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1. IlosicHuTEILHASA 3aITHCKA
1.1. leap u 3aga4u JUCHUILIHHDBI

Llenv Oucyunnunvl:  oOydeHHMe CTyAeHTa (yHIaMEHTaIbHBIM METOJAaM TEOPHH METPUUECKUX
MPOCTPAHCTB, TEOPUH OMEPATOPOB, TEOPHH MEP U UX MPUIOKEHHUHN B CMEKHBIX 00IACTAX.

3a0auu Oucyunaunvl: HAYYUTh CTyJEHTa JBOMHOMY 3pEHHUIO: C OJHOW CTOPOHBI CIEAWUTH 32
BHYTPEHHEH JIOTUKON pa3BUTHS TEOPHUH MHOKECTB, OOIEH TEOpUM HEMPEPBIBHBIX OTOOpaKEHUM
METPUYECKUX U TOMOJOIMYECKHX IPOCTPAHCTB, JMHEHHBIX HPOCTPAHCTB M (YHKIMOHAJIOB U
OIIepaTOpPOB HA HUX, YHUCTON TEOPUU MEPBI U UHTETPUPOBAHUE B OOIINX «IIPOCTPAHCTBAX C MEPOID», €
Ipyroil — He ymyckaTb U3 BHIY OOCIY)XHBaeMyl0 HTHUMHU Oojiee aOCTPaKTHBIMH OOJIACTAMU
MaTEeMaTUKU NPOOJIEMAaTHKH KJIACCHUYECKOTO U J1aXKe MIPUKIIAJHOTO aHAJIN3A.

1.2. IlepevyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHUsl N0 AUCLHHUILINHE, COOTHECEHHBIX €
HHAMKATOPAMHU JAOCTHKEHUs KOMIIeTeHIN i

Komnerenuus HNuaukaTopbl KOMIETeHIUIT Pe3yabTaTnl 00y4yeHus
(kK01 1 HAMMEHOBAHUE) (kK011 1 HAMMEHOBAaHHE)

OIIK-2. Criocoben OIIK-2.3. [InanomepHO ciexyeT 3nams: (byHAaMeHTaNbHbIC
000CHOBAaHHO BBIOMPATb, OIIpeIeNICHHOM JIOTUKE, BeoyIIeh K METOAbl TEOPHU METPUYECKUX
JopabaThIBaTh U IPUMEHSTh PELICHUIO TeKyILIeH 3a1a4H. IPOCTPAHCTB, OCHOBBI TEOPHUH
JUTSL peILIeHUs OIepaTopoB, TEOPUU MEp U HUX
UCCIIeIOBATENbCKUX U NPWIOKEHHH B CMEXHBIX
IIPOEKTHBIX 3a/a4 00J1acTsIX;
MaTeMaTH4ecKue METOJIbI U Ymems: pelatsb 3a7a4uu
MOJIEJH, OCYILECTBIISIT (YHKIMOHAIBHOTO aHaju3a C
MPOBEPKY aAEKBATHOCTH Y4eTOM NPHUKJIAAHBIX 3a/1a4;
MoOJeJIed, aHAIM3UPOBATh Braoemv: HaBbIKaMU pelIeHUs
pe3yJbTaThl, OLIEHUBATh TeMaTHUYECKUX 3a/1a4 Kypca.
HaJIe)KHOCTh M Ka4eCTBO
(YHKIMOHUPOBAHUS CUCTEM

1.3. MecTo tucuMnJIMHbI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Hucnunnuna «OyHKIIMOHATBHBIA aHaAIM3)» OTHOCHTCS K OO0s3aTeJIbHOW YacTH OJOKa JUCIUIUIMH
y4eOHOro IJIaHa.

Jlns ocBOCHMST AUCIUIUTMHBI HEOOXOIUMBI 3HAHUS, YMEHHS M BIIaJICHHs, COPMHPOBAHHBIE B XOJIE
M3YYCHHS CIEAYIOMUX IUCHUIUTHH: «JluddepeHnnansHoe U UHTErpaibHOe ucuncieHue», «Teopus
YUCJIOBBIX W (PYHKIIMOHAIBHBIX PAZAOBY», «Teopuss WMHTErpajoB W HESIBHBIX (QYyHKIUN», «OOmas
anreOpa u Teopus uncem», «JIuneinas anre6pay.

B pe3ynbrare 0ocBOCHUS AUCHUIUIMHBI (POPMUPYIOTCS 3HAHUS, YMEHUS M BIQJICHHS, HEOOXOAUMBIC NS
W3YUYEHUs CIEQYIOUUX AUCHUIUIMH: «MeToapl ONTUMH3ALUNY, « IIEMEHThI P-aJUYECKOro aHajiu3a U
€ro MPWIOKEHUS K KpunTorpadun», « Teopust KoTUpOBaAHUS.

2. CTpyKTYypa IMCHUILIHHBI
Oobmas Tpya0EMKOCTh TUCHUIUINHBI COCTaBseT 4 3.e., 144 akageMuyeckux yaca.

CTpyKTypa IMCUMIVIMHBI IS 04HOI GopMbI 00yUeHM s

O06beM aucHUIIIMHBEL B (OpME KOHTAaKTHOW paboThl OOydYaromuxcsi ¢ TeAarorundecKuMu
paOoTHMKaMu W (WJIM) JHMIAMH, TPUBJICKAaeMbIMH K pealu3alii 00pa30BaTeNbHOW MPOrpaMMbl Ha
WHBIX YCIIOBHSX, PU IPOBEICHUH YICOHBIX 3aHATHMN:

\ Cemectp \ Tun y4eOHbIX 3aHATUN \ KonunuectBo




4acoB

5 Jlexknuu 24

5 [IpakTHuecKkue 3aHATHS 32
Bcero: 56

OObeM TUCIUIUTMHEL B (hOpME CaMOCTOSITEIbHON paboThl 00YJAIOIINXCS COCTABIISET 88

AKaACMHUYCCKHUX 4aCOB.

I.

II.

I11.

IVv.

3. Conepxxanue QM CUMILTHHBI
BBoanbie NOHATHSA (PYHKUHMOHAIBLHOIO aHAIU3A.

MeTpnqecmle H TONMOJOTHYE€CKHE MTPOCTPAHCTBA:

METPUYECKOE TPOCTPAHCTBO; HEMPEpPHIBHBIE OTOOPaXXEHHS METPUYECKHUX IPOCTPAHCTB;
M30METpUSL; IpeiebHasi TOUKA; 3aMbIKaHUE; CXOJUMOCTb; MTOJIHbIE MTOJIMHOYKECTBA; OTKPBITHIE U
3aMKHYTbIE MHOJKECTBA; ITOJIHbIE METPHUECKHE NMPOCTPAHCTBA: TEOPEMa O BIIOXKEHHBIX ILApax,
Teopema bopa; mpUHIMI CKUMAIOMUX OTOOPaXCHWH: MPUMEHEHHE MPHHIUINA COKUMAIOIINX
oroOpaxkeHMi B Teopuu AuddepeHInanbHbIX ypaBHEHHH; TOMOJOIMYECKOE MPOCTPAHCTBO:
CpPaBHEHHE TOIOJOTIHH, ONpPENeNsIIOIINE CUCTEMBl OKPECTHOCTEH, 0a3za; akCHOMBI CUETHOCTH;
CXOJALIMECS MOCIEA0BATENbHOCTH B T; HENpPEphIBHBIE OTOOpaKEHUSA: TOMEOMOP(U3M; aKCHOMBI
OTJEIUMOCTH; CIIOCOOBI 33JaHUsI TOTIOJIOTMH B MPOCTPAHCTBE; METPU3YEMOCTh; KOMIIAKTHOCTh U
MIOJIHAasE OTPaHMYEHHOCTb; IPEIKOMIIAKTHbIE MHOMKECTBA B METPUUYECKMX MPOCTPaHCTBAX;
Teopema Apuena; Teopema [leano; paBHOMEpHast HENPEPHIBHOCTh; HETIPEPBIBHBIE OTOOPasKEHUS
METPUYECKHUX KOMIAKTOB.

HopmupoBaHHbIe U TONOJIOTHYEeCKHE JMHEHHbIe IPOCTPAHCTBA:

JUHEWHBIE TIPOCTPAHCTBA; BBINMYKIBIE MHOXECTBA; OJHOPOJHO-BBINYKIbIE (PYHKIIMOHAIHI;
¢byHkMoHam MMHKOBCKOro; Teopema XaHa-baHaxa; OTIenMMOCTb BBINYKJIBIX MHOXECTB B
JMHENHOM MPOCTPaHCTBE; HOPMUPOBAHHOE MPOCTPAHCTBO; MOANPOCTPAHCTBA HOPMUPOBAHHOTO
IPOCTPAHCTBA;  (aKTOP-NPOCTPAHCTBA HOPMHPOBAHHOIO  NPOCTPAHCTBA;  EBKJINIOBO
IIPOCTPAHCTBO: OPTOrOHAIM3AIMS, HEPABEHCTBO beccerns; 3aMKHYThIE OPTOrOHAJIBHBIE CHCTEMBI;
MIOJIHBIE €BKJIMAOBBI MpOCTpaHcTBa: TeopeMa Pucca-dumiepa; runps0epTOBO MPOCTPAHCTBO:
Teopema 00 m3oMoOp(du3Me, MOANPOCTPAHCTBO, OPTOTOHAIBHOE MJONOJIHEHHE, TpsMas CyMMa
HNOJIPOCTPAHCTB; TONOJOIMUYECKOE JIMHEHHOE MPOCTPAHCTBO, JIOKAJIbHASI BBITYKIOCTb, CUETHO-
HOPMHUPOBAHHOE MPOCTPAHCTBO.

JInHeliHbIe onepaTopsbl U JIMHelHbIe (PYHKIMOHAJIBI:

HENPEPBIBHBIN JTMHEWHBIN (YHKIIMOHAT B TOMOJIOTUYECKOM JIMHEHHOM MPOCTPAHCTBE; JIMHEHHBIH
(GyHKIIMOHAT B HOPMHPOBAHHOM IIPOCTPAHCTBE;, TeopemMa XaHa-baHaxa B HOPMHPOBAHHOM
IIPOCTPAHCTBE; JIMHEHHBIN (PYHKIIMOHAT B CYHETHO-HOPMUPOBAHHOM IPOCTPAHCTBE; COMPSIKEHHOE
IPOCTPAHCTBO, CUIIbHAS TOTIOJIOTHS B CONPSKEHHOM IPOCTPAHCTBE; ci1abasi TOMOJIOTUs U ciabdas
CXOMMOCTh B JIMHEMHOM TOMOJOTMYECKOM IPOCTPAHCTBE; ciabas TOHOJOTHs M ciadas
CXOAMMOCTh B HOPMHMPOBAHHOM IPOCTPAHCTBE; cjiabasi TOMOJIOTHMsSI M ciiabas CXOAMMOCTh B
COIPSDKEHHOM MPOCTPAHCTBE; IMPOCTPAHCTBO OCHOBHBIX (YHKUMH; 000OIIeHHBIE (DYyHKIUHY;
orepanuu  Haj 0000meHHBIME  (QyHKIMAME;, TudQepeHIraIbHbple ypaBHEHUS B KIilacce
00001IeHHbIX (DYHKIMA; JTHHEHHBIN omepaTop: HENpPEepbIBHOCTb, OTPAaHUYEHHOCTb, CyMMa H
MIPOM3BEACHNE IMHEWHBIX ONEepaTOpOB, OOpaTHBIM ormepaTrop, OOpPaTHMOCTbB; COIPSKEHHBIN
OIIepaTop: CONMPSLKEHHBIN ONEPATOpP B €BKJIMIOBOM IIPOCTPAHCTBE, CAMOCOIIPSKEHHBIN Oneparop,
CHEKTP ONEepaTropa; KOMIIAKTHBII OIepaTrop: CBOWCTBA KOMIIAKTHOI'O OIEpaTopa, COOCTBEHHBIE
3HAYEeHUs1 KOMIIAKTHOTO OIepaTopa, KOMIAKTHBIE ONEpaTopbl B T'MJIOEPTOBOM MPOCTPAHCTBE.
CaMocorpsiKeHHbIE KOMITAKTHBIE OIIEpaToOpbl B THILOEPTOBOM IIPOCTPAHCTBE.



V. Mepa u nnrerpai Jledera:

Mepa 3JIEMEHTapHbIX MHOXECTB, Mepa IIJIOCKHX MHOXKecTB; Mepa JleGera B obmem ciyuyae;
MPOJO/DKEHHE MEphl C IMOJIYKOJbIla Ha IOPOXKIEHHOE WM KOJIbLO; aJJUTUBHOCTb U |-
alUTUBHOCTh; JleOeroBo mpoJoKEHHWE Mephbl; H3MepuMble (YHKIMU: ONepalud Haj
U3MEPUMBIMU (YHKIHUSAMHU; 3KBUBAJEHTHOCTh; CXOJMMOCTh IOYTH BCroAy: Teopema Eroposa;
CXOAMMOCTb II0 Mepe: TeopeMa Jly3nHa; CBS3b MEXIY CXOOUMOCTBIO IIOYTH BCIONY H
CXOJIMMOCTBIO TI0 Mepe; TpocThie QyHKIMH; nHTerpai Jlebera oT mpocTol (GYHKIMU; UHTETpaT
JleGera ot mpoctoil pyHKIMM; nHTErpan Jlebera Mo U3MepUMOMY MHOXECTBY KOHEUHOI MepBhl;
cBs13b mHTETpana Jlebera ¢ maTerpasiom Pumana; Teopemsl Jlebera, Jlesu u dary o npenensHOM
nepexoe IO 3HAaKOM HHTerpana; uHTerpan Jlebera mo MHOXeCTBY OECKOHEUHOH MeEpHI;
uHTerpan Jlebera xak (yHKIHMS MHOXECTBa; Teopema Pamona-Hukxommuma; mepsr CtuibTbeca:
unterpai Jlebera-Ctunprheca, unrerpan Pumana-Crusibrbeca.

VI. IIpocTpaHcTBO CyMMHpPYeMbIX (pyHKIMIA: mpocTpaHcTBO L1:
CBOMCTBA, BCIOAY IUIOTHBIE MHOXECTBA B HEM; IIPOCTPAHCTBO L2: CBOWCTBA, BCIOJY IUIOTHBIE
MHOY€ECTBa B HEM; Teopema 00 n3oMop(du3Me; CXOAUMOCTh B CpeIHE-KBAAPATUYHOM U €€ CBSI3b C
IpYTMMH BHAaMU cxoauMocTH; OpTOroHanbHblE CHCTEMBl (QYHKOMM B L2; psabl IO
OpPTOrOHAJILHBIM cHUcTeMaM; peoOpa3oBanue Dypbe: npeobdpa3oBaHue Dypbe B MPOCTPAHCTBE

La(—o0,+o0) , mpom3senenne Jlanmaca.

VII. IIpeoOpa3oBanmne ®@ypbe:
npeobpazoBanne QDypbe-CTuibTheca; TOHATHE OOOOIIEHHBIX (QYHKIMH W WX CBOWCTBA:
npeodpazoBanre Oypbe 0000IICHHBIX (PYHKIIHHA, MPUIOKEHHE K pelIeHnt0 auddepeHnanbHbIX
YpaBHEHUI.

4. O0pa3oBaTe/bHbIC TEXHOJIOTHHU

JLiist poBeieHus 3aHAmMUL IeKYUOHHO20 Mund 1o TUCIUIUINHE TPUMEHSIOTCS TaKie 00pa30BaTEIbHBIE
TEXHOJIOTHH KaK MpoOJIeMHasl JICKITHU, JICKITUsA-0ece1a ¢ MPUMEHEHHEM CIIaliI-TIPOeKTOopa.

JUist IPOBEAICHUS npaKmuyecKux 3aHamuil UCTIONB3YIOTCS TaKue oOpa3oBaTeIbHBIE TEXHOJIOTHH KaK:
perieHne 1 00Cy>XIeHHE BOIPOCOB M 3ajad.

B pamkax camocmosmenvnou pabomsl CTYISHTOB TPOBOAMUTCS KOHCYJIBTUPOBAHHE W IPOBEPKA
JIOMAIIHUX 3aJaHUI MMOCPECTBOM JIEKTPOHHOMN MOYTHI.

B nepuon BpEeMEHHOro TNPUOCTAHOBJIEHUS IIOCEIIEHUS OOYyYaloIUMHCA MOMEUICHUH W
tepputopun PITY nns opranuzamum yueOHOTro mporecca ¢ IpUMEHEHUEM 3JIEKTPOHHOTO O0yUYeHHS U
JUCTAHIIMOHHBIX ~ 00pa30BaTENbHBIX TEXHOJIOTMH MOTryT OBITh  HCIOJIB30BaHbl  CIEIYIOLIHE
o0pa3oBaTesbHbIE TEXHOJIOTHHU:

— BU/ICO-JICKIINH;

— OHJIAMH-JICKLIUU B PEKUME PEAIBHOIO BPEMEHH;

— 3JIEKTPOHHBIE Y4€OHUKH, yueOHbIe TOCOOMS, HAyUHbIC U3/1aHUS B 3JICKTPOHHOM BHJIE U 1OCTYI
K MHBIM 3JICKTPOHHBIM 00pa30BaTeIbHBIM pecypcam;

— CHCTEMBI ISl DJIEKTPOHHOTO TECTUPOBAHNS;

— KOHCYJIBTALIUH C UCIIOJIb30BAHUEM TEIIEKOMMYHUKALMOHHBIX CPEACTB.

5. OueHka miIaHupyeMbIX pe3yJbTATOB 00y4eHUs

5.1 CucreMa oleHUBaHUSA

Dopma KOHTPOJIsI Makc. KoJIH4ecTBO Ha/II0B

3a oany padoty Bcero

Tekymuii KOHTPOJIb:




- OTIpocC 3 OaioB 12 6ammoB
- Y4acTHE B KOJUIOKBUYME 8 bamioB 8 damioB
- KOHTPOJIbHBIE paboTHI 1,2 8 bamioB 16 6ammoB
- PT'P Nel, Ne2 12 6annoB 24 6amna
IIpomexxyTouyHast aTTecTanys - 9K3aMeH 40 6amnoB
(9K3aMeH 1o OueTam)
HToro 3a cemectp 100 6amoB

[TomyuyeHHBIH COBOKYMHBIHN pe3ybTaT KOHBEPTUPYETCS B TPAJAULIMOHHYIO LKAy OLIEHOK U B
KTy OIIeHOK EBporeiickoii cucteMsl epeHoca 1 HakoruieHus kpeautos (European Credit Transfer
System; nanee — ECTS) B cOOTBETCTBUU C TaOIULICH:

[Tkana
100-6annpHas mkana | TpagunuoHHas ImKana
ECTS

95— 100 OTJIMYHO A

83 -94 B

68 — 82 XOPOIIO 3a4TE€HO C

56 — 67 D

50_55 YJIOBJIETBOPUTEIBHO E

20-49 FX

HCYAOBJICTBOPHUTECIIBHO HE 3a4TCHO
0-19 F
5.2 KpnTepnn BBICTABJICHUA OLICHKH IO JUCHUIIJINHE

Bamisl/ | Ouenka no Kputepuu onieHkn pe3ybTaToB 00y4eHHUsI 1O JUCUUIJINHE

Mlxana | gucHMIIAHE

ECTS

100-83/ OTJIMYHO BeicraBiisieTcs: 00yyaroemMycs, €ciii OH I1yOOKO U IIPOYHO YCBOWII TEOPETUICCKUI U

A’B HpaKTM‘IeCKI/lﬁ nilaTepuan, MOXKET MPOACMOHCTPHUPOBATL 3TO HA 3aHATHUAX U B XOAC
MMPOMEIKYTOYHOU aTTCCTALIUU.
OOyuaromuiicsi ICUEPITBIBAIOILE U JIOTHYECKH CTPOIMHO M3naraeT yueOHbIil Marepuall,
yMEeT YBS3bIBATh TCOPHIO C MPAKTUKOM, CIIPABIISICTCS C PEIICHUEM 3a/1a4
po¢eCCHOHATBHOI HAIIPABICHHOCTH BBICOKOTO YPOBHS CIIOXKHOCTH, IPAaBUIIEHO
000CHOBBIBACT MIPUHSATHIC PEIICHUS.
CB0OOIHO OpHUEHTHPYETCS B y4eOHOU 1 MPo(eCCHOHANBHOM JTUTEpaType.
Or1eHKa 0 JUCHIUIUINHE BRICTABIISIOTCS 00ydJalomeMycs ¢ YI6TOM pe3yIbTaToB
TEKYLIEN U TPOMEXYTOUHOM aTTeCTaliu.
Komnerenmn, 3akpeniiéHHbIe 3a AUCIUILTHHOHN, C(hOPMUPOBAHEI HA YPOBHE —
«BBICOKUI».

82-68/ XOpOIIIO BeicraBiisieTcs: 00yyaroiemMycs, €CIi OH 3HaeT TEOPETHIECKUI U MPAKTUUECKHIA

C MaTepuaj, IpaMOTHO U IO CYIIECTBY M3J1araeT €ro Ha 3aHATHAX U B XOZ€
MMPOMEIKYTOYHOU aTTCCTAIUU, HE JOITYyCKasd CYIICCTBCHHBIX HETOYHOCTCH.
OO0yuaromuiics IPaBUIIbHO IPUMEHSET TEOPETUUECKHE TOI0KEHUS NP PELICHUN
MPAaKTUIECKUX 3a]1a4 POPECCHOHATBHOM HATIPABICHHOCTH PA3HOTO YPOBHS
CJIOKHOCTH, BIIaJIeeT HEOOXOAUMBIMH JJISl 3TOTO HABBIKAMU M IPUEMAMH.
JlocTaTo4HO XOPOIIO OPUEHTHPYETCS B yUeOHOU U MPpo(ecCHOHATEHOW JIUTEPaType.
OreHKa M0 JUCHIUIUINHE BRICTABIISIOTCS 00ydJalomeMycs ¢ YI6TOM pe3yIbTaToB
TEKYLIEN U TPOMEXYTOUHOM aTTeCTalUH.
Komnerenmuun, 3akperiéHHbIe 3a AUCIUILTHHOHN, ¢hOPMUPOBAHEI HA YPOBHE —
«XOPOILHIAY.

67-50/ YJIOBJICTBO- BeicraBisiercs: 00yuatolemMycs, €ciii OH 3HaeT Ha 6a30BOM YPOBHE TEOPETUUECKHUN U

D,E PUTEIBHO MPaKTUIECKUN MaTepua, ZIOTYCKAET OTACIbHEIE OIIMOKH MIPU €T0 U3JIOKEHUN Ha
3aHATUSAX U B XOJI€ TPOMEKYTOUHON aTTECTALNH.
OOyuaronuiics UCTIBITHIBAET ONIPeIeIEHHBIE 3aTPY/THEHNUS B IPUMEHEHUHN
TEOPETHYCCKUX MMOJIOKCHHUH MTPU PEIICHUHU MPAKTHYECKUX 3a71a4 MPo(ecCHOHAILHON
HATPABJICHHOCTH CTAHIAPTHOTO YPOBHS CJIOKHOCTH, BJIaIceT HEOOXOAUMBIMU JIJIsS
9TOro 0a30BHIMU HABBIKAMU M MIPUEMAMH.




Bamabl/ | Ouenka no Kpurtepnu oueHku pe3yJbTaTOB 00y4eHHs M0 JUCHHUILINHE

Mlkana | AucCUUILIMHE
ECTS

JleMOHCTpHUPYET HOCTATOYHBIN YPOBEHb 3HAHUS YUCOHOM JINTEPATYPhI 110 TUCIUTUIAHE.
Or1ieHKa 0 JUCHHUIUIMHE BBICTABIISIOTCS 00yJaIoMeMycst ¢ YI6TOM pPe3yIbTaToB
TEKyLIeH U TPOMEXYTOUHOH aTTecTaluu.

Komnereniuu, 3akperiéHHbIC 3a JUCIUILTUHOHN, ChOPMUPOBAHEI HA YPOBHE —
«JIOCTATOYHBIN.

49-0/ HEYJIOBJIET- BricTaBisiercss 00y4aromeMycsi, €Ciii OH He 3HAaeT Ha 0a30BOM YPOBHE TCOPETUUCCKUI
F,FX BOPHTEHHO U TIPAKTUYCCKUN MaTepuall, ,uonyCK“aeT rpyOble OIHMOKY MPU €r0 M3JI0KESHUH Ha
3aHATUAX U B XOA€ NPOMEKYTOUHOU aTTECTallUU.

OOyuaronuiicsi NCTIBITHIBAET CEPHE3HBIEC 3aTPYJHEHHS B IPUMEHEHHH TEOPETUYECKUX
TIOJIOXKEHHUH TIPH PEIICHUH NTPAKTUYECKHX 3a/1a4 MPodecCHOHATILHOM HANpaBiIeHHOCTH
CTaHAApPTHOTO YPOBHS CJIOXKHOCTH, HE BJIIe€T HEOOXOANMBIMHU JJIsl STOTO HaBBIKAMHU U
MpUEMaMH.

JemoHCTpHUpyeT (pparMeHTapHbIE 3HAHUS YIeOHOU JIUTEPATYPHI IO TUCIUILIHHE.
OreHKa M0 JUCHIUIUIMHE BBICTABIISIOTCS 00ydJalomeMycs ¢ YIETOM pe3yIbTaToB
TEKyLIEW U IPOMEXYTOUYHOHN aTTecTaluu.

Komnerenim Ha ypoBHE «I0CTaTOYHBIIY, 3aKPEIUIEHHBIC 32 TUCIUIINHOMN, HE
c(hOPMHPOBAHBI.

5.3 OueHouHble cpeacTBa (MaTepHaibl) Jsl TEKYIIero KOHTPOJISI ycCleBaeMOCTH,
NPOMEKYTOYHOM aTTeCTAUHM 00Y4YAIOLIUXCS N0 TUCHHUIIIHHE

Tekymuii KOHTPOJIb
Ilpumepnvle sapuanmel KOHMPOILHLIX padom

Konumponvnas paboma Nel
1. JlokasaThb 4TO €CJIM CUCTEMa BEKTOPOB X;,X,,...,X,  COAEPKUT HYJIEBOH BEKTOP, TO OHA

n
JIMHEWHO 3aBUCUMA.
2. Jloka3arb, 4TO paBeHCTBO B HepaBeHCTBE Kon-byHsSIKOBCKOro BO3MOXKHO, TOTAa U TOJIBKO
TOT/1a, KOT/Ia BEKTOPA JIMHEWHO 3aBUCUMBI.
3. Jloxa3zatk, 4To J00asi CUCTEMa, COCTOSINAs U3 MOMApPHO OPTOrOHANBHBIX U OTIUYHBIX OT

HYJIsl BEKTOPOB €,,6,,...,€, , IBISIeTCS TUHEHHO HE3aBUCUMOII.

Konmponvuaa paboma Ne2
1.ITycTh A — nuHeiiHbIH onepartop, AeHcTBYOmMiA u3 npoctpancTsa K B mpoctpancteo R, ,
Takoii uto A~ cymectByer. JloKa3aTh, 4T0 A~ TaKxKe JTMHEIHHBI omepaTop.

2.Jlokazats, uto, eciii B u A, To BA — nuHelHbI onepartop.
3.Jlokazatp, 4yTO BCsKas pyHIaMEHTaJIbHAs! TOCIEA0BATEILHOCTh B €BKIUI0BOM IPOCTPAHCTBE

OrpaHUYEHA.
Ilpumepnwie 6onpocwl 014 KONOKEUYMA
1. Omnepamuu HaJl MHOKECTBAMHU: ONPEICIICHUS, CBOMCTBA.
2. OTHOUIEHHE YKBUBAJICHTHOCTHU: ONPEEIICHUE, IIPUMEPBI.
3. Bmnonne ynopsaoueHHbIE MHOXKECTBA.
4. Teopema Llepmeno.
5. Merpuueckoe NpOCTPAHCTBO.
6. Teopema 0 BIOXKEHHBIX IIapax.
7. llomosHeHne MPOCTPAHCTBA.
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8. Teopema cymiecTBOBaHHUS M €IUHCTBEHHOCTH pemieH s 1yt AuddepeHnnaibHbIX
YpPaBHEHUM.

9. Tomnosnornyeckue NPOCTPAHCTBA: ONPEACIICHUE U IIPUMEPBHI.

10. Teopema 0 HEMPEPHIBHOCTH OTOOPAKEHUI TOMOIOTUYECKUX PCTPAHCTB.

11. KonMmakTHOCTB: onpeaeneHue OCHOBHbIE TEOPEMBI O KOMITAKTAaX.

12. Teopema Apuemna.

13. Teopema Xana — banaxa.

14. HopmupoBaHHBIE IPOCTPAHCTBA: ONPEICIICHUE, TPUMEPHI.

15. EBKIMIOBBI TPOCTPAHCTBA: ONPEEICHNUE, IPUMEPHI.

Ilpumepnoiii 6apuanm PI'P Nel

IIycts A, B, C — noamHoxkecTBa HekoToporo MHoxkectBa E. Ilokazath, 4TO crnpaBeIuBbI
clenyromnme yTBepxkaenus : a) AnNBNC=D, Dc E;06) ABUC=F, FcE
2 2

3,73, 73 3 p(p+1
IMycTs Sp)=1"+2"+3"+...+p . Jlokasarth, 9TO S(p)Z%
[Tonb3ysick 3TOM (OpMYIIOM, BEIICHUTh 4YemMy paBHO S(3).
OOpazyer 1M JMHEHHOE NPOCTPAHCTBO COBOKYIMHOCTH BCEX BEKTOPOB Ha IUIOCKOCTH C
HCKJIIOYEHHEM BEKTOPOB, MapalIeIbHbIX HEKOTOPOU 3aJJaHHOM MPSAMOIA?
I'mneprnnockoctu Hi n H2 umeroT cootBeTcTBEHHO pasmepHocTd 3 U 4 . Kakoli HauMeHbIIel
pa3MepHOCTh B3STh TMIIEPIUIOCKOCTh H3 , 4T0OBI OHA, OyIydn TOJKHBIM 00pa30oM pacIuioKeHa
B IIPOCTpaHCTBE cozepkaia B cebe u Hi u Ha?

Ilpumepnuwiit éapuanm PI'PNe2

Jlokasatk, 94TO IS JIOOBIX JBYX HETIEPECEKAIOUINXCS OTKPBHITHIX MHOXKECTB 3aMBIKAHUE OJTHOTO
U3 HUX HE MEPECceKaeTcst C IPyTuM.

I[Tycts MHOKecTBO A oTkphiTou A ANB=O. Jloka3ats, 4T0 AN IntB= .

[IpuBecTH mpUMEp TOMOJOTUYECKOTO MpOocTpaHcTBa X, B KOTOPOM HEKOTOpas TOYKa X
ABIISICTCA TPEACTbHON Ui MHOXKecTBa X\{ x } M HHMKaKas MOCJIEIOBATEIbHOCTh M3 X\{x} He
CXOIUTCA K X.

. Ilycte d — meTpuka Ha MHOKecTBe X U O(x, y) =min{l,d(x, y)} g 1o0bix

x,y €X. Jlokasats, uto: a) P — metpukaHa X n I, =3,; 6)ecmm (X, d) — nomHoe

METPUYECKOE MPOCTPAHCTBO, TO (X, P) TaKKe MOJTHOE METPUUECKOE MPOCTPAHCTBO.
[IpuBectu npuMep CBA3HBIX MHOKECTB, IEPECEUECHUE KOTOPHIX HE CBSI3HO.
Jlokazath, uTOo ecnmi A u B — 3aMKHYTble MHOXECTBa, OOBEAMHEHHUE W TepeceUcHUE
KOTOPBIX SBJISIIOTCS CBA3HBIMU MHOXECTBAMH, TO U MHOkecTBa A, B — cBs3HbIe. BepHo nu
ATO YTBEPKACHUE JJIs1 HE3aMKHYThIX MHOKECTB A U B 2
JlokasaTh, uTO moaMHoxkecTBo B E?Z, cocrosiiee U3 TOYeK, y KOTOPBLIX XOTS Obl OHA
KOOpJIMHATa UPPALlMOHANIbHA, CBSI3HO.
JlokasaTh, 4To B £° KpyroBoil LMJIMHAP KOHEYHOH BBICOTHI 0€3 OCHOBAHHIA, OJHOMONOCTHBIH
runepOo0Ion, OTKPBITOE KOJIBIIO U chepa 6e3 ABYX TOUEK TOMEOMOP(HBI IPYT APYTY.
[IpuBecTn mnpuMep TNOJHOTO METPUYECKOIO0 TPOCTPAHCTBA M €ro  H30METPUUYECKOro
0oTOOpaxkeHus B ce0s1, He UMEIOIEr0 HU OJJHOW HEMOIBUKHOU TOUKH.

JlokazaTh, 4TO TmEpeceYeHUEe KOHEYHOI'O0 YHCIIa OTKPBITBIX BCIOAY IUJIOTHBIX B
npocTpaHcTBe X MHOXECTB BCIOAY IUIOTHO B X.

11. loka3zaTb, 4TO TOIOJOTHYECKOE MPOM3BEAECHUE JIO00r0 CeMEWCTBa CBSA3HBIX IMPOCTPAHCTB

CBSI3HO.

12. Jloka3aThb, YTO TONOJOIMUYECKOE MPOCTPAHCTBO CO CUETHOHM 0a3oil cemapabenbHO. MMeeT nmu

MECTO 0OpaTHOE YTBEepKIeHUE?

13.. Z[OK&?»&TB, 4YTO BIIOJIHC OI'PaHUYCHHOC MCETPUUYCCKOC NPOCTPAHCTBO cenapa6eano 1 UMECCT

CYETHYIO 0azy.
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Jloka3aTh, 4TO €BKJIMI0BO MPOCTPaHCTBO E" U runsdepToBo npoctpancTso 12 cenapaGenbHbl
U UMEIOT CUETHYIO 0asy.

Jloka3aTb, 4TO JIF000E 3aMKHYTOE OANPOCTPAHCTBO KOMIIAKTHOTO IPOCTPAHCTBA KOMITAKTHO.
Jloka3aTh, 4TO B KaXKJAOM OECKOHEUYHOM KOMIIAKTHOM IPOCTPAHCTBE CYIIECTBYET CUETHOE
HE3aMKHYTOE MHOXXECTBO.

Jloka3atk, 4TO J11000€ KOMIAKTHOE MOANPOCTPAHCTBO XaycnophoBa npocTpaHcTBa X sBIsETCA
3aMKHYTHIM B X MHO>XECTBOM.

[TpuBecTH mpuUMep TOMOJOTHYECKOT0 MPOCTPAHCTBA, B KOTOPOM 3aMbIKaHHE HEKOTOPOTO
KOMIIAaKTHOTO MHOKECTBA HE KOMIIAKTHO.

IIpomeskyTOoUHAs aTTeCcTALIMSA

Ilpumepnvie KoHmMpoBLHBIE BONPOCHL NO KYPCY

Konpo MmHOXKECTB.

[TomyKoIb110 MHOXKECTB.

bopenesckue anreopsl.

CucTteMbl MHOKECTB U 0TOOpayKeHHsI HEPEPbIBHbIE OTOOPAKEHHUS METPUUYECKUX NTPOCTPAHCTB.
CXoIuMoCTb.

[TonHBIE METpUYECKHE TPOCTPAHCTBA: IPUHIUI BJIOKEHHBIX I1apOB.

Teopema bapa.

KoMmakTHOCTB.

JeiicTBuTenbHbIe GYHKINN HA METPUIECKHUX U TOMOJIOTHYECKUX MTPOCTPAHCTBAX.
OO11ee MOHSATHE MEPBHI.

IIponomxenne Mepsl.

W3mepumsble QyHKIMH: CXOAUMOCTB IO Mepe.

IIpousBenenue mep.

[TpocTtpaHcTBO L1: BCIOJY IUNIOTHBIE MHOYKECTBA B HEM.

IIpoctpaHcTBO L2: BCIOAY INIOTHBIE MHOXKECTBA B HEM.

6. YueOHO-MeTOAN4YecKOe 1 MHGOPMAIIHOHHOE O00ecnedeHne I CHUIITTHHbI

6.1 Cnucok HCTOYHHKOB H JINTEPATYpPbI

Jlureparypa

Ocnosnas

1. JleGeneB B.M. ®yHKIMOHANBHBIN aHAU3 W BBIYUCIIATEIbHAS MaTeMaTHKa : y4ebd. mocoome yis
CTYJIEHTOB BY30B, 00y4JaroImuxcs no cnenuansHoctsM "Matemaruka", "[Ipuknaanas matematuka" / B.
W. JlebGenes. - M3a. 4-e, ucnp. u nomn. - M.: ®usmarmut, 2005. - 295 c.

2. Pesuna, C. B. ®yHKIMOHAIBHBIA aHATN3 B IpUMeEpax M 3agavax: ydeo. mocobue / Pesuna C.B.,
CazonoB JI.U. - PoctoB-Ha-/{ony:U3natensctBo FODY, 2009. - 120 c. ISBN 978-5-9275-0683-5. -

Texker :

anexTpoHHbId. - URL: https://new.znanium.com/catalog/product/556115

JlononnumenvHnas
1.AxuBuc M.A. Ten3zopHoe ucuucienue: YueOHoe mocodbue. - 3. - MockBa: M3natensckas ¢pupma
"®usuko-maremaruaeckas urepatypa’ (PU3MATIIUT), 2005. - 304 c. - [DBC Znanium.com]

6.2 IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET.
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1. YuebHo-oOpa3oBaTenbHas  (Qu3nko-mMaremaruueckas  OubOnmorexka  Ha  moprame  MUP
MATEMATHUYECKHMX YPABHEHUM  [Dnextpommblii  pecypc]. - Pexum  mocTyma:
http://eqworld.ipmnet.ru/ru/library.htm

2. MOCKOBCKHI1 LIEHTp HENpephIBHOTO MaTeMaTuiyeckoro oopazosanus (MIIHMO)
http://www.mccme.ru

3. O6pazoBarenbHbI MaTeMaTHueckuii cailt Exponenta.ru http://www.exponenta.ru

4. O6mepoccwuiicknii MareMatuaeckuii moprain Math Net.Ru http:/ www.mathnet.ru

5. Mopran Allmath.ru — Bcs maTematuka B oqHoM Mecte http://www.allmath.ru

HanmonanwsHas snexktponHas 6ubnnoreka (HOb) www.rusneb.ru
ELibrary.ru Hayunas snexktponHast 6nbianorexka www.elibrary.ru

6.3 IIpogeccnonanbHbie 0a3b1 JaHHBIX U HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMBbI

Jloctyn k mpodeccruoHanbHBIM 0a3aM JTaHHBIX: https:/liber.rsuh.ru/ru/bases

WudopmanroHHbIe CIIPaBOYHBIE CUCTEMBI:
1. KoncynbranT Ilnroc
2. Tapanr

7. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHne TUCHUIINHBI

Jis  obecrnieueHWss  TUCHUIUIMHBI  WCIONB3YyeTCS  MaTepHajbHO-TEXHHYECKas  0asa
00pa30BaTENIbHOTO YUPEXKACHUA: Y4eOHbIE ayJAMTOPUU, OCHAIIEHHBIE TOCKOW, KOMIIBIOTEPOM WIIH
HOYTOYKOM, TIPOEKTOPOM (CTallMOHAPHBIM WM TEPEHOCHBIM) [UJISl JIEMOHCTpAaIlluu Y4eOHBIX
MaTepUasoB.

CocraB mporpaMMHOT0 00eCTIeYeHUS:
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

8. ObecneueHne 00pa30BaTEILHOTO MPOIECCA TSI JIUI ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH
310POBbSI H HHBAJIH/IOB

B xome peammzanuy JUCHMIUTAHBI HCIOJB3YIOTCS CIEAYIONIUE JOMOJHUTEIBHBIC METOIbI
0o0y4eHHs, TEKyIIero KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOUYHON aTrTecTaluu OO0ydaroluxcs B
3aBUCUMOCTH OT WX UHAUBUIYAIBHBIX OCOOCHHOCTEH:

® Ul CIIETIBIX U CHA0OBUIAMIMX: JIEKUUU O(GOPMIISIOTCS B BHUAE JJIEKTPOHHOTO JOKYMEHTa,
JOCTYITHOTO C TOMOIIbI0 KOMIIBIOTEpPA CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM 00€CIIeUCHHEM;
MMUCHbMEHHBIC 3aJaHWsI BBITIONHSIIOTCS HAa KOMIIBIOTEPE CO CIEIMUAIM3HPOBAHHBIM TPOTPAMMHBIM
obecriedyeHreM WM MOTYT OBbITh 3aMEHEHBI YCTHBIM OTBETOM; OOECIEeUMBAETCS HMHIWBUIYaITbHOE
paBHOMepHOe ocBelieHne He MeHee 300 JIOKC; NIl BBIMOJHEHUS 3aJaHUs TpPU HEOOXOAMMOCTU
MPEIOCTABIIACTCS YBEIMYMBAIOIIEEe YCTPONCTBO, BO3MOXKHO TaKXKE HCIOJIB30BaHHE COOCTBEHHBIX
VBEIMYMBAOIINX YCTPOUCTB; MUCHBMEHHBIC 3aJaHUsI OPOPMIISIFOTCS YBEIIMUSCHHBIM MPHQPTOM; IK3aMEH
1 324€T MPOBOJATCS B YCTHOM (hOpME MITH BBITIOJHSAIOTCS B MUCEMEHHOM (popMe Ha KOMIIBIOTEPE.

® Uil TIyXUX U CIaOOCHBINIANINX: JICKIHH O(QOPMIISIOTCS B BHJE DJIEKTPOHHOTO JTOKYMEHTA,
au00  TPENOCTaBISETCS  3BYKOYCHWJIMBAIONIAS — ammaparypa HHIUBUIYATBHOTO  II0JIb30BAHHS,
MUChbMEHHBIC 3aJ]aHUSl BBIMOJIHSIOTCS HAa KOMIIBIOTEPE B MHCBMEHHON QopMme; 3K3aMeH U 3a4éT
MIPOBOJISITCS B MUCEMEHHOM (POpME Ha KOMITBIOTEPE; BO3MOYKHO MTPOBEICHUE B (POPME TECTUPOBAHHUS.
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® Ul JIULl C HApYLIICHUSMU OIOPHO-IBUTATEILHOTO armapara: JIEKUUH Oo(GOpMIISIIOTCS B BHJE
DIIEKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C TIIOMOMIIBIO KOMIIBIOTEpA CO CIEIHAIN3UPOBAHHBIM
NPOTrpaMMHBIM ~ OOECIieYeHHEM; THChbMEHHBIC 3aJaHHs BBINOJHAIOTCS HAa KOMIBIOTEPE CO
CHEeIMATH3UPOBAHHBIM TIPOTPAMMHBIM 00€CIIEYeHNEM; SK3aMEH U 3a4€T MPOBOJSATCS B YCTHOU (popme
WY BBITIOJIHSIOTCS B IUCBMEHHON ()OpME Ha KOMIIBIOTEPE.

[Tpu HEOOXOIUMOCTH TIPETyCMaTPUBACTCS YBEIMICHUE BPEMEHH ISl TIOATOTOBKU OTBETA.

[Ipouenypa mpoBeneHHs MPOMEXKYTOYHOM aTTecTanyu Al 0Oy4arolIMXcsl yCTaHABIMBACTCS C
y4€TOM MX MHAMBHIYaJbHBIX NCUXO(pU3NIeCKHX ocobeHHocTel. [IpomMexxyTouHas arrecTanust MOXKeET
IPOBOJIUTHCS B HECKOJIBKO JTAIloB.

[Ipu mpoBeseHWM TIPOLEAYPHl OLECHUBAHUS PE3YJIBTaTOB OOYUYEHHS IpelyCMaTpUBACTCS
UCTIONIb30BAaHHE TEXHUYECKHUX CPEICTB, HEOOXOIUMBIX B CBSI3H C MHIMBHIYAIbHBIMH OCOOCHHOCTSIMU
oOyJaromuxcsi. OTH CpeACTBAa MOTYT OBITh TPENOCTABICHBl yHUBEPCHTETOM, WIM MOTYT
UCIIONIb30BATHCSl COOCTBEHHBIE TEXHMUYECKUE CPE/ICTBA.

[TpoBenenue mpoueaypsl OICHUBAHUS PE3YJIbTaTOB OOyUEHUs JOIMYCKAeTCsl C MCIOIb30BaHUEM
JMCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIA.

ObecneunBaeTcst AOCTYN K WHGOPMAIMOHHBIM M OuOimorpadudeckuM pecypcam B CETH
WuTtepHeT 1 Kaxxaoro odyyaromerocs B popmax, afanTUPOBAHHBIX K OTPAaHUYCHUSIM HX 3710POBbS U
BOCTIPHUSTHS HHPOPMALIUH:

eIl CIENbIX W CIAa0OBHIOAIIMX: B Te4YaTHOW ¢dopme yBeIMYeHHBIM ImmpudtoM, B (dopme
AIIEKTPOHHOTO IOKYMEHTa, B (popMme aynuodaiina.

® JUIsl TIIyXUX U CIIA0OCIBIIAIIUX: B IeYaTHON Gopme, B GopMe FIEKTPOHHOTO JOKYMEHTA.

® JUIsl 0OYJaIOUINXCSl C HAPYIICHUSIMU ONIOPHO-JIBUTATEIBHOTO alapara: B Ie4aTHoil gopme, B
(dbopme IIEKTPOHHOTO JTOKYMEHTa, B popMe ayanodaiina.

VYyeOHBIC ayAUTOPUU JJIS BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITEIBHOW pabOTHI, HaydHas
OMONIMOTEKa W WHBIE TMOMEIICHHUS Ui OOYYEeHHS OCHAIIEHBI CIHEIHUAIBHBIM O0OpYIOBaHHEM U
y4eOHBIMA MECTaMH C TEXHUYCCKUMH CPEJCTBAMU O0YUCHUS:

® IS CIIENBIX U CIa0OBUAAIIMX: YCTPOHCTBOM JJIsi CKAHUPOBAHUSA U uTeHHs ¢ Kamepoid SARA
CE; nucnneem bpaitna PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;

oIl TIIYXUX M CJIA0OCIHBIIIAIINX: aBTOMATH3UPOBAHHBIM PA0OYMM MECTOM JUIsl JIIOACH C
HapyUICHHEM CIyXa U cIa0O0CHbIIIaNINX; aKyCTUYECKUI YCUIUTENh U KOJIOHKH,

o Uisi OOYYalOIIMXCS C HapYUICHUSMH OIMOPHO-IBUTATEILHOTO ammapaTa: TepeIBUKHBIMHU,
perynupyeMbiMu 3proHoMuueckumu maptamMmu CHU-1; KOMOBIOTEpHOM TEXHHKON CO CIEIHAIbHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM.

9. MeToanueckne MaTepHaJibl

9.1 IlnaHbl NPAKTHYECKUX 3aHATHI

Tema 1. BBogHble NOHATHSA PYHKIIHOHAJIBHOI0 AHAJIN3A.
dopma npoBeieHus — pelIeHrne U 00CYKICHHE BOIIPOCOB U 3a/1a4.

IIpumepnvie 3a0a4u 015 peweHus 8 ayoumopuu: pemarth 3a1a4u Mo BEIOOPY IperoaaBaTens U3 KHUTH:
Pesuna C.B. ®yHKIMOHATBHBIN aHATH3 B MPUMEpax M 3aaavax : y4ed. mocodbue. - PocroB-na-JloHy:
WznarensctBo HOxkHOrO QenepansHoro yumusepcurera (FODY), 2009. - 120 c. - ISBN
9785927506835. - Ccbuika Ha pecypc: http://new.znanium.com/go.php?id=556115

I'maBa 1, NeNe 1.2 — 1.20 (uetnsie). ['n. 6: 6.2-6.16

KOHmpO/Zbele 60npocovl. KaK 3aJar0TCA MHOXKCECTBA, YTO HA3BIBACTCA CUCTHBIM MHOKCCTBOM, 4YTO
Takoe He 0ojiee YeM CUETHOE MHOXECTBO, YTO TaKO€ OTHOIICHUC 3KBHUBAJICHTHOCTH, YTO TaKOC
MOIIHOCTh MHOXCCTBA, 4YTO TaKOC YaCTUYHBIN MOPAAOK, YTO TaKOC YHOPAHOUCHHBIC MHOKeCTBa?
u.T.Ao.



13

Tema 2. MeTprueckue ¥ TONOJOTHYeCKHE MPOCTPAHCTBA.
dopma npoBeieHUs — pelIeHNEe U 00CYKIEHHE BOIIPOCOB U 3a/1ad.

Ilpumepnvie 3a0aqu Ona peuwteHus 6 ayoumopuu.: pPemaTh 3aJady M0 BEIOOPY MpenojaBaTes U3 KHUTH:
Pesuna C.B. ®yHKuMOHAIBHBIN aHAIM3 B MpUMeEpax U 3ajadax : yuel. nmocobue. - PocroB-Ha-JloHy:
M3narensctBo  HOxkHoro ¢denepansuHoro ynmpepcurera (FODY), 2009. - 120 c¢. - ISBN
9785927506835. - Ccbuika Ha pecypc: http:/new.znanium.com/go.php?id=556115

I'maBa 1, NeNel1.22-1.34.,1.40-1.64.I'n.2, 2.3-2.7. I'n. 7.2-7.18 ueTHEbIE.

Koumponbnvle 6onpocwi: NUHEWHOE TNPOCTPAHCTBO: OIpPENEICHHE, NPUMEPBl, YTO HA3bIBAETCS
HENPEPBHIBHBIM OTOOpPAKEHHEM METPHUUYECKHX MPOCTPAHCTB, YTO TAaKOE OTKPHITOE U 3aMKHYTOE
MHOECTBO, YTO TaKO€ OTHOIICHHE JKBHBAJICHTHOCTH, YTO TaKOE METPHKA, YTO TaKOE IOJIHOE
METPUUYECKOE MPOCTPAHCTBO, YTO TAKOE MOIMOJHEHUE MPOCTPAHCTBA, TOMOJIOTUYECKOE MPOCTPAHCTBO:
ompeieNieHue, MPUMEPbI, OCHOBHBIE TTOHATHS TOTOJIOTUN WX T€OMETPUUYECKHNE HHTEPIPETALIMH? U.T. .

Tema 3. HopmupoBaHHbIe ¥ TONOJOTHYeCKHE JUHEHbIe POCTPAHCTBA.
®dopma npoBesieHNs — pellieHre U 00CYK/IeHUE BOIPOCOB U 3a/1ay.

IIpumepnvie 3a0a4u 015 peweHus 8 ayoumopuu: pemaTh 3a1a4u Mo BEIOOPY IperoaaBaTens U3 KHUTH:
Pesuna C.B. ®yHKIMOHATBHBIN aHAIH3 B MPUMEpax M 3aaavax : y4eO. mocobme. - PocroB-na-JloHy:
WznarensctBo HOxHOrO QenepansHoro yumsepcurera (FODY), 2009. - 120 c. - ISBN
9785927506835. - Ccbuika Ha pecypc: http://new.znanium.com/go.php?id=556115

I'maBa 3, NeNe 3.2-3.10 uetnnie. I'nm. 4,4.2 —4.12.T'n. 8, 8.4.- 8.20. I'n. 10, 10.2-10.4

Konmponvhvle 6onpocwi: Kak 3aal0TCs OPTOrOHANbHBIE 0Oa3Wchl, B 4YeM CyTh Ipoliecca
OpTOTOHANIM3AIMK, YTO HA3bIBACTCS EBKIUIOBBIM IPOCTPAHCTBOM, YTO TaKOE TOMOJOTUYECKOE
JUHCHHOE MPOCTPAHCTBO, YTO TaKOE€ HOPMHPOBAHHOE IPOCTPAHCTBO, YTO TaKOe THIIbOECPTOBO
MIPOCTPAHCTBO, YTO TaKOE€ OaHAXOBHI MPOCTPAHCTBA, B UM CYTh T€OpEeMbI 00 U30MOpdu3Me, 4TO TaKOE
byHKIMOHAN? U.T.1I.

Tema 4. J/Inneiinbie onepaTopbl M JTHHelHbIe PYHKIMOHAJIBI.
dopma npoBeieHHs — pelIeHUe U 00CYKIEHUE BOIPOCOB U 3a/1a4.

Ipumepnvie 3a0ayu 0N pewieHus 6 ayoumopuu. pelaTh 3aJauu Mo BHIOOPY NpenogaBaTess U3 KHUTH:
Pepuna C.B. ®yHKIMoHAIBHBINA aHATU3 B MPUMEpax W 3ajadax : yued. mocodue. - Pocros-Ha-JloHy:
WznarensctBo  HOxHOrO (Qenepansroro yumeepcurera (FODY), 2009. - 120 c. - ISBN
9785927506835. - Ccputka Ha pecypc: http://new.znanium.com/go.php?id=556115

I'maBa 9 , NeNe 9.2-9.22 (deTHbIE).

Konmponvhuvle 6onpocel: Kak onpenenstorcs: GyHKIMOHAIBI, YTO HAa3bIBACTCS TMHEWHBIM OTIEpaTOpOM,
YTO TaKO€ CXOJUMOCTb 10 TOIMOJIOTHH, YTO TAaKOE COMPSKEHHOE MPOCTPAHCTBO, YTO TAaKOE OOpaTHBIM
OIIepaTop, YTO TAKOE COIPSLKEHHBIN ONIEPATOP, YTO TAKOE CyMMa M IIPOU3BENECHUE ONIEpaTOPOB? U.T.J.

Tema 5. Mepa u unrerpaJ Jledera.
dopma npoBeieHus — pelIeHrne U 00CYKIeHHE BOIIPOCOB U 3a/1ay.

IIpumepnvie 3a0a4u 015 peweHus 6 ayoumopuu: pemaTh 3a1a4u Mo BbIOOPY IperoaaBaTens U3 KHUTH:
Pesuna C.B. ®yHKIMOHATBHBIN aHAIM3 B MpUMEpax U 3aaavax : yueO. mocobue. - PocroB-na-JloHy:
N3narensctBo  HOkHoro (enmepansHoro ynmpepcurera (FODY), 2009. - 120 c¢. - ISBN
9785927506835. - Ccpuika Ha pecypc: http://new.znanium.com/go.php?id=556115

I'maBa3, NeNe 3.12-3.16.'n.4. 4.-2 -4.10
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Konmponvhvle 6onpocwi: Kak 3aalOTCsi MEPbl MHOKECTBA, YTO HA3bIBACTCS M3MEPUMON (DyHKIIHEH,
9TO TaKoe CXOAMMOCTh IO Mepe, 4YTo Takoe wuHrerpan Jlebera, 49To Ha3bIBaCTCA MPSMBIM
MPOM3BEJCHUEM MHOXECTB, YTO TAaKOE MPEACIbHBIA MEpexoj MoJ 3HaKoM uHTerpaia JleGera, d4To
TaKoe MHTErpaj C MEePEeMEHHBIM BEPXHHUM IPEIEIOM €ro aHaloru B wHTerpane Jlebera, aHaioruu
teopeMoii bappoy, Teopema Pagona-Hukoguma, uro Takoe nunterpan CTuntbeca, 4TO TaKOE MHTErPaj
Pumana-Ctunrheca? u.T. 1.

Tema 6. IIpocTpaHCcTBO CyMMHUPYeMbIX (PDYHKIMIA: POCTPAHCTBO L1.
dopma npoBesieHNs — pellIeHre U 00CYKIEHUE BOIPOCOB U 3a/1ay.

IIpumepnvie 3a0a4u 015 peweHus 8 ayoumopuu: pemarth 3a1a4u Mo BEIOOPY IperoaaBaTens U3 KHUTH:
Pesuna C.B. ®yHKIMOHATBHBIN aHATH3 B MPUMEpax M 3aaavax : y4eO. mocobme. - PocroB-na-JloHy:
WznarensctBo HOxkHOrO (QenepanbHoro yumusepcurera (FODY), 2009. - 120 c. - ISBN
9785927506835. - Ccpuika Ha pecypc: http://new.znanium.com/go.php?id=556115

I'naBa 4 , NeNe 4.16-4.20.

Konmponvhvle 60npochl: 9To Ha3bIBAETCS NPOCTPAHCTBOM L(: ompesenenune, CBOMCTBA, IIPUMEPSI, YTO

Ha3BIBAETCS NPOCTPAHCTBOM L, : ompeseneHne, CBOWCTBA, MPUMEPHI, CHCTEMA TPUTOHOMETPHYECKUX

¢GyHKIMH, HAaNOMHMHaHUWE 00 OpPTOHOPMHMPOBAHHBIX CHUCTEMaX, MHOrowieHsl Jlexxanapa, 4TO
Ha3bIBAETCS CXOAUMOCTBIO psifia U YCJIOBUA CXOAUMOCTH paga Oypse? U.T. 1.

Tema 7. IlpeodpazoBanue @yphbe.
dopma npoBeieHUs — pelIeHNEe U 00CYKIEHHE BOIIPOCOB U 3a/1a4.

Ipumepnvie 3a0auu 0na pewtenus 8 ayoumopuu: peliaTh 3a7a4u 1Mo BEIOOPY MperogaBaTes.
Konmponvnvie eonpocwi: cyth Teopembl @Deiiepa, uTO HasbiBaeTcs mnpeobOpazoBannemM Dypwe:

olpesielieHue, CBOWCTBAa, NPUMEphl, UYTO Takoe cBepTka (GYyHKUMH, mpeoOpasoBanue @Dypbe B
CHeHaJIbHbIX IPOCTPAHCTBAX? U.T.A.
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IIpunoxenue 1. AHHOTaIUA
paboueit mporpaMMbl TUCITUILTAHEI

AHHOTALIMSA PABOYEH MPOT'PAMMBI JJUCHUTIJIAHBI

Jucnumumaa «OyHKIMOHANBHBIM aHAW3» peanu3yercss Ha (akylbTeTe HH(POPMAIUOHHBIX
cucTeM M 0e30macHOCTH Kadenpoit GyHAaMeHTaTIbHON U MPUKJIATHON MaTeMaTHKH.
enp aucuumiauHbl:  oOydeHue CTylneHTa (yHAAMEHTaJIbHBIM METOAAM TEOPHUH METPUUYECKUX
IPOCTPAHCTB, TEOPUH ONEPATOPOB, TEOPUU MEP U UX MPUIIOKEHUN B CMEKHBIX 007IaCTAX.
3ajayu: HAyYUTh CTYJEHTa ABOWHOMY 3pPEHMIO: C OJHON CTOPOHBI CIEIUThH 3a BHYTPEHHEH JIOTMKOU
pasBUTHS TEOPHUM MHOXECTB, OOIIEH TEOPUM HENPEPHIBHBIX OTOOPAKEHUH METPUUYECKHX M
TOTIOJIOTUYECKUX TPOCTPAHCTB, JIMHEHHBIX MPOCTPAHCTB M (DYHKIIMOHAJIOB U OINEPAaTOPOB Ha HUX,
YUCTON TEOpPUM MEPbl U HMHTETPUPOBAHUE B OOIIMX «IPOCTPAHCTBAX C MEPOW», ¢ APyrod — He
yIOycKaThb W3 BHAY OOCIy)XHBaeMyl0 OSTHUMH Oojee aOCTpaKTHBIMM OOJAacTAMH MaTeMaTHKH
poOJIEeMATUKN KIACCHYECKOT0 U Jjake MPUKIAJHOIO aHAIN3a.

JucuumHa HarpasiieHa Ha (POPMHUPOBAHUE CIESIYIOMNX KOMITETECHIIUMA:

OIIK-2. Crnoco6eH 000CHOBaHHO BBIOMPATh, 10padATHIBATh U MPUMEHSATD VISl PEIICHUS
HCCJIEIOBATEIbCKUX U MPOEKTHBIX 3a/1a4 MAaTEMATUYECKUE METOBI U MOJIENH, OCYIIECTBIIATh
IIPOBEPKY AIEKBATHOCTH MOJEIIEH, AHAIIM3UPOBATh PE3YJIBTAThI, OLICHUBATH HAJIC)KHOCTh M KAYECTBO
(YHKIMOHUPOBAHUS CUCTEM

B pe3ynbraTe 0CBOCHUS TUCHMITIIMHBI 00YyYarOUiics JOIKEH:
3unamyu: pyHnaMeHTaIbHbIE METO/IbI TEOPUU METPUUYECKUX MPOCTPAHCTB, OCHOBBI TEOPUH OIEPATOPOB,
TEOPHH MEP U MX MPUIOKEHUIN B CMEXHBIX 00JIACTSIX;

Ymemy: pemats 3a1a4un yHKIIMOHAIBHOTO aHAIN3a C YY€TOM IPUKJIAIHBIX 3a/1a4;
Bnademw: HaBbIKaMU peIIEHUs TEMAaTHUECKUX 3a]a4d Kypca.
[o nucuumuMHE MpeayCcMOTpeHa MPOMEXKYTOUHAs aTTecTalus B (hopMe IK3aMeHa.
OO0w1ast TpyJ0EMKOCTb OCBOEHHUS AUCLHUIUINHBI COCTABIISAET 4 3a4ETHBIC €IUHUIIBI.



