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1. IlosicHUTEILHAS 3aIIUCKA
1.1. llean u 3aga4u JUCHUILIHHBI

Llenv Oucyunnunvl:  oOyueHHe CTyAeHTa (yHIaMEHTaJIbHBIM METOJaM TEOPHUH METPHUECKUX
MIPOCTPAHCTB, TEOPUH ONEPATOPOB, TEOPHUH MEP U UX MPUIOKEHHUH B CMEKHBIX 00JIACTAX.

3a0auu Oucyunaunvl: HAyYUTh CTYAEHTA JBOHHOMY 3pEHHUIO: C OJHOW CTOPOHBI CIEIUTh 3a
BHYTPEHHEH JIOTMKOW pa3BUTHs TEOPUHM MHOXKECTB, OOIIEH TEOpHM HEMPEPBIBHBIX OTOOpakeHUit
METPUYECKUX M TOIMOJOTMYECKUX TMPOCTPAHCTB, JIUHEHHBIX MPOCTPAHCTB U (YHKIMOHAJIOB U
OIIEepaTOpOB Ha HHUX, YUCTOW TEOPUH MEPHI M UHTETPUPOBAHHE B OOIIMX «IIPOCTPAHCTBAX C MEPO», C
Ipyrol — He YyHycKaTb U3 BHUAY OOCITYyXHBacMyl0 OSTUMH Oojiee aOCTpaKTHBIMH O0JIaCTAMU
MaTeMaTUKHU MPOOIEMaTHKH KJIACCHYECKOTO U J1aXKe MPUKIIAJHOTO aHAIN3A.

1.2. IlepedyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs 110 AUCHMILIMHE, COOTHECEHHBIX €
HHIAMKATOPAMHU JA0CTHKEHHUs KOMIIeTeHIN i

KoMmnerenuus NHaukaTopbl KOMIETCHUMT Pe3ynbTathl 00y4yeHust
(K0 1 HAUMEHOBAHUE) (Kom M HaUMEHOBAaHHE)

OIIK-2. Criocoben OIIK-2.3. [ITnaHOMEepHO cleayeT 3namo: (hyHIaMeHTaTbHbIE
000CHOBaHHO BHIOWPATH, OTpesIeTICHHOH JIOTHKE, BEAYyIIEH K METOJBl TEOPUH METPHUYECKHUX
JnopabaThIBaTh U MPUMEHSTD pEILIeHUI0 TeKYIIeH 3a1auu. MIPOCTPAHCTB, OCHOBBI TEOPUHU
JUTS pELEHUS OIIepaTopoB, TEOPUU MEpP M HX
HCCIIEOBATEIBCKUX U NPUIOKEHUA B CMEXKHBIX
MPOEKTHBIX 33724 o0nacrix;
MaTeMaTH4eCKUe METOJIbl U Ymemy: pemaThb 3aJ1a4un
MOJIEH, OCYIIIECTBIISTh (YHKLIMOHAJIBHOTO aHalu3a ¢
MIPOBEPKY aJeKBATHOCTH Y4eTOM MPHUKIAJHBIX 3a/1a4;
MoJieJIel, aHaTM3UPOBATh Brademy: HaBBIKaMU peILICHUS
pe3yJIbTaThl, OLIEHUBATh TEMaTUUYECKUX 3a]1a4 Kypca.
HaJEKHOCTh M Ka4eCTBO
(OYHKIMOHUPOBAHUS CUCTEM

1.3. MecTO IUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrPaMMbl

JucrummHa «OyHKIMOHATIBHBIN aHAM3» OTHOCUTCA K 00s3aTeIbHOM 4YacTh OJIOKa JAUCITUTUINH
y4eOHOro IIIaHa.

Jlis oCcBOEHMS TUCHUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHUS U BIaJieHUs, CQOPMUPOBAHHBIE B XOJI€
U3yYeHHs crlenyromux aucuuiuinH: «AuddepeHunanbHoe W MHTErpalbHOE MCUUCIEHUS (QYHKUIUI
OIHOM TepeMeHHoW», «/luddepeHnunanibHoe U HHTETpaIbHOE HCUYUCICHUS (YHKIMA HECKOJIbKUX
NepeMEeHHBIX», « TeopHst YUCIOBBIX U (PYHKIMOHAIBHBIX PAI0B», «OO0mas anredpa u TeOpus YUCEI,
«JIuneiinas anreOpay.

B pesynpTare 0CBOSHHS TUCHUILIMHBI (POPMHUPYIOTCS 3HAHUS, YMEHHS M BIIAJCHUS, HEOOXOIUMBIE /IS
W3YYEeHHUsI CIEAYIOIUX AUCHUIUIHH: «MeToabl ONTUMU3ALUNY, «DIEMEHThl P-aJUYeCKOro aHajau3a u
€ro MPUJIOKEHUS K Kpuntorpadum», « Teopust KoTupOBaHUSY.

2. CTpyKTYypa JMCHUILIHHBI
OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABISIET 4 3.€., 144 akajeMUYecKUX Jaca.

CTpyKTypa JUCUMILIIMHBI 1JIA 04HOI opMbl 00yUeHMsI

O0beM HMUCHUIUTMHBI B (OpME KOHTAKTHOM pPabOTBl OOYyYarOIMXCS C MeJarormdyecKuMu
paboTHHKaMU W (WJIM) JUIAMHU, TPUBJICKAEMBIMU K peaju3alii 00pa30BaTeIbHOW MPOrpaMMbl Ha
UHBIX YCIOBHSX, TP MIPOBEACHNUHU YUEOHBIX 3aHSATHI:




Cemectp | Tum yueOHBIX 3aHATHIA KonuuecTBo
4acoB
5 Jlekun 24
5 IIpakTHyeckue 3aHsITUs 32
Bcero: 56

O6beM TUCHUILIMHBL B (pOopMe caMOCTOATENbHON Pa0OThI 00YYAIOIINXCS COCTABIIAET 88

AKaICMHUYCCKUX 4aCOB.

I.

I1.

I11.

IV.

3. ConepxaHue TMCUMILIHHBI
BBoanbie NOHATHS (PYHKIHOHAJIBHOIO aHAJIN3A.

MeTpnquKne N TOMOJOIH4Y€CKHE NMPOCTPAaHCTBA:

METPUYECKOE IPOCTPAHCTBO; HEMPEPHIBHBIE OTOOPAKEHUS METPHUUECKUX IPOCTPAHCTB;
W30METPHSL; TIpe/iesIbHAs TOUKA; 3aMbIKaHUE; CXOUMOCTB; MTOJHbIE TIOJIMHOXKECTBA; OTKPHITHIEC U
3aMKHYTble MHOKECTBA; IOJHBIE METPHUUYECKUE MPOCTPAHCTBA: TEOPEMa O BJIOKECHHBIX IIApax,
TeopeMa bopa; mpuHIMI CKXUMarOIUX OTOOpaKEHWH: NMPUMEHEHHE TNPHHIUIA COKUMAFOIIIX
oroOpaxkeHnit B Teopuu AuddepeHInaNbHBIX ypaBHEHHIA; TOMOJIOIMYECKOE IPOCTPAHCTBO:
CpaBHEHHUE TOIOJIOTHH, OMPENENSIONINE CHCTEMBI OKPECTHOCTEW, 0a3a; aKCHOMBI CUETHOCTH;
CXO/IAIINECS TTOCJIE0BATENILHOCTH B 7; HENPEPBIBHBIE OTOOPAKEHUS: TOMEOMOP(H3M; aKCHOMBI
OTAEIMMOCTH; CIIOCOOBI 3a/1aHHS TOTIOJIOTHH B TIPOCTPAHCTBE; METPU3YEMOCTh; KOMITAKTHOCTD H
MOJIHAsE OTPAHUYCHHOCTb; MPEIKOMIIAKTHBIE MHOXECTBA B METPUYECKHUX IPOCTPAHCTBAX;
TeopeMa Apuena; Teopema [leaHo; paBHOMEpHas HENIPEPHIBHOCTD; HETIPEPHIBHBIE OTOOPaKEHUS
METPUYECKHUX KOMIIAKTOB.

HopMmupoBaHHBIe M TOIOJIOTHYECKHUE JIMHEHbIe IPOCTPAHCTBA:

JUHENHHBIE TPOCTPAHCTBA; BBIIYKIbIE MHOXKECTBA; OJHOPOIHO-BBINYKJIbIE (DYHKIMOHAJIBI,
¢yHkunonan MUHKOBCKOro; Teopema XaHa-baHaxa; OTIETUMOCTh BBIMYKIBIX MHOXXECTB B
JUHEWHOM IIPOCTPAHCTBE; HOPMUPOBAHHOE IPOCTPAHCTBO; MOAIPOCTPAHCTBA HOPMHUPOBAHHOTO
IOPOCTPAHCTBA;  (PaKTOP-IPOCTPAHCTBA HOPMUPOBAHHOIO  IIPOCTPAHCTBA;  E€BKJIMIOBO
IIPOCTPAHCTBO: OPTOrOHAIM3ALMs, HEPABEHCTBO beccens; 3aMKHYThIE OPTOrOHAJIBHBIE CUCTEMBI;
HOJIHBIE EBKJIHMJOBBI IPOCTpaHCTBA: TeopeMa Pucca-®dumepa; ruab0epToBO HPOCTPAHCTBO:
TeopemMa 00 M30Mop¢u3Me, MOANPOCTPAHCTBO, OPTOIOHAIBHOE OMOJIHEHHE, IpsMas CymMMa
MIOANPOCTPAHCTB; TOIOJIOTMYECKOE JIMHEWHOE IIPOCTPAHCTBO, JIOKAJIbHAS BBIITYKIOCTb, CYETHO-
HOPMHUPOBAHHOE IIPOCTPAHCTBO.

JIuHeiliHbIE ONepaTopbl U JIUHEHbIEe (PYHKIMOHAJIBI:

HENPEPBIBHBIN JIMHEWHBIN (YHKIIMOHAT B TOMOJIOTUIECKOM JIMHEHHOM MPOCTPAHCTBE; TNHEHHBIN
GbyHKIIMOHAT B HOPMHPOBAHHOM IPOCTPAHCTBE; Teopema XaHa-baHaxa B HOPMHUPOBAHHOM
IPOCTPAHCTBE; JIMHEHHBIN (PYHKIMOHAT B CYETHO-HOPMUPOBAHHOM MPOCTPAHCTBE; CONMPSHKEHHOE
IIPOCTPAHCTBO, CHJIbHAS TOMOJIOTUS B CONPSHKEHHOM MIPOCTPAHCTBE; cliabasi TOMONOr s U ciadas
CXOUMOCTh B JIMHEHHOM TOMOJOTHYECKOM TIPOCTPAHCTBE; ciiabdas Tomojorus u cuabas
CXOIMMOCTh B HOPMHPOBAaHHOM IPOCTPAHCTBE; cliabas TOMOJIOTUA M clabas CXOAUMOCTb B
COIPSDKEHHOM IIPOCTPAHCTBE; IMPOCTPAHCTBO OCHOBHBIX (PYHKIHMH; 000O0IIEHHBIE (YHKIHHU;
omepanuy Haa o0000meHHbIMU (pyHKIUAMU; auddepeHanbHble ypaBHEHHS B Kiacce
00001IeHHBIX (DYHKIMIA; JUHEHHBIN omepaTrop: HENpephIBHOCTh, OIPAaHMYEHHOCTh, CyMMa U
MIPOU3BE/ICHNE JIMHEHHBIX OIEpPaTopoB, OOPATHBIM omepaTop, OOPAaTUMOCTb; COMPSKEHHBIN
OIIepaTop: COMPSDKEHHBIN ONEepaTop B €BKINAOBOM MIPOCTPAHCTBE, CAMOCOIPSKEHHBIN OnepaTop,
CIEKTp OINEepaTopa; KOMIIAKTHBIM Omeparop: CBONCTBA KOMIAKTHOTO ONEpaTopa, COOCTBEHHbBIE
3HAQYEHHUs] KOMIIAKTHOTO OIepaTopa, KOMIIAKTHBIE ONEepaToOpbl B TMILOEPTOBOM IMPOCTPAHCTBE.
CamocorpsikKeHHbIEe KOMITAKTHBIE OMEPaTOphl B THILOEPTOBOM IMPOCTPAHCTBE.



V. Mepa u unrterpaj Jlebera:

Mepa 3JIEMEHTapHBIX MHOXKECTB, Mepa IUIOCKMX MHOXecTB; Mepa Jlebera B oOmiem ciyuae;
MPOJODKEHHE MEphl C TOJYKOJblla Ha MOPOXKICHHOE WM KOJBIO; aJJUTUBHOCT U O-
aJIUTUBHOCTH; JleOeroBo MpoJOKEHHE Mephl; H3MEpUMble (YHKLUUHU: OINEpaluu Haj
U3MEpPUMBIMU (YHKIUSAMU; SKBUBAJIEHTHOCTb, CXOJUMOCTh IOYTH BCloay: Teopema Eroposa;
CXOOMMOCTb MO Mepe: TeopeMa Jly3nHa; CBSI3b MEXKIY CXOAMMOCTBIO TIOYTH BCIOLYy U
CXOAMMOCTBIO M0 Mepe; mpocThle GyHKUuU; uHTerpan Jlebera ot mpocToi (GyHKIUU; UHTETpas
JleGera ot npocroil pyHkimu; uHTerpai Jlebera mo U3MEpPUMOMY MHOKECTBY KOHEUHON MEpHI;
cBsi3b uHTETpana Jlebera c unrerpasiom Pumana; Teopemsr Jlebera, Jlepu n dary o npeneasHOM
nepexojie IoJl 3HAaKOM HHTerpaia; uHTerpan Jlebera mo MHOXeCTBY OECKOHEUHOH MephI;
uHTerpan Jlebera kak ¢GyHKIUS MHOXecTBa; Teopema Panona-Hukoanma; meprsl CTuiibTheca:
unrerpan JleGera-Ctunptheca, uHTerpas Pumana-Ctunptheca.

VI. IIpocTpaHcTBO CyMMHUPYEMbIX (PYHKIMH: IPOCTPAHCTBO L;:

CBOMCTBA, BCIOJly IUIOTHBIE MHOKECTBA B HEM; IPOCTPAHCTBO L,: CBOWMCTBA, BCIOJY IUIOTHBIE
MHOX€eCTBa B HEM; TeopeMa 00 H30MOp(hU3Me; CXOIUMOCTh B Cpe/IHE-KBaIPATUYHOM U €€ CBSI3b C
IpyrMMH BHAaMU cxoauMocTH; OpToroHajnbHble cHCTEMbl QYHKIOUH B Lo, psabl 1o
OpPTOTOHAJIBHBIM cHCcTeMaM; NpeodpazoBanne Dypbe: npeodpasoBanue Pypre B IPOCTPAHCTBE Lo

—00, +00
( ’ ) , TpousBeaeHue Jlamnaca.

VII. Ilpeodpa3zoBanue ®ypne:
npeoOpazoBanue @Dypbe-CTHibTheCA; TMOHATHE O000OMIEHHBIX (YHKIMA W WX CBOWCTBA!
npeoOpaszoBanre Oypbe 00001IeHHBIX (YHKINN, MPUIOKEHNE K penieHro quddhepeHInamTbHbIX
YpPaBHEHUM.

4. Oopa3zoBaTesibHbIE TEXHOJIOTUH

I[J'ISI IMMPOBCACHUA 3auAmMuULl JIeKYUOHHO20 muna 1o ANCHUILIMHE IPUMCHAIOTCA TaKUE 06pa30BaTeanme
TCXHOJOI'NHU KaK npo6neMHa;1 JICKIHA, J'IGKI_II/IH—6CCG,I[EI C IPUMCHCHUECM cnaﬁn—npoeKTopa.

I[J'ISI IMPOBCACHUA npaxKmuieckKkux 3auaAmMULL HCIIOJIB3YIOTCS TAKHE O6p330BaTeJ'H)HI)Ie TCXHOJIOTHH KaK:
peuicHueC n 06Cy>K,I[eHI/Ie BOIIPOCOB U 3a/1a4.

B paMKax CaMOCMOsIMeNbHOU pa60mbl CTYACHTOB IIPOBOAWUTCA KOHCYJIbTUPOBAHHMEC H IIPOBCPKaA
JOMAaNIHUX 3aJaHUuMN IMOoCpeACTBOM 3JICKTpOHHOfI IIOYTHI.

B mepwon BpeMEHHOTO TPUOCTAHOBJICHMSI TOCEIICHUsS OOYYaIOIIMMUCA TOMEIIEHUH W
tepputopuu PI'TY st oprannsamnmuu y4eOHOTO TIporiecca ¢ MPUMEHEHUEM dJICKTPOHHOTO O0ydYeHUs U
JTUCTAHIIMOHHBIX ~ O0pa30BaTENbHBIX TEXHOJIOTUH MOTYT OBITh HCIIOJIB30BAHBI  CIIEAYIOIINE
00pa3oBaTebHbIE TEXHOJIOTHH:

— BUJICO-JIEKIUU;

— OHJIAMH-JIEKIIUU B PEKHUME PEATbHOTO BPEMEHMU;

— DIIEKTPOHHBIE YUEOHUKH, YUeOHbIE TOCOOUS, HAyYHbIE U3JaHUS B AJIEKTPOHHOM BUJE U TOCTYII
K MHBIM 3JICKTPOHHBIM 00pa30BaTeIILHBIM pecypcam;

— CHUCTEMBI JJI51 SJIEKTPOHHOT'O TECTUPOBAHUS;

— KOHCYJIbTallU! C UCTOJIb30BAHUEM TEJIEKOMMYHUKAIIMOHHBIX CPEICTB.

5. Onenka njiaHUPyeMbIX pe3yJbTATOB 00y4eHHs

5.1 CucreMa oneHNBaHHSA

dopMa KOHTPOJIsI Makc. KOJIM4ecTBO 6aJ1J10B
3a onny padorty chero




Texyimmii KOHTPOJIb:
- ompoc 3 GaiioB 12 6ammoB
- y4acTHe B KOJUIOKBUYME 8 damos 8 b6amioB
- KOHTpPOJIbHEIE paboThI 1,2 8 b6amioB 16 6ammoB
- PT'P Nel, Ne2 12 6amnoB 24 6anna
[IpomexyTouHas aTTecTanus - 9K3aMeH 40 6amnoB
(9K3aMeH 1o OueTam)
HToro 3a cemecTp 100 6amioB

IToy4eHHBI COBOKYITHBIN PE3YyJIbTAT KOHBEPTUPYETCS B TPAAULMOHHYIO IIKATYy OLIEHOK U B
mKany oneHok EBporeiickoil cucteMsl nepeHoca u HakorieHus kpenutos (European Credit Transfer
System; nanee — ECTS) B COOTBETCTBUY C TaOJIUIICH:

100-6anmmpHas TpajiHoNHas mKaa [Ixamna
Kaja ECTS
95 -100 A

2304 OTIIUYHO B

68 — 82 XOPOIIIO 3a4TEHO C

56 - 67 D

50_ 55 YAOBJIETBOPUTEITHHO E

20 —49 FX

0-19 HEYI0BJIETBOPUTEIHHO HE 3a4TE€HO F

5.2 KpnTepml BbBICTABJICHUA OIICHKHU IO JUCHUIIJIHHE

Bamnanl/ | Ounenka mo
Ixana | aucouMIJIMHe
ECTS

KpuTepuu ouneHkHu pe3yJbTaToB 00yUeHHs 10 JUCHHUTIIUHE

100-83/ OTJINYHO
AB

BeicraBnsiercs: o0y4aronieMycsi, €Clid OH TITyOOKO ¥ MPOYHO YCBOMII TEOPETHUECKHUN U
MPaKTHYECKUH MaTepHall, MOKET IPOJIEMOHCTPHPOBATH ATO HA 3aHATUAX U B X0JIE
MIPOMEKYTOUYHON aTTEeCTALINH.

OOyuaronMicst ICUEPITBIBAIOIIE U JIOTHYESCKH CTPOMHO U3NaraeT y4eOHbli MaTepual,
yMeeT yBSI3bIBaTh TEOPHIO C MIPAKTHKOM, CIIPABIIACTCS C PELICHUEM 3319
po¢eCCHOHATBHOI HAaNIPaBICHHOCTH BBICOKOTO YPOBHS CIIOKHOCTH, TIPAaBHUIIBHO
00OCHOBBIBACT NPHHSTHIE PELICHUSL.

CB00OOHO OpHEHTHpYETCs B yueOHOH M poheccnoHalIbHOI JIuTeparype.

O1ieHKa M0 JUCIMIUIMHE BBICTABILIFOTCS 00yJaromeMycst ¢ y4éToM pe3ysIbTaToB
TeKyIIeH ¥ IPOMEXYTOYHOM aTTeCTaIUH.

Komnerenmuu, 3akperui€éHHbIe 3a TUCIUTDINHON, COPMHUPOBAHBI HA YPOBHE —
«BBICOKUI».

82-68/ XOpOIIIO

BeicraBnsercs: oOyJaroreMycsi, €CJId OH 3HaeT TEOPETUUECKUN 1 MPAKTHIECKUI
MaTepuall, FpaMOTHO U T10 CYIIECTBY M3JIaraeT €ro Ha 3aHATHAX U B X0
MIPOMEKYTOUHON aTTECTALUHU, HE OIyCKasl CYIlECTBEHHBIX HETOUHOCTEH.
OOyuaronuics MpaBWILHO MPUMEHSIET TEOPETHYECKUE MTOJI0KEHHS IPH PELICHUH
MPaKTHYECKUX 33124 NpOo(eCcCHOHANBLHOMN HAPaBICHHOCTH Pa3HOTO YPOBHS
CJIO’KHOCTH, BJIaACCT HeO6XOJII/IMI>IMI/I JJIA 3TOr0O HaBbIKaMHU U HpI/IéMaMI/I.
JlocTaTo4HO XOPOIIO OpHEHTHPYETCS B yu4eOHOH 1 mpodeccHoHAIBHON TUTEpaType.
Or1ieHKa 110 JUCIUIUINHE BBICTABILIFOTCS] 00yJaromIeMycsi ¢ y4ETOM pe3yIbTaToB
TEKyIIeH ¥ IPOMEXYTOYHOM aTTeCTaIuN.

KommeTennmu, 3akperui€HHbIE 3a TUCIUITITMHON, ¢(h)OPMUPOBAHBI HA YPOBHE —
«XOPOLIHHY.

67-50/ YIAOBIETBO-
D.E PHUTEIBHO

BeicraBnsiercs: oOy4aroieMycsi, €Clii OH 3HaeT Ha 0a30BOM YPOBHE TEOPETHUECKUH U
MIPaKTUYECKUN MaTepHa, JOMyCKaeT OT/eNbHbIe OMIHOKH IPH eTo N3TI0KESHUHU Ha
3aHATHAX U B XOZ€ IPOMEKYTOUYHON aTTeCTAIlUH.

OOyJaronicst NCIBITEIBACT ONPEACIEHHBIC 3aTPyTHEHHUS B IPHMEHEHUH
TEOPETHUYECKUX MOJI0KEHUHN NPH PEIIEHUHN MPAKTUYECKHX 3aad MPOoecCHOHATBHON




Bamabl/ | Ouenka mo Kpurepuu oueHKH pe3yJbTaToB 00yUYeHUs 10 TUCHUTIIIHHE

HIkana | gucHUIIHHE
ECTS

HAaIPaBJICHHOCTH CTAHJIAPTHOTO YPOBHSI CIIOKHOCTH, BJIaJIeT HEOOXOAMMBIMH IS
3TOro 6a30BBIMH HABBIKAMH U IIPHEMaMHU.

JleMOHCTpHpyeT AOCTaTOYHBIN YPOBEHb 3HAHUS YU€OHOM TUTEpaTyphl IO JUCLUIUINHE.
O1ieHKa [0 JUCHMIUIMHE BBICTABILIFOTCS 00yJaromeMycst ¢ y4€ToM pe3ysIbTaToB
TEKYLIEN U IPOMEXKYTOUHOM aTTECTaLUH.

Komnerenmuu, 3akperi€éHHbIe 3a TUCIUTDINHON, COPMHUPOBAHBI HA YPOBHE —
«JIOCTATOYHBIIY.

49-0/ HEYIOBJIET- BricTraBisercss 00y4aromemMycsi, eCiIi OH He 3HaeT Ha 0a30BOM YPOBHE TEOPETHUCCKUI
W MPAaKTUYECKUI MaTepHal, AOIyCcKaeT rpyOble OMIMOKH ITPH €T0 M3JI0KEHUH Ha
3aHATHAX U B XOJI€ IPOMEKYTOUHON aTTeCTalUH.

OOyuaronMicst UCTBITHIBAET CEPhE3HBIC 3aTPYAHEHHS B IPUMEHEHHH TEOPETUUECKUX
MOJIOKEHHUH TIPH PELISHUHN PAKTUUECKHX 3a/1a4 MPOo(eCcCUOHATIbHON HAIIPaBICHHOCTH
CTaHIIAPTHOTO YPOBHS CIIOKHOCTH, HE BIIa/IeeT HEOOXOAUMBIMH JIJIsl STOTO HaBBEIKAMH U
npuéMamu.

JlemMoHCTpHpYeT (hparMeHTapHbIC 3HaHHS y4eOHOI IUTepaTyphl 10 JUCIUILIHHE.
OreHKa o JUCHIUIUIAHE BRICTABISIOTCS 00yJaromeMycs ¢ YI6TOM pe3yIbTaToB
TeKyIed U MPOMEXKYTOUHON aTTeCTallUH.

KomnereHiuu Ha ypoBHE «J10CTaTOYHBINY, 3aKpEIIEHHBIE 32 TUCIIMIUIMHON, He
c(hOpMHUPOBaHBI.

F,FX BOPUTEIBHO

5.3 OwneHouHble cpeacTBa (MaTepHaybl) IS TEKyIIero KOHTPOJISI YyCIeBaeMOCTH,
NPOMEKYTOYHOM aTTeCTALMH 00y4aIoIMUXCS 10 JUCIUIIIHHE

Tekyumuii KOHTPOJIb
Ilpumepnuie 6apuanmol KORMPOALHLIX PAOOM

Konmponvnas paboma Nel

1. 0Ka3aTh YTO €CJIM CUCTEMA BEKTOPOB X, X,,. ..y X COACPIKUT H JIEBOI BEKTOP, TO OHA
1272 )

n
JIMHENHO 3aBHCHUMA.

2. Jloxazarb, 4TO paBEHCTBO B HepaBeHCTBE Komm-byHIKOBCKOTO BO3MOXKHO, TOT/1a U TOJIBKO
TOTJ1a, KOI'1a BEKTOPA JIUHEHHO 3aBUCHUMBI.

3. Jlokazatp, 4To Jt00ast CUCTEMa, COCTOSINAs U3 MOMAPHO OPTOrOHAIBHBIX U OTIUYHBIX OT

HYJIl BEKTOPOB €,,6€,,...,€, , IBISETCS TUHEIHO HE3aBUCUMOII.

Koumponvnasa paooma Ne2
1. Tycts A — nuHeiiHbIH onepaTop, AeicTByroIMit 3 npocTpancTBa R B mpoctpancto R, |

Takoi uTo0 4" cymiectByert. Jlokasarh, uTO 4~ Takxke JIMHCHHBIN Omeparop.

2. Jokazatb, uto, eciu B u A, To BA — nuneliHbIil onepatop.

3. Jloka3zatb, 4TO BCsiKas (PyHIaMeHTaIbHas MTOCIIEI0BATeIbHOCTh B €BKIIMIOBOM
MPOCTPAHCTBE OTPaHUYCHA.

Ilpumepnvle 6onpocwl 014 KONNOKGUYMA

Onepauuu Haji MHOXKECTBaMU: ONPEEIICHUS, CBOWCTBA.
OTHoOIIEHNE 3KBUBAJICHTHOCTH: ONPEIEICHUE, IPUMEPHI.
BrionHe ynopsiioueHHbIE MHOKECTBA.

Teopema Llepmerno.

Mertpuueckoe mpoCTPAHCTBO.

TeopemMa 0 BIOKEHHBIX IIapax.

[TononHeHune npocTpaHCTBa.

Nk L=



e

10.

11.

12.

13.

8. Teopema CyI1ecTBOBaHHUS U €JUHCTBEHHOCTH pelieHus Ui AuddepeHnnanbHbIX
YpaBHEHUM.

9. Tononornyeckue NpocTpaHCTBA: ONPEAEICHUE U IPUMEPBHI.

10. Teopema 0 HEMPEPHIBHOCTH OTOOPAKEHUM TOTIOJIOTHYECKUX MMPCTPAHCTB.

11. KonMnakTHOCTB: ONpeAeeHue OCHOBHBIE TEOPEMBI O KOMITAKTAX.

12. Teopema Apuena.

13. Teopema Xana — banaxa.

14. HopmupoBaHHBIE IPOCTPAHCTBA: ONIPEAEICHNE, TIPUMEPHI.

15. EBKIMI0BBI IPOCTPAHCTBA: ONPEIEICHUE, IPUMEPBI.

IHpumepnuwiir éapuanm PI'P Nol

[Iycts A, B, C — nmoamHoxkecTBa HekoToporo mMHoxkecTBa E. IlokazaTh, 4TO crpaBemiuBbI
crienyromme yreepaenus : a) ANBNC=D, DcE;¢) AvBUC=F, FcCE

2 2
ITycTh Sp)=1"+2"+3 +..+p’ : Jlokasars, 91O S(p)= m
4

[Monp3ysich 3TON POpMYIIOii, BEISICHUTE yeMy paBHO S(3).

OOpa3yer su JIHMHEHHOE MPOCTPAHCTBO COBOKYIHOCTh BCEX BEKTOPOB Ha IJIOCKOCTHU C
HCKJIIOUEHUEM BEKTOPOB, NapaJljIeNIbHbIX HEKOTOPOH 3aJaHHOM MPsIMON?

I'uneprmockoctu Hy u H, umerotr cootBeTcTBEHHO pazMepHoct 3 U 4 . Kakoil HauMeHbIei
pa3MepHOCTh B3SITh TUMEPIUIOCKOCTh Hs , 4TOOBI OHa, Oyaydn JOKHBIM 00pa3oM pacIijioxKeHa
B MMPOCTPAHCTBE cojiepkania B cedbe u Hy n H,?

Ipumepnuorii 6apuanm PI'PNe2

Jlokasatk, 4TO IS JTIOOBIX IBYX HENEPECEeKaroIUXCsl OTKPBITHIX MHOXKECTB 3aMbIKaHHE OJTHOTO
13 HUX HE MePeCceKaeTcst ¢ APYTUM.

[Tycts MHOKeCTBO A OTKpRITOou A AN B = . Jlokasats, 410 AN IntB=3 .

[IpuBecTn mnpuMep TOMOJOIMYECKOrO MpocTpaHcTBa X, B KOTOPOM HEKOTOpas TOYKa X
ABIISICTCS TPEAETbHON Uil MHOXKecTBa X\{ X } M HHMKakas MOCJIEI0BAaTEIbHOCTh M3 X\{X} He
CXOJUTCS K X.

. Ilycts d — metpuka Ha maOkectBe X U P (x, y) =min{l,d(x, y)} nist moObIx X,y €

X. Tokasats, uto: a) £ — metpukana X u 3,=33,; 6)eciu (X, d) — nonHoe

METPHUUYECKOE MPOCTPAHCTBO, TO (X, P) TakKe MOJHOE METPUUYECKOE MPOCTPAHCTBO.
[IpuBecTu npuMep CBA3HBIX MHOXKECTB, IMEPEeCceUeHUE KOTOPHIX HE CBSI3HO.

Jlokazath, uto ecni A u B — 3aMKHyTble MHOXECTBa, OObEIWHEHUE U IepeceueHue
KOTOPBIX SIBJISIFOTCS CBS3HBIMH MHOXXECTBaMH, TO U MHOkecTBa A, B — cBsa3ubie. BepHo nu
3TO YTBEPKACHUE JIs1 HE3aMKHYThIX MHOXeCTB A u B ?

JlokasaTh, 4TO MOAMHOXECTBO B E’, cocTosIee M3 TOYEK, y KOTOPBIX XOTS OBI OJHA
KOOpJAMHATA UppallMOHAJIbHA, CBSI3HO.

JlokasaTh, 4TO B £’ KpYroBOM HWJIMHIP KOHEYHOM BBICOTHI 0€3 OCHOBAHMM, OJHONOJIOCTHBINA
TUMEepOOTIOnI, OTKPBITOE KOJBIO U chepa 0e3 IByX ToueKk roMeoMOp(HBI IPYT IPYTY.
[IpuBecT mnpuUMep TMOJHOTO METPUYECKOTO TMPOCTPAHCTBA U €r0  H30METPUUYECKOTO
oToOpaxkeHusl B ce0s1, He UMEIOIIEro HU OAHON HEMOABUKHON TOUKH.

Jlokazarb, 4TO MepecedyeHrue KOHEUHOT0 YUCIa OTKPBITHIX BCIOJY IUIOTHBIX B MPOCTpaHCTBE X
MHOXECTB BCIOJ1y TUIOTHO B X.

Jlokaszarh, 4TO TOIMOJOTHYECKOE IMPOU3BENEHUE JI0O00r0 CeMEHCTBA CBSI3HBIX HPOCTPAHCTB
CBS3HO.

JlokazaTh, YTO TOIOJIOTHYECKOE MPOCTPAHCTBO CO CUETHOW 0a30il cemapabenpHO. Mmeer mu
MecTo 00paTHOe yTBepxkKaeHue?

. Jloka3aTh, 4TO BIIOJIHE OTPAHUYCHHOE METPUYECKOE MPOCTPAHCTBO CEmnapaldelbHO U MMEEeT
CYETHYIO 0a3y.
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14. JTokasathb, 4TO €BKJIMIOBO MPOCTPAHCTBO E" 1 Tuiabp0epToBO mpocTpancTBo I° cenapabesbHbl
Y UMEIOT CUETHYIO 0a3y.

15. Jlokazats, uTo 11000€ 3aMKHYTOE MOANPOCTPAHCTBO KOMITAKTHOTO MTPOCTPAHCTBA KOMITAKTHO.

16. Jlokazath, 4TO B KaXIOM OECKOHEYHOM KOMITAKTHOM IPOCTPAHCTBE CYIIECTBYET CUETHOE
HE3aMKHYTOE MHOXECTBO.

17. lokasatp, 4To J1it000€ KOMITIAKTHOE MOJIPOCTPAaHCTBO XaycnopdoBa mpoctpancTBa X SBISETCS
3aMKHYTHIM B X MHOECTBOM.

18. IlpuBect mpuMep TONOJOTHYECKOIO IMPOCTPAHCTBA, B KOTOPOM 3aMbIKaHHE HEKOTOPOTro
KOMIIAKTHOTO MHOXECTBA HE KOMIIAKTHO.

HpOMe)KYTO‘lHaH aTTeCTalud

Ilpumepnsvie KonmpovHblE 60NPOCHL RO KYPCY

Kombo MHOKECTB.

[TosyKkob110 MHOXKECTB.

BbopeneBckue anreOpsl.

CucreMbl MHOXKECTB U OTOOpaKEHHsI HETIPEPBIBHBIE OTOOPaKEHUSI METPUUECKUX TPOCTPAHCTB.
CxoauMocCThb.

[TonHble MeTpUUECKHE MPOCTPAHCTBA: IPUHIIUIT BIOKEHHBIX IIAPOB.

Teopema bapa.

KommakTHOCTS.

9. JlelicTBUTENbHBIC PYHKIIMHA HA METPUUYECKUX U TOTIOJIOTHYECKHUX MPOCTPAHCTBAX.
10. O611ee MOHATHE MEPHI.

11. Ilponomxenne Mepsl.

12. 3mepumbie QYHKITUU: CXOTUMOCTH TI0 MEpe.

13. IlpousBenenue mep.

14. TIpoctpancTBO L;: BCIOAY IJIOTHBIE MHOYKECTBA B HEM.

15. IIpoctpancTBO L,: BCIOly TUIOTHBIE MHOKECTBA B HEM.

e Ao

6. YueOHO-MeTOAN4YeCKOe 1 HH(OpPMALIMOHHOE 00ecTiedeHne TUCHMILTUHBI
6.1 Cniucoxk HCTOYHUKOB H JINTEPATYPbI

Jluteparypa

OcHosnas

1. Jlebener B.M. OyHKIMOHANBHBIN aHATN3 W BBIYUCIUTENbHAS MaTeMaTHKa : y4el. mocobue s
CTYJICHTOB BY30B, 00y4arOIMXCcs 1Mo cneruanbHocTsIM "Maremaruka", "IIpuknagnas marematuka" / B.
. JleGenes. - U3x. 4-e, ucnp. u gomn. - M.: ®usmaraut, 2005. - 295 c.

2. Pepuna, C. B. ®yHKIHOHAIBHBIA aHAIM3 B MIPUMEpax M 3amadax: y4ded. nmocooue / Peuna C.B.,
CazonoB JIL.U. - PocroB-Ha-[lony:1Uznarenscteo IODY, 2009. - 120 c. ISBN 978-5-9275-0683-5. -
Texcr : anexTponnsiid. - URL: https://new.znanium.com/catalog/product/556115

3. Kupwmios, K. A. ®ynkumonansHblii ananu3 : ydebnoe mocobue / K. A. Kupumnos, C. B.
Kupuinosa, A. A. KeitmanoB. - KpacHosipck : Cubupckuii penepanbubiii yauBepeuret, 2022. - 86 c. -
ISBN 978-5-7638-4668-3. - Teker : 3JE€KTPOHHBIH. - URL:
https://znanium.com/catalog/product/2091397. — Pexxum tocTymna: mo moamnucke.

4. Tnazpipuna, I1. 0. OyHKUMOHANBHBIN aHAIM3: TUIOBBIE 3amaun : yueOHoe mocobue / I1. FO.
I'mazeipuna, M. B. [lefikanosa, JI. @. Kopkuna ; M-Bo o6pa3oBanus u Hayku Poc. ®enepanuu, Ypai.
denep. yH-T. - ExkatepunOypr : U3n-Bo Ypanbckoro ya-ta, 2016. - 214 ¢. - ISBN 978-5-7996-1771-4. -
Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1957507. — Pexum moctyma: 1o
MOATHCKE.

Jlononnumenvhas


https://new.znanium.com/catalog/product/556115
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1.AxuBuc M.A. TenzopHoe ucuucienue: YuyeOHoe mocobue. - 3. - Mocksa: Mznatenbckas ¢pupma
"®uzuko-matemarnueckas aureparypa" (PU3MATIINT), 2005. - 304 c. - [OBC Znanium.com]

2. Illapos, I'. A. BekTopHOe, MaTpuuHOE U T€H30pHOE HcuHuciaeHne. CrpaBOYHMK I TEXHUYECKUX
YHUBEpPCUTETOB : yueOHoe mocodue / I'. A. llapoB. — 2-e¢ uzn. — Jonronpynausiii : M3marenbckuit
Hom «Uutemnext», 2018. — 368 c. - ISBN 978-5-91559-256-7. - Tekct : anektponHbii. - URL:
https://znanium.com/catalog/product/1022060. — Pexxum tocTyma: mo moAmnucke.

6.2 IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «AHTEepHET».

1. YuebHo-oOpa3oBarenbHass  (uU3MKO-MaTemMaTtuyeckas  Oubnuoreka  Ha  mopraine  MUP
MATEMATUYECKMX VYPABHEHMI  [Dnektpomnsii  pecypc]. - Pexnm  gocryma:
http://eqworld.ipmnet.ru/ru/library.htm

2. MOCKOBCKHI LIEHTP HEMPEPHIBHOTO MateMaTtudeckoro oopazosanus (MIIHMO)
http://www.mccme.ru

3. OGpazoBarenbHbII MaTeMaTH4YecKuid calT Exponenta.ru http://www.exponenta.ru

4. Obuepoccuiickuit Matemarndeckuii moptain Math Net.Ru http://www.mathnet.ru

5. [Mopran Allmath.ru — Bcs Matematuka B omHOM MecTe http://www.allmath.ru

Hammonanwsnas snextponnas oubamnorexa (HOb) www.rusneb.ru
ELibrary.ru Hay4nas snexktponHast 6nbianorexka www.elibrary.ru

6.3 IlpodeccnonanbHbie 0a3bl JAHHBIX H HHGOPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

Joctyn k mpodeccruoHanbHbIM 06a3aM naHHBIX: https:/liber.rsuh.ru/ru/bases

WNHpopMalnoOHHbIE CIIPAaBOYHBIE CUCTEMBI:
1. Koncynsrant I[lmroc
2. Tapanr

7. MaTepuajJbHO-TeXHUYECKOe o0ecneyeHue TUCIUIINHBI

Jns  obecrniedeHuss  TUCIUIUIMHBI  UCIONB3YyeTCSl  MaTepUalbHO-TEXHUYECKas  0Oasza
00pa3oBaTeNbHOTO YUpEeXKJIeHUs: y4deOHble ayIUTOPUHU, OCHAIEHHBIE IOCKOHM, KOMIBIOTEPOM WU
HOYTOYKOM, TPOEKTOPOM (CTAallMOHAPHBIM WM TEPEHOCHBIM) JUISl JEMOHCTpAIMH  YYEOHBIX
MaTepHasoB.

CocraB mporpaMMHOT0 00eCTIeYeHUS:
1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

8. Obecneuenue 00pa3oBaTeIbHOIO NMpoLEcca JJsl JUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310pPOBbSI U HHBAJINI0B

B xome peanuzanuu IUCHMIUIMHBI HCMOJB3YIOTCS CIEAYIOIIHUE JOMOJHUTEIIBHBIE METOJbI
00yYeHUs, TEKYIIEro KOHTPOJS YCIEBAEMOCTH W MPOMEKYTOYHOW aTTeCTallud OOYYaloluXcs B
3aBUCHMOCTH OT X WHIANBUIYAIBHBIX OCOOCHHOCTEH:

® Uil CJETBIX M CIA0OBHUIAAIIUX: JIEKIMU O(OPMIISIOTCS B BHUAE DJIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIBIO KOMIBIOTEpA CO CIEIUATM3UPOBAHHBIM IMPOTPAMMHBIM OO0ECTICUCHUEM;


https://liber.rsuh.ru/ru/bases
http://www.allmath.ru/
http://www.mathnet.ru/
http://www.exponenta.ru/
http://www.mccme.ru/
http://eqworld.ipmnet.ru/ru/library.htm
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MUCbMEHHBIEC 3a/IaHUsl BBIMOJIHAIOTCS HAa KOMIBIOTEpE CO CHELUAIM3UPOBAHHBIM IPOIPAMMHBIM
oOecrieYeHrneM WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM; OOECIIEYMBACTCS WHAWBUIYaTbHOE
paBHOMepHOe ocBemieHue He MeHee 300 JOKC; JUIs BBIOJHEHMS 3alaHUsl HpU HEOOXOAWMOCTH
MPEOCTABIACTCS YBEIMUUBAIONIEE YCTPOMCTBO; BO3MOXHO TaKXKe MCIHOIb30BaHWE COOCTBEHHBIX
YBEJIMYMBAIOLINX YCTPONUCTB; MMCbMEHHBIE 3aJJaHNsl 0(OPMIISIOTCS YBETUUYEHHBIM HIPUPTOM; IK3aMEH
1 3a4€T MPOBOISTCS B YCTHON ()OPME MITH BBITTOJTHSIOTCS B MUCBMEHHOM (hopMe Ha KOMITBIOTEpE.

® [UIA TIIyXUX M CIA0OCIBIIAIINX: JEKIUU O(OPMISIOTCS B BHIC JJIEKTPOHHOTO JOKYMEHTA,
au00  TPEIOCTaBIsAETCS  3BYKOYCWJIMBAIOUIasl — amnmaparypa HHIUBUAYAJIbHOTO  TIOJH30BaHUS;
MUCbMEHHBIC 3a/IaHHs BBINOJHSAIOTCS Ha KOMITBIOTEpE B TNHCBMEHHOM (opme; dK3aMeH M 3a4éT
MIPOBOJISATCS B MUCHMEHHOM (hOpMe Ha KOMITBIOTEPE; BO3MOXKHO NPOBeIeHHE B (hOpME TECTHPOBAHUSI.

® ISl JIUI] C HapyIICHUSIMH OIIOPHO-IIBUTATEIBHOTO arapata: JIEKIUU O(GOpPMIISIOTCS B BHUJC
JIEKTPOHHOTO JIOKYMEHTa, JIOCTYIHOTO C IIOMOINBIO KOMIIBIOTEPAa CO  CIHEIHATU3UPOBAHHBIM
MPOTPaMMHBIM ~ 00€ClieYeHHEeM; THChMEHHBIC 3a/laHUsl  BBIOJNHSIOTCS Ha KOMIIBIOTEPE CO
CIEeLMAIN3UPOBAHHBIM MPOTPAaMMHBIM 0OecrieueHHEeM; SK3aMeH U 3a4€T MPOBOATCA B YCTHOM opme
WUJTH BBITIOJTHSIIOTCS B TUCBMEHHOM (popMe Ha KOMITBIOTEpE.

[Tpy HEOOXOIUMOCTH MpelyCMaTpUBACTCs yBETUUEHUE BPEMEHHU IS TIOATOTOBKU OTBETA.

[Iponienypa mpoBeAeHUST MPOMEKYTOYHON aTTecTanuy Il OOyJarOIIUXCsl YCTaHABIMBACTCS C
y4€TOM HX WHAMBUIYAIbHBIX MCUXOPHU3UUECKUX 0COOCHHOCTEH. [IpoMexxyTouHas aTTecTalusi MOKET
MIPOBOJMTHCS B HECKOJIBKO ITAIIOB.

[lpy mpoBeneHUH TPOLEAYpPbl OLEHUBAHUS pPE3yJAbTATOB OOY4YEHHUs MpeaycMaTpHUBaeTCs
WCTIOIb30BaHNE TEXHUYECKHUX CPE/ICTB, HEOOXOIMMBIX B CBSI3U C MHIUBUAYAILHBIMH OCOOCHHOCTSIMHU
oOydJaroumxcsi. OTH CpeACTBA MOTYT OBITh MPEJOCTABICHBl YHUBEPCHUTETOM, MM MOTYT
HCTIONB30BAThCSl COOCTBEHHBIC TEXHMYECKHE CPE/ICTBA.

[TpoBenenue npoueaypbl OLIEHUBAHUS PE3yIbTaTOB OOYUYEHHUs JIONYCKAETCs C MCIIOIb30BAHUEM
JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA.

ObecnieunBaeTcst AOCTYN K HH(GOpPMAIMOHHBIM U OubnmorpaduyeckuM pecypcaMm B CETH
WuTepHeT utst Kaxk0ro o0ydaronierocs B opMax, aTaNTHPOBAHHBIX K OTPAHUYCHHUSM UX 3/I0POBBS U
BOCTIPUATHS UHPOPMALIUH:

® ISl CIENbIX W CIa0OBHIAIIMX: B TEYaTHOM (opMe yBENIWYEHHBIM HIpUPTOM, B dopme
ANIEKTPOHHOTO IOKYMEHTa, B opMme aynuodaiina.

® JIUIs TITyXUX U CIaOOCIBIIAIINX: B Ie4aTHOU ¢opme, B hopMe FMEKTPOHHOTO JOKYMEHTA.

17151 0OYYAIOLINXCS C HAPYIICHUSIMH OTIOPHO-/IBUTATEIILHOTO armnapaTa: B Ie4aTHou ¢opme, B
(bopmMe >IEeKTPOHHOTO JOKYMEHTa, B popMme ayauodaiina.

Y4eOHBIC ayIUTOPUHU MJIs BCEX BHUJOB KOHTAKTHOH W CaMOCTOSATEIBbHOH palbOThI, HaydHas
OMOIMOTEKa W WHBIC TOMEIICHUS [T OOYyYEeHHS OCHAIEHBI CHEIUAIbHBIM O0OpYJAOBaHHEM U
y4eOHBIMH MECTaMHU C TEXHUYECKUMHU CPEJICTBAMHU OOYUCHHUS:

® ISl CJIETIBIX U CIAOOBUASINNX: YCTPOMCTBOM JJisi CKAHUPOBAHUS U YTEHUS ¢ Kamepoil SARA
CE; nucnineem bpaiinsg PAC Mate 20; npunrepom bpaitng EmBraille ViewPlus;

® Ui TAYXHUX M CIaOOCHBIIIANIMX: ABTOMAaTH3MPOBAHHBIM pPabOYUM MECTOM JUIsl JIFOJACH C
HapYIICHUEM CTyXa u CIa0O0CIBIIIANINX; aKyCTUICCKII YCHINTENh U KOJIOHKH;

e isi OOydYarIIMXCA C HAPYIICHUSMH OMOPHO-JABUTATEIILHOTO alapara: IepeBUKHBIMH,
perynupyeMbiMu 3proHoMuueckumu napramMmu CHU-1; KOMIObIOTEpHOM TEXHHKON CO CHEUHUATbHBIM
MIPOTPaMMHBIM 00€CTICYCHUEM.

9. Meroanueckue MaTepuabl

9.1 Il;anbl NPAKTHYECKUX 3aHATHI

Tema 1. BBogHble NOHATHA (PYHKIHOHAJIBHOIO AHAJIN3A.
dopma npoBeieHus — pelIeHue U 00CyKAeHUE BOIIPOCOB U 3a/1a4.
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Ipumepnvie 3a0ayu 014 pewtenus 6 ayoumopuu.: peuaTh 3a7aqu 10 BIOOPY MpenogaBaTeist U3 KHUTH:
Pesuna C.B. ®yHKIIMOHAIBHBIA aHATU3 B MPUMEpPax U 3aj1adax : yued. mocooue. - Pocros-Ha-JloHy:
WznarensctBo  HOkHOTO (denepansHoro ynusepcurera (IODY), 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). I'n. 6: 6.2-6.16

Konmponvnvie 6onpocwvl: Kak 3aqaloTCs MHOXECTBA, YTO HA3bIBAETCS CUETHBIM MHOXKECTBOM, 4YTO
Takoe He 0ojee YeM CYETHOE MHOIKECTBO, YTO TAaKO€ OTHOIIEHUE HSKBHBAJICHTHOCTH, YTO TaKOeE
MOIIHOCTh MHOKECTBA, YTO TAKOE€ YACTUYHBIA MOPSAOK, UYTO TAKOE YIMOPSAOUYEHHBIE MHOXKECTBa?
H.T.J.

Tema 2. MeTpudecKkue ¥ TONOJOrMYeCKHe MPOCTPAHCTBA.
dopma npoBeICHUS — PEIICHHEe U 00CYKICHHE BOIIPOCOB U 3a/1a4.

Ipumepnvie 3a0ayu 014 peutenus 6 ayoumopuy.: peuaTh 3a7auu 10 BIOOPY MpenogaBaTeist U3 KHUTH:
Pepuna C.B. ®yHKuIMOHANBHBIN aHAIN3 B MpUMepax U 3aj1adax : yued. mocobue. - Poctos-Ha-/{oHy:
WznarensctBo HOkHOTO (QenepansHoro ynusepcurera (IODY), 2009. - 120 c. - ISBN
9785927506835. - Ccbuika Ha pecypc: http://new.znanium.com/go.php?id=556115

I'maBa 1, NeNel.22-1.34., 1. 40 -1.64. T'n.2, 2.3-2.7. I'n. 7.2-7.18 ueTHsle.

Konmponvhvie 6onpocwi: JHMHEHHOE IPOCTPAHCTBO: OIPEIEICHUE, IPHUMEPBI, YTO HAa3bIBACTCA
HENpPEephIBHBIM OTOOpaXKEHHEM METPHUUECKHX MPOCTPAHCTB, YTO TaKO€ OTKPHITOE U 3aMKHYTOE
MHOXECTBO, 4YTO TAaKO€ OTHOIICHHE JKBUBAJIECHTHOCTH, YTO TAKOE METPHUKA, YTO TAKOE IIOJHOE
METPHUYECKOE MPOCTPAHCTBO, YTO TAKOE IOIMOJHEHUE MPOCTPAHCTBA, TONOJOTUYECKOE MTPOCTPAHCTBO:
OIIpeZieJICHUE, IPUMEPDI, OCHOBHBIE MIOHATHUS TONOJIOTMH UX T€OMETPUYECKHE NHTEPIIPETALIMM? U.T. .

Tema 3. HopMupoBaHHBIE H TONOJIOTHYeCKHE JMHEHHbIE IIPOCTPAHCTBA.
dopma npoBeieHUs — pelIeHue U 00CyKAeHUE BOIIPOCOB U 3a/1a4.

Ipumepuvie 3a0auu 0na pewenus 6 ayoumopuu: pelaTh 3aJa4u 10 BEIOOPY IpernoaaBaress U3 KHUTH:
PeBuna C.B. ®yHKIMOHAIBHBIN aHAIM3 B MpUMeEpax M 3ajaavax : yuel. nmocobue. - PocroB-Ha-/loHy:
MznarensctBo  HOxkHoro ¢denepanpHoro yuusepcurera (FODY), 2009. - 120 c. - ISBN
9785927506835. - Cepuika Ha pecypc: http://new.znanium.com/go.php?id=556115

I'maBa 3 , NeNe 3.2-3.10 uetnsie. ['n. 4, 4.2 - 4.12. T'n. §, 8.4.- 8.20. I'n. 10, 10.2-10.4

Konmponvnvle 6onpocwl: Kak 3aJal0TCs OPTOrOHaIbHBIE Oa3uChl, B 4YeM CyThb Ipolecca
OpPTOTOHANIM3ALlMM, YTO HAa3bIBACTCS EBKJIUAOBBIM IIPOCTPAHCTBOM, 4YTO TAKOE€ TOMOJIOTMYECKOE
JUHEHHOE MPOCTPAHCTBO, YTO TaKO€ HOPMHUPOBAHHOE MPOCTPAHCTBO, 4YTO TaKoe TI'HILOEPTOBO
MIPOCTPAHCTBO, YTO TaKOe 0aHAXOBHI MPOCTPAHCTBA, B UEM CYTh TEOPEMbI 00 U30MOphHU3ME, YTO TAKOE
GbyHKIMOHAN? U.T.A.

Tema 4. J/IuneiiHbie onepaTopsl U JUHEHHbIE (PyHKIIMOHAJIBI.
dopma npoBeieHus — pelIeHne U 00CyKAeHUE BOIIPOCOB U 3a/1a4.

Ilpumepnvie 3a0ayu 014 pewtenus 6 ayoumopuu.: peuaTh 3a7aqu 10 BIOOPY NpenogaBaTesst U3 KHUTH:
Pesuna C.B. ®yHKIIMOHAIBHBIA aHATU3 B MPUMEpPax U 3ajadax : yued. mocooue. - Pocros-Ha-JloHy:
WznarensctBo HOkHOTO (enepanbHoro ynusepcurera (FODY), 2009. - 120 c. - ISBN
9785927506835. - Ccbuika Ha pecypc: http://new.znanium.com/go.php?id=556115

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



http://new.znanium.com/go.php?id=556115
http://new.znanium.com/go.php?id=556115
http://new.znanium.com/go.php?id=556115
http://new.znanium.com/go.php?id=556115
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KOHmpOJZbele 60npocevl.; KaK OIPCACIIAOTCA (I)YHKI_II/IOHS.JIBI, YTO Ha3bIBA€TCS JUHECHHBIM onecpaTopom,
49TO TAKOC CXOAHUMOCTH IO TOIIOJIOTWH, YTO TAKOC COIPSKCHHOC MPOCTPAaHCTBO, YTO TAKOC 06paTHI)II\/II
OorepaTop, 4To TaKoC COHpSI)KCHHBIﬁ Oorneparop, 4TO TaAKOC CyMMa U IMPOU3BCACHHUC OHGpaTOPOB? n.T.1.

Tema 5. Mepa u unrterpau Jleoera.
dopma npoBeieHUs — pelIeHue U 00CyKAeHUE BOIIPOCOB U 3a/1a4.

Ipumepuvie 3a0auu 014 peweHus 6 ayoumopuu: pelaTh 3aa4u 10 BEIOOPY IperoaaBaTess U3 KHUTH:
Pesuna C.B. ®yHKIMOHAIBHBIN aHAIM3 B MpUMeEpax U 3ajavax : yueO. nmocobue. - PocroB-Ha-/loHy:
MznarensctBo  HOkHoro ¢denepanpHoro yuusepcurera (FODY), 2009. - 120 c. - ISBN
9785927506835. - Ccpuika Ha pecypc: http://new.znanium.com/go.php?id=556115

I'maBa3, NeNe 3.12-3.16.I'n.4. 4.-2 -4.10

KoumponwHuble 6onpocul: Kak 3aJatOTCsi MEpbl MHOXKECTBA, YTO HA3bIBAETCS M3MEPUMOMN (PYHKIIHEH,
YTO Takoe CXOAMMOCTh MO Mepe, 4YTo Takoe wuHTerpan Jlebera, 4To Ha3bIBae€TCS MPSIMBIM
MPOM3BEICHUEM MHOXECTB, YTO TaKOe MPEACNIbHBIA Mepexo] Mol 3HaKOM HHTerpaina JleGera, d4To
TaKO€ WHTETpal C MEPEeMEHHBIM BEPXHHUM TIPEJEJIOM €ro aHalloTh B WHTerpaie Jlebera, aHajgoruu c
teopeMoii bappoy, Teopema Panona-Hukoguma, yto takoe narerpan CTHiITheca, 4TO TAKOE UHTETpa
Pumana-Ctuntseca? u.T.11.

Tema 6. IIpocTpancTBO CyMMHpPYyeMbIX (DyHKIMIi: TPOCTPAHCTBO L.
dopma npoBeieHUs — pelIeHne U 00CyKAE€HUE BOIIPOCOB U 3a/1a4.

Ipumepuvie 3a0auu 0na peweHus 6 ayoumopuu: pelaTh 3a7a4u 10 BEIOOPY IpernoaaBaress U3 KHUTH:
Pesuna C.B. ®yHKuMOHAIBHBIN aHAIM3 B MpUMeEpax U 3aaavax : yueO. nmocobue. - PocroB-Ha-loHy:
M3narensctBo  HOkHoro ¢denepanpHoro yuusepcurera (FODY), 2009. - 120 c. - ISBN
9785927506835. - Ccpuika Ha pecypc: http://new.znanium.com/go.php?id=556115

I'maBa 4 , NoeNe 4.16-4.20.

Konmponavuvie 6onpocwi.: 94TO HA3bIBAETCA IIPOCTPAHCTBOM L . OIIpe€aciaIcHuc, CBOICTBA, IIPUMEPHI, YTO
1 ) ’

Ha3bIBACTCs MPOCTPAaHCTBOM Lzl OIIPEACIICHUC, CBOI>’ICTB8., MMPpUMEPHBI, CUCTEMA TPUTOHOMCTPUICCKUX

¢byHKUMHA, HamoOMUHAHHWE OO0 OpPTOHOPMHUPOBAHHBIX CHUCTEMax, MHOTOWIEHbl JlexxaHapa, dTo
Ha3bIBAETCS CXOAUMOCTBIO PsAZIa U YCIOBHA CXOOUMOCTH psina Pypre? U.T.A.

Tema 7. IlpeoopazoBanue ®ypbe.
dopma nMpoBeICHUS — PEIICHHE U 00CYKICHIE BOIIPOCOB U 3a/1a4.

Ilpumepnvie 3a0ayu 014 pewtenus 6 ayoumopuu: pelaTh 3aa4M 10 BEIOOPY MPENoaaBaTes.
Konmponvnvie 6onpocwi: cyth Teopembl Deiiepa, 4dYTo HaspiBaercs mnpeoOpazoBaHueM @Dypebe:

oTpeJieJIeHUe, CBOWCTBA, MPUMEPHI, UYTO TaKoe CBepTka (yHKOHK, mpeoOpazoBanne Dypbe B
CHEMAIbHBIX IPOCTPAHCTBAX? U.T.A.


http://new.znanium.com/go.php?id=556115
http://new.znanium.com/go.php?id=556115
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[Ipunoxxenue 1. AHHOTaLIUA
pabouei mporpaMmsl IUCIUIUIAHBI

AHHOTAIIAA PABOYEHN ITPOT'PAMMBI JTUCIIUILINHBI

JucuunnuHa «@yHKIMOHAIBHBIA aHaAINW3» peanusyercss Ha (akyiabTeTe HH(OPMAaLUOHHBIX
cucTeM U 6e30macHOCTH Kadeapoit pyHaaMeHTaIbHON U MPUKIATHON MAaTeMAaTUKH.

Henp mucumruimHbl:  OOy4deHHE CTyJeHTa (yHIAMEHTAIBHBIM METOJIaM TEOPUU METPUIECKUX
MIPOCTPAHCTB, TEOPUH OTMEPATOPOB, TEOPHH MEP U UX MPUIOKEHHUH B CMEKHBIX 00IACTAX.

3agaun: HAYYUTH CTYJIEHTA IBOWHOMY 3PEHHUIO: C OJHOW CTOPOHBI CJIEIUTH 32 BHYTPEHHEU JIOTHKOMN
pa3BUTHSA TEOPUU MHOXKECTB, OOIIEH TEOPUH HENPEPHIBHBIX OTOOpPAKEHUN METPUUYECKUX U
TOIOJIOTUYECKUX TPOCTPAHCTB, JIMHEWHBIX MPOCTPAHCTB W (YHKIMOHAJIOB M ONEPATOpOB Ha HHX,
YUCTOH TEOPUH MEPHI U WHTETPUPOBAHUE B OOIIMX «IPOCTPAHCTBAX C MEPON», C NPYyroi — He
yIIyCKaTh W3 BHIY OOCIYy)KMBaeMyl0 OJTHMH Oosiee aOCTpaKTHBIMH OOJIACTSIMH MaT€MaTHKH
MpoOJIeMaTHKH KIIACCUYECKOT0 U IaXKe MPUKIATHOTO aHAIN3A.

JycuunnuHa HarpaBieHa Ha GOPMUPOBAHUE CIEAYIOMINX KOMIIETEHIUI:

OIIK-2. Cnoco6eH 060CHOBaHHO BHIOMPATh, 10padaThIBATh U MPUMEHSTH AJISl PeLICHUS
HCCIIEN0BATENIBCKUX U MPOEKTHBIX 3a7a4 MATEMATHYECKUE METOIBI M MOJIEIIH, OCYIIECTBIIATh
MIPOBEPKY AIEKBATHOCTH MOJIEJIEHN, aHAIM3UPOBATh PE3yJIbTaThl, OLICHUBATh HA/IEKHOCTh U KaUY€CTBO
(YHKIIMOHHPOBAHUS CHCTEM

B pe3ynbrare 0cBOEHUS AUCHHUIIIMHBI 00YUYaOIUICS TOJKEH:
3uamye: HyHIAMEHTAIBHBIE METOJIBI TEOPUH METPHUUECKUX TMPOCTPAHCTB, OCHOBHI TEOPHUU OTIEPATOPOB,
TEOPUU MEP U UX MPUIIOKEHUHN B CMEKHBIX 00IaCTSIX;

Ymemu: pemats 3aaun (yHKIMOHAIBLHOTO aHAIN3a C YYETOM MPUKIIAAHBIX 3a/1a4;
Braoemu: HaBbIKaMU pelIeHHs] TEMAaTUYECKHUX 3374 Kypca.
[To nucruIuivHe IpeaycMOTpEeHa IPOMEXKYTOUHas aTTecTalus B opMe IK3aMEeHa.
OO61mas TpyJ0€MKOCTh OCBOEHUS TUCLHUIUIHHBI COCTaBIISET 4 3a4eTHbIE €TUHUIIBL.
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JIUCT UBMEHEHUI'

Ipunooscenue 2

No | Texkcr aktyanuzanuu wim npuiaraeMbiii kK PII/] nokymeHr,
COJIep KAl U3MEHEHUS

Jarta

Ne
IIPOTOKOJIa

' Ana OMN BO maructpaTypbl M3MeHeHWst Tonbko 3a 2020 .
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