢yHkuui Ha [a; b].
1
2. Byger mu mmepuma ¢pyrxmms f (x) = ——na [0;1]? B
MKH-1 x(x—1) Ja
oTBere Hanumure: Jla nim Her.
3. 3agansl 1Ba MHOXecTBa A U B. Onpenennte MHOXECTBA {5, 7, 9}
ANB, ecniu A={1,5,7,9,12} B={5,7,9, 11, 13}.
4. 3anansl 1Ba MHOKecTBa A u B. Onpenennte MHOKeCTBa {1,5,7,9,
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https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BA%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D0%BE%D0%B5_%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE#%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82_%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B0

AUB e A={1, 5, 7,9, 12} B=15, 7,9, 11, 13}. 11, 12, 13}
5. 3anansbl 1Ba MHOKecTBa A u B. Onpenenute MHOXKECTBA,
AAB, ecim A={1, 5, 7,9, 12} B={5, 7, 9, 11, 13}. {1,11,12,13}
6. Haiimure paccrosuue mexay Gpynxuusamu x(t) = t3 uy(t) = 10
—3t + 4 B mpoctpanctee C[0; 2].
7. HaiimuTe B 3aMKHYTOM €IMHUYHOM IIape, TOUHYIO BEPXHIOIO
. 1/2
rpaHb 3HaUYeHu Gyrknuonana: [(y) = fo y(x)dx — 1
I 11/2 y(x)dx , B mpoctpanctae C(0,1).
8. ®ynkius f (X) HopmupoBanHas Ha [a, b] , eciu
f: f?(x)dx paBen? 1
N 1
9. Haiigure Hopmy dynkimonana [(y) = [ tx(t)dt, xeCl- .
1;1]
10.Haiiaure HOpMy yHKIMOHaNa [(x) = ; , B IPOCTPAHCTBE 1
C — CXOIAIIUXCS YHUCIOBBIX MOCIIEIOBATEIBHOCTEH.
11. Boruuciuts ||x|| B HOpMupoBanHOM IpocTpancTBe X, 1
ecm: x(t) = /t, x € C[0; 1].
12. Haiigure paccrosuue Mexay Gpyaxmusamu x(t) = t3 u
y(t) = —3t + 4 B npocrpanctee L1[0, 2]. 6,5
13. Haiimure paccrosinue Mexay GyHkuusamu x(t) = t3 u 15
y(t) = —3t + 4 B npoctpanctae D*[0, 2]
14. Haiimure Mepy miockoro MHoxkectsa { (x,y) € R?:
x<y<-x?+2} 45
15. Haiigure Mepy miockoro MHoxkectsa { (x,y) € R?:
x?2+y? <4, x2+y?>1}. Cuuras n=3. o
16. Haitnure paccrosiuue mexay Toukamu Ai(1;4) u A2(11;3) B
metpuke p(A, A2) = {Ix1 — x21, |y1 - y2|} ,rae Ai(Xiy1), 10
Ao(X2;Y2).
17.Haiigute paccTOSIHUE MEXTY KOMIUICKCHBIMH YHCIIAMU
21=1+3i, 2,=4 — i B metpuKe p(z1,2;) = |z — z4]. 5
18.Ck0oJS1bKO Mpoo6pasos mmeeT Touka (16;81) npwu
oTo6paxeHun f: (x, y) = (x% y?). 4
7.4 Tecmul
Ulngp IpaBnibHbBI
KOMIIETEHI] TecroBble 3a1aHusA .
il oTBeT
uu
1. Kakue u3 GpyHKIUi SBISIOTCS METPUKON Ha MIPSIMOi
c) — el ¥ — 1)+ N D B 2
IIKH - 1 1)_p(x,y)—|s1n(x Y 2).p(x,y) |y x| (x*+5y ); 2

5 Py =fsinx—siny| 4 plxy)=[eos(x—y)

22




2. Kakue Touku unrepnana (1; 3] saBistoTcsi BHyTpEHHUMU?
)Iu3 2)2u3 3)1 4)3

3. CaoiicTBO (X1Y,2)=(X,2)*(y,z) 3TO...
1) cBOMCTBO METPUKHU 3) CBOMCTBO CKaJISIPHOTO MPOU3BEACHUS
2) CBOMCTBO HOPMBI 4) cBoOCTBO (PyHKITMOHATA

4. EBKJINJIOBO IPOCTPAHCTBO MOYKHO IIPEBPATUTH B
HOPMHPOBAHHOE, OIIPEIEITUB HOPMY C IOMOIIBIO (DOPMYIIBIL:

1) [Ixl] = (x, X); 2) [Ixl| = /(x, x);
3= 0% 9kl =]|lwn?.

5. Ecimm f(X)=0, To...

1) ¢yukrmonan f Ha3pIBaeTCs HYJIEBBIM

2) pynkuumoHai f TO)K1€CTBEHHO paBeH HYJIIO
3) aIeMEHT X ABIIeTCS SAPOM QyHKIMOHaIa f
4) aneMeHT X BXOAMT B Apo ¢pyHKuHoHazna f

6. O6pas3 nnHemHoro onepatopa A: X—>Y aT0O "
1) MHOXecTBO X 2) MHOXECTBO Y

3) D(A) 4) Bce Te y 3 Y, JuIst KOTOPBIX y=AX, xe D(A)
2
7. Haiinute paccrosinue Mexty QyHKIUAMU f (X) =X u
T
g(x) =2x+3 Cl[o’E]

B IIPOCTPAHCTBE :
1) 4, 2)525 3)5  4) 0,75

8. Kakoe u3 Boicka3siBanuii BepHO «ecid A\ B ~B\ A, 1o ...».
1) MHOXECTBO A HE SKBUBAJICHTHO MHOXKECTBY B;

2) MHOXECTBO A paBHO MHOXECTBY B;

3) MHOXECTBO A 3KBUBAJICHTHO MHOKECTBY B;

4) MHOKECTBO A TIPEBOCXOIUT MHOXKECTBO B.

9. Yron Mexay 3JieMeHTaMH X, y BeIIECTBEHHOIO THIIbOepTOBa
IPOCTPAHCTBA BBIUUCISAETCS 1O hopmyIie:

) . ()
1) cos = — 2) Sin =
) COSQ = ) S = i
) . )
3)cosp = ———— 4) sinp = —=4—
) COSP = Tl ) SIP =
10 YKaH(I/ITe KOJIMYECTBO HCIIOABHUKHBIX TOUCK 3aJaHHOT'O

PN 5 5
otobpaenns J (X) =2=X" —INX ypenonoii npsamoit B cebs:
1) Her Touek; 2) HONb; 3)oauH; 4) nBa.

11. TTocnenoBarensHOCTh GyHRKIMN X, (t) = t™ , B IpOCTpaHCTBE
C [0,1], cxoautcst k GhyHkimm \(t) , paBHOIA:

n 1
1) 0; 2) —y 3) = 4) 1.
im p(f,, )
12. Haiitu "~ Y OIIPENETUTH CXOAUTCS JIU
nx
S (x) = T 2
MOCIIEI0BATEIBbHOCTD (DYHKIIMIHA I+n"x" byHKIIH

f(x)=0 B IIPOCTPAHCTBE G Lo:1]
1) —©;mer; 2) +°;nma; 3) 0; ma; 4) 0; Her.
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8.IlepevyeHb OCHOBHOM M IONOJHUTEIBHON y4eOHOI JIuTepaTyphbl,
HEe00X0AMMOi VISl OCBOCHM S JUCHMILIUHbBI

OcHoBHas JauTeparypa:

1. Mocksa ; bepnun : {upekr-Menua, 2020. — 482 c¢. — OBC YHuepcuteTckas
oubmoreka ONLINE. — URL.: https://biblioclub.ru/index.php?page=book&id=571413
(mata oopamienus: 19.01.2024). — Tekct : 3JIEKTPOHHBIHA.

2. OyHKUMOHAIBHBIN aHanu3 : yueobHoe nocooue / B. U. benoycosa, A. A. Kb,
K. C. Ilotopounna [u ap.]. — ExkarepunOypr : YpI'QVY, 2023. — 88 c. — Tekcr :
ANEKTpOHHBIM //  Jlamb : dnekTpoHHO-OMOMMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/417821 (nara oOpaienus: 19.07.2024).

3. Enenxux, N. A. DnemeHTH! QYHKIIMOHATBHOTO aHAJIN3a: Y4eOHO-METONIECKOe
nocobue / U. A. Enenkux, K. C. Enenkux. — Enern : EI'Y um. U.A. bynuna, 2023. —
105 c. — ISBN 978-5-00151-348-3. — TekcT : 3nexkTpoHHbIH // JIaHb : AIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/393269 (nata oOparienus:
19.07.2024).

JlonoiHuTEIbHAS JUTEPATypa:

4. Hepp, B. SI. ®yHKIIMOHANIBHBIN aHAN3 (C YIPAKHEHUAMU U PEIICHUSIMHU). :
yaeoHoe nocobue / B. 5. lepp. — Mocksa : KnoPyc, 2024. — 510 ¢. — 3bC BOOK.ru.
— URL:https://book.ru/book/947268 (mata obOpamenus: 19.01.2024). — Tekcr
BJICKTPOHHBIM.

o. Brnacoga, E. A. DnemMeHTsl PyHKIIMOHAIBHOTO aHaIM3a : y4eOHOoe mocooue
/ E. A. Bnacoga, 1. K. MapueBckuii. — Cankr-IletepOypr : Jlans, 2022. — 400 c. —
ISBN 978-5-8114-1958-6. — TekcT : anekTpoHHbIH // JIaHb : 371eKTpOHHO-OMOIHOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/212189 (nata o6pamenus: 19.07.2024).

9.IlepedyeHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMMBIX JIsl OCBOEHHSI JUCHUIIAHbI

1.  JInunublii kabuHeT oOy4aromerocs https://org.fa.ru

2. DnexktponHas  Oumbimuoreka  duHaHcoBoro  yHuBepcurera  (Ob)
http://elib.fa.ru/

3. DnekrponHo-6ubnroreyHas cuctrema BOOK.RU http://www.book.ru

4.  DnekTpoHHO-OMONIMOTEYHAss cHucTeMa «YHHUBEPCUTETCKass OubInoTeKa
OHJIAWH» http://biblioclub.ru/

5. DnekTpoHHO-OMOIMOTEYHAs crcTeMa Znanium http://www.znanium.com

6. DNeKTPOHHO-O0UOINOTEeUHAS cucTeMa W31aTeIbCTBA «OPAMT»
https://urait.ru/
/.  DnexTpoHHO-OMOJIMOTEYHAs cUCTeMa u3aaresbcTBa IIpocnekt
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https://org.fa.ru/
http://elib.fa.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
https://urait.ru/

http://ebs.prospekt.org/books

8.  DaexTpoHHO-OMOIMOTEUHAS cucreMa U3/1aTeNIbCTBA «JIaHb»
https://e.lanbook.com/

9.  Jlenosas onnaiin-ouonmuoteka Alpina Digital http://lib.alpinadigital.ru/

10. Hayunas snektpoHHast oubnmoreka eLibrary.ru http://elibrary.ru

11. HanuonanbHas 35neKTpoHHas 6ubauotexa http://H36.pd/

12. CITIAPK https://spark-interfax.ru/

13.  Academic Reference http://ar.cnki.net/ ACADREF

14. DnexTpoHHas KOJUICKIMS KHHUT HW3JarenbcTBa Springer: Springer eBooks
http://link.springer.com/

10.MeToanyeckue yKazaHus sl 00y4aIOUIUXCH 10 OCBOCHHUIO AMCHHUIIIMHBI

[Ipu u3yyeHUn TEOPETUYECKOTO MaTeprasia HeoOX0IUMO ONUPAThCs HAa Pabouyro
IporpamMMy JIUCUHUIUIMHBI, MAaTepHabl JIEKIUA U JUTEpPaTypy U3 OCHOBHOI'O CITMCKA.
Kpome 3Toro, Heo6Xxo1uMo akTUBHO paboTaTh ¢ HTEpHET-UCTOUHUKAMH U TTOCOOUSIMHU
JIPYTrUX aBTOPOB, TOMOTAIOIIMMH YCBOUTh MaTE€prall OTAEIbHBIX Pa3/I€OB MIPOTPAMMABI.

Heo6xoauMo KOHCHIEKTUPOBATh JIEKIIMHU, TOMEYas CJIOXKHBIE W HETOHSTHBIC
MOMEHTBI C TeM, 4YTOOBI 3aJaTh BOMPOCHl JIEKTOPY B KOHIE JICKIIMU WM K€ Ha
KOHCYJIbTallUU.

[Ipy moOArOTOBKE K CEMUHAPCKUM 3aHSATHUAM HEOOXOJUMO HU3YYUTh BOIPOCHI,
BBIHECEHHBIE HA CaMOCTOSITEJIbHOE M3Yy4Y€HUE, TaK KaK CEMUHAPCKUE 3aHATUS
NPENIoiaraloT uxX OOCYXKJIEHHE W JUCKYCCHUIO TI0 TeMe; KpOMe TOTo, 3aJaHus HIJs
CaMOCTOSATEIbHON paboThl HEOOXOAMMBI IS TOTO, YTOOBI YCIEIIHO BBIOJIHHUTH
CaMOCTOSITEIbHBIE 3a/IaHUSI HA CEMUHapax.

NuauBuayanbHble  3agaHus JUisi  paboOThl  Ha  KoMmbioTepe, (Qaiibl  C
BBITIOJTHEHHBIMHU  33/IaHUSIMU  HEOOXOJUMO XPAaHUTh B JIMYHOW CETEBOM TalKe B
KOMITIBIOTEPHOW CETH BYy3a.

11.I1lepevyenb MHPOPMANUOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX NPH
OCYHIeCTBJIEHHH 00Pa30BATEIBLHOI0 MPOILEcca MO AMCIHUIIMHE, BKIKYas
nepeyeHb HEOOXOAMMOr0 MPOrPAMMHOI0 obecrieyeHusi 1 UHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

11.1. KoMIuIeKT TUIIeH3MOHHOTO MMPOTPAMMHOT0 00ECTICUCHHUS

1. ITakeT opuCHBIX TpOTpamMM

2. AatuBupyc Kaspersky

11.2.CoBpemenHble TPOQECCHOHATBHBIE 0a3bl JaHHBIX W HWHPOPMAIMOHHBIC
CIIPaBOYHBIE CUCTEMBI

1. HudopmannonHo-npaBoBas cucrema «[ apant»

2. Huadopmammonno-npaBoBas cuctema «KoncynsranT [Tnrocy

3. Dnexrponnas 3HIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema KoMmIuieKCHOro  packpeitusi  uHpopmauuu  «CKPUH» -
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http://ebs.prospekt.org/books
https://e.lanbook.com/
http://lib.alpinadigital.ru/
http://elibrary.ru/
https://spark-interfax.ru/
http://ar.cnki.net/ACADREF
http://link.springer.com/
http://ru.wikipedia.org/wiki/Wiki

http://www.skrin.ru/
11.3. CeprudunmpoBaHHble NPOrpaMMHBIE U amlapaTHbIE CPEJCTBA 3alUThI
uH(popMauu
- HE MCIOJIb3YIOTCS
12.0nucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXO0AUM O JIJIsI
OCylIeCTBJICHHUS 00pa30BaTeIbHOI0 POLECcca M0 AUCHHUILIHHE

I[JIE[ OCBOCHHA JUCHUINUIMHBI BO3MOXHO HCIIOJIB30BAHUEC BBIYUCIIUTCIBHBIX

CPEICTB —KOMIBIOTEpP, CMapTOH WM IUIAHLIET, B KA4YeCTBE JOMOJHUTEIbHBIX
MHCTPYMEHTOB OPTaHU3AlMU U OCYIIECTBICHUS 00pa30BaTEIbHOIO IIpoLECca.
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