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1. IEJA OCBOEHAS JUCHHUILTHHBI

L{esb ocBOEHMS JMCIUIUIMHE! «DYHKIMOHATBHBIA aHATM3)» — O3HAKOMIIEHHE C TeopHel (yHKuui,
MeTofaMd paboTHl B OECKOHEUHOMEPHBIX ()YHKIMOHAIBHBIX IIPOCTPAHCTBAX M HX INPUIOKEHHSIMH B
BBIUHMCIIMTEIBHON MaTeMarke. B TepMuHAX JaHHOW JMCHMIIMHBI CTAaBATCS MHOTHME 3aJaul (DM3MKM M
TEXHAYECKHE IIPOOJIEMBI, OTTHCHIBAIOTCS TPOLECCHL, TPOUCXOAIME B IIPUPOJIC K SKOHOMHKE.
3ajayn;

M3y4UTH OCHOBHbIE IIOHSATHS TEOPHH METPUUECKHUX, HOPMUPOBAHHBIX M €BKJINJIOBBIX IIPOCTPAHCTB;
M3Y4YHTH OCHOBHBIE TTOHSITHS TEOPHH JINHEUHBIX (YHKIMOHAJIOB ¥ ONIEPAaTOPOB;

M3YUYHTH METO/IBI PEIeHUs (PYHKIIMOHATBHBIX U TMHEHHLIX HHTErPANbHBIX YPaBHEHHM;

H3yYUTh OCHOBHEIE MOHATHS TEOPHH MEPBI M HHTEIPHPOBAHMSL;

HAYYATHCSA TPUMEHITH METOIbI (DYHKIIHOHAIFHOTO aHaIM3a JUIsl peLIeHHs IIPHKIIAJHbIX 3a/1a4 (B TOM
qHCIIe TEOPETHKO-BEPOATHOCTHBIX, 38/1a4 MATEMATHYECKOH (U3HKH U ONTHMAIIBHOTO YIIPABIICHHS).

2. MECTO JUCIHUIIMHBI B CTPYKTYPE OIIOII BO

Jucrummiza «@yHKIMOHATBHBIN aHAIN3» OTHOCHTCS K BAPHATHBHOM 4acTH y4eOHOro IuiaHa.
[IpepeKBU3UTEl JUCIMIUIMHEL JIHHEHHas anrebpa, MareMaTHUecKHH aHanus, nuQepeHruanbube
ypaBHeHHd, U depeHIranbHas FEOMETPUs H TONIOJIOT U,

3. INTAHUPYEMBIE PE3YJIbTATHI OBYUYEHHA ITO JUCHUIIJIMHE

[lnanupyeMble pe3ysibTarTel OOydYeHHS 110 JUCHHIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMH
pesynbTatamu ocsoerus OIIOIT

VipoRes [Tnanmpyemsre pe3yapTaTsl 00yYeHUs
Kox dbopMupyembIx xoMIteTeHIHH OCBOEHHU TIO FHRC MRS xapamepnsymmmi
woMmerenmnr| T (hopMHpOBaHMS KOMIIETCHIIUH
(roxa3zaTes OCBOCHHUS KOMIIETECHITHHN)
OIIK-1. Crioco0en KOHCYIBTHPOBATh U YactuuHoe | 3HaTh OCHOBHEIE TIOHSATHS
HCIIONIB30BATh (PYH/IaMEHTAIBHBIC 3HAHHUS B (GYHKIIMOHANBHOIO aHalM3a M TEOPHH
00JiacTH MaTeMaTHUECKOIO aHaJIM3a, byHKITHiH.
KOMILIEKCHOT'0 H (DyHKIIMOHAIBHOTO aHAJIM3a Bnragers ux MeTogaMu.
anreOpsl, aHATUTHYECKOH TEOMETPHH, YMers TPUMEHATH OTH METOHBI JUIS
G hepeHIHaTLHON TeOMETPHH | TONOJIOTHH, peLeHus IPUKIaIHbIX 3a/ay.
nmuddepeHnanbHbIX YpaBHEHHM, TUCKPETHOM
MaTeMaTHK{ U MaTEMaTUYECKOH JIOIHKH,
TEOPHH BEPOIATHOCTEH, MATEMATHIECKOM
CTAaTHCTHKH M CIy4YailHBIX IIPOIIECCOB,
YHCIIEHHBIX METOJIOB, TEOPETHYECKOM
MEXaHHKH B IPO(ECCHOHAIBHON
IeATeILHOCTH
ITK-1. Crocofen 1eMOHCTpHPOBATh Oa30BbIE Yactuunoe | 3naTh OCHOBHBIE HIOHATHSI
3HAHMS MAaTEMATUYECKUX M €CTECTBEHHBIX ()YHKUMOHAIBHOTO aHaU3a ¥ TEOPUH
HayK, OCHOB IIPOrpaMMHPOBaHHs U byBKUMi.
HH()OPMAIIMOHHBIX TEXHOJIOIHH Baagers ux MeTonmamu.
YMeTh TPUMCHATH OTH METOZBI IS
pereHys IPUKIAIHBIX 3a1au.




4.  OBBEM U CTPYKTYPA JUCIUILIAHLI

Tpy/0eMKOCTh JUCIMIUIMHEI COCTABIISIET 2 3a4eTHBIE €/IMHHIIB, 72 Jaca.

Bunpl yueOHOM
paboThl, BKIIOYAsA
CAMOCTOSTEbHYIO
paboTy CTyJEHTOB
o H TPYNOCMKOCTE  (O6beM yueOHOM Dopmel
% (B acax) paboTel TEKYIUEro KOHTPOJIs
[
Ne HaumeHoBaHHe TeM W/HITH pa3IeNioB/TeM § & 5| & A UPENEEGHHGN | JeIHaEMOCTH,
it B — 2 3] =) 8 HHTEPAKTHUBHBIX dbopma
o} % E g METOJIOB TMPOMEKYTOUHOM
5 S o | © - (B gacax / %) aTTecTaluu
= 2 % E_ % (no cemecmpam)
= é 2
A
81 '8
=D
1 | Merpuueckue npocTpaHcTBa 4114 ] 8 4 4 6/50%
2 i S S 4 | 57| 4 2 2 3/50% PeiituHr-kouTpoOns 1
NPOCTPAHCTBA
3 | EBknujiossl U runbs0epToBsl ipoctpaHetea | 4 [ 7-10 | 8 4 4 6/50%
g | iHEelEHS Gy AKIOHANE BADAERIE 4 [11-14| 8 | 4 4 6/50% |Peiitur-kouTpos 2
OHGpaTOpI:I :
5 | Mepa. Unrerpan JleGera 4 |15-18| 8 4 4 6/50% Peifrunr-kouTpos 3
Bcero 3a 4 cemecTp: 36 | 18 18 27/ 50% 3auer
Hroro no NUCLHTUIHHE 36 | 18 18 27/ 50% 3aver

Copep:ranue JeKIHOHHBIX 3AHATHH 110 JHCHHMIVIHHE

Paznien 1. MeTpryeckue IpoCcTpaHCTBa

Tema 1. OmnpeneneHue MeTpUYeckoro mpoctpancTsa. HempeprelBHbIE OTOOpaXKEHHS METPHYECKHX
npoctpancTs. MzomeTpust

OnpejielieHHsT METPHYECKOT0 IIPOCTPAHCTBA M IIOJIIPOCTPAHCTBA METPHYECKOIO IIPOCTPAHCTBA.
OcHoBHble npuMepsl.  OmpeneneHusS HENPEpBIBHOIO  OTOOPaXKEHHs  METPHYECKHX  IIPOCTPAHCTB,
romeoMopduzma, uzomerpun. Ilpumepsr.

Tema 2. OTKpbITbIC W 3aMKHYTBIC INAaphl. 3aMblkaHHe MHOXecTBa. Cxozmmocth. llnoTHBIE
TIOJTMHOKECTBA

Onpesenenusi OTKPLITOI0 M 3aMKHYTOTO INapa, £-OKPEeCTHOCTH TOYKH, TOYKH NPUKOCHOBEHHS
MHOJ)KECTBA, MpEeNbHOM U HM30/IMPOBaHHOM TOUKHM MHOXeCTBA. OnpelencHue 3aMBIKAHHS MHOJKECTBA.
TeopeMa O CBOMCTBAX 3aMbIKaHHS MHOXecCTBa. TeopeMa O KiIacCH(UKALMM TOYEK HPHKOCHOBEHHMS
MHOJKECTBA M €€ CIIEACTBHE O KIACCH(MKAIMH TOYEK 3aMbIKaHUs MHoxecTBa. OnpeneneHue Ipeserna
nocienoBarenbHocTd  Toyek. CBoiicTBa cxomsmmuxcsl IocienoBarenbHocTei. Teopema o paseHCTBE
COBOKYITHOCTH TIPEIEIIOB BCEBO3MOIKHBIX IIOCIIE/IOBATENLHOCTEH TOYEK MHOMKECTBA M 3aMBIKAHHUS ITOTO
MHOKecTBa. OnpeneNieHdsl BCIOLY IUIOTHOTO M HMIJIE HE IUIOTHOIO MHOJKECTBA B IIPOCTPAHCTBE,
cenapabeJibHOro npoctpancTaa. [Ipumepsl.

Tema 3. OTKpBITHIE M 3aMKHYTHIE MHOMKECTBA

OnpeieeHnst OTKPHITOTO ¥ 3aMKHYTOro MHOXKecTBa. IIpumepsl. TeopeMa o MOMONHEHAH OTKPHITOTO
MHOKeCTBA. TeopeMbl 00 OOBEIUHEHHH M IIEPECEUECHHMH OTKPBITHIX MHOMKECTB, 3AMKHYTBIX MHOIKECTB.
OTKpBITHIE H 3aMKHYThIE MHOYKECTBA Ha NPsMOoi. KaHTOpOBO MHOMKECTEBO.

Tema 4. Tlonuple METPHUYCCKIE IIPOCTPAHCTBRA. [IPHHITAIT COKUMAIOIMX 0TOOpaKeHHI

Onpenenende  (yHIAMEHTATBPHONW  IIOCIEIOBATENbHOCTH. TeopeMa o0  (yHIaMEHTAILHOCTH
cxopsueiica mocnenoBarebHOCTH. OIpelielieHHe TONHOTO METPHYecKoro mpocrpaHcTea. [Ipumepsr.
Teopema o BIONKeHHBIX mmapax. Teopema bopa. OmpepeneHue IononHeHHs mpocrpancrsa. Teopema o
CYIIECTBOBAHHH ¥  CIMHCTBEHHOCTH IIONOJHEHUs METPHYECKOro IpocTpaHcTa.  Omnpenenenue
cxuMaroniero oroopaxkerus. [TpHHIMIT CKUMAIOIUX 0ToOpaskeHUH. [IpuMeHenue IpuHIMIIA CKUMAOIIMX
oTOOpaKeHWH JUISL pelieHus anredpanyeckux, MppalMOHANBHBIX, TPAaHCIECHICHTHBIX W HHTEIPAJIbHBIX
ypaBHEHUI.



Paszen 2. Jluneitnpie 1 HOPMHPOBAHHBIE IPOCTPAHCTBA

Tema 1. JIuneiinpie mpocTpancTBa. JInHeHHbIe (YHKIMOHAIIBI

OmpesieneHUsT THHEHHOrO IPOCTpAHCTBA W €ro  uopnpocrpaHcrsa. OCHOBHBIE  IIPUMEPHI.
Omnpenenennst  JUHEHHO  HE3aBHCHMOM  CHCTEMBI  BEKTOPOB,  Pa3MEPHOCTH  IIPOCTPaHCTBa,
0eCKOHEYHOMEPHOTO MPOCTPAHCTBA, Oa3uca KOHEYHOMEPHOIoO IpocTpancTBa. Onpenenenus GpyHKIMOHANA,
AJIUTHBHOTO, OJIHOPOIHOTO ¥ JIHeitHOro pynxnuonana. [IpuMepsl. Onpenenenue sapa GyHKIHOHANA.

Tema 2. Brimykiibie MHOXECTBA M BBINYKIIble (yHKIHOHANEL Teopema Xana — banaxa. Jluneiinsie
HOPMHPOBAHHEIE IIPOCTPAHCTBA

Ormpeyienienysl BBITYKJIOTO MHOXECTBA M BBIIyKJIOro tena. Ilpumepsl. Teopema o BBRIMYKIOCTH
NePECEUEHHSI BBITYKIIBIX MHOKECTB. Onpeiesie ust BEITYKIOH 000JI0YKH MHOKECTBA H cUMILIeKca. Teopema
o cummiekce. OmnpeneneHus BBIIYKIOrO, IIOJ0XKUTEIBHO-0JHOPOJHOTO W OJHOPOIHO-BHITYKIIOIO
dyuxnuonana. IIpuMepsl. CBoHCTBa OJHOPOIHO-BBITYKIIBIX (QYHKIMOHANOB. OpeeneHue npoIoinKeHns
nmuueinoro ¢ynkuuonana. Teopema Xana— banaxa. Omnpenenenue (yHKIHOHANA, Pa3aeISIONIETrO
MHOXECTBA. leopeMa O CYIIECTBOBAHHH JIMHEHHOTO (yHKIMOHATA, pPA3[ENSIOIIEr0 JBa BEITYKIIBIX
MHOXKecTBa. OrnpeeeHus HOPMBL, JTUHEHHOTO HOPMUPOBAHHOIO IIPOCTpaHCTBA, OaHaxoBa MPOCTPAHCTRA.
ITpumepsl. OnpeneneHus NOANPOCTPAHCTBA HOPMUPOBAHHOTO IPOCTPAHCTBA H JIMHEHHOI0 MHOro00pazus.
Ormpenenenue MONHOW CUCTEMBI JIEMEHTOB.

Pasjen 3. EBKIHIOBEI U THIIBOEPTOBBI IIPOCTPAHCTRA

Tema 1. EBKIUIOBBI IPOCTPAHCTBA

Ompenenenusl CKIIPHOTO IPOM3BENEHUS W E€BKIMIOBA IpocTpaHcTBa. OCHOBHBIE IIPUMEPHL.
XapakTepHcTHYECKOe CBOHCTBO eBKIMIOBA mpocTpaHcTBa. HepaBeHcTBo Komm —  bymsaxosckoro.
Ompenenenuss  yriia  MeXIy  BEKTOpaMH, OPTOTOH&JIBHOCTH  BEKTOPOB,  OPTOTOHAIBHOM M
OPTOHOPMHPOBAHHOH CHCTEM BEeKTOPOB. Teopema o JIMHEHHOH HE3aBUCHMOCTH OPTOrOHAJIBHOH CHCTEMBI
BeKTOpOB. OnpeeneHus OpTOrOHAIBHOIO M OPTOHOPMHPOBAHHOTO Oazuca. [IpuMeps.

Tema 2. OproroHanbHbI Oazuc B cenapabenpbHOM E€BKIMIOBOM IpocTpaHcTBe. OpToroHanusanus
I'pama — IlIMunara

TeopeMa 0 CYETHOCTH OPTOTOHAILHON CHCTEMEI B cenapabenbHOM IpocTpaHeTBe. OpTOroHaIn3aIus
I'pama — IImuara. Teopema o cylnecTBOBaHMHM OPTOHOPMHpOBaHHOTO Oasuca B cenapabenbHOM
eBIJIMJ/I0BOM IIPOCTPAHCTBE.

Tema 3. HepaBenctro becceis. 3aMKHYThIe OpTOrOHaJBHBIE cHCTEMBI. TeopeMa Prucca — Ouiepa

Omnpenenenust pspga @ypse u kodppunuenroB Dypoe. Hepasenctso beccens. Onpenenchue
3aMKHYTOIl OpPTOHOPMHPOBAHHOM crcrembl. Pasercrso IlapceBans. Teopema o COBIAJEGHHM IOJHOTHI H
3aMKHYTOCTH OPTOHOPMHPOBAHHOH cucTeMbl B cenapabenbHoM npocrpancree. Teopema Pucca — @uinepa.
Kpurepuii OJHOTE OPTOHOPMHPOBAHHOM CHCTEMBI B IIOJIHOM CenapabebHOM IIPOCTPAHCTBE.

Tema 4. T'misbeproBo mpoctpancTBo. Teopema o0 m3omopdusme. OpToroHanbHOE JOIONHEHHE.
ITpsimas cymma

Onpenenenne rwib0epToBa mpocTpamcTBa. OrnpeneneHue H30MOpGH3Ma IBYX EBKIIHJIOBBIX
npoctpaucts. Teopema 06 u3omopdusme. OnpeneneHue OPTOrOHAILHOIO JOIOJHEHHS II0JIIPOCTPAHCTBA
ruip0epToBa IpocTpaHcTBa. TeopeMa O CYIIECTBOBAHMH M ENMHCTBEHHOCTH IIPEICTABICHMS 3JIEMEHTA
THIE0EPTOBA MIPOCTPAHCTBA B BHJIE CYMMBI 3JIEMEHTA IOANPOCTPAHCTBA M JIEMEHTA €r0 OPTOrOHANBHOIO
nmononHeHus. Cnencrus. OnpeaencHue IpsaMoil CyMMBL

Paznen 4. Jluneitnpie pyHKIHOHAIBL H JIMHEHHBIE ONIEPATOPEI

Tema 1. HempepsiBHble JIMHEHHBIE (YHKIMOHAIBI HAa HOPMHMPOBAaHHBIX IIpOCTpaHCTBax. leopema
Xana — banaxa B HOpMHPOBaHHOM IpocTpaHcTBe. ConpsKeHHOe IPOCTPAHCTBO

Onpeenienne HenpepsIBHOrO (yHKIHOHANA. KpuTepuu HENPEephIBHOCTH JIMHEHHBIX ()YHKIIHOHAJIOB.
OmpeieieHHe W CBOHCTBA HOPMEI HeTIpephIBHOTO NHHeHHoro ¢ynkuuonana. IIpumepsr. Teopema Xana —
Bamaxa B HOpMHPOBAHHOM IIPOCTPAHCTBE U e ciecTBUs. OnpeeneHus CyMMBbl TMHEHHBIX QYHKIMOHAIIOB,
IPOM3BE/ICHHS JIMHEHHOTO (YHKI[HOHAA HA YHCJIO M COLPSDKEHHOro npocTpancTsa. [Ipumepst. Teopema o
TIOJIHOTE COMPSDKEHHOIO IIPOCTPAHCTBA. TeopeMa O BHAE HENPEPBHIBHOIO JHMHEHHOro (yHKUMOHANA B
BEIIECTBEHHOM I'HJL0epTOBOM mpocTpancTBe. ONpeneneHue BTOPOro COIPSKEHHOIO IPOCTPAHCTBA M
pedaexcHBHOTO NPOCTPAHCTBRA.

Tema 2. Jlumeiinele omeparopsl. HempepslBHOCTP M OTrPaHHYEHHOCTH JHMHEHHOro onepaTopa.
ITpocTpaHCTBO JIMHEHHBIX OIIEPATOPOB

Onpenenenns JHHEHOro omneparopa, supa u  obpasa JuHelinoro oneparopa. IIpumepsr.
OnpeneseHns HEMPEPHIBHOCTH H OTPaHHYEHHOCTH JIMHEHHOIo omeparopa. Teopema O paBHOCHIBHOCTH



HENPEPBIBHOCTH ¥ OTPaHHYCHHOCTH JTHMHEHHOTO OIepaTopa, 3aJaHHOr0 Ha HOPMHPOBAHHOM NPOCTPAHCTBE.
Omnpenenenust HOPMBI OIIEPATOPA, CYMMBI JIMHEHHBIX OIIEPATOPOB, IIPOM3BEICHHUS IMHEHHOr0 oneparopa Ha
YUCJIO U MPOCTPAHCTBA HEIPEPHIBHBIX JIMHEHHBIX ONEPaTOpPOB.

Tewma 3. O6patnsiii onepartop. ConpspkeHHbIe oneparophbl. CaMOCONPSIKEHHBIE ONIEPATOPEI

Omnpenenenust IPOU3BEACHUS JIMHEHHBIX OIIEpPaTOPoB, oOpaTHoro oneparopa. Teopema o MHHEHHOCTH
oneparopa, obpardHoro juHednHomy. Teopema bamaxa o6 obpatnom omepatope. Jlemma o Tpoiike.
Onpenenenne conpsnkeHHOTo omeparopa. CBolcTBa CONPSKEHHBIX oreparopoB. Teopema 0 paBeHCTBE
HOPM OIIEpaTopa M CONPHKEHHOro K HeMy omeparopa. JleMma 00 aHHynsTOpe spa omepaTopa.
Ompezieniennss caMOCONPSDKEHHOTO ONepaTopa M MHBApHAHTHOTO IIOJNPOCTpaHCTBA. leopema o Buje
omeparopa, 00paTHOTO pa3HOCTH TOXKIAECTBEHHOI'0 M JIMHEHHOTO ¢ HOPMOI, MEHbIIIEH 1.

Tema 4. Criextp oneparopa. PezonbBenTa

Omnpenenenue pe3onbBEHTHl onepaTopa. OmpeneneHus PeryJsipHOrO YHCIA, CIEKTPa, TOYEYHOIo
CIIEKTPa, HENPEPLIBHOIO CHEKTpa. 3aMKHyTOCTh cnekrpa. IIpumepsl. CreKTpanbHEBIA pajguyc omeparopa.
Teopema o clieKTpe caMOCOIPSIKEHHOT'O OTIepaTopa.

Paznen 5. Mepa. Unrerpain Jlebera

Tema 1. Mepa minockoro MHOKECTBA

Ompenenenyie M CBOICTBA Mepbl IPSMOYroibHHKA. OmpeneneHHe SIEMEHTAPHOTO MHOMKECTBA.
Teopema 00 oOBenUHEHHM, IIE€PECCUCHHM, PAa3HOCTH W CHMMETPHYECKOH pPa3HOCTH 3JEMEHTAPHBIX
MHOECTB. Mepa 371eMEeHTapHOro MHOXKECTBA U ee cBoMCTBa. OlpeieNieHre BHEITHEH MEPBI IPOU3BOIBHOTO
MHOxecTBa. Omnpenesnenne H3MepuMoro MHoxxectsa. Ompenenesne u  cBoiictBa Mepsl JleOera.
M3MepuMOCTh OTKPBITHIX H 3aMKHYTBIX MHOkKeCTB. CylIecTBOBaHHE HEM3MEPHMBIX MHOMECTR.

Tema 2. Msmepumsie GpyHKIUH

Ompenenenre uamMepuMoit pyHkuuu. Teopembl 00 H3MEPUMOCTH CYMMEI, Pa3HOCTH, ITPOU3BEICHUS,
YACTHOIO, CYNEPHO3MIMM M IpeJiena II0CIeN0BaTeNbHOCTH HM3MepuMbIX  GyHKui. Omnpenenenue
OKBHBAJICHTHOCTH JBYX (yHkumii. Teopema 00 wm3MepuMOCTH (YHKIHMH, HKBUBAJICHTHOH H3MEPHUMO
Gynkimu. OnpeeneHne CXOAUMOCTH IT0YTH BCiofy. Teopema 00 u3MepuMOCTH (DYHKIMH, K KOTOPOH IOYTH
BCIOZly CXOJMTCS IIOCJIENOBATENbHOCT M3MepuMblX (yHxnumi. Teopema FEroposa. Omnpenenenme
cxoIuMocTH 110 Mepe. CpaBHEHHE CXOAMMOCTH II0 MEpe U CXOJUMOCTH OYTH Beioay. Teopema Jlysuna.

Tema 3. Murerpan Jlebera

Onpenenenne npoctoil Gyuxipm. Kputepuii uamepuMocT QyHKITHH, IPHEEMAOIIEH He Gonee uem
CYETHOE YHCJIO PA3NIMYHBIX 3HaYeHHi. OnpeneneHns CyMMHPYEMOCTH IIPOCTOH (PYHKIIHH M ee HHTerpaia
JleGera, cBoiicrea. TeopemMa 00 wu3MepuMoil (QYHKIMH Kak IIpeAeie PpaBHOMEPHO CXOJsIIEHcs
TIOCIIE/IOBATENBHOCTH NPOCTHIX (DyHKIME. PacipocTpanenye NOHSTHS CYMMHPYEMOCTH 1 uHTerpaia Jlebera
Ha NPOU3BOJIBHEIE H3MepuMble (yuknuu. CroiicTsa unrterpana JleGera.

Tema 4. OcHoBHbIe TeopeMbl 00 uHTerpane Jlebera. Murerpan Jlebera Ha MHOXKeCTBe OECKOHEUHOI
Mepsl. CpaBuenue uaTerpason Jlebera u Pumana

Teopemsr 06 unTerpane Jlebera Ha c4eTHOM JU3BIOHKTHOM O0BEIMHEHHMH MHOXKecTB. HepareHCTBO
YeOrimésa. Teopema 006 abcomorHoit HenpepriBHOcTH HHTerpana Jlebera. Teopema Jlebera. Teopema
b. Jleu. Teopema ®ary. Pacnpocrpanenue wuuTerpana Jlebera Ha MHOKeCTBa OECKOHEUHOM MepbI.
CpaBHenue uHTerpanor Jlebera u Pumana.

Copepaxanue NPAKTHYECKHX 3aHATHIL 10 JUCHHIINHE

Paznen 1. Merpuueckue mpocTpaHcTBa

Tema 1. Ompenenenue MeTpuyeckoro mpoctpaHcTa. CxonumocTs. IlnoTHRIE mOJIMHOMKECTBA.
OTKpBITHIE ¥ 3aMKHYTHIE MHOXKECTBA

Pemenue 3agau.

Tema 2. IlonHBIe METpHYECKUE TPOCTPAHCTRA. [IPUHIMII CXKUMAROIHX 0TOOpaKeHHH

Pemtenue 3agay.

Paznen 2. JluneiiHble 1 HOPMHPOBAHHBIE IPOCTPAHCTBA

Tema 1. Jluneitapie npocrpancTBa. Jluneitnpie (QyHKIMOHANBL. BBIIYKIbIe MHOXKECTBA U BBITYKIIbIC
(GyHKIMOHANBL. JIMHEHHbIE HOPMHPOBAHHBIE IIPOCTPAHCTBA

Pemenue 3amau.

Paszmen 3. EBKH10BBI ¥ THIILOEPTOBEI IIPOCTPAHCTBA

Tema 1. EBxmumoBel mpocTpasctBa. OpToroHaipHbIH 0azuc B cenapadelbHOM EBKIHIOBOM
npoctpanctee. Oproronanusanus I'pama — [ImMunara



Pemenne 3agauy.

Tema 2. HepasenctBo beccens. 3aMkHyThle opTOroHajipHble cucTeMBI. Teopema Pucca — ®urmepa.
I'misbeproBo npocrpancTBo. Teopema 00 nsomopdusme. OproronansHoe ponosHenue. [Ipsamas cymma

Pentenne 3anau.

Paznien 4. Jluneiinpie pyHKIMOHAIBI M IMHEHHBIE OIIEPaTOPhI

Tema 1. HempeprsiBHple nHHeiHbIE (YHKIHOHANBI HAa HOPMHPOBAHHBIX IIPOCTPAHCTBAX.
ConpsbxenHoe nIpocTpascTBo. JInHelnbie onepaTopsl. [IpocTpancTBO JIMHEHHBIX ONIEPATOPOB

Pemenue 3agay.

Tema 2. O6parubiii oneparop. ConpspkerHble oneparopsl. CaMoconpshkeHHBIE oneparopsl. Criekrp
oneparopa. Pe3onbenTa

Pemenue 3anau.

Paznien 5. Mepa. Unrerpan Jlebera

Tema 1. Mepa nnockoro MaoxecTsa. M3mepumele Gpynxnun

Pemenue 3anad.

Tema 2. Unrerpan Jlebera

Pemenne 3anay.

- OBPA30OBATEJIBHBIE TEXHOJIOTI'HA

B mnpenomasannu JUCHHMIUIAHBEL «DYHKIMOHAIBHBIA aHaJM3» HCIONB3YIOTC pPazsHOOOpazHBIC
00pa3zoBaTeNbHbIe TEXHOJNOIHMH KaK TpaJHUIUOHHEIE, TAK U C IPUMEHEHUEM AKTHBHBEIX M HHTCPAKTHBHBIX
METOJIOB O0yUCHHS.

AXTHBHBIC H HHTEPAKTHBHBIE METO/IbI O0YYEHHSI:

® HHTEPaKTHBHBIE JICKIHHU (110 BCEM TeMaM).

6. OLEHOYHBIE CPEJCTBA JUIAI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOUYHOM ATTECTAIIMH ITO UTOT'AM OCBOEHUA JUCIUIIAHBI 1
YUEBHO-METOJAYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM PABOTHI
CTYJAEHTOB

Texymmii KOHTPOJIb yCIIEBAEMOCTH
PeliTunr-konTpoas 1
[TpoBepHTh AKCHOMBI METPHKH JUUISI 3aJaHHO# (OPMYJIBL.
IIpoBepuTh, ABIAETCA M B 33J[aHHOM IIPOCTPAHCTBE 3aaHHas 10CIIe[0BATEIbHOCTD CXOISIIENCH.
[TpoBepuTs, sIBIIETCS JIM 3aaHHOE IIPOCTPAHCTBO ITOJTHBIM.
[TpuOimKeHHO peIluTh 3aiaHHOe (PYHKIIMOHAILHOE YPpaBHEHHUE.
[TpuOnmKeHHO PEMIUTE 3aJaHHOe ypaBHeHHe @pearojsbMa BTOPOIO POAA MM yPaBHEHHC
Bonsteppa.
PeHTHHr-KOHTPOJIL 2
1. IIpoBepuTs, SIBISETCS JIM 33aHHOE MHOKECTBO BBILYKJIBIM MHOXKECTBOM, BBITYKJIBIM TEJIOM.
2. TlpoBepHTH, MOXHO JIH 3a]]aTh CKAJISIPHOE TIPOU3BEICHUE IIpeanaraeMoi hopMyIToH.
3. OproroHaJM3upoBaTh 33JAHHYIO CUCTEMY B 33J[aHHOM IIPOCTPAHCTBE.
4. HaiiTi HOpMY 3aJIaHHOTO JITHEHHOTO (D)YHKIIMOHAJIA MITH JIMHEHHOTO oIlepaTopa.
5. HaiiTu ciexTp 3ajaHHOrO JUHEHHOrO onepaTopa.
PeliTHHI-KOHTPOIL 3
1. Jlokasarb, 4TO 3aJJaHHOE MHOKECTBO M3Mepumo. Haliti ero mepy.
Jlokasats, 4To 3a/1aHHast QyHKIHS H3MEpUMA.
JlokazaTs cXOIMMOCTh 3aJJaHHOH IIOCIIEIOBATENFHOCTH K 3aJaHHOH (QYHKIUHU MMOYTH BCIOAY WIIH 110
Mepe.
4. Haiitu 3ananubiil uaTerpain Jlebera.

D =

R

IIpomexxyTouHast aTTECTALMS 110 HTOI'aM O0CBOCHMS JHCIMILIMHBI (324€T)
KoHTpo/ibHbIE BONIPOCHI K 3a4€Ty
1. IlpoBepHTh aKCHOMEI METPHUKH IS 3a1aHHOH (GOpMYIIBL.
2. TIpoBepHTS, SIBIISETCS JIM B 33JaHHOM IPOCTPAHCTBE 3aJlaHHas MOCIEI0BAaTEIbHOCT CXONAIIECHC .



Lol e

Bonsreppa.

[IpoBepUTh, ABISIETCS JIM 33/IaHHOE [IPOCTPAHCTBO MOIHEBIM.
ITpuOmMKeHHO peruTh 3a1aHHoe QYHKIIMOHATIBHOE YPABHEHHE.
[TpubiuiKeHHO pEImMTh 3aJaHHOE ypaBHeHHEe @pearoiapMa BTOPOrO poJa MM  YpaBHEHHE

6. IlpoBepuTh, IBISETCS JIM 33/IAHHOE MHOMECTBO BBITYKIIBIM MHOXKECTBOM, BBITYKIIBIM TEIIOM.
7. TIpoBepHTH, MOYHO JIA 33/1aTh CKAJSIPHOE IPOU3BEICHHE IIpeuiaraeMoit GopMyJIoii.

8. OpTOroHaJM3UPOBATE 33JAHHYIO CHCTEMY B 33JJaHHOM IIPOCTPAHCTEBE.

9. HaiitH HOpMY 33JaHHOTO JIMHEHHOTO (DYHKIMOHAJIA HIIH JIMHEHHOTO OIIeparopa.

10. HaifTu criexTp 3a1aHgoro JMHEHHOTro omeparopa.

11. Jloxa3zarp, 4TO 3aJJAHHOE MHOECTBO U3MepuMo. Halitu ero mepy.
12. Jlokasath, 94T0 3anaHHas GyHKIHS H3MEpHMa.

13. JlokasaTh CXOAMMOCTh 3aJIAHHOM NOC/IEN0BATEILHOCTH K 33IaHHON (DYHKIMH IIOYTH BCHOJY HJIH 110

Mepe.

14. Haiitu 3aannbiit unrerpan Jlebera.

CamocTosiTesbHast paGOTa CTYJACHTOB
TeMbl caMOCTOSITEILHBIX paﬁoT

1. IIpoBepHTH aKCHOMBI METPHKH JJISI 33/ JAHHOH (HOPMYJIBL.
2. TlpoBepHTh, SBISETCS JIM B 3aJaHHOM IIPOCTPAHCTBE 3a/1aHHAs II0CIIEN0BATENbHOCTD CXOAAIIEHCSL.
3. TIpoBepuThb, ABJISIETCS JIH 3aJaHHOE IPOCTPAHCTBO ITOJIHBIM.

4. IpuGnmKeHHO PelTHTh 3a1aHHOe (DYHKIIMOHAJIFHOE YpaBHEHHE.
5. IlpubmMKeHHO pEUIMTh 3a/laHHOe ypaBHeHue @DpeiroiabMa BTOPOrO pPoJa MM ypaBHEHHE

Bonsreppa.

6. TIpoBepHTE, SBISETCS I 33JAHHOE MHOKECTBO BBIITYKJIBIM MHOMECTBOM, BBITYKJIBIM TEIIOM.
7. TIpoBepuTh, MOKHO JIH 33aTh CKaIIpHOE IIPOM3BEICHUE NpeiaraeMoi GopMyJIoi.

8. OpToroHanM3MpOBaTh 3aJaHHYIO CHCTEMY B 3aJJaHHOM IPOCTPAHCTBE.
9. Haiiti HOpMY 3aJaHHOIO JIMHEHHOIO (YHKIIMOHAIA MM JIMHEHHOTO OIeparopa.
10. Haiitu criekTp 3aJJaHHOTO TMHEHHOTO OIeparopa.

11. Jlokasats, 4TO 3aJJaHHOE MHOXKECTBO M3Mepumo. Haiitu ero mepy.
12. JTokaszark, 4T0 3aJjaHHas GyHKIHI H3MepUMa.

13. Jloka3aTh CXOOMMOCTb 3aIaHHOHN IOCIIEIOBATENLHOCTH K 3aaHHON (DYHKIIMH IOYTH BCIOAY HIIH I10

Mepe.

14. Haiitu 3amanubiii weTerpan Jlebera.

CamocroarenpHas paboTa CTYIEHTa COCTOMT B BBIIOJHEHHM 3alaHHH THIIOBOTO pacyera,

0(pOpPMIIIEMOTO OT/EIBHBIM OTHETOM M 3allHINAeMOro CTyJAEeHTOM. MeTonuuecKne yKasaHus M 3alaHHs
MOKHO HaiTi 1o cepiike: http://analysis.petrsu.ru/attachments/article/27/fa2012.pdf.

@on1 OLEHOUHEBIX CPECTB JUIs IPOBEJICHHUS aTTECTAIlMH YPOBHS c(hOPMHPOBAHHOCTU KOMIIETEHIUI
00y4aromMxcs Mo JUCIAIIIHHE 0QopMIIIeTCs! OTAEIBHBIM JOKYMEHTOM.

7. YYEBHO-METOJIWYECKOE Y HHOOPMAIIMOHHOE OBECIEYEHUE
JTACIMIITHHBI

7.1. Kuuroo0ecne4eHHoCTh

HaumeHoBaHHE JIHTEPATYpPhL: aBTOP,
Ha3BaHHE, BU H3JaHUA, U3AATENLCTBO

Top w3panus

KHHUT'OOBECITEYEHHOCTD

Konu1ecTBo 3K3eMIUIIPOB
u3nanuit B 6ubmotexe Bal'y B

Hanwnuue B 2JIeKTPOHHOM
6ubnuoreke Bal'yY

cootBercTBum ¢ PI'OC BO
1 2 3 4
OcHoBHas THTEpaTypa
1. @yHKIMOHAIBHBIA aHANH3 2014 http://www.studentlibrary.ru/bo
[Dnexrponnstit pecype] : yuedHoe ok/ISBN9785788216508.htm|
nocobue / Kpenkoropcekuit B. JI. -
Kasans : M3natenscteo KHUTY- 116 c.
- ISBN 978-5-7882-1650-8.
2. JIeKUHH IO BBITYKIOMY H 2014 http://www.studentlibrary.ru/bo

MHOTO3HAYHOMY aHATH3Y
[Dnextpounsiii pecype] /

ok/ISBN9785922115582.html




ApytioHos A. B - M.: @PU3MATIIUT,
184 ¢. — ISBN 978-5-9221-1558-2.

JlononnurepHas JATepaTypa

1. DnemMeHTHI TEOPHHU (ryHKLHMIH U
(YHKIMOHAJIBHOTO aHANIM3a
[2nexTponnslii pecype] / Konmoropos
A. H., ®omun C. B. -

T7-e w3, - M. : ®DUIMATIIUT, - 572 c. -
ISBN 978-5-9221-0266-7.

2009

http://www.studentlibrary.ru/bo
ok/ISBN9785922102667.html

2. OyHKUHOHANBHBIN aHANH3:
METOHYECKHE YKa3aHHA K
NPaKTUYESCKIM 3aHATHAM
[Dnexrponnsiii pecype] /

Bnacosa E. A., KpacHosckuii E. E.,
Mapuesckuii U. K.; mox pen.
3apy6una B. C. - M.: M3natenscTBo
MI'TY um. H. 3. baymana, - 77 [3] c.

2009

http://www.studentlibrary.ru/bo
ok/bauman_0005.html

7.2, llepunoguyueckue H3xaHus

1. Vcmexw maremaTHYecKux Hayk, xkypHain PAH (kopnyc 3, ayn. 414)

7.3. UuTepHeT-pecypebl

http://window.edu.ru/
http://www.exponenta.ru/
3. hitp://allmath.com/

k.

=

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUAIIJIMHBI

Jnsa peanuzanuy JAHHOM JUCLUIUIMHBEL MMEIOTCS CIIEHMANIbHBIE IIOMEINEHUS ISl [IPOBECHUS
3aHATHH JIEKIMOHHOTO M IpaKTHYecKoro THma. [IpakTHdeckue pabOTBHI MPOBOJATCS B JlabOpaTopHu

YHCJICHHBIX METOJ0B (405-3).

Hepetlem, HCITIONIB3YyEMOT' O THIEH3UOHHOTO IIPOrpaMMHOT0 obecrieueHus:

1. Microsoft Excel,
2. Maple.




Pabouyio nporpammy cocrasui gouent JJomonos A. E. %4\

7 (frommuce)
Penensent (npeacrasurens paboTogaTes):
3aM. Jupexropa 110 passuruio OO0 «bananc» Koxun A. B. /C/

(l}énmicx,)
ITporpamma paccMoTpeHa ¥ ogoOpena Ha 3aceqanuu kadeapsr @Aull

IIporoxon Ne fy()/ or 2608 2019 rona @k
3asenyrommii kagenpoit bypkos B. 1. —

(moamuce)
Paboyas mnporpamma paccMoTpeHa u oxoOpeHa Ha 3acelaHdM  y4eOHO-METOAMYECKOH KOMHCCHM
nanpasienus 02.03.01 «Maremartika 0 KOMIBIOTEPHBIE HAYKHY
. . :
IIporoxon Ne 72 or 26.08. 20/ rona @

IIpencenarens komuccuu: 3asenyomuii kadenpoit bypkos B. /1.

(nonmuce)



JIMCT NEPEYTBEPKAEHW
PABOYEH ITPOT'PAMMBI JTUCITUIIJINHBI

Pabouast nporpamma oo0peHa Ha yueOHBIH roj

ITporoxomn 3acemanust kadenpsr No oT roja

3aBeayrommii Kageapoi

Paboyast nporpamma ogobpena Ha yueOHbIH 1o
ITpoTokon 3acenanus kahenps Ne or rojia
3apenyromui Kaheapoit

Pabouyast nporpamma ogobpena Ha yueOHBIH 1o/
IIpoToxon 3acenanus kadenpsr Ne oT roja

3apenyrommii kKadempoit




JIACT PETACTPAIIMHA U3MEHEHHWI
B pabouyIo NporpaMMy JAUCLUTTHHEL
OYHKLIMOHAJIbHBIM AHAJIN3
oOpasoBaressHOI iporpammMel HanpasieHus noarotosku 02.03.01 «MaTtemaTuka U KOMIBIOTEPHBIE HAYKHY,
HanpaeJjieHHOCTh: «MaTeMaTHuecKre MeTobl B KOHOMHKE U (puHaHcax» (bakanaspuar)

Homep BHeceHbl UBMEHEHHS B YacTH/pa3/iesibl Hcnonnurens OcHoBaHKe
H3MEHEHHS paboueii mporpamMMbl OHO (HoMep W faTa MpoToKoNa
3acenanus kadeapsl)

1

3aB. Kadenpoit /
(Iopnuce) (PHO)




