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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney AmocoB A.A.
IIpenonaBarenb Waenmnbnatop R9a3a6370-AMOS0VAA-723724C4 A.A. AMocoB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB o CeegeHua o snagensue L3N M3K M @
06Pa30BaTeHBH0H Bnageney Yepenoea M.®. T
HpOFpaMMBI WaeHTuduraTop 926787 7e-CherepovaMF-dbb9bfl qepeHOBa
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
w CeepeHuna o snagensue U3MN M3K
3aBeHyIOH-IHH o Bnageney, 3ybkoe I1.B.
BBINYCKAIOIIEH Kadeapbl MaeArngrarop R4920bC6f-ZUbKoVPV-8172426C I1.B. 3ybxoB
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



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. [TK-2 CniocoGeH yuyacTBOBaTh B KOMIIBIOTEPHOH peain3aiii MaTeMaTHISCKUX MoJIelel
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
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 pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-2 U-1nk2  HemoncTtpupyet | 3HaTh: DneMeHThl Teopun MHOXkeCTB (KoHTponbHas pabora)
3HaHUE TEPMHUHOJIOTHH, | TEPMUHOJIOTUIO U 6a30BbIE Mepa JlebGera u usmepumsie pynkuuu (KonrponsHas paborta)
0a30BbIX  PE3YJbTATOB H | PE3YJbTATHI TEOPUU
METOJI0B (hyHIaMEHTAIbHON | MHOXKECTB
MaTeMaTUKU TEPMUHOJIOTHIO U OCHOBHBIE
pe3yNbTaThl TEOPUU MEPHI U
TEOPUH U3MEPUMBIX
byHKIUH
I1K-2 N-3nk-2 Ucnonb3yet | YMeTh: DNEeMEHTHI TEOpHH MeTprIecKuX mpocTpaHncTB (KoHTponsHas padora)
0a30BbIC 3HAHUS W METOBI | UCCIIENOBATh MPOCTEUIITHE Wnrerpan Jlebera (KontponbpHas pabora)
byHIaMEHTAIBHOU CBOMCTBA IIOJMHOKECTB
MaTeMaTUKU JUIS aHallku3a | MeTPUYECKHUX MPOCTPAHCTB U
MIPOCTEUIINX CBOMCTB | IPUMEHATh IPUHIIUI

MaTeMaTHYeCKUX MOAEIeH

CKUMAIOIINUX OTOOpaKeHU M
aHaJIM3UPOBATh CBOMCTBA
U3MEPUMOCTH MHOKECTB U
(yHKIUH, UHTETPUPYEMOCTH
¢dbynkuii o JleGery u
MIPUMEHSTH 0a30BbIe
pe3yJIbTaThl TEOpUN
unrerpana Jlebera




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:
KonTponbHas paboTa mpoBepsieT 3HaHNUE CTYIACHTOM 3JIEMEHTAPHBIX OTIepaIiuii Hal
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: TEPMUHOJIOTUIO U 0Oa30BbIE 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 MHOXeECTBa. ApupMeTHKa KapAMHATbHBIX
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» BBICTABIIICTCS, €CITH PEIICHBI
3 W3 MpeANOKEeHHBIX 3a7]a4 C BO3SMOYKHBIMU HECYIIECTBEHHBIMU MOTPEIIHOCTSIMH.

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

KM-2. DjieMeHTBI TEOPUH METPUYECKUX IPOCTPAHCTB

®opmbl peaausanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa mnpoBeleHUs] KOHTPOJBHOIO0 MepONpPHATHS: 33JaHuE Ha KOHTPOJBbHYIO paboTy
BbIIaETCS BO BpeMsI IJIAHOBOTO NMpakTuyeckoro 3aHATHs. KoHTponbpHas pabota conepxut 4 3aauu.
Jns HanucaHust paboThl cTyeHTY faércs 60 MUHYT.

KpaTKOB CoA€cpKaHME 3alaHUA:
3a1[aqa 1 MMpOBEPSACT YMCHUC CTYACHTOM IIPUMCHATH 0a30BbIE MOHATHUS TCOPUU METPUUCCKUX
MMPOCTPAHCTB: METPHUKH, DKBUBAJICHTHOCTH U TOIIOJOTUYCCKAA SKBUBAJICHTHOCTh MCTPUK,
MMOJIHBIC MCTPUYICCKHUEC ITPOCTPAHCTBA. 38.)18.‘13 2 MMpOBEPSACT YMCHHUEC CTYACHTOM OIICPUPOBATH




OCHOBHBIMH TOIOJIOTUYECKUMU MOHSATUSIMH B METPUUECKHUX MMPOCTPAHCTBAX: OTKPBITHIE U
3aMKHYTbhI€ MHOXKECTBA; MIpeieIbHbIe, TPAaHIUYHbIE, BHYTPEHHHUE U JIPYTHE TUIIbI TOUEK
MHOECTBA B METPUUYECKOM IIPOCTPAHCTBE. 3a/1aua 3 MpoBEpsieT yMEHHUE CTYICHTOM
MPUMEHSTh MIPUHIIMIT CKUMAIOIINX 0TOOpaxkeHuit. 3a1aua 4 mpoBepsieT yMEHHE CTYIEHTOM
MPUMEHSTh OCHOBHBIE (PAKTHI O KOMITAKTHBIX MHOXKECTBAX B METPUYECKHUX MTPOCTPAHCTBAX.

KoHTposibHbIe BONPOCHI/3a1aHUA:

YMeTh: uccnenaoBarh MpocTeiline 1.ba3oBble MOHATHSA TEOPUU METPUUECKUX MTPOCTPAHCTB U

CBOICTBa IIOJIMHO>KECTB UX IPUMEHEHHE.

METPUYECKUX  TIPOCTPAHCTB U 2.OCHOBHBIE TOMOJIOTHYECKHE MOHATHS B METPUYECKHIX

MPUMEHSATh TPUHIUI CKUMAIOIIHNX IIPOCTPAHCTBAX U UX IPUMEHEHHE.

OTOOpaKeHU I 3.IIpuMeHeHNE MPUHIIAIIA CKUMAIOIINX OTOOpaKCHHH.
4.KoMnakTHbIE MHOYKECTBA U UX MPOCTENUIIINE CBONCTBA.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Onucanue xapaxmepucmuxu 6vlnoanenus 3nanus: OLEHKa «OTIMYHO» BBICTABIISICTCS, €CIIN
pEIlIeHBI Bce 4 3a7a9i C BO3MOKHBIMH 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» BBICTABISETCS,
€CITH PeIIeHbI 2 U3 MPEUIOKEHHBIX 3a/1a4 C BO3MOYKHBIMH HECYIIIECTBEHHBIMH ITOTPEITHOCTSIMH.

KM-3. Mepa JleGera u n3amepumbie GyHKIUH

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa mnpoBefeHMsi KOHTPOJBLHOIO MepONPHATHS: 33JaHuE Ha KOHTPOJbHYIO paboTy
BBIIaETCS BO BpeMsI IJIAHOBOTO NMpakTuyeckoro 3aHATHs. KoHTponbpHas pabota conepxut 4 3aauu.
Jnis HanucaHus paboThI CTYIEHTY NaéTcs 45 MUHYT.

KpaTKOC CoA€CpKaHMuE 3alaHUA:
KOHTpOJ’IBHaSI pa60Ta MMPOBEPACT 3HAHNUC CTYACHTOM OCHOBHBIX MIOHSATHH U (I)aKTOB TCOpHUHN

Mepsi Jlebera u nsmepumbIx Gyrkmuii B R%,

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: TEPMUHOJIOTHIO M OCHOBHbBIE 1.13mepumsle 1o Jlebery MHOXKECTBA U X CBOWCTBA.
pe3ynpTarel  TEOPUM  MEPBI U 2.Mepa JleGera u e€ cBoiicTBa.
TEOPUHU U3MEPUMBIX (PYHKIIHHA 3.M3smepumMbie (YHKIIMH U UX CBOWCTBA.

4.0nepanuy HaJl U3MEPUMbBIMH (D YHKIHSIMH.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Onucanue xapaxmepucmuxu evinoanenusi sanus: ONEHKa «OTIIMYHOY» BBICTABIISCTCS, SCITH
pelIeHbI Bce 4 3a7a4i ¢ BO3MOKHBIMH HECYIIECTBEHHBIMU MTOTPEIITHOCTSIMH.

Ouyenka: 4
Onucanue xapakmepucmuxu evlnonerus 3Hanus: OLEHKa «XOPOII0» BBICTABISAETCS, €CIU PEIIECHbI
3 U3 IPEeIOKEHHBIX 3371a4 ¢ BO3MOKHBIMU HECYIIECTBEHHBIMH TOTPEIITHOCTSIMH.




Oyenka: 3
Onucanue xapakmepucmuku evinonnenuss 3uanus: OIeHKa «yI0BICTBOPUTEIHLHO» BHICTABIISACTCS,
€CJIM PEIICHBI 2 U3 MPEUIOKEHHBIX 33/1a4 C BO3MOYKHBIMU HECYIIECTBCHHBIMH MTOTPEITHOCTSIMH.

KM-4. Unrerpan Jlebera

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOIbHOT0 MeponpusiTus: KoarponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBedeHHs KOHTPOJBLHOIO MepoONpHUATHS: 3aJaHre Ha KOHTPOJBHYIO DPabOTy
BbIIaETCSl BO BpeMsl IJIAHOBOTO MpakTuyeckoro 3aHsATHs. KoHtponpHas padora comepxut 4 3aauu.
Jlist HartucaHus paOoTHI cTyneHTy naércst 60 MUHYT.

Kpartkoe conep:xanue 3agaHus:
KonrtpomnbHas paboTa mpoBepsieT yMEHUE CTYIEHTOM IPUMEHSTh TEOPHIO U3MEPHUMBIX T10
Jlebery MHOeCTB U (GYHKIUH, HCcCIe10BaTh (YHKIIMOHATIbHBIE TOCIEI0BATEILHOCTH Ha
CXOJMMOCTH MOYTH BCIOAY U [10 MEpE, aHAJIM3UPOBAaTh CBOMCTBO UHTEIPUPYEMOCTH (PYHKLIMH
no Jlebery u npuMeHaTh 6a30BbIe Pe3yabTaThl TECOPUHU HHTErpaia Jlebera.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: aHaIU3UpOBaTh CBOICTBa 1.MccnenoBanue Ha CXOUMOCTb [IOCIIEI0BATEIbHOCTH
U3MEPUMOCTHU MHOECTB u M3MEPHUMBIX (YHKIUH 110 MEpE U TIOYTH BCIOAY.
GbyHKLUH, UHTETPUPYEMOCTH 2.HccrnenoBanue HHTETpUPYEMOCTH (QYHKIIUH 110
¢yskuuii o Jlebery u npuMeHsTH JleOery.
0a30Bble  pe3yiabTaThl  TEOPUHU 3.CaoiicTBa unTerpupyemsix 1o Jledery gpyHkmii u ux
uHTerpana Jlebera [IPUMEHEHHUE.
4.IIpuMeHeHe TeopeM O MpeIeIbHOM MEPEX0/Ie MO
3HaKoM mHTerpana Jlebera.

Onucanue MIKAJbI OLlEHUBAHUS

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

Oyenka: 4
Onucanue xapaxmepucmuxu evinoanenus snanus: ONEHKa «XOPOII0» BBICTABIISIETCS, €CITU PEIICHBI
3 W3 MpeANIOKEeHHBIX 3a7]a4 C BO3SMOYKHBIMU HECYIIECTBEHHBIMU MOTPEIIHOCTSIMH.

Oyenka: 3
Onucanue xapakmepucmuku evinonnenuss 3uanus: OIEHKa «yI0BICTBOPUTEIHLHOY» BBHICTABISACTCS,
€CITH peIIeHbl 2 U3 MPEUIOKEHHBIX 3a/1a4 C BO3MOYKHBIMH HECYIIIECTBEHHBIMH ITOTPEITHOCTSIMH.




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

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

2. 3mepumblie MHOECTBA. MI3MepUMOCTh OTKPBITBIX MHOXKECTB. MHOKECTBA MEPHI HYJIb U
MHO€eCTBa MOJIHON Mepbl. MI3MepuMocTh He OoJiee yeM CYETHOTO 00beAMHEHHS H3MEPUMBIX
MHOKECTB.

IIpouenypa npoBenenust

DK3aMeH MPOBOAUTCS B IMUCHBMEHHO-YCTHOW (opme. DK3aMEHALMOHHBIA OWJIET COIEPXKHT JBa
TEOPETUYECKUX BOIIPOCA U3 IIPOrpaMMBbl dk3ameHa. Ha moarotoBky kK oTBeTy cTyneHTy naércs 60
MHUHYT. Bo Bpems oTBeTa CTyA€HTY MOTYT OBITh 3aJlaHbl JOMOJHUTEIBHBIE BOIIPOCHI 110 TIPOTPaMMe
JK3aMEHa.

1. Ilepeuens Komnemenyuit/uHOUKaAmMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU P E3YIbMAm 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuns/Uuankarop: MJ1-1nk-2 JleMoHCTpupyeT 3HaHUE TEPMUHOIOTUH, 0a30BbIX
pe3ysIbTaTOB U METO/I0B (PYHAAMEHTAIbHONH MaTeMaTHKH

Bonpocsl, 3aganus
1.DOnemeHTapHble onepaluy HaJl 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
noaMHoxkecTB R%.
5.Kpurepnii n3amepumoctu Baie-Ilyccena. Kpurepuit ©'3MEpUMOCTH B TEPMHHAX MHOYKECTB
tuna F; u Gg.
6.CuéTHast aiIMTUBHOCTh MephI. Teopema o mpejiesie Mep MOHOTOHHOM MOCIeA0BaTeIbHOCTH
WU3MEPUMBIX MHOKECTB.
7.11pumep Butanu Hem3mMepuMoro MHOKECTBA. BHeEIIHss Mepa He ABJISETCA alIATHBHON
(byHKLMEH MHOKECTB.
8. M3mepumbie QYHKITMU U UX MPOCTEHIIINE CBOKWCTBA.
9.M3MepuMOCTh CYMMBI, pPa3HOCTH, IPOU3BEICHHS U YACTHOTO JIBYX U3MEPUMBIX (DYHKITHIA.
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. MamepuMocTs 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. Otobpaxkenus. OOpa3pl ¥ 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 SKBUBATICHTHOCTU. Pa3ouenus muoxxectBa. @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 cBocTBa. [IpuMepsl.

21.MHOXeCcTBa MOIIHOCTH KOHTUHYYMa U UX CcBoicTBa. [Ipumepsnl.

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/Mnaukarop: N/1-3nk-2 Ucnonb3yer 6a30Bble 3HAHUS U METOBI
(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.



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 MHOXECTBA U €€ cBocTBa. [ paHMUHBIE MHOXKECTBA.

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

29.CtpoeHne OTKPBITBIX U 3aMKHYTBIX MHOKECTB Ha JIEHCTBUTEIIbHOMN MPSIMOH.
30.CoBepiieHHBIE MHOYKECTBA HA JEHCTBUTENBHOM NpsiMoil. KaHTOpOBO MHOXECTBO.
31.1Ipenen ¢pynkuuu B MmeTpuyeckux npocrpancrsax. Kpurepuit Komm.

32.HenpepsiBHBIE 0TOOpa)KEHHs B METPUUECKUX MTPOCTpaHCTBax. ['oMeoMop(hr3MBbI.
33.JIlunmmunessl otobpaxenus. Crkumaroniye oroopaxenus. [IpuHIMI cKUMAIOITIX
otoOpakenuit. HeogHopoaHoe nuHeliHOe MHTErpasibHOe ypaBHeHHe dpenroapma BTOporo
pona.

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

35.KomMnakTHbIE 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 MTPOCTPAHCTBA (yHIAMEHTAIbHA

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 mo0bIx Touek X,YE X; 0) p(f(x),f(y))<p(x,y) ajis 100bIX TOUYECK
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<a<l Takoe, uro p(f(x),f(y))<a- p(X,y) mis m00BIX TOYEK 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 TOTO TIOAMHOXKECTBA; B) COJCPIKHUT MOIIOCIECIOBATEIIEHOCTD, KOTOpast
CXOJUTCS K HEKOTOPOMY AJIEMEHTY 3TOT0 MOAMHOMXECTBA; I') COACPKUT
MIOJITIOCIIEIOBATEIBEHOCTD, KOTOPAsi CXOIUTCS K HEKOTOPOMY 3JIEMEHTY 3TOT0 METPHUECKOTO
MPOCTPAHCTBA

Bepnblii oTBET: B
4.Y1uopspouute BUIbI CXOAUMOCTH (YHKIIMOHATBHBIX MOCIE0BATENFHOCTEN Ha OTpe3Ke [a,b]
B TIOPsIIKE YOBIBAHUS CHIIBI (T.€. HA TIEPBOM MECTE JOJKHA OBITH CXOAUMOCTD, U3 KOTOPOH
cienyeT aobas qpyras U3 NpeICTaBIEeHHBIX).

OTBeTHI:
a) cxonuMocTh 1o Mepe JlebGera Ha oTpeske [a,b]; 0) paBHOMEpHask CXOJUMOCTh 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] pyHKIIUS MHTErpHUpyeMa Ha ITOM
oTpeske u 1o Pumany. 0) JIro6as maTerpupyemas no Pumany Ha otpeske [a,b] GpyHkius
MHTETpUpPyeMa Ha 3TOM OTpe3ke u 1o Jlebery. B) MHOecTBa HHTETPUPYEMbBIX Ha OTpe3ke [a,b]
¢byukuuii no Jlebery u no Pumany coBmajaror.

Bepuslii otBeT: 6
6.BepHo 111, 4TO TOJILKO OrpaHUYeHHbIE (PYHKIIUU MOT'YT ObITh HHTETpUpyEeMbIMHU 110 JleGery?

OTBeThI:
Jia, HET

BepHbpiit oTBeT: HET
7.Cnenyert i1 U3 CXOJUMOCTHU MTOYTH BCIOY ITOCIIE0BATEIbHOCTH CYMMUPYEMBIX (PyHKINN
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
CTYACHT OOHAPYXKMBAET 3HAHUEC MATCPUAIIOB TUCIMILIMHBI B 00BEME, HCOOXOIUMOM JIJIst
nanbpHer e yaéonl U mpeacTosiield paboThl 1Mo mpodeccru, CIpaBisIeTCsl ¢ BHIIOTHEHHEM
3aJlaHMi, TIPEAYCMOTPEHHBIX MPOrPAMMOK; B OTBETE Ha OCHOBHBIC BOTIPOCHI OWIIeTa H/UJIH
JIOTIOJTHUTEIIbHBIEC BOITPOCHI 9K3aMEHATOPA UMEIOTCSI CYIIIECTBCHHBIE HETOYHOCTH, HO CTYICHT
o0agaeT HeOOXOIMMBIMU 3HAHHUSIMU JIJIS1 KX YCTPAHEHHUS 0] PyKOBOJICTBOM dK3aMEHATOPA.

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cooTBeTCTBUU ¢ [lonokeHuem o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocCHOBaHMU CEMECTPOBOM M 3K3aMEHALIMOHHOM COCTABIISIFOLIUX.
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