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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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 JleMoHCTpUpPYET 3HAHUE TEPMUHOJIOTUH, 0a30BbIX PE3YJIBTATOB U METOJI0B
byHIaMeHTaIbHON MaTeMaTUKU
NJI-3 Vcnionb3yet 6a30BbIC 3HAHUS U METOJIbI (DYHIAMEHTATHHON MATEMATHKH JIJISl aHATTN3a
IIPOCTEUIINX CBOMCTB MaTEMaTUYECKUX MOJEIIEeH

1 BKIIFOYACT:
JJIA TEKYIEro 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 nucuuninHbl

5 cemecTp

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO
AUCUHHUILINHE:

KM-1 3nementsl Teopun MmHOkecTB (KoHTponbHas paboTa)

KM-2 DOnemeHnTsl Teopun MeTpuueckux npoctpancts (KoHTponbHas paboTa)

KM-3 Mepa Jlebera n uamepumseie pynkunu (Kontponsnas pabota)

KM-4 Unterpan JleGera (KontponbHas pabota)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nupekc KM-1 KM-2 KM-3 KM-4
Pazpen nucuumHb
KM:
Cpok KM: 4 8 12 15
DNEMEHTBI TEOPUH MHOXKECTB
DNEMEHTBI TEOPUH MHOXKECTB +

OJIEMEHTHI TCOpHUU MCTPUYCCKUX MTPOCTPAHCTB

DNEMEHTHI TEOPUH METPUUECKUX IPOCTPAHCTB +




Mepa JleGera u n3amepuMble GyHKITUN

Mepa JleGera u nu3mepuMble GyHKIIUHA +

Wurerpan Jlebera

Wurerpan Jlebera +
Bec KM: 25 25 25 25




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 N-1prik-2  HdemoHcTpupyet | 3HaTh: KM-1 Dnements! Teopun MuOkecTB (KonTponsHas pabora)
3HaHUE TEPMHUHOJIOTHH, | TepMUHOJIOTHIO U ocHOBHBIe | KM-3 Mepa Jlebera u uamepumslie ¢pynkiuu (KontponbHas pabora)
0a30BBIX  PE3YJIbTATOB U | PE3yJIbTAThl TEOPUU MEPHI U
METOJI0B (hYHJAaMEHTAIbHOU | TEOPUU U3MEPUMBIX
MaTeMaTUKH byHKIUH
TEPMHUHOJIOTHIO ¥ 0a30BbIE
pe3yJIbTaThl TEOpUN
MHOKECTB
PIIK-2 NJI-3prik-2 Hcnons3yer | YMeTsh: KM-2 DnemenTsl Teopun MeTpudeckux npoctpadcTB (KoHTpoiapHas
0a30BbIC 3HAHUSA W METObl | aHATH3UPOBATH CBOIMCTBA pabota)
byHIaMEHTAIBHOU U3MEPUMOCTH MHOXECTB U KM-4 Unrerpan Jlebera (KonTponsHas padbora)
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 peaauzanun: [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 MpakTUyeckoro 3aHsATHs. KonTponpHas padota coaepkut 4 3a1adu.
Jlist HartucaHus paboOTHI CTYyIEHTY HaéTcst 45 MUHYT.

Kparkoe conep:xkanue 3aiaHus:
KonTponbHas paboTa mpoBepsieT 3HaHUE CTYACHTOM 3JIEMEHTAPHBIX OTIepaIluil Hal
MHOKECTBAMHU U UX CBOMCTB, OCHOBHBIX ()aKTOB 00 OTOOpaKEHUSX MHOXKECTB, OIlepaIiuii Haj
OCCKOHEYHBIMH CEMEMCTBAMU MHOXECTB U UX CBOMCTB, a TAK)KE OCHOB TEOPHUH MOITHOCTEH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arTaHMpoBaHHBIE pe3yabTaThl 00ydeHHs | Borpocsl/3amanust Ui IpOBEpKH
10 IMCIMIUINHE

3HaTh:  TEPMHUHOJNOTMIO U 0a30BbIE 1.OnemeHTapHbIe onepaluy Hajl MHOKECTBaMU
pe3ysbTaThl TEOPUU MHOXKECTB U MX CBOMCTBA.
2.0tHouieHus 1 oToOpakenusi. O6pasbl u
pooOpaskbl.

3.0Omnepanuu HaJl OECKOHEYHBIMU CEMENCTBAMU
MHO>KECTB U HX CBOICTBA.

4. MomHOCTh MHOXECTBA. ApupMeTHKA
Kap/IMHAJIBHBIX YHCE]l.

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIMYHOY)
Onucanue xapakmepucmuku evinoneHus 3uanus: OIEHKa «OTINIHOY BBICTABISETCS, €CIIN
pelIeHsl Bce 4 3a7aui ¢ BO3MOKHBIMH HECYIIECTBEHHBIMU MTOTPEIIHOCTSIMH.

Oyenxa: 4 («XOpoILI0»)
Onucanue xapakmepucmuku evinonnenus 3uanus: OIEHKa «XOPOLIO» BBICTABISAETCS, €CIIH PEeIleHbI
3us MPEAJTOKCHHBIX 3a/la4 ¢ BO3MOKHBIMH HCCYIICCTBECHHBIMU IMMOTPCITHOCTAMMU.

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Onucanue xapakmepucmuku ¢oinonnenus 3uanus: OLIEHKa «yI0BIETBOPUTEIBLHOY» BBICTABISAECTCA,
€CJIA PELIEHBI 2 U3 IPEUI0KEHHBIX 3a/1a4 C BO3MOXHBIMU HECYIIECTBEHHBIMHU IIOTPEITHOCTSAMH.

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OLEHKa «HEyI0BIECTBOPUTEIHHO
BBICTABIISICTCS, €CITH PEIICHO MEHEe JIBYX M3 MPEIOKESHHBIX 3a]1ad.

KM-2. D1eMeHThI TEOPUU METPUYECKHUX MPOCTPAHCTB

®opmbl peanusanun: [lucemennas padbora
Tun kouTpoabHOro Meponpusitusi: KontponsHas padora
Bec konTposbHOro meponpusitusi B BPC: 25




IIpouenypa mpoBeaeHHs KOHTPOJBLHOIO MeponpusTHS: 3aJaHre Ha KOHTPOJBHYIO pPaboTy
BBIAETCS BO BPEMsI TUNIAHOBOT'O TIPAKTUYECKOTO 3aHsThsA. KOHTpoIbHAsE paboTa COAepKuT 4 3a/1aun.
Jlist HartucaHus paOoTHI cTyneHTy naércst 60 MUHYT.

Kpartkoe cogep:xxanue 3aganus:
3amava 1 mpoBepsieT yMEHHE CTYIEHTOM MIPUMEHSTH 0a30BbIC MOHSATHS TEOPUH METPHUECKUX
IIPOCTPAHCTB: METPUKH, SKBUBAJIIEHTHOCTh U TOMOJIOTUYECKAst SKBUBAIIECHTHOCTh METPUK,
II0JIHbIE METPUUECKHUE IPOCTPAHCTBA. 3a]aua 2 POBEPSET YMEHHUE CTYIEHTOM OIIEpUPOBATH
OCHOBHBIMH TOITOJIOTUYECKUMH MOHATUAMH B METPUUYECKHUX IIPOCTPAHCTBAX: OTKPBITHIE U
3aMKHYThI€ MHOXKECTBA; MPe/IeIbHbIC, TPAHUYHbIC, BHYTPEHHUE U JPYTUE TUIIBI TOUECK
MHOECTBA B METPUYECKOM IIPOCTPAHCTBE. 3a/1aya 3 MpOBEPSIET YMEHHUE CTYIECHTOM
MPUMEHSTH IPUHIIAIT CKUMAIOIINX 0TOOpakeHui. 3a1ada 4 mpoBepsieT yMEHHUE CTYICHTOM
MIPUMEHSTh OCHOBHBIE (DAKTHI O KOMITAKTHBIX MHOXKECTBAX B METPUUYECKHUX MTPOCTPAHCTBAX.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3amIaHMpoBaHHBIE — pe3yibTaThl  OO0y4deHHs 10 | Bompockl/3amanust sl MpOBEPKU
JUCLUIIIINHE

YMerb:  uccnenoBarb  NPOCTEMINME  CBOMCTBA 1.ba3oBble NOHATHUS TEOPUU
IOJIMHOXKECTB ~ METPUYECKUX  IPOCTPAHCTB WU METPHUUYECKUX MPOCTPAHCTB U UX
NPUMEHSTH MPUHIUI CKUMAIOILINX 0TOOPaKECHUI IIPUMEHEHUE.

2.OCHOBHBIE TOIIOJIOTHYECKUE
MOHSTUSL B METPUUYECKUX
MPOCTPAHCTBAaX U UX MPUMEHEHHUE.
3.IlpuMeHeHne npuHInIIA
CXKUMAIOIIHUX OTOOPaKCHHI.

4 KoMITakTHBIC MHOKECTBA U HX
MPOCTENIINE CBOWCTBA.

OnucaHue MKaJbI OLleHUBAHUS:

Oyenxa: 5 («OTIIUYHOY)
Onucanue xapakmepucmuku evinoneHus 3uanus: OIEHKa «OTINIHOY BBICTABISETCS, €CIIN
pelIeHsl Bce 4 3a7aui ¢ BO3MOKHBIMH HECYIIECTBEHHBIMU MTOTPEIIHOCTSIMH.

Oyenxa: 4 («XOpoILIO»)
Onucanue xapakmepucmuku evinonnenus 3uanus: OIEHKa «XOPOLIO» BBICTABISAETCS, €CIIH PEeIleHbI
3us MPEAJTOKCHHBIX 3a/la4 ¢ BO3MOKHBIMH HECYIICCTBCHHBIMU IMMOTPCITHOCTAMMU.

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OLIEHKa «yI0BIETBOPUTEIBHOY» BBICTABIACTCA,
€CJIA PELIEHBI 2 U3 IPEUIOKEHHBIX 3a/1a4 C BO3MOXXHBIMU HECYIIECTBEHHBIMU TIOTPEITHOCTSAMH.

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OLEHKa «HEeyT0BIECTBOPUTEIHHO
BBICTABIISICTCS, €CITH PEIICHO MEHEe JIBYX M3 MPEIOKESHHBIX 3a]1ad.

KM-3. Mepa JleOera u usmepumbie PyHKIIUH

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeeHHs] KOHTPOJBHOIO0 MepONpPHATHS: 3aJaHuE Ha KOHTPOJbHYIO paboTy
BbIIaETCS BO BpeMsI IJIAHOBOTO MpakTUyeckoro 3aHsATHs. KoHTpolibHas paboTa coaepx uT 4 3a1auu.
Jns HanucaHust paboThI CTYAEHTY NaéTcs 45 MUHYT.




Kpartkoe cogep:xkanue 3aiaHuA:
KonTponbHas paboTa npoBepsieT 3HaHUE CTYAEHTOM OCHOBHBIX OHATUN U (JaKTOB TEOPUU

mepsl Jlebera u usmepumbix Gynkmuii B R%,

KoHTposibHbIEe BONPOCHI/3a1aHUA:

3aryaHupOBaHHbIE pe3yJIbTaThl o0y4yeHHS no | Bonpocel/3aganus a1t IpoBepKu
JMCIUIIIIMHE

3HaTh: TEPMHUHOJIOTHIO ¥ OCHOBHBIE PE3YJIbTAThl TEOPUU 1.U3mepumeie o Jlebery
MEpbI U TEOPUU U3MEPUMBIX (PYHKIIHIMA MHO’KECTBa M X CBOICTBA.
2.Mepa Jlebera u e€ cBoiicTBa.
3.M3mepumbie PyHKITUN U UX
CBOWCTBA.

4.0Onepauuu HaJ U3BMEPUMBIMU

byHKIMAME.

OnucaHue MKaJbI OLleHUBAHUS

Oyenka: 5 (KOTITUIHOY)
Onucanue xapaxmepucmuxu evinonneHus 3uanus: OIEHKa «OTINYHOY BBICTABISACTCS, €CIIN
peleHbl Bce 4 3a/1a4i ¢ BO3MOXHBIMH HECYIIECTBEHHBIMH ITOTPEITHOCTIMH.

Oyenxa: 4 («XOpoILI0»)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OLEHKa «XOPOLIO» BBICTABISAETCS, €CIU PEeILECHbI
3 U3 IPEeUIOKEHHBIX 33724 C BO3MOKHBIMU HECYIIIECTBEHHBIMH MOTPEITHOCTSIMH.

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6binoneHus 3uanus: OIEHKa «yI0BICTBOPUTEIFHOY» BBHICTABISETCS,
€CJIM PEIIeHBI 2 U3 TPEUI0KCHHBIX 33/1a4 ¢ BO3MOXHBIMU HECYIIICCTBEHHBIMU TIOTPEITHOCTSIMHU.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: OIEHKa «HEYT0BIECTBOPUTEIHHO)
BBICTABIISIETCS, €CITU PEUICHO MEHEe JIBYX U3 MPEJIOKEHHBIX 3a/1a4.

KM-4. Unrerpan Jlebera

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeieHMsi KOHTPOJBLHOIO MepONPHATHSA: 33JaHuUE Ha KOHTPOJbHYIO paboTy
BbIIaETCS BO BpeMsI IJIAHOBOTO MpakTuyeckoro 3aHATHs. KoHTponbpHas padota conepxut 4 3aauu.
Jnis HanucaHust paboThl cTyIeHTY faércs 60 MUHYT.

Kparkoe cogep:xanue 3aiaHus:
KonrtponbHas paboTa mpoBepsieT yMEHUE CTYIE€HTOM IPUMEHSTh TEOPUIO U3MEPHUMBIX IO
Jlebery MHOXKECTB M PYHKIIHIA, UCCIEAOBATh PYHKITMOHAIBHBIC TTOCIIEIOBATEILHOCTH Ha
CXO/MMOCTH TOYTH BCIOAY U MO MEpe, aHATU3UPOBATH CBOUCTBO MHTETPUPYEMOCTH (DYHKITHIA
no Jlebery u npuMeHsaTh 6a30BbIe Pe3yabTaThl TEOPUU HHTErpaja Jlebera.

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3arutaHUpOBaHHBIE  pe3yibTaThl  00y4ueHUs 10 | Bompockl/3amanus a1 MpoBEpKU
JUCLUIUINHE

VYMeTh: aHamM3upoOBaTh CBOWCTBA U3MEPUMOCTH 1.UccnenoBanue Ha CXOUMOCTh
MHOXECTB M (DYHKIMH, UHTETPUPYEMOCTH (PYHKLUH IIOCJIEA0BATENBHOCTH U3MEPUMBIX
no Jlebery u mnpuMeHsATh 0a30Bble pPe3yJIbTaThl GyHKIUI 0 MEpe U TIOYTH BCIOAY.
Teopuu uHTerpaia JleGera 2.MccnenoBanue MHTETPUPYEMOCTH




3amnaHUpoOBaHHbIE — pe3ynbTaThl  0o0ydeHus 1o | Bompockl/3amanus 1 npoBepKu
JTUCHUTIIINHE

¢dbynakuuu o Jlebery.

3.CBoiicTBa HHTETPUPYEMBIX IO
Jlebery GhyHKIMI 1 UX TPUMEHEHHE.
4 IlpuMeHeHHe TeOpeM O MPEIeIIbHOM
nepexoie MoJ 3HAaKOM UHTerpaa
JleGera.

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Onucanue xapakxmepucmuxu evinoanenusi snanus: ONEHKa «OTIIMYHOY» BBICTABJISACTCS, €CITH
pEelIeHBI Bce 4 3a7a4i C BO3MOKHBIMH HECYIIECTBEHHBIMH MTOTPEIITHOCTSIMH.

Oyenka: 4 («X0OpOIIOY)
Onucanue xapakmepucmuxu evinonneHus 3uanus: OIEHKa «XOPOIIO» BBICTABISAETCS, €CIIM PEIICHBI
3 U3 IPEeUIOKEHHBIX 33]]a4 C BO3MOKHBIMU HECYIIIECTBEHHBIMH MTOTPEITHOCTSIMH.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Onucanue xapakxmepucmuxu evinoineHus sHanus: OUeHKa «yA0BIECTBOPUTEIBHOY BBICTABISIETCS,
€CJIM PEIIeHBI 2 W3 TPEUI0KCHHBIX 33/1a4 ¢ BO3MOXHBIMU HECYIIICCTBEHHBIMU TIOTPEITHOCTSIMHU.

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: OIEHKa «HEyT0BIECTBOPUTEIHHO
BBICTABJISIETCS, €CITH PEIICHO MEHEE JIBYX U3 NPEJIOKEHHBIX 33/1a4.




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. O600OIEHHBII MPUHIUIT CKUMAIOLINX 0ToOpaxxeHnid. HeogHoponHoe nuHeitHoe
UHTErpajbHOe ypaBHEeHHE BoabTeppsl.

2. 3mepumble MHOECTBA. MI3MeprUMOCTh OTKPBITBIX MHOXECTB. MHOKECTBA MEPHI HYJIb U
MHO€eCTBa MOJIHON Mepbl. MI3MepuMocTh He OoJiee yeM CYETHOTO 00beAMHEHHS H3MEPUMBIX

MHOXCCTB.

IIpouenypa npoBenenust

DK3aMeH MPOBOJAUTCS B MUCHBMEHHO-YCTHOW (opme. DK3aMEHAIlMOHHBIA OWJIET COJCpPXKHT [Ba
TEOPETUYECKUX BOIIPOCA U3 IIPOrpaMMBbl 3k3aMeHa. Ha moaroroBky k orBeTy cTyneHTy naércs 60
MHUHYT. Bo Bpems oTBeTa CTyA€HTY MOTYT OBITh 3aJlaHbl JOMOJHUTEIBHBIE BOIIPOCHI 110 TIPOTPaMMe

J9K3aMCHa.

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

0C60€HUA 0ucuunﬂunbt

1. Komnerenunss/Uuankarop: UJI-1prk-2 JleMoHCTpUpyeT 3HaHUE TEPMUHOJIOTUH, 0a30BbIX
pe3ysIbTaTOB U METO/I0B (PYHAAMEHTAIbHONH MaTeMaTHKH

Bonpocsl, 3aganus
1.OnemenTapHbIe onepalnuy HaJ MHOKECTBAMHU U UX CBOMCTBA.
2.M3mepuMble MHOKeCTBA. VI3MEepUMOCTh OTKPBITBIX MHOXKECTB. MHOXeCTBa Mephl HYJb U

MHOKECTBA ITOJTHOM MCDPBI. I/I3MepI/IMOCTB He 0osiee YeM CYETHOrO O6’LCI[I/IHCHI/I${ HU3MCPUMBIX

MHOXECTB.

3.H3MepI/IMOCTB 3aMKHYTBIX MHOKCCTB. I/I3MepI/IMOCTB AOIOJHCHHUA UBMCPUMOT'O MHOXKECTBA.

4.Konbla, anreOpsl U g-anredpsl MHOXecTB. JleberoBckast o-anredpa Bcex H3MEPUMBIX
IOJIMHOKECTB R4,

5.Kpurepnii n3amepumoctu Baie-Ilyccena. Kpurepuit ©'3MEpUMOCTH B TEPMHHAX MHOYKECTB

tuna F; u Gg.

6.CuétHast aiIMTUBHOCTH MephI. Teopema o mpezesie Mep MOHOTOHHOM MOCIIEI0BATEIbHOCTH

U3MEPUMBIX MHOXKECTB.
7 Ilpumep Burtanu HensmepumMoro MHOXXecTBa. BHelHs Mepa He sBisieTcs aJIuTUBHON
(byHKLMEH MHOKECTB.

8.M3mepumble GYHKIIUU U UX MPOCTEUIINE CBONCTBA.

9.I/I3MepI/IMOCTB CYMMBI, pa3HOCTHU, IPOU3BCACHHUA U YaCTHOI'O IBYX U3MCPHUMBIX (I)YHKI_[I/Iﬁ

H3MepuMoCTh MOUTH BCIOLY HEMPEPHIBHBIX (YHKITHI.

10.®yukuus Kantopa u e€ cBoiictBa. O0pa3 u mpoodpas n3MEepUMOro MHOKECTBA MIPU
U3MepuMoM oToOpaxkeHnH. KoMmozuius u3MepuMbIX pyHKIHHN.

11.bopeneBckas g-anredpa. MzmepuMocTs mpoodpaza 6OPEIEBCKOr0 MHOKECTBA TTPH

U3MEPUMOM O0TOOpaskeHUH. MI3MepuMOCTh KOMITO3UIIMH U3MEPUMOM (PYHKIIMM C HETIPEPBIBHOM.

12.BHemHss Mepa MHOKECTBA U €€ CBOMCTBA.

13.Mepa OTKpBITOTO MHOKECTBA U €€ CBOMCTBA.

14.0tHomenus u pynkuuu. Otodpaxenus. OOpa3bl 1 MpooOpa3bl MHOXKECTB MPH TAHHOM
0TOOpa)kKeHUH U UX CBOUCTBA.
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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 muoxkectBa. @akTop-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
MHOkecTB A 1 B 1 Tonbko ux.
OTBeThI:
BrumuTe Hy)XHOE CIIOBO.
Bepuslii oTBeT: 00BeIMHEHNE/CyMMa
2.IlycTh Ha MJIIOCKOCTH 331aHa HeKoTopas npsamas L. SBnsercs nu Ha MHOXKECTBE TOUYEK
TUIOCKOCTH OTHOIIEHHWEM SKBHBAJICHTHOCTH CIIEIYIOIIEE OTHOMICHUE: 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; ) MHOXeCTBY {1, 2, ..., n} AJIT HEKOTOPOTO
HaATypaJIbHOTO NE N; 1) MHOKECTBY BCEX pallMOHANBHBIX yncen Q
Bepusrii oTBeT: 0, 1
4.Yemy paBHa Mepa Jlebera MHOKECTBA BCEX pallOHATBHBIX yucen Q?
OTBeTHI:
a) 1;6) 0; B) ©
Bepnplii oTBeT: 0
5.BepHo 1, yTo mobas HenpepbIBHAs Ha oTpe3ke [a,b] ¢pyHkuusa uzmepuma no Jledery?
OTBeTHI:
na, HeT
BepHs1ii oTBET: 12

2. Komnerennusi/Muaukarop: UI-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 TOCJIEZIOBATEILHOCTH U3MEepUMBIX (pyHKIMI. 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 ouTH 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.
Wnterpan JleGera no orpaHu4eHHOMY U3MEPHUMOMY MHOXECTBY OT OTpaHMYEHHON U3MEPUMOI

(GyHKIHIH.

11



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

8 Kpurepuii Jlebera unrerpupyemoctu GpyHKIuu o Pumany u ero ciejacTBus.
9.Nnterpan JleGera mo orpaHU4eHHOMY U3MEPUMOMY MHOXECTBY OT HEOTPHIIATEIbHOM
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.AGcont0THAs HENPEPHIBHOCTh U CUETHAS aJIMTUBHOCTD MHTErpaia Jlebera.
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 @aty u e€ cnenctaus. CBsA3b MEXAY pPa3INUYHBIMU TUIIAMH CXOJUMOCTHU
CYMMUPYEMBIX ()yHKITHA.

16.Teopema bopeus.

17.Teopema 0 ceueHUSIX U3MEPUMOTO MHOXKECTBA.

18.JIemma I'eitne—bopens B RY.

19.Metpuueckue mpocTpaHCTBa U UX noanpoctpanctsa. [Ipumepsl. Paccrosaue mexmy
IIOJIMHO>KECTBAMH, TMAMETP MHOXKECTBA, OTPaHUYEHHBIE MHOKECTBA.

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

21.I1onuble MeTpuueckue npoctpancTsa. [Ipumepsl. CxoauMocTs GyHIaMEHTATBHON
H0CJIEI0BATEIbHOCTH, 00J1a/1at01Ie TOUKOM CrylieHusl.

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

23.BHyTpeHHss TOUKa MHOKECTBAa. BHYTpEHHOCTh MHOKECTBA U €€ CBOMCTBA.
24.3aMKHYTbhle 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'panuiia MHOXKECTBA U €€ CBOWCTBA. | paHMYHBIE MHO>KECTBA.

28.IlpenenbHble U U30JUPOBAHHBIE TOUKH MHOKeCTBA. [Ipon3BOJHOE MHOKECTBO U €TI0
cBoiicTBa. [110THBIE B cebe, coBepILIEHHBIE U JUCKPETHBIE MHOKECTBA.

29.CtpoeHune OTKPBITBIX U 3aMKHYTBIX MHOKECTB Ha JIEHCTBUTENILHOM MPSAMOIA.
30.CoBepieHHBIE MHOYKECTBA HA JEHCTBUTENBHOM NpsMoil. KaHTOpOBO MHOXECTBO.
31.1Ipenen ¢pynkuuu B MmeTpuyeckux npocrpancrsax. Kpurepuit Komm.

32.HenpepsiBHBIE 0TOOpa)KEHHs B METPUUECKUX MTPOCTpaHCTBax. ['oMeoMop(hr3MBbI.
33.JIunmmuiessl otoopaxenus. Ckumaroniue oroOpaxenus. [IpuHuun cxxumarommx
otoOpakenuit. HeogHopoaHoe nuHeliHOe MHTErpasibHOe ypaBHeHHe dpenroapma BTOporo
pona.

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

35.KoMnakTHbIE 1 OTHOCUTEIBHO KOMIIAKTHBIE MHO>KECTBA B METPUUECKOM IIPOCTPAHCTBE U
HEKOTOpBIE UX MPOCTENIIINE CBONCTBRA.

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

37.Teopema @yOoHHH.
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.MeTpuyeckoe MpoCTPaHCTBO HA3BIBAETCS NOJHbIM, €CITU

OTBeTHI:
a) mo0as mocie10BaTeIbHOCTh 3JIEMEHTOB ATOTO IMIPOCTPAHCTBA CXOAUTCS; 0) rodast
dyHaaMeHTaNbHas MOCIEA0BATENIFHOCTh 3JIEMEHTOB ATOT'0 MPOCTPAHCTBA CXOJUTCS; B) JII00As
CXOJSIIIAsACA MOCNIE0BATEILHOCTD AIIEMEHTOB 3TOT0 MPOCTPAHCTBA PYHIAMEHTABHA; T)
1r00ast MOCIEeI0BATEIBHOCTD HJIEMEHTOB 3TOT0 MIPOCTPAHCTBA (hyHIAMEHTAIbHA

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 wkKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)

Onucanue xapakxmepucmuxu ebinoaneHus snanus: OUeHKa «OTINYHO» CTaBUTCS, €CIIU CTYJEHT
o0OHapy’KUBaeT BCECTOPOHHEE, CUCTEMAaTUYECKOe U INIyOOKOe 3HaHHE MaTepUalIOB TUCIIUITIIMHBI,
YMEHHE CBOOOHO BBIIOIHATH 33JaHUsL, IPEYyCMOTPEHHbIE IPOTPaMMON, AAET NOJHBIN
MCUEPIIBIBAIOIIUI OTBET, KaK HA OCHOBHBIE BOIIPOCHI OMJIeTa, TaK M Ha JIOMOJIHUTENIbHBIE BOIIPOCHI
JK3aMEHAaTopa.

Oyenka: 4 («xX0OpoII0»)

Onucanue xapakmepucmuku epinonenus 3uanus: OIEHKa «XOPOIIO» CTABUTCA, €CIIH CTYICHT
OoOHapy)KUBAET MOJHOE 3HAHKE MAaTEPHAJIOB JTUCIUTUIMHBI, YCIEIITHO BHIMOIHSCT MPETYCMOTPEHHBIE
MIPOrpaMMOii 3a1aHUS; B OTBETE HMEIOT MECTO HECYIECTBEHHBIC HETOYHOCTH, KOTOPBIC CTYJACHT
CHOCOOEH UCIPABUTh CAMOCTOSITEIIHLHO, O1aroapsi HAaBOISAIIEMY BOIIPOCY.

Oyenka: 3 («yIOBICTBOPUTEILHOY)

Onucanue xapaxmepucmuxu evinoineHus sHanus: OUeHKa «yI0BIECTBOPUTEILHOY» CTAaBUTCS, €CIU
CTYJCHT OOHApYKMBAET 3HAHNE MATCPUAIIOB JUCIHUILTUHBI B 00BEME, HEOOXOIUMOM JIJIst
JambHEeHIe yu€obl v peacTosiel paboThl 10 IPOPECCUH, CIIPABIISETCS C BBITOJIHEHHEM
3aJIaHui, MPEAYCMOTPEHHBIX MPOTPAMMOIi; B OTBETE Ha OCHOBHBIC BOITPOCKHI OMJIeTa W/WITH
JOTIOJTHUTEIIBHBIC BOIIPOCHI 9K3aMEHATOPA UMEIOTCSI CYIIECTBECHHBIC HETOYHOCTH, HO CTYJICHT
o0aaeT HeOOXOAMMBIMU 3HAHUSMU JJIS UX YCTPAHEHUS 110]] PYKOBOJCTBOM 3K3aMeHATOpa.

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: OIEHKa «HEyT0BICTBOPUTEIHHOY» CTABUTCS,
€CITU CTYJICHT OOHApY)KUBACT CePbE3HBIE MPOOEIBI B 3HAHUSX OCHOBHBIX MAaTEPHAJIOB JUCIUTUIMHBI,
JIOITYCKAeT MPUHITUITHAIBHBIC OIIMOKY B BBITIOJHEHUH TPEyCMOTPEHHBIX IPOTPaMMOM 3a/TaHUH.

1I1. IIpasuna évicmaenenusn umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomoxkeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha ocHOBaHMU cEMECTPOBOM M 3K3aMEHAIIMOHHON COCTABIISIFOLIUX.
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