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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. PTIK-2 CriocoOeH y4acTBOBaTh B KOMITBIOTEPHON peaiM3allid MaTeMaTHYECKUX MOJICIICH
NJI-1 JleMmoHCTpHpYET 3HAaHHE TEPMUHOJIOTUH, 0A30BBIX PE3YIHTATOB U METOAOB
byHIaMeHTaIbHON MaTeMaTUKU
NJI-3 Vcnionb3yet 6a30BbIC 3HAHUS U METOJIbI (DYHIAMEHTATHHON MATEMATHKH JIJISl aHATTN3a
IIPOCTEUIINX CBOMCTB MaTEMaTUYECKUX MOJEIIEeH

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. UuTterpain Jlebera (KonTposbHas pabora)
2. Mepa Jlebera u u3mepumsbie pyakuuu (KorrponsHas padora)
3. DnemMeHTHI Teopun MeTpuueckux npoctpancTB (KonTpoasHas pabora)
4. DnemenTsl Teopuu MHOXkecTB (KoHTposabHas paboTa)

BbPC mucunninHel

5 cemectp
Beca KOHTPOJIBHBIX MEpOTIPHUSITUH, %o
Nupekc KM-1 KM-2 KM-3 KM-4
Paznen nucuumninHb

KM:

Cpok KM: 4 8 12 15
DeMEHTBI TEOPHUH MHOXKECTB
DNeMEHTBI TEOPUH MHOXKECTB +

DNEeMEHTHI TEOPUH METPUUECKUX IPOCTPAHCTB

DNEeMEHTHI TEOPUH METPUUECKUX IPOCTPAHCTB +

Mepa Jlebera u uameprumsble GyHKIUN

Mepa Jlebera u uameprumsble GyHKIUN +

Wnterpan JleGera

Wnterpan JleGera +

Bec KM: 25 25 25 25

$O6m1as yacts//1s1 MPOMEKYTOUHON aTTecTaud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
PIIK-2 U-1prik-2  HdemoHcTpupyet | 3HaTh: DneMeHThl Teopun MHOKeCTB (KoHTponbsHas pabora)
3HaHUE TEPMHUHOJIOTHH, | TEPMUHOJIOTHIO U OCHOBHBIE | Mepa Jlebera u usmepumelie pynkunuu (Kontponbnas padoTta)
0a30BBIX  PE3YJIbTATOB U | PE3yJIbTAThl TEOPUU MEPHI U
METOJI0B (hYHJAaMEHTAIbHOU | TEOPUU U3MEPUMBIX
MaTeMaTUKH byHKIUH
TEPMHUHOJIOTHIO ¥ 0a30BbIE
pe3yJIbTaThl TEOpUN
MHOKECTB
PIIK-2 NJI-3prik-2 Ucnonp3yer | YmeTs: DNEeMEHTHI TEOpHH MeTprIecKuX mpocTpaHncTB (KoHTponsHas padora)
0a30BbIC 3HAHUSA W METObl | aHATH3UPOBATH CBOIMCTBA Wnrerpan Jlebera (KontponbpHas pabora)
byHIaMeHTaIbHON U3MEPUMOCTH MHOXECTB U
MaTeMaTUKU JUid aHanu3a | QyHKUUN, THTETPUPYEMOCTH
MIPOCTEUIINX CBOMCTB | pyHKuMii 110 Jlebery u

MaTeMaTHYeCKUX MOAEIeH

PUMEHSATH 0a30BbIE
pe3yJbTaThl TEOpUU
uHTerpaia JleGera
HCCIEeA0BaTh NPOCTEHIINE
CBOMCTBA ITOJIMHOXKECTB
METPUUYECKUX MPOCTPAHCTB U
MPUMEHSTH IPUHLIUI
CKUMAIOIIUX OTOOPKEHUM




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. DjieMeHTBbI TEOPHH MHOKECTB

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeleHHs KOHTPOJBLHOIO MeponpusTHs: 3aJaHre Ha KOHTPOJBHYIO DPaboOTy
BbI1aETCSl BO BpeMsI IJIAHOBOTO MpakTudyeckoro 3aHsATHs. KontponpHas padora comepxut 4 3aauu.
Jlist HartucaHus paboOTHI CTYyIEHTY HaéTcst 45 MUHYT.

Kparkoe conep:xkanue 3aiaHus:
KonTponbHast paboTa mpoBepsieT 3HaHNUE CTYIACHTOM 3JIEMEHTAPHBIX OTIepaluid Ha/l
MHOKECTBAMHU U UX CBOMCTB, OCHOBHBIX ()aKTOB 00 OTOOpaKEHUSX MHOXKECTB, OIlepaIiuii Haj
OCCKOHEYHBIMH CEMEMCTBAMU MHOXECTB U UX CBOMCTB, a TAK)KE OCHOB TEOPHH MOIITHOCTEH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: TCPMUHOJIOTHIO W 0a30BbBIC 1.DeMeHTapHbBIC ONepaluy HaJl MHOXKECTBAMH U UX
pe3yNIbTaThl TCOPUU MHOMKECTB CBOIICTBA.

2.0tHomeHus 1 otrodopaxkenus. O6pas3sl U MPOOOPA3HI.
3.0Onepanuu HaJ 0ECKOHEYHBIMU CEeMEeNCcTBaMU
MHOJKECTB U UX CBOWCTBA.

4. MomHOCTh MHOXECTBa. ApupMeTHKA KapAUHATIBHBIX
YHUCEI.

Onucanue MIKAJbI OLEeHUBAHUS

Ouenka: 5
Onucanue xapaxmepucmuxu evinoaneHus sHanus: ONeHKa «OTINYHOY BBICTABISETCS, €CIH
pelIeHBI Bce 4 3a7a9i C BO3MOXKHBIMH HECYIIECTBEHHBIMH MTOTPEIITHOCTSIMH.

Oyenka: 4
Onucanue xapaxmepucmuxu evinoanenus snanus: ONEHKa «XOPOII0» BBICTABIISIETCS, €CITU PEIICHBI
3 W3 MpeANIOKEeHHBIX 337]a4 ¢ BO3MOKHBIMH HECYIIIECTBEHHBIMH MTOTPEIIHOCTIMH.

Oyenka: 3
Onucanue xapakmepucmuku evinonenuss 3uanus: OIEHKa «yI0BICTBOPUTEIHLHOY» BBHICTABISACTCS,
€CITH PeIIeHbl 2 U3 MPEUIOKEHHBIX 33/1a4 C BO3MOYKHBIMU HECYIIECTBCHHBIMH MTOTPEITHOCTSIMH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONEHKa «HEYI0BICTBOPUTEIIHHOY
BBICTABIISIETCS, €CITU PEIICHO MEHEe JIBYX U3 MPEATOKEHHBIX 3a]1ad.

KM-2. DjieMeHTBI TEOPUH METPHYECKUX IPOCTPAHCTB

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOro MeponpustTus: KourponsHas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOIO MepoONpHUATHSA: 3aJaHHe Ha KOHTPOJIbHYIO DPaloTy
BBIJIAETCS BO BpPEMSI TUIAHOBOT'O MPAKTUUECKOTo 3aHATHA. KoHTposbHas paboTa cofepkut 4 3a1auu.
Jlns HanucaHus paboThl cTyneHTy Jaércst 60 MUHYT.




Kpatkoe cogep:xanue 3aganus:
3anava 1 mpoBepsieT yMEHHE CTYyI€HTOM MIPUMEHSTH 0a30Bble MOHATHS TEOPUU METPUUECKUX
MIPOCTPAHCTB: METPUKH, SKBUBAJIEHTHOCTh U TOMOJIOTHYECKAsl SKBUBAJIEHTHOCTh METPHUK,
MOJIHbIE METPUUYECKHE IPOCTPAHCTBA. 3ajaua 2 MpoBepseT yMEHUE CTYJCHTOM OIepHUpPOBAaTh
OCHOBHBIMH TOIIOJIOTHYECKUMU MOHSATUSIMH B METPUUECKHUX MMPOCTPAHCTBAX: OTKPBITHIC U
3aMKHYThIE€ MHOXKECTBA; MIpe/iebHbIe, TPAaHIUYHbIC, BHYTPEHHUE U JIPYTHE TUIIbI TOUEK
MHO’KECTBA B METPUUYECKOM NPOCTPAHCTBE. 3a/iaya 3 IPOBEPSIET YMEHUE CTYIEHTOM
MPUMEHSTH MIPUHIIMIT CKUMAIOIINX 0TOOpakeHHid. 3aaua 4 npoBepseT yMEHHUE CTYICHTOM
MPUMEHSTh OCHOBHBIE (DAKTHI O KOMITAKTHBIX MHOXKECTBAX B METPUYECKHUX MTPOCTPAHCTBAX.

KoHTposibHbIe BONPOCHI/3aJaHUA:

VYMeTb: uccienoBaTh MpocTeline 1.bazoBble NOHATHS TEOPUU METPUUYECKHUX MPOCTPAHCTB U
CBOICTBa IIOJIMHO>KECTB UX IPUMEHEHHE.
METPUYECKUX  MPOCTPAHCTB U 2.OCHOBHBIE TOIIOJIOTHYECKHUE TIOHATHS B METPUYECKUX
IPUMEHSTHh IPUHLUI CKUMAIOIINX IIPOCTPAHCTBAX U UX IPUMEHEHHE.
0TOOpakeHHH 3.IIpuMeHeHre NPUHIHIA COKUMAIOIIUX OTOOPaXKEHUH.

4. KoMnakTHbIE MHOYKECTBA U UX MPOCTENUIIINE CBOWCTBA.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Onucanue xapaxmepucmuxu 6vlnoanerus 3nanus: OLEHKa «OTIMYHO» BBICTABIISICTCS, €CITN
pEIIeHBI Bce 4 3a7a9i C BO3MOXKHBIMH HECYIIECTBEHHBIMH MTOTPEIITHOCTSIMH.

Oyenka: 4
Onucanue xapaxmepucmuxu evinoanenus snanus: ONEHKa «XOPOII0» BBICTABIISIETCS, €CITU PEIICHBI
3 U3 IPEUIOKEHHBIX 33/]1a4 C BOBMOKHBIMU HECYIIIECTBEHHBIMH MTOTPEITHOCTSIMH.

Oyenka: 3
Onucanue xapakmepucmuku evinonnenuss 3uanus: OIEHKa «yI0BICTBOPUTEIHLHOY» BBICTABISAETCS,
€CITH PeIIeHbl 2 U3 MPEUIOKEHHBIX 33/1a4 C BO3MOYKHBIMU HECYIIECTBCHHBIMH MTOTPEITHOCTSIMH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONEHKa «HEYI0BICTBOPUTEIIHHOY
BBICTABIISIETCS, €CITU PEIICHO MEHEe JIBYX U3 MPEATOKEHHBIX 3a/1ad.

KM-3. Mepa JleGera u n3amepumbie GyHKIUH

®opmbl peanuzanuu: [luceMenHas padota

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOIO MepONpHUSATHSA: 3aJaHHe Ha KOHTPOJIbHYIO DPaloTy
BBIJIAETCS BO BpeMsI IUNIAHOBOT'O MPAKTUUECKOro 3aHATUsA. KoHTponbHas paboTa cofepkut 4 3a1auu.
Jlns HanucaHus paboThI CTYIEHTY JaéTcst 45 MUHYT.

Kpartkoe cogep:xxanue 3aganus:
KoHTposbHast paboTa mpoBepsieT 3HaHUE CTYACHTOM OCHOBHBIX MOHATHN U ()aKTOB TEOPUHU

mepsl Jlebera u usmepumbIx Gpynkmuii B R%,

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEPMUHOJIOTHIO U OCHOBHBIE 1.U3mepumsbie no JleGery MHOXKECTBa U UX CBOMCTBA.
pe3yJabTaThl TEOPUU  MEPHI U 2.Mepa Jlebera u e€ cBOMCTBA.
TEOPHH U3MEPUMBIX (PYHKLIUI 3.M3mepumble (PYHKIIMM U UX CBOMCTBA.

4.0Onepanuu HaJl ”3BMEPUMBIMU QYHKITUSIMHU.




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Onucanue xapaxmepucmuxu evinoanenus: sHanus: ONEHKa «OTINYHOY BBICTABIISETCS, €CITH
pelIeHbI Bce 4 3a7a4i C BO3MOXKHBIMH HECYIIECTBEHHBIMH MTOTPEIITHOCTSIMH.

Ouyenka: 4
Onucanue xapaxmepucmurxu evinoanenus snanust: ONEHKa «XOPOI0» BbICTABIISIETCS, €CIIU PEIICHBI
3 Y3 MpeATOKEHHBIX 337129 C BO3MOYKHBIMH HECYIIECTBEHHBIMU MTOTPEIITHOCTSIMH.

Ouenxa: 3
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa «yI0BIECTBOPUTEIIBHOY BBICTABISICTCS,
€CJIM PeIeHBI 2 U3 TPEUI0KCHHBIX 33J1a4 ¢ BO3MOXXHBIMH HECYIIIECTBEHHBIMH TIOIPEITHOCTSIMHU.

Oyenka: 2
Onucanue xapaxmepucmurxu evinoanenus snanus: ONEHKa «HEYI0BICTBOPUTEIIHHOY
BBICTABIISIETCS, €CITU PEIICHO MEHEE JIBYX U3 MPETIOKEHHBIX 33]1ad.

KM-4. Uurterpan Jledera

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIbLHOrO MeponpusaTus: KourponpHas pabota

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOIO MepONPpHUATHSA: 3aJaHUE€ Ha KOHTPOJIbHYIO DPaboTy
BbIIaETCSl BO BpeMsI INIAHOBOTO MpakTudeckoro 3aHsATHs. KoHTponpHas padota comepxut 4 3aauu.
Jlns HanucaHus paboThl cTyneHTY Jaércst 60 MUHYT.

Kparkoe cogep:kanue 3agaHus:
KonrtponbHas paboTa mpoBepsieT yMEHUE CTYIEHTOM IPUMEHSTh TEOPHIO U3MEPHUMBIX T10
JleGery MHOECTB U (DYHKIMH, UcCae10BaTh (YHKIMOHAIBHBIE I10CIE10BaTEIbHOCTH Ha
CXOJMMOCTH TOYTH BCIOAY U 110 MEpe, aHAIM3UPOBAaTh CBOMCTBO HHTEIPUPYEMOCTH (PYHKIIMH
no JleGery u npuMeHsTh 6a30Bble pe3yIbTaThl TEOPUM HHTErpaia Jlebera.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTb: aHaluM3MpOBaTh CBOICTBa 1.MccnenoBanue Ha CXOUMOCTb MTOCIIEI0BATEIbHOCTH
U3MEPUMOCTH MHOYKECTB u M3MEPHUMBIX (PYHKIUH 110 MEepe U TIOYTH BCIOAY.
byHKUIHH, UHTETPUPYEMOCTH 2.HccrnenoBanue HHTETPUPYEMOCTH (QYHKIIUH 110
¢yskuuit o Jlebery u npuMeHsTH JleOery.
0a30Bble  pe3yiabTaThl  TEOPUHU 3.CBoiicTBa uHTEerpUpyemsIx 1o Jledery GpyHkimii n ux
uHTerpana Jlebera MIPUMEHEHHUE.
4.IIpuMeHeHre TeopeM O MpeIeIbHOM MEPEX0/Ie Mo
3HaKOM uHTerpana JleGera.

Onucanue MKAJbI OIICHUBAHUA:

Ouenka: 5
Onucanue xapaxmepucmuxu evinoaneHus sHanus: ONeHKa «OTINYHOY BBICTABISETCS, €CIH
pelIeHbI Bce 4 3a7a4i C BO3MOXKHBIMH HECYIIECTBEHHBIMH MTOTPEIITHOCTSIMH.

Ouyenka: 4
Onucanue xapaxmepucmuxu evinoanenus snanus: ONEHKa «XOPOII0» BBICTABIISIETCS, €CITU PEIICHBI
3 Y3 MpeANIOKEeHHBIX 3a7]a4 C BO3SMOYKHBIMU HECYIIECTBEHHBIMU MTOTPEIIHOCTSIMH.

Oyenka: 3
Onucanue xapakmepucmuku evinonnenuss 3uanus: OIEHKa «yJI0BICTBOPUTEIHLHOY» BBHICTABISACTCS,
€CITH peIIeHbl 2 U3 MPEUIOKEHHBIX 3a/1a4 C BO3MOYKHBIMH HECYIIIECTBEHHBIMH ITOTPEITHOCTSIMH.




Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONEHKa «HEYI0BICTBOPUTEIIBHOY
BBICTABIISICTCS, €CITU PEIICHO MEHEE JIBYX U3 MPETIOKEHHBIX 3a]1ad.



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@DopMa NPOMEKYTOUYHOM aTTecTallumM: JK3aMeH

IIpumep Onsiera

1. O600OIEHHBII MPUHIUIT CKUMAIOLINX 0ToOpaxxeHnid. HeogHoponHoe nuHeitHoe
MHTETpaJIbHOE YpaBHEHHE BoabTeppBhl.

2. 3mepumble MHOECTBA. MI3MepUMOCTh OTKPBITBIX MHOXKECTB. MHOKECTBA MEPHI HYJIb U
MHOX€CTBa MOJIHON Mepbl. MI3MepuMOcTh He Ooiiee ueM CUETHOIO 0ObEMHEHUS U3MEPUMBIX
MHOKECTB.

IIpouenypa npoBenenust

DK3aMeH MPOBOJAUTCS B MUCHBMEHHO-YCTHOW (opme. DK3aMEHAIlMOHHBIA OWJIET COJCpPXKHT [Ba
TEOPETUYECKUX BOIIPOCA U3 IIPOrpaMMBbl dk3ameHa. Ha moarotoBky kK oTBeTy cTyneHTy naércs 60
MUHYT. Bo BpeMsi oTBeTa CTyJI€HTY MOT'YT OBITh 3a/1aHbl JOIOJIHUTEIbHBIE BOIPOCH! 110 IPOrpaMMe
JK3aMEHa.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenunss/Uuankarop: UJI-1prk-2 JleMoHCTpUpyeT 3HaHUE TEPMUHOJIOTUH, 0a30BbIX
pe3ysabTaTOB U METO0B (PyHAAMEHTAILHOW MaTeMaTHKU

Bonpocsl, 3aganus
1.OnemenTapHbIe onepalnuy HaJ MHOKECTBAMHU U UX CBOMCTBA.
2.M3mepuMblie MHOXKeCTBa. MI3MepHUMOCTh OTKPBITHIX MHOYKECTB. MHOKECTBA MEPHI HYJIb U
MHOX€eCTBa MOJIHON Mepbl. MI3MepuMOcTh He Ooiiee ueM CYETHOTO 0ObEAMHEHUS H3MEPHUMBbIX
MHO>KECTB.
3.M13MepuMOCTb 3aMKHYTBIX MHOKECTB. MI3MeprMOCTh JONOIHEHUS U3MEPUMOIO MHOKECTBA.
4.Konbua, anre6psl U o-anredpsl MHOXKeECTB. JIeberosckas g-anredpa Bcex H3MEpUMBIX
noaMHuOkecTB RY,
5.Kpurepnii n3amepumoctu Baie-Ilyccena. Kpurepuit ©'3MEpUMOCTH B TEPMHHAX MHOYKECTB
tuna F; u Gg.
6.CuérHas anguTHBHOCTH Mephl. Teopema o mpejiese Mep MOHOTOHHOH TOCIIEA0BATEIbHOCTH
WU3MEPUMBIX MHOKECTB.
7.11pumep Butanu Hem3mMepuMoro MHOKECTBA. BHeEIIHss Mepa He ABJISETCA alIATHBHON
(byHKLMEH MHOKECTB.
8. M3mepumbie QYHKITMU U UX MPOCTEHIIINE CBOKWCTBA.
9.M13MepuMOCTh CYMMBI, pa3HOCTH, IIPOU3BEICHHS U YACTHOTO JIBYX U3MEPUMBIX (DYHKITHI.
H3MepuMOCTh MOUTH BCIOY HEMPEPHIBHBIX (PYHKIIUA.
10.®yukuus Kantopa u e€ cBoiictBa. O0pa3 u mpoodpas n3MEepUMOro MHOKECTBA MIPU
U3MepuMoM oToOpaxkeHnH. KoMmozuius u3MepuMbIX pyHKIHHN.
11.bopeneBckas g-anredpa. MzmepumocTs mpoodpaza 6OPEIEBCKOr0 MHOXKECTBA TIPH
U3MEPUMOM O0TOOpaskeHUH. MI3MepuMOCTh KOMITO3UIIMH U3MEPUMOM (PYHKIIMM C HETIPEPBIBHOM.
12.BHemHss Mepa MHOKECTBA U €€ CBOMCTBA.
13.Mepa OTKpBITOTO MHOKECTBA U €€ CBOMCTBA.
14.0OtHomenus u pynkuuu. Otobpaxenus. OOpa3bl ¥ MpooOpa3bl MHOXKECTB MPH TAHHOM
0TOOpa)kKeHUH U UX CBOUCTBA.



15.Mupexiun, cropbekiuun u ouekunu. Komnosunus oroOpaxeHuii. JIeBeie 00paTHbIe, IpaBble
oOpaTHbIe 1 0OpaTHBIC OTOOPAKECHUSI.

16.0Omnepanuu HaJ ceMENCTBAMU MHOXECTB U UX CBOMCTBA.

17.0THOIICHUS SKBUBATICHTHOCTH. Pa3ouenus MmuoxkecTBa. MakTop-MHOKECTBO. [IprMepsl.
18.KapaunaneHble uncna u ux cpaBuenue. Teopema llpénepa—Kanropa—bepuiireiina.
19.Teopema Kanropa. Onepannu HajJ KapIMHAIbHBIMU YUCJIaMHU U UX CBOWCTBA.

20.CuéTHble MHOXECTBA U UX cBolcTBa. [IpumMepsl.

21.MHOXeCcTBa MOIIHOCTH KOHTUHYYMa U UX CBoicTBa. [Ipumepsl.

22.Mepa nosyoTKpBITOTO NPSMOYTOJBHOTO Mapajliesenumena U e€ cCBoicTBa.

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1. MHOkeCTB A U B Ha3bIBaeTCsi MHOXKECTBO, COJIEpPKAIIIEE BCE DIIEMEHTHI
MHOecTB A 1 B 1 Tosbko ux.
OTBeThI:
BrumuTe Hy)XHOE CIIOBO.
Bepuslii oTBeT: 00BeIMHEHNE/CyMMa
2.IlycTh Ha MJIIOCKOCTH 331aHa HeKoTopas npsamas L. SBnsercs nu Ha MHOXKECTBE TOUYEK
IUTIOCKOCTH OTHOIIIEHUEM SKBUBAJICHTHOCTH CJIEAYIOIICe OTHONICHHE: TOYKa A HAXOIUTCS B
9TOM OTHOIIEHUU K Touke B, ecnu Bektop AB komnuHeapen npsimoit L?
OTBeTHI:
na, HeT
BepHs1ii oTBeT: 1a
3.MHO€eCTBO Ha3bIBAETCS CUETHBIM, €CIIH OHO PABHOMOIITHO
OTBeTHI:
a) MHOXKECTBY BCEX JICHCTBUTENBHBIX yKcen R; 6) MHOXKECTBY BceX HaTypallbHbBIX yucel N; B)
MHOECTBY BCEX KOMIUIEKCHBIX uucen C; 1) MHOXeCTBY {1, 2, ..., n} AJisi HEKOTOPOTO
HaATypaJIbHOTO NE N; 1) MHOKECTBY BCEX pallMOHANBHBIX yncen Q
Bepusrii oTBeT: 0, 1
4.Yemy paBHa Mepa Jlebera MHOKECTBA BCEX pallMOHAIBHBIX yncen Q?
OTBeTHI:
a) 1;6) 0; B) ©
Bepnplii oTBeT: 0
5.BepHo 11, uTo Nr00ast HETIpephIBHAS Ha OTpe3Ke [a,b] pyHkuus nsmepuma mo JleGery?
OTBeTHI:
na, HeT
BepHs1ii oTBET: 12

2. Komnerennusi/Muaukarop: N1-3pnk-2 Mcnonb3yer 6a30Bble 3HAHUS U METOIbI
(dbyHIaMeHTaJIbHON MaTeMaTUKHU JUIsl aHaIu3a MPOCTEUIINX CBOMCTB MaTeMaTHYECKUX MOieNei

Bonpocel, 3aganus
1.ITocnenoBatenbHOCTH U3MEPUMBIX (QYHKINNA. 3MepUMOCTh nipesiena CXOsImencs moYTH
BCIOZIY TOCJIEZIOBATEIbHOCTH U3MepUMBbIX (pyHKIMA. CxoaumocTs o mepe. [loutn
€MHCTBEHHOCTb Mpeziesia CXOASIIENCs IO Mepe MOCIIeJ0BAaTeIbHOCTH U3MEPUMBIX (YHKITHIA.
2.Apudmernueckre CBONCTBA MPEIEIIOB CXOIAIIUXCS [0 MEpe MOCIe0BATeIbHOCTEN
U3MEPUMBIX (YHKITH.
3.CBs3b cxoauMocTel TouTH BCIOAY U o Mepe (Teopemsl JleGera u Pucca). Teopema Eropoga.
4.Cnenctus teopeMbl bopens. Teopema Jly3una.
5.KoneuHnsle u3MepuMble pa30HeHNsl OTPaHUUYEHHOT0 U3MEPUMOTro MHOXecTBa. BepxHue u
HUKHHME HHTErpabHble cyMMblI Jlebera orpaHndeHHON n3MepuMon (YHKIIUU U X CBOWCTBA.
Wuterpan JleGera no orpaHu4eHHOMY U3MEPUMOMY MHOXKECTBY OT OTPaHMUYEHHOIN U3MEpPUMOit

(GyHKIHIH.
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6.Apupmernueckue cBoiicTBa uHTerpaia Jlebera mo orpaHU4eHHOMY U3MEPUMOMY MHOXKECTBY
OT OrPaHUYEHHON U3MEPUMON (QYHKIIMHU U aJINTUBHOCTD 110 MHOYKECTBY MHTEIPUPOBAHMSL.
7.lHBapMaHTHOCTh OTHOCUTEJIBHO CABUIA U UHTETPUPOBAHUE HEPABEHCTB JJIsl MHTETpaJia
JleGera 1o orpaHU4EHHOMY U3MEPUMOMY MHOXECTBY OT OTpaHMUYEHHOM U3MepUMOM (pyHKIMH.
Teopema Jlebera.

8 Kpurepuii Jlebera unrerpupyemoctu GpyHKIuu o Pumany u ero ciejacTBus.
9.Nuterpan JleGera mo orpaHU4eHHOMY U3MEPUMOMY MHOKECTBY OT HEOTPHIIATEIIHHOM
U3MEpUMON (PYHKITUU U €TO CBOMCTRBA.

10.Cymmupyemble pyHKITUH TPOU3BOJILHOTO 3HAKa HA OTPAHUYEHHOM M3MEPUMOM MHOKECTBE
U UX CBOMICTBA.

11.MuTerpan Jlebera Ha HEOrpaHMYSCHHOM M3MEPHUMOM MHOXKECTBE U €r0 CBOICTBA.
12.AGcoroTHast HEMPEPHIBHOCTh U CUETHAS aITUTUBHOCTD HHTETpasia JleOera.
13.CxoauMoCTh B CpEIHEM MOCIIEA0BATEILHOCTH CyMMHUpPYeMBIX GyHKUui. [loutn
€IMHCTBEHHOCTH Ipeaena. HepaBencTBo UeObIEBA U €r0 CIIEACTBHUS.

14.Teopema JleGera o MmaxxopupoBaHHOHU cxonumocTH. Teopema JleBu u eé€ cnencTaue.
15.Teopema dary u e€ cneacrsus. CBA3b MKy pa3IUYHBIMU TUIIAMH CXOJAUMOCTH
CYMMUPYEMBIX ()yHKITHA.

16.Teopema bopeus.

17.Teopema 0 ceueHUSIX U3MEPUMOTO MHOXKECTBA.

18.JIemma I'eitne—bopens B RY.

19.Metpuueckue npocTpaHcTBa U ux noAnpocrpascTsa. [Ipumepsl. Paccrosinue mexay
IIOJIMHO>KECTBAMH, TMAMETP MHOXKECTBA, OTPaHUYEHHBIE MHOKECTBA.

20.ITpenen nocieqoBaTeIbHOCTH B METPUUECKOM NpocTpaHcTBE. OrpaHUYEHHbIE U
(byHaaMeHTalbHbIE TOCIIE0BATEIbHOCTH.

21.ITonuble MeTpuueckue npoctpancTsa. [Ipumepsl. CxoauMocTs GyHAAMEHTATEHON
H0CJIEI0BATEIbHOCTH, 00J1a1at01e TOUKOM CryIieHus.

22.OTKpBITHIN 1Iap B METPUUECKOM MPOCTPaHCTBE. OTKPBITHIE MHOXKECTBA U UX CBOWCTBA.
OkpecTHOCTH.

23.BHyTpeHHss TOUKa MHOXKECTBAa. BHYTpEHHOCTh MHOXKECTBA U €€ CBOMCTBA.
24.3aMKHYTbIe MHOXECTBA U UX CBOMCTBA. 3aMKHYTBHIH 11ap U chepa B METPUIECKOM
IIPOCTPAHCTBE.

25.Touka NIPUKOCHOBEHUSI MHOXKECTBA. 3aMbIKaHNE MHO>KECTBA U €TI0 CBOWCTBA.

26.3ama4a 0 HaUJTy4lIeM NPUOIMKEHUH. Teopema OTASTUMOCTH 3aMKHYTBIX MHOKECTB.
27.I'panu1ia MHOXKECTBA U €€ CBOMCTBA. | paHMUHBIE MHOYKECTBA.

28.1IpenenbHbIE U H30JMPOBAHHBIE TOYKH MHOXKeCTBA. [IpoM3BOIHOE MHOYKECTBO H €TI0
cBoiicTBa. [110THBIE B cebe, coBepILIEHHBIE U JUCKPETHBIE MHOKECTBA.

29.CtpoeHune OTKPBITBIX U 3aMKHYTBIX MHOKECTB Ha JIEHCTBUTENILHOM MPSAMOIA.
30.CoBepieHHBIE MHOYKECTBA HA JEHCTBUTENBHOMN NpsAMOil. KaHTOPOBO MHOKECTBO.
31.1Ipenen ¢pynkuuu B MmeTpuyeckux npocrpancrsax. Kpurepuit Komm.

32.HenpepsiBHBIE 0TOOpa)KEHHs B METPUUECKUX MTPOCTpaHCTBax. ['oMeoMop(hr3MBbI.
33.JIlunmmunessl otobpaxenus. Crkumaroniye oroopaxenus. [IpuHIMNI cxUMarommx
oroOpakenuii. HeogHopoaHoe nuHeliHOE MHTErpaibHOE ypaBHEHHE Dpearoabrma BTOPOro
pona.

34.06001mEHHBIN TPUHIIMIT CKUMAIOIINUX 0TOOpakeHuil. HeomqHopogHoe nuHeiHoe
MHTETpalbHOE ypaBHEHHE BoabTepphl.

35.KomMnakTHbIE 1 OTHOCUTEIBHO KOMIIAKTHBIE MHOKECTBA B METPUUYECKOM IPOCTPAHCTBE U
HEKOTOpBIE UX MPOCTENIIINE CBONCTBA.

36.Tonosoruss METpUUECKOTO MPOCTPAHCTBA. DKBUBAJIEHTHBIE Y TOIOJIOTUYECKU
HKBHUBAJIEHTHBIE METPUKH.

37.Teopema @yOoHHH.

11



MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.MeTpuyeckoe MpoCTPaHCTBO HA3BIBAETCS NOJHbIM, €CITU

OTBeTHI:
a) mo0as Mmocie10BaTeNIbHOCTh 3JIEMEHTOB ATOT0 MIPOCTPAHCTBA CXOaUTCs; 0) J1to0as
dyHaaMeHTaNbHas MOCIEA0BATENIFHOCTh 3JIEMEHTOB ATOT'0 MPOCTPAHCTBA CXOJUTCS; B) JII00As
CXOJSIIIAsACA MOCNIE0BATEILHOCTD AIIEMEHTOB 3TOT0 MPOCTPAHCTBA PYHIAMEHTABHA; T)
71r00ast MOCIEe0BATEIBHOCTD JIEMEHTOB 3TOT0 MPOCTPAHCTBA (PyHIaMEHTAIbHA

BepHsiii otBeT: 6
2 Ilyctp <X,p> — MeTpuueckoe npoctpanctBo. Otodpaxenue f:X—X Ha3bIBaeTCA
COCUMAIOWUM, €CTTU

OTBeTHI:
a) p(f(x),f(y))<p(x,y) ans moObIx To4ek X,YE X; 0) p(f(x),f(y))<p(X,y) st TF0OBIX TOUYEK
X,YE X; B) cymectByet uuciio 0<o<l rakoe, uro p(f(x),f(y))<a- p(X,y) s 1r00bIX TOUCK
X,YE X; 1) cymiectByeT unciio o>1 takoe, uto p(f(x),f(y))<a- p(X,y) ams 100X TOUEK X,VE X;
1) cymectByet uncio 0<oa<l Takoe, uro p(f(x),f(y))<a- p(X,y) mis m00bIX TOUYEK X,yE X

BepHbsiii otBeT: 11
3.IToaMHOKECTBO METPUYECKOTO TIPOCTPAHCTBA HA3BIBACTCS KOMNAKMHbIM, €CITH BCIKAS
MOCIIEA0BATEIBHOCTh €r0 JIEMEHTOB

OTBeTHI:
a) CXOJIUTCS K HEKOTOPOMY 3JIEMEHTY 3TOr0 METPUUYECKOTO MPOCTPAHCTBA; 0) CXOAUTCS K
HEKOTOPOMY 3JIEMEHTY 3TOT0 TIOJJMHOKECTBA; B) COJEPKHT MOJIIOCIEI0BATEIIBHOCTD, KOTOPast
CXOJUTCS K HEKOTOPOMY AJIEMEHTY 3TOT0 MOAMHOMXECTBA; I') COACPKUT
MIOJITIOCIIEIOBATEIBEHOCTD, KOTOPAsi CXOIUTCS K HEKOTOPOMY 3JIEMEHTY 3TOr0 METPHUECKOTO
MPOCTPAHCTBA

Bepnblii oTBET: B
4.Y1uopspouute BUIbI CXOAUMOCTH (YHKIIMOHATIBHBIX MOCIEI0BATEILHOCTEH HA OTpe3ke [a,b]
B TIOPsIIKE YOBIBAHUS CHIIBI (T.€. HA TIEPBOM MECTE JOJKHA OBITH CXOAUMOCTD, U3 KOTOPOH
cienyeT aobas Apyras U3 MpeICTaBIeHHBIX).

OTBeTHI:
a) cxoauMocTh 1o Mepe JlebGera Ha oTpeske [a,b]; 0) paBHOMEpHAas CXOUMOCTh Ha OTPE3Ke
[a,b]; B) cxO0AMMOCTb MOYTH BCIOJIY OTHOCUTEIHHO MephI Jlebera Ha oTpeske [a,b]; 1)
CXOJMMOCTh B KaXKI0H TOUYKE oTpe3Ka [a,b]

BepHnsriii otBeT: 0, T, B, a
5.BribepuTe HCTUHHOE BBICKA3bIBAHHUE.

OTBeTHI:
a) JIrobas unTerpupyemas no JleGery Ha oTpeske [a,b] pyHKIHS HHTErpUpyeMa Ha 3TOM
oTpeske u 1o Pumany. 0) JIro6as maTerpupyemas no Pumany Ha otpeske [a,b] GpyHkius
MHTETPUpPYyEMa Ha STOM OTpe3ke u 1o Jlebery. B) MHOKeCTBa HHTETPUPYEMBIX Ha OTpe3ke [a,b]
¢byukuuii no Jlebery u no Pumany coBmajaror.

Bepuslii otBeT: 6
6.BepHo 111, 4TO TOJILKO OrpaHUYeHHbIE (PYHKIIUU MOTYT ObITh HHTETpUpPYEeMbIMHU 110 JleGery?

OTBeThI:
Jia, HET

BepHbpiit oTBeT: HET
7.Cnenyet 1 U3 CXOJUMOCTHU TIOYTH BCIOY IOCTIEA0BATEIHbHOCTH CYMMUPYEMBIX (QYHKIIUI
CXOJIUMOCTh B CpeAHEM?

OTBeTHI:
na, HeT

BepHbslil oTBET: HET
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Onucanue xapakmepucmuku ebinonnenus 3uanus: OLEHKa «OTINYHO» CTABUTCS, €CIIHA CTYACHT
o0OHapy’KUBaeT BCECTOPOHHEE, CUCTEMAaTUYECKOe U INIyOOKOe 3HaHHE MaTepUalIOB TUCIIUITIIMHBI,
YMEHHE CBOOOHO BBIIOJIHATH 33JaHUs, IPEyCMOTPEHHBIE IPOTPaMMON, AAET NOJIHBIN
MCUEPIIBIBAIOIIUI OTBET, KaK HA OCHOBHBIE BOIIPOCHI OMJIeTa, TaK ¥ Ha JOIOJIHUTEIbHbIE BOIPOCHI
9K3aMEHATOPA.

Ouyenka: 4
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONEHKa «XOPOII0» CTABUTCS, €CIH CTYICHT
oOHapyKMBAET IMOJIHOE 3HAHUE MATEPUAIIOB JUCIUILINHBI, YCICIIHO BBITOIHICT IIPEyCMOTPEHHBIC
MIPOrpaMMOii 3a1aHUS; B OTBETE HMEIOT MECTO HECYIIECTBEHHBIC HETOUHOCTH, KOTOPBIC CTYJCHT
CIIOCOOCH HCIIPaBUTh CAMOCTOSATEIBHO, OJIaroapst HaBOSIIEMY BOIIPOCY.

Oyenka: 3
Onucanue xapaxmepucmuxu evinonenuss 3Hanus: OIEHKa «yI0BICTBOPUTEIHLHO» CTABUTCS, €CITU
CTY/ICHT OOHAPYXMBAET 3HAHHUE MATEPUAIIOB TUCIIUIUIMHBI B 00bEME, HEOOXOIUMOM ISt
nanbpHer e yaéonl U mpeacTosiield paboThl 1Mo mpodeccru, CIpaBisIeTCsl ¢ BHIIOTHEHHEM
3aJIaHMi, TIPETYCMOTPEHHBIX TPOrPAMMON; B OTBETE Ha OCHOBHBIC BOIIPOCHI OMJICTa W/UIH
JIOTIOJTHUTEIIbHBIE BOITPOCHI SK3aMEHATOPA UMEIOTCS CYIIECTBCHHBIE HETOYHOCTH, HO CTYACHT
o0agaeT HeOOXOIMMBIMU 3HAHHUSIMU JIJIS1 KX YCTPAHEHHUS 0] PyKOBOJICTBOM dK3aMEHATOPA.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: OUEHKa «HEeYIOBICTBOPUTEIBHO» CTAaBUTCS,
€CIIU CTYJICHT OOHAPY)KUBACT CePhE3HbBIE MPOOELITbI B 3HAHUSIX OCHOBHBIX MaTEPHAIIOB JTUCIUILTHHEI,
JOITYCKAET MPUHITUITHAIBHBIC OIIMOKH B BBITIOJHEHUH MPEAYCMOTPEHHBIX IPOTPAMMON 33 JaHUH.

1I1. IIpasuna évicmaenenusn umo2o60i OYeHKU no Kypcy

Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHnem o OaIbHO-PEHTHHIOBOM CHCTEME AJIS
crynentoB HUY «MOM» Ha 0CHOBaHMM CEMECTPOBOM U 3K3aMEHAIL[MOHHOMN COCTABIISAIOIINX.
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