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1. IJIAHUPYEMBIE PE3YJIbTATBI OBYUEHUS

1.1. Heap u 3a1a4i TUCHUILTHHBI

Heab ocBoenus: nucHUIVIMHBI «Teopuss GyHKUMH AeHCTBUTEIHHOIO IEPEMEHHOI0»
— IOKa3aTh MPOUCXOXKIACHUE W pa3BUTHE TakKUX (yHIAMEHTAIBHBIX IOHATUA MaTEeMaTHKH,
KaK 9HCII0, MHOXECTBO, (PYHKIIHS, a TAK)KE MO3HAKOMUTH CTYJICHTOB C COBPEMEHHOW Teopuei
MHOECTB, TCOPHUEH MEpPhl U MHTETpajia, UTPAIIMX OIPOMHYIO POJIb B Pa3IMUHBIX 00JIACTAX
MaTeMaTHKH.

3agayu AUCHMILINHBI:
e chopMupoBaTh O0IIME TMpeAcTaBiIeHUS 00 OCHOBHBIX  MHOXECTBaX  (PYHKIIMIA
JEHCTBUTENbHBIX IEPEMEHHBIX;

L4 BBIpa6OTKa YMEHUA U HABBIKOB IIOCTPOCHHUA M OIIEPHPOBAHUA C MHOXKCECTBAMU (bYHKHI/II;’I
JIEeHCTBUTEIIHHBIX IICPECMCHHBIX

® HAYYHUTh NPUMEHITh MHOXECTBAa (DYHKIMHA NEHCTBUTEIBHBIX MEPEMEHHBIX U PEIICHHS
[IPaKTUYECKUX 3a]a4.

1.2. Ilsianupyemblie pe3yJibTaThl 00y4YeHUs

B pe3ynbrare ocBOEHUS NaHHOM TUCIUILIUHBI Y 00ydaroumxcs GopMUpYyOTCs
CJIEIYIOIINE KOMIICTCHITUH:

OIIK — 8 CnocobeH OCymIeCTBIATh MENaroruiyeckKyto JesATENbHOCTh Ha OCHOBE
CIeIHUATbHBIX HAYYHBIX 3HAHUMN.

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

HucuunmuHa «Teopust QYHKIMM JAEHCTBUTENBHOIO IEPEMEHHOI0» OTHOCUTCS K
o0s13aTenbHON YacTH O10Ka 1 u sBiseTcst 00s13aTeabHOM ISl H3yUEHUS.

Jlj11 OCBOEHHUS 3TOM TUCHUIUIMHBI UCTIONb3YIOTCS 3HAHUS, YMEHUS U BUbI AESITEIbHOCTH,
chopMHpOBaHHBIE B Mpoliecce U3yyeHHs npeaMera «MaTeMaTudeckuil aHanus», «Anredpa» u
«Teopus yrcem» Ha IpeabIIyIIEM ypoBHE 00pa3oBanus. B xone oOyueHus: JaHHON AMCHUIIIIUHBI
CTYJEHTBl U3YyYalOT KOHEYHbIE, CUCTHBICE M HECUETHBIE MHOXECTBA, B3aUMHO OJHO3HAYHOE
COOTBETCTBHUE, MOLUTHOCTh OCHOBHBIX MHOXeECTB. Oco00e BHUMAHUE YJIEISIETCS] U3yUEHUIO TaKUX
MHOJKECTB, KaK MHO)KECTBO IPSAMOIO MPOM3BEAEHUS N MHOMKECTB ACUCTBUTEIBHBIX YHUCEIL,
MHOKECTBO HENPEPBIBHBIX M MHOXKECTBO KBaJpaTUYHO HWHTETPUPYEMbIX (QYHKIUN B
OTpaHMYEHHOW  00JacTH,  MHOXKECTBO  KBaJpPaTUYHO  CYMMHpPYEMbIX  OECKOHEYHBIX
nocnenoBarenbHocTedl. Ilpu 3TOM CTyAeHTH H3ydaroT MMOAPOOHO H3Y4YalOT METPUYECKUE,
HOPMHUPOBAHHBIE U €BKJIMJOBBI IPOCTPAHCTBA U PELIAIOT 3aa4U Ha 3TU IPOCTPAHCTBA.

JycuuniauHa u3ydaeTcsi B /-M CeMecTpe.

OcBoeHne 3TOM AMCUUIUIMHBI SIBISETCS HEOOXOIUMOW OCHOBOM JJIsi MOCIETYIOLIETO
M3YYEHUs] TaKUX JHUCHUUIUIMH, Kak (U3uKa, Teopus ajJrOpUTMOB, TEOpHUS BEPOSITHOCTEH U
MaTemMaThuyeckas cTaTucTuka. KpoMe Toro, mojrydeHHbIE B X0J1€ OCBOCHMS JUCLMIUIMHBI 3HAHUS
MOTYT OBITh UCIIOJIb30BAHBI B I1€JarOrMUECKOM 1eATEeIbHOCTH.

3. OFbEM U COJEPKAHUE JUCIHUIIJIMHBI



3.1. O0neM TUCHUIIJIHHEI

IHoka3zarenb 00beMa IUCHUIIHAHBI dopma 00yueHus
3aouHas
O6beM AUCHMILIMHBI B 3a4€THBIX €IUHUIAX 2
O0BeM OUCIUILUIMHBI B Yacax 12
KonTakTHas padora: 10.4
Jlexkun 4
[TpakTHueckue 3aHsTHsI 6
KoHTaKkTHBIE YAChl HA MPOMEKYTOYHYH) ATTECTALMIO: 0.4
KoHTtposibHas padoTa 0.2
3a4er ¢ OLEHKOMI 0.2
CamocrosiTesibHast pabora 50
KountpoJsb 11.6

dopMmoii MPOMEKYTOYHOM aTTeCTallMy SBISIETCS 3a4€T ¢ oueHkoi (7 cemectp).

3.2. Coneprxkanue Q¥ CHUANINHbBI

HaumeHoBaHue pa3iesioB (TeM)
AUCIHHIIMHBI ¢ KPATKUM COepP:KaHueM

3AHATHUSA

Tema 1. D1eMeHTBHI TECOPUH MHOKECTB.

MHOX€eCTBO, TOJAMHOXKECTBO, IMyCTO€ MHOXKECTBO. Oniepanui 00beTMHEHUS 1
nepeceueHuss MHOxecTB. HMx cBoiictBa. TeopemMa 0 CBOMCTBax oOIllepanui
00beIMHEeHUsI W TepecedeHuss MHOXkecTB. OrmpeneneHuss OObEAUHEHUS U
nepecedeHuss 000 COBOKYIMHOCTH MHOXECTB (MHOXECTBO MHOXKECTB) C
HCIIOJIb30BAaHUEM KBaHTOpPOB. Pa3HocTh M gomoiHeHue MHoxecTB. [lpuHuummn
JIBOMCTBEHHOCTH.

= Jdexkuun

— | IIpakTHyeckue

Tema 2. CueTHbIe M HeCUEeTHbIE MHOKECTBA.

OKBHUBaJICHTHbIE MHOXecTBa. OmpezeneHue oTtodpaxenus. OmnpeneneHue
OTOOpaKeHUsI «Ha» (CIOPBEKIUH), OIpe/elIeHre OTOOpaKeHNUs «B» (MHBEKIUH),
OlpesieIeHne B3aUMHO OJHO3HA4YHOro oToOpakeHus: (Ouekuuun). Ilonarue wu
CBOMCTBA DKBHBAJICHTHOCTH MHOKeCTB. MHOKECTBO BCEX IIOAMHOXECTB AaHHOI'O
MHOXkecTBa. CueTHble MHOKECTBAa. CYETHOCTh MHOXKECTBA PAIlMOHAIBHBIX YHCEI.
OnpeneneHnne HECYETHOIO MHOXKeCcTBAa. HecdyeTHOCTh (KOHTHHYaJIbHOCTD)
MHOkecTBa [0,1] 1 MHOXKeCTBa eHCTBUTENBHBIX YKcel R.

Tema 3. MeTpuuecKkue nNpocTpaHCTBA.

OnpezencHue, akCHOMbI M CBOWCTBa MeTpuKU. OTmpeeseHrne METPUIECKOTro
pOCTpaHCTBa. I[IpuMepbl METPHUUYECKMX TmpocTpadcTB. IIpoctpancteo R,
NPOCTPAHCTBA HEMPEPHIBHBIX U KBAJAPaTUYHO HHTerpupyeMbix (yHkiuii C(D) u
L2(D), mpocTpaHCTBO KBaJpaTHYHO CYMMHPYEMBIX IMOCIeI0BaTeabHOCTEH |o.
OTKpBIThIE W 3aMKHYTBIC IMOJMHOXKECTBA METPHUECKUX HpOcTpaHCTB. [loHsTHS

5




MOJIHOTO M HEMOJHOTO0 METPUYECKUX MPOCTPAHCTB, MNpuMephl. Cxumarouiue
otoOpakenus. Teopema banaxa o HEMOABM)XHOW TOYKE (MPUHIIMIT CKUMAIOIIIUX
otoOpaxenwuii). [Tomonenne metpuueckux npoctpancTs. [loHsTue dpakrana.

Tema 4. HopMupoBaHHbIe MPOCTPAHCTBA.

Omnpenenenue IMHENHOroO npocTpancTBa. Onpenenenre, akCuoMbl U CBONCTBA
HopMmbl.  HopmupoBanHoe  mpoctpaHcTtBo.  [Ipumepsl  HOPMHPOBaHHBIX
npocTpaHcTB. [IOHATHS MOJMHOrO HOPMHpPOBAaHHOrO (0aHaxoBa) M HEMOJIHOIO
HOPMHPOBAHHOI'O IIPOCTPAHCTB, NMpUMeEph!. [IpruMepsl METpUUYECKHX NPOCTPAHCTB,
HE SBJIAIOILIMXCS HOPMUPOBAHHBIMU. JIMHEIHBbIE OnepaTtopbl B HOPMUPOBAHHBIX
npoctpaHcTBax. OrpaHMYEHHbIE ONEPaTOphl, UX HOpMa. HenpepriBHbIE TUHENHBIE
OIlepaToOphl, AKBUBAJIEHTHOCTb HEIPEPHIBHOCTU M OrPAHUYEHHOCTH JIMHEHHBIX
oneparopos. IIpocTpaHCTBO JIMHEHHBIX OrpaHUYEHHBIX ONIEPATOPOB, €0 NOJIHOTA.

Tema 5. EBKJINI0BBI NPOCTPAHCTBA.

JIuneiinble eBKINIOBBI pocTpaHcTBa. ONpeeneHre U CBOMCTBA CKAISIPHOIO
npousBenenus. HepasenctBo Komm — bynsikoBckoro. Ilonstue ruiabs0eproBa
HpoCTpaHcTBa, mpoctpancTBo l2. Ilpumepbl HErmibOEpTOBBIX  EBKIMIOBBIX
npocTpaHcTB. OpPTOHOPMUPOBAHHBIE CHCTEMBI JJIEMEHTOB  €BKJIMAOBA U
runpbepToBa  mpocTtpaHcTB.  Psan u koapduuuentst Dyppe  31eMeHTa
npocrpaHcTBa.  [lomHble W 3aMKHYTbIE  OPTOHOPMHUPOBAHHBIE  CHCTEMBI.
HepasenctBo beccens u pasenctso Ilapcenaits.

Hroro

1 2
1 1
4 6

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOM PABOTHI

OBYYAIOIIUXCHA
Tembl pas H3y4yaembie BONPOCHI Ko DopMbl Meroauu | ®Popmbl
CaMOCTOSATE/Ib J- | caMOCTOATeJI ecKue OTYETHOC
HOI'0 U3y4YeHHH BO | bHOW padoTsl | odecneue ™
yac HUA
0B
Tewma 1. MHoOXkecCTBO, 9 N3yuenne OcH.u | Koncnekr
DNEMEHTHI IIOAMHOKECTBO, IIyCTOE MaTepHaJIOB JOII. bI,
TEOPUHU MHO3kecTBO. Onepanuu JIEKINH JuTepaTy | KOHTP.
MHOXECTB. 00bEeTUHEHUS U BBITIOJIHEHHE pa, paboTHI
IIEPECEUECHUS] MHOKECTB. JIOMAIIHUX JJIEKTPOH | KOJUIOKBH
JlomoIHEeHe MHOXKECTB. 3aJlaHul, HBIE yM,
[TpuHIIMTT TBOMCTBEHHOCTH. Pabota c pecypcesl OIIpoc,
Ornpenenenue pa3HOCTU U yaeOHOU 3a4er
JIOTIOJTHEHUSI MHOXKECTB. JUTEPATYPOU
[IpuHIMIT NBONMCTBEHHOCTH.
Tewma 2. OKBHBAJICHTHBIE 9 N3yuenne OcH.n | KoHcnekr
CuerHble 1 MHOecTBa. Onpenenenne MaTepUaoB JOII. bI,
HECYETHBIE 0TOOpaKEeHHUSI. JEKIHH JuTEepaTy | KOHTP.
MHOX€ECTBA. OToOpakeHUs: «Ha», «B» BBINIOJIHEHUE pa, paboThl,
Y B3aUMHO OJIHO3HAYHOE JIOMAIIHUX JJIEKTPOH | KOJUIOKBH
oroOpaxkenue. [lonstue n 3aJlaHul, HBIE yM,
CBOMCTBA SKBUBAJIEHTHOCTH Pa6ora c pecypcsl ornpoc,
MHOX€ECTB. MHOK€eCTBO yueOHOi 3a4er
BCEX MOJIMHOKECTB JUTEPATYPOU
JAHHOTO MHO>KECTBA.




CyeTHBIE MHOJKECTBA.
CueTHOCTH MHOKECTBA
palMOHATBHBIX YHCEIL.
OmnpeneneHne HECYETHOTO
MHOXECTBA.
KoHTHHYaIsHOCTH
MHoxecTBa [0,1] u
MHOKECTBA
JIelcTBUTEIBHBIX uncel R.

Tema 3. Onpenenenue, akCUOMbI U 7 N3ydenue OcH.u | KoHcnekr
Merpuyeckue CBOMCTBAa METPUKH. MaTepuaioB JO11. bl,
npocrpanctea. | Onpenenenue JEKIUI JUTEpaTy | KOHTP.
METPUUYECKOTO BBIIIOJIHEHUE pa, paboTsl,
npocrpancTsa. [Ipumepsl JIOMAITHUX JNEKTPOH | KOJUIOKBH
METPUUYECKUX MPOCTPAHCTB! 3aJlaHui, HBIE yM,
R", C(D), L2(D), l2. Pabora ¢ pecypehl orpoc,
OTKpBITHIE U 3AMKHYThIE yueOHOU 3a4er
IIOJIMHO>KECTBA JIUTEpaTypou
METPUUYECKUX POCTPAHCTB.
[TonsTHS TONHOTO U
HEMOJIHOTO METPUYECKHUX
IIPOCTPAHCTB, IPUMEPBHI.
Cxxumatroniue
oroOpaxkenus. [Tpuniun
CKMMAIOIIUX OTOOpakeHU
(reopema banaxa o
HETIOJBMYKHOM TOYKE).
ITononenne METpUYECKUX
IIPOCTPAHCTB.
Tema 4. JInnenHoe MPOCTPAHCTBO. 16 N3yuenne OcH.u | KoHcniekr
HopmupoBann | Omnpenesnenue, akCHOMBbI U MaTepuasoB IO Bl,
3 CBOMCTBA HOPMBI. JEKIUN JUTEpaTy | KOHTP.
npoctpanctBa. | HopmupoBanHoe BBITIOJIHEHUE pa, paboThl,
npocTpancTBo. [Ipumepst JIOMAIITHUX ANEKTPOH | KOJUIOKBH
HOPMHUPOBAHHBIX 3aJlaHui, HBIE M,
npoctpaHcTs. [lonsatue PaGora c pecypcebl OIIpoc,
[IOJIHOTO HOPMHUPOBAHHOTO yueOHOU 3auer
(OaHaxoBa) MPOCTPAHCTBA, JIUTEpPaTypOou

npuMepsl. JInnenHbie
OIIEpaToOphI B
HOPMHPOBAHHBIX
IIPOCTPAHCTBAX.
OrpaHndeHHbIE
OIIEpaTopsl, UX HOpMa.
HenpepbiBHbIE NTUHEITHBIE
OIIEPaTOPHI,
SKBUBAJIEHTHOCTh
HEIPEPBIBHOCTU U
OTPaHUYEHHOCTH
JIMHEWHBIX OIIEpaTOpOB.
[IpocTpaHCTBO IMHEHHBIX
OTrpaHUYEHHBIX




OMEepaTopoOB, €ro MOJHOTA.

Tema 5.
EBKi10BbBI
MIPOCTPaHCTBA.

JIvHelHbIe €BKJINIOBEI
MIPOCTPAHCTBA.
Onpenenenue U CBOMCTBA

CKaJIIpHOTO IMPOU3BCACHUA.

Hepasencto Komm —
bynsxosckoro. [IonaTue
ruIbOepTOBa
IIPOCTPAHCTBA,
mpocTpancTso .
OpTOHOpMUPOBaHHbBIE
CUCTEMBI 2JIEMEHTOB
€BKJIMJIOBA U THJILOEPTOBA
pocTpaHcTB. Pan u
kodppunmentsr Dypobe
3JIEMEHTa MPOCTPAHCTBA.
[TonHbIe M 3aMKHYTBIE
OPTOHOPMHPOBAHHbBIE
cucreMbl. HepaBeHCTBO
beccens u paBeHCTBO
[Tapcesausi.

9 N3yuenne
MaTepuaioB
JIEKIIUH
BBITIOJTHEHUE
JIOMAIITHUX
3aJIaHUi,
Pabora c
yueOHOi
JUTEpaTypoit

OcH. u

JTUTEepaTy

SJICKTPOH

pecypchbl

JOII.

HBIC

Koncnekr
Bl,
KOHTP.

pa, paboThI,
KOJIJIOKBH
M,
orpoc,
3a4eT

Hroro

50

5. ®OHJ] OIEHOYHBIX CPEJICTB JJIsI IPOBEJIEHUS TEKYIIIEA U
MPOMEXYTOYHOM ATTECTAIIMH IO JUCITUATIJIMHE

5.1. [lepeyeHb KOMIETEHIMI C YKA3aHUEM 3TANOB UX ()OPMHUPOBAHUSA B IpoLecce
0CBOCHHUs 00pa30BaTEJIbHON MPOrPpaMMbI

NeaarornuceCKyro ACATCIbHOCTD Ha
OCHOBC CIICHUAJIbHBIX HAYYHBIX

3HaHUU.

Kon HaunmeHnoBanue Jrtansbl popMHUPOBAHUA
KOMIIeTeHIIUH KOMIIETeHIIUH
OIIK -8 Crnioco0eH ocy1IecTBIATh 1. Pabora Ha y4eOHBIX 3aHATHSX.

2. CamocTtosTenbHas paboTa.

5.2. Onucanue nokasareJieil 1 KpUTepHeB OLCHNBAHUS KOMIIETEHIMI HA Pa3/IHYHbIX

Tanax ux GopMUpoOBaHNS, ONIMCAHNE IIKAJ OLCHUBAHUS

OuennBaemble | YPOBEHb Oran Onucanne Kpurepun [Ixana
KOMIIETEHIIMH | c(OPMHUPOBAHHOCTHU | (JOPMHUPOBAHMS | TIOKa3aTenen OLICHMBAHMSI | OLICHUBAHMsI
OIIK-8 [ToporoBerii 1. Pabora Ha 3HaTh TEOPHUIO YcTHBIE 41-60
yueOHBIX TG depeHIaIbHBIX | OIPOCHI
3aHATHSAX. ypaBHEHUl , yMeTh | [IncbmMeHHBIE
2. pemaTh OIPOCHI




CamocrosrtenbHas | cooTBercTByromue | [IpoBepka
paborTa. 3aJlauM, BIa/I€Th JOMAaILTHUX
OCHOBHBIMU 3a1aHUI
METOJIaMU pelieHust | JK3aMeH
QG depeHIaTbHbIX
ypaBHEHUU
[TponBUHYTHII 1. PaGora Ha 3HaTh TEOPUIO YcTHble 61-100
y4eOHBIX nudepeHIMAIBHBIX | OTIPOCHI
3aHATHSIX. ypaBHeHuUl , ymerb | [IncemeHHbIE
2. peliaTth OTIPOCHI
CamocrodarenbHas | coorBeTcTByomue | IIpoBepka
paborTa. 3aJlauu, BJIaI€Th JIOMAaITHUX
OCHOBHBIMU 3a1aHUI
METOJIaMU pelieHust | DK3aMeH
QG depeHIaTbHBIX
YpaBHEHUH

5.3. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MATePHAJIbl, HEOOX0AUMBbIe IJIs OIl€HKH
3HAHM, yMEHHUI1, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YOIIHUX ITANbI
(opMupoBaHUA KOMIIETEHINH B MpoLiecce 0OCBOeHUsI 00pa30BaTeIbHOM MPOrpaMMBbl

Tekymmii KOHTPOJIb OCYIICCTBJIICTCS TMPEIOAaBaTeIeM [0 HMTOTaM JIOMAIIHHX H
KOHTPOJIBHBIX PaboT, KOJUIOKBHYMa (II0 YCMOTPEHHUIO MPEToaBaTelisi) ¥ BO BPeMsl OIPOCOB HA
NPAaKTUYCCKUX 3aHSITHUSX.

[Io HeymauyHO BBHINOJHEHHBIM 33/IaHUSIM PEKOMEHAYETCs MPOpadOTKa, BKIHOYAIOIAsS
paboTy HaJl OMMOKAMH, BBITOJHCHHE aHAIOTUYHBIX 33JJaHUW W Tiepecaady padot. Pe3ynbrathl
pa60T B BHJAC 3a4YTCHHBIX U HE3AYTCHHBIX 3aI[aHPIfI JOJI?KHBI OBITH AOCTYIIHBI CTyACHTaM
MOCTOSTHHO B TEYEHHE BCETO CEMECTpa.

WTOrOBBIf KOHTPOJH 3a CAMOCTOSITENFHOW pabOTON CTYAEHTOB OCYIIECTBISIETCS BO
BpeMsl TpOBeNeHUs 3a4eTHON Henenu. [logBOAMTCS WTOT BBIMOJHEHHUS BCEX IMPOBEPOUYHBIX
pabot, craur KOHTPOJIBHOM paboOTHI.

IIpumepHBIe BONPOCHI 1JIsI NOATOTOBKH K ONPOCY, KOJNIOKBUYMY

=

CuetHble MHO)ecTBa. HecueTHble MHOMKECTBA.

OKBUBaJICHTHBIE MHOXKECTBA. MOIIHOCTh MHOKECTBA. MHOXECTBA MOIIIHOCTH KOHTHHYYyMa.
MHOX€ECTBO BCEX MOAMHOKECTB JTAHHOI'O MHOXECTBA.

MeTtpudeckue npoCcTpaHCTBa.

HopmupoBannsle nmpocTpaHCTBA.

EBKIMI0OBBI IPOCTPAHCTBA.

banaxoBsl npoctpancTBa. [loaHbIE METpUYECKHE TPOCTPAHCTBA.
OTKpBITOE MHOXKECTBO. 3aMKHYTOE MHOXKECTBO. 3aMbIKAHUE MHOXKECTBA.
JIuneliHbIE OnepaTOpbl B HOPMUPOBAHHBIX POCTPAHCTBAX.
OrpaHu4eHHbIE ONIEPATOPHI, UX HOPMA.

. IIpocTpaHCTBO TMHEWHBIX OIPAHUYEHHBIX OIIEPATOPOB.
OpTOHOPMUPOBAHHBIE CUCTEMBI IEMEHTOB €BKJIN10BA IPOCTPAHCTBA.

. Pan u xoapunuentsr Oyphe 35eMeHTa MPOCTPAHCTBA.

COoNoT WD

N
wN P

IIpumepsbl JOMALIHET 0 32 JaHUSA

Tema: Mroowcecmea. MowHocms MHOXMCECMS.




1.

2.
3.

Tokazats Toxaectso: (AW B)\C =(A\C)u(B\C).

T[TocTpOHTH B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIy MHOKecTBaMu R n R2,
CylIlecTByeT JId HENPEPhIBHOE B3aMMHO OJHO3HAYHOE OTOOpakeHue MHOxectBa [-1,1] Ha
muoxectBo (0,4)?

IIprMepbl KOHTPOJIbHOM PAdOTHI

Tema: Hopmuposarnvie u e8Kaud06bl npocmpancmed

1.

2.

3.

4.

1 2
COTJIACHO OIIPEIENICHUIO ||A|| =sSup ||AX|| .
3 4 Ixl=1

Haiitn HOpMy ||f - g|| 9JIEMEHTOB €BKIIMIOBA IPOCTPAHCTBA |2:

f=(1L2%27%...,2" . )ug=(15%5%...,5",..).

Haiitu HOpMy MaTpuisr A =

Haiitu oneparop (E — A)il B nipoctpanctse C[a,b], ecnn AY(X) = Iex_§ f(£)dS.

Haiitu kospdunuentsr Dypre dynkuuu y(X) = X(1 — X) eBximaosa npocrpanctea C[0,1].

Cnucox BOIIPOCOB K 3a4Y€Ty

1.
2.
3.

10.
11.

12.

13.
14.

15.
16.

17.

[TonsiTue MHOecTBa. Onepali Hajl MHOXECTBAMHU.

OKBUBaJeHTHbIE MHOXKecTBA. Onpenenenue. [Ipumepsl SKBUBaJIEHTHBIX MHOKECTB.
Cuernbie MHOXkecTBa. Omnpenenenue. [Ipumepsl. CUeTHOCTh MHOXKECTBA pallMOHAJIBHBIX
YHCell.

Jloka3arenbCcTBO CUETHOCTH MHOXECTBA BCEX MHOI'OWIEHOB C LENBIMU KO3 UIIMEeHTaMU U
MHO’KECTBa aJIreOpanvdecKux Yucell.

Hecuernbie MHOecTBa. OmpezneneHue. Teopema O HECYETHOCTH MHOXECTBA TOYEK
cermenTa [0,1]. CymecTBoBaHUE UppAIMOHATIBHBIX U TPAHCLEHAEHTHBIX YK CEI.

CpaBHenue momHocTell. TeopeMa O MOIIHOCTH MHOKECTBA BCEX NMOJMHOXKECTB JAHHOIO
MHO’KECTBA.

OnpeneneHne METPUUECKHUX, €BKIMIOBBIX M HOPMHPOBAaHHBIX IPOCTpaHCTB. lIpnmepsl
yKa3aHHbBIX MpocTpaHcTB. [lonHbIE M HEMOJHBbIE METpUYECKUe NpocTpaHcTBa. llpumepsl
YKa3aHHBIX IPOCTPAHCTB.

Cxumaromue oTtoOpakenus. Teopema baHaxa o HEMOABMKHOW TOYKe (HMPUHIAI
CKUMAIOIIMX OTOOpaKeHU().

OtkpeiThie MHOXKeECTBA. Onpenenenus. [Ipumepsl. CBoMCTBA OTKPBITHIX MHOYKECTB.
3aMbIKaHUE MHOYKECTBA. 3AMKHYTbIE MHOKeCTBA. (CBOMCTBA 3aMKHYTBIX MHOXECTB.
JluneiiHble onepaTopbl B HOPMUPOBAHHBIX MpOocTpaHcTBaX. OrpaHMYEHHbIE ONepaTOphl, UX
HopMa. Hopma kBaspaTHBIX MaTpuLl.

[TpocTpaHCcTBO NTUHEHHBIX OTPAaHUYEHHBIX ONEPaTOPOB, €r0 CBOWCTBA, PYHKIIMH JTUHEHHBIX
OTrpaHUUYEHHBIX ONIEPATOPOB.

IIpocTpaHCTBO TMHENHBIX OTPAHUYEHHBIX ONIEPATOPOB, TEOPEMA O €ro MOJTHOTE.

OOpatHbIil OrpaHHMYEHHBII ONEpaTop, €ro CBOIMCTBAa W MOCTpPOCHHE B BHJE pAna. Teopema
banaxa 06 00paTHOM OTpaHUYEHHOM OTIEPATOPE.

JIuneiinble eBKIMA0BLI IpocTpaHcTBa. HepaBencTBo Komm — byHsikoBckoro.

'mnpOepToBBI MpOCTpaHcTBa, MpocTpaHcTBO lo. [IpuMepbl HErHMILOEPTOBBIX EBKJIMIOBBIX
IIPOCTPAHCTB.

OpTOHOPMUPOBAHHBIE CUCTEMBI FJIEMEHTOB €BKJIMJIOBA U T'MJIbOEPTOBA MPOCTPaHCTB. Psin u
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koaurmenter Dypre sneMenTa npoctpanctsa. Hepasenctro beccens.
18. IlomHple W 3aMKHYThIE OPTOHOPMHPOBAHHBIE CHCTEMBI JJIEMEHTOB €BKJIHMJIOBA U
runib0epToBa npoctpancTBa. PaBenctso [lapceBas.

5.4. MeToanueckne MaTepuaJibl, oNpeae/siionue nNpoueaypbl OeHuBaHUs 3HAHUIA,
YMeHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XaPAKTEPU3YIOIIUX 3TANBI
(popMupoBanus KoMIeTEeHIIH A

OcHOBHBIMU (OpMaMH TEKYIIETO KOHTPOJIS SBISIOTCS TMPOBEpPKa JOMAITHHUX 3aJaHuM,
YCTHBIE OMPOCHl TPYNIBI BO BpeMs MPAKTHUECKUX 3aHATUH, KOHTPOJbHas padoTa, 3a4eT ¢
OLICHKOH MJIM SK3aMEH.

[TpoBepka HJOMaNIHUX 3aJaHUI PETYISPHO OCYIIECTBISICTCS MPENoaBaTesieM Ha 3aHSATHUSX.
Taxke Ha B3aHATUSAX TPOBOAATCS TEKYIIUE YCTHBIC OINPOCHI CTYACHTOB. TEOpETHYECKHMA
MaTepuan JIEKIIMOHHOTO Kypca JOJDKEH OBITh TpopaboTaH CTyJCHTaMH K KaKIOMY
CEMHHApCKOMY 3aHATHIO. HEKOoTopble BOMPOCHI TEOPETUYECKOTO Kypca MOTyT OBITh
popaboTaHbl UMHU CAMOCTOSITEIIEHO C HCIIOJIb30BAHHEM JIUTEPATYPhl W BBHITIOJHEHBI B BHJIE
pedepaTos.

TpeboBaHus K 3a4eTy

[Ipouenypa oueHMBaHHMS 3HAaHWMM W YMEHUW JUIS TOJYyYEHUS 3a4e€Ta COCTOUT W3
CIENYIOIIUX COCTaBHBIX JJIEMEHTOB. YUET MOCEHaeMOCTH JEKUHMOHHBIX M MPAKTUYECKHUX
3aHITHIA OCYIIECTBIIICTCS IO BEIOMOCTH TPEJCTABICHHOMN HIDKE B (hopMe TaOIUITBI

Tabmuua 1
Ne damummua 1.0. TTocemenue 3anaTuit Htoro
/1 %
1 2 |3 4 || 9
1.
2.
Tabmuma 2
Ne | ®amumnus CymMa 6ayuioB, HAOpaHHBIX B CEMECTpe OtmeTka 0 3a4eTe [onmuce
wm|  H.O. Ioceme | Koucnexr | Ycrapie | Jlomammume |KonTponmpma | WM K3aMCHE | IIPCHOAABATEIIA
HUE OIPOCHI 3a1aHUA st pabora
no 10 no 10 no 10
fauoB | Gamios GamioB | 10 20 Gamwios |10 20 Gamos| A0 30 baos
1 2 3 4 5 6 7 8 9

CTpyKTypa OlleHUBAHUS MOCENIeHUs] 3aHATH I

Kpurtepuu oneHnBanus Banabl

Crynaent nocetni 0 — 4% Bcex 3aHATHN 0

Crynent nocetn 5 — 10% Bcex 3aHATHHT

Crynent nocetui 11 —20% Bcex 3aHsTHIl

Cryaent ocetnn 21 — 30% Bcex 3aHITHIA

Crygaent nocetun 31 — 40% Bcex 3aHsITHIA

OB WIN|F-

Crynent nocetns 41 — 50% Bcex 3aHsITHIT
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Crygaent nocetun 51 — 60% Bcex 3aHsITHIA 6
Crynent nocetust 61 — 70% Bcex 3aHITHI 7
Crynent nocermit 71 — 80% Bcex 3aHaTuit 8
Crynent nocetust 81 — 90% Bcex 3aHsITHI 9
Crynent nocerus 91 — 100% Bcex 3aHsATHIA 10
CTpyKTypa olleHUBaHHS KOHCIEKTA JeKIuil

Kpurtepun oueHnBaHus banbl
Crynent Hanucan 0 — 4% Bcex Jeknuit 0
Crypaent Hanucan 5 — 10% Bcex jekiuit 1
Crynent Hanucan 11 — 20% Bcex nekiui 2
Crypaent Hanucan 21 — 30% Bcex Jiekimit 3
Crynent Hanucan 31 — 40% Bcex ek 4
Crynent Hanucan 41 — 50% Bcex nekiui 5
Cryaent Hanucas 51 — 60% Bcex JIKITHit 6
Crynent Hanucan 61 — 70% Bcex JIeKIMit 7
Crynent nanucan 71 — 80% Bcex siekuuid 8
Crynent Hanucan 81 — 90% Bcex ek 9
Crynent nanucan 91 — 100% Bcex nekiuit 10

CprKTypa OllCHUBAHHUA YCTHBIX OIIPOCOB

Kpurtepun oueHnBaHus baJyibl
CryneHTt npaBuiibHO oTBeTHI Ha 0 — 4% Bcex 3aJaHHBIX BOIIPOCOB 0
CrynenT npaBuwibHO O0TBEeTUI Ha O — 10% Bcex 3a1aHHBIX BOIIPOCOB 1
Cryzaent npasuibHO oTBeTHs Ha 11 — 20% Bcex 3aaHHbBIX BOIIPOCOB 2
Cryaent npaBmwibHO oTBeTIII Ha 21 — 30% Bcex 3aaHHBIX BOITPOCOB 3
Crynent npasuibHO oTBeTHI Ha 31 — 40% Bcex 3a/1aHHBIX BOIPOCOB 4
Cryzaent npaBuibHO oTBeTHI Ha 41 — 50% Bcex 3aaHHBIX BOITPOCOB 5
CrynenT npaBuibHO oTBeTHI Ha 51 — 60% Bcex 3a1aHHBIX BOIPOCOB 6
CryzaeHt npaBuiibHO oTBeTHI Ha 61 — 70% Bcex 3aaHHBIX BOITPOCOB 7
Crynent npaBuibHO oTBeTHI Ha 71 — 80% Bcex 3a1aHHBIX BOPOCOB 8
Cryaent npaBuibHO oTBeTHI Ha 81 — 90% Bcex 3aaHHBIX BOITPOCOB 9
Crynent npaBuibHO orBeTHI Ha 91 — 100% Bcex 3a1aHHBIX BOIPOCOB 10

CTpyKTypa olleHMBaHHS JTOMAIIHUX 3aJaHUIi

Kpurtepuu oneHnBanus baJbl
CryaeHt npaBwibHO BeIMOTHUI 0 — 25% Bcex JTOMaIIHUX 0-5
3aJaHui

CryaeHT npaBuibHO BhIONHWI 26 — 50% Bcex moMamnrHux 610
3aJaHui

Cryaent npaBuibHO BeimonHUI 51 — 75% Beex pomamumx | 11— 15
3aJaHui

Crynent mpaBuiabHO BblmoaHHI 76 — 100% Bcex | 16-—20

JOMAaIIHUX 3aJaHnui

CTpyKTypa OlleHUBAHHUS KOHTPOJIbHON padoThI

KOHTpOHLHaSI pa60Ta COACPIKUT 4 3agaHusl. bael 3a kaxaoe 3agaHue;

12




Kputepuu oneHnBanus Banast
CTyaeHT pemn 3a/1a4y U IMOoKa3aJl MOJIHOE M YBEPEHHOE 3HAHUE TEMBbI 331aHuUs 5
CryneHT pemu 3a7a4dy, OJJHAKO B PEIICHUH UMEIOTCSI HECYILIECTBEHHBIE 4
OIIMOKH, HETIOCTATKH U HEI0UECThI
CTyzeHT B LEJIOM pemnI 3a7a4dy, HO B PEIICHUH UMEIOTCSl 3aMETHBIE U TPyObIe 3
OIIMOKH, HEIOCTATKH M HETOUYETHI
CTyAeHT He pelu 3aa4y, HO UMEIOTCs 00Jiee ABYX MPaBUIBHBIX WU WIH 2
HOJXO0JI0B K PEIICHHIO 331a4H
CryneHT He pemmni 3a1a4y, HO UMEIOTCS TOJIBKO O/IHA-/IBE WU WU TOAXO/IBI K 1
pELICHUIO 3a]1a41
CTyJeHT He pel 33/1a4y U I0Ka3aJl IOJIHOE HE3HAHHE TEMBbI 331aHUsI 0

CprKTypa OICHUBaAHHA 3a4Y€Ta HJIH IK3aMCHaA

Ouenka Kpurepun oueHnBanus banabl

OTinyHO HMMEET MECTO MOJTHOE YCBOSHUE TEOPETUUYECKOTO H 21-30
MPaKTHYECKOr0 MaTepHaa; CTyACHT yMeeT J0Ka3aTh
BCE TEOPEMBI U3 JICKIIMOHHOTO Kypca U pelaeT Bce
3aj1a4¥ U PUMEPbI U3 IPUBEICHHBIX 38 JaHUI

Xoporio HMMEET MECTO OCHOBHOE YCBOEHUE TEOPETUUECKOTO U 11-20
MPaKTUYECKOr0 MaTepHaia; CTyACHT yMeeT JJ0Ka3aTh
OCHOBHBIE TEOPEMBI U3 JIEKIIMOHHOTO Kypca M pemaeT
OCHOBHBIC 33/1a4i ¥ IPUMEPHI U3 IPUBEICHHbIX 3aIaHUN

Y 10BIE€TBOPUTENBHO HMMEeT MECTO 3HaHue 0e3 10Ka3aTeIbCTBAa OCHOBHBIX 6-10
TeopeM U PopMyJI Kypca; CTYJEHT YMEET peliaTh
3a/1a4d U IPUMEPHI U3 MPUBEJICHHBIX 3aJaHuM,
SBIIAIOIIKECs 00001eHNeM 3a/1a4 IKOJIBLHOTO Kypca
MaTEeMaTHKHU

HeynoBneTBOpUTENsHO | IMEET MECTO HEYCBOCHHUE OCHOBHBIX TEOPEM U (hopmy 0-5
Kypca; CTYyJICHT HEe YMEET PeliaTh 3a/1a4d U IPUMEPHI U3
3aJlaHHBIX 3aJ]aHHH, SBISIONTHECS 0000IIeHNEM 3a1a9
IIKOJIBHOTO Kypca MaTeMaTHKH

Pacnpe)leneﬂne 0aJu10B AJ15 3aUeTa

Ouenka no 5-6ajbHOI cucreme Ouenka no 100-6a1bHOI
cucreme
5 OTinyHO 81100
4 Xoporio 61 - 80
3 Y 10BIETBOPUTENHHO 41 -60
2 HeyToBIeTBOPUTEIHHO 21 —-40
1 Heo6xoa1uMo nMoBTOpHOE H3y4eHUE 0-20

6. YYHEBHO-METOANYECKOE U PECYPCHOE OBECIIEYEHHME JIUCHUIIJIMHBI

6.1. OcHoBHas1 uTEpaTypa
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[[Iumaues, B.C. Marematudeckuii ananus. Teopus u npaktuka: Ydyebnoe mocodbue / B.C.
[lumaues. - 3-¢ m3a. - M.: HH®PA-M, 2015. - 351 c.: 60x90 1/16. - (Bwicmee
obpaszoBanue). — Pexxum mocryma: http://znanium.com/catalog.php?bookinfo=469727. —
27.09.2016.

Wnwun, B.A. Marematndeckuid aHanu3 [Tekct] : yuyeOHHMK a1 By30B B 2 4. 4.2 / B. A.
Wneun, B. A. CagoBanunii, CennoB bn.X. - 2-e u3a.,n01m. - M. : IIpocnekr, 2007. - 368c.

Apamenko, B.C. Teopus ¢GyHKIMI IEHCTBUTEIBHOTO MEPEMEHHOTO [DJIEKTPOHHBIN
pecypc]: yuebHoe mocobme / B.C. ABpamenko ; MuHHCTEPCTBO 00pa3oBaHUS M HAYKH
Poccuiickoit ®enepanuu, [ocymapcTBeHHOE 00pa3oBaTEIbHOE YUYPEKICHUE BBICIIETO
npodeccuoHaabHOro obpa3zoBanus «Enenkuii rocygapCTBEHHBIH yHHUBEpCUTET UM. ML.A.

bynunay. - Enen : Enenxuii rocynapctBennsiii yauepcurer um M.A. bynuna, 2011. - 100
c. - URL: http://biblioclub.ru/index.php?page=book&id=271996. —27.09.2016.

6.2. JlonosiHuTEIbHAS JIUTEPATypa
1.

Unbun B.A. OcHoBbl MaTeMaTuueckoro ananuza.[Tekct]: yue6./ Unbun B.A., [To3usak O.1.
- T.2.- M.: Hayxka,2010.

Kyapssues JI.JI. Kypc marematnueckoro ananu3a.[Tekcr]: yue6./ JI.JI. Kyapsasues.- T.2. -
M: Bricmag mkonaa, 2007.

Hukonbckuit C.M. Kypc marematuueckoro ananusa. [Teker]: yue6./ C.M. Hukonbckuii. -
T.2 . - M.: Hayka, 2008.

Tensaxobckuit C.A. COOpHUK 3aJay MO TEOPUU NEHCTBUTENBHOTO mNepemMeHHoro.[Tekcr]:
yue6./ C.A. TenskoBckuii - M.: Hayka. 2008.

VabsHos I1JI. JlefictBuTtenbHblil ananu3 B 3agadax. [Tekcr]: yue6./ IL.JI. YabsHos, A.H.
baxsanos, M.U. [Ipsiuenxo, K.C. Kazapsmu, I1. Cudyanrec. - M.:duzmaraut. 2005.

byrpos f1.C., Hukonbsckuit C.M. Briciias maremaTtrka: Y4eOHUK 171 By30B. B 3 Tomax. -
T.3. - M.: Ipoda, 2004. 512 c.

. Pecypcbl uHGOpMAIMOHHO-TEIEKOMMYHUKAUMOHHOM ceTH «HTEepHeT»

=

arwnN

DnekTpoHHas OMOIMOTEKa MEXaHUKO-MaTeMaTuieckoro gakynbrera MI'Y:
http://lib.mexmat.ru/

Maremarrnueckoe 0r0po: Y4eOHUKH 110 MaTeMaTHYecKoMy aHanu3y: http://www.matburo.ru
http://www.library.mephi.ru/

http://ega-math.narod.ru/

http://neo-chaos.narod.ru/fikhtengolts.html

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO TUCHUIIJINHBI

1.

2.

I'panp T.H., Xomuna C.A. MeTtoauueckue peKOMEHAAMU 0 TPOBEACHUIO JICKIIMOHHBIX
3aHATHI.

I'panp T.H., Xonuna C.A. Meroandeckue peKOMEHIallui 00 OpraHU3aIMK BBHITTOTHEHUS
U 3alUTHl KypCOBOM pabOTHI.

3. I'panp T.H., Xomuna C.A. MeToanyecKue pPEKOMEHIAIMH 110 IPOBEICHUIO

J'Ia60paT0pHLIX " NPAKTUYCCKHUX 3aHATHH.
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http://znanium.com/catalog.php?bookinfo=469727
http://biblioclub.ru/index.php?page=book&id=271996
http://lib.mexmat.ru/
http://www.matburo.ru/
http://www.library.mephi.ru/
http://ega-math.narod.ru/
http://neo-chaos.narod.ru/fikhtengolts.html

8. HH®OPMAIIMOHHBIE TEXHOJIOI'MU JJIAA OCYIHECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLUHECCA 110 JUCHHUIIJIMHE

JIMeH3HOHHOE MPOrpaMMHoe odecrneyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManoHHbIE CIPABOYHbIEC CHCTEMBI:
Cucrema 'APAHT
Cucrema «KoncynprantlInrocy

IIpodeccuonanbubie 6a3bl JAHHBIX:
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

MartepuanbHO-TEXHUYECKOE 00ecIedeHre JUCIUILIMHBI BKIIIOYAeT B ce0s:

- yaeOHbIe ay TUTOPHUH ISl TIPOBEICHHSI 3aHATHH JIEKIIMOHHOTO ¥ CEMUHAPCKOTO THUIIA,
KyPCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX PadOT), TPYNIIOBBIX U MHIWBUYabHBIX
KOHCYJIBTAIMH, TEKYIIETO KOHTPOJISI i TPOMEKYTOUYHOM aTTECTAIMH, YKOMIUIEKTOBAHHBIC
yueOHOI MeOeIblo, TOCKOU, IEMOHCTPALMOHHBIM 000pYy1I0BAaHUEM.

- MOMEUICHHUS JJIsi CAMOCTOSITENILHON paOdOThI, YKOMILIEKTOBaHHBIE yueOHOM MeOebio,
MEPCOHAIBHBIMU KOMITbIOTEPAMU C MOAKIIOYEHHEM K ceTH MHTepHeT u obecriedeHreM JocTyna
K DJIEKTPOHHBIM OMOJIMOTEKAM H B AJIEKTPOHHYIO0 HHPOPMALMOHHO-00pa30BaATEIBHYIO CPELy
MI'OY;

- IOMEILEHUS U1 XpaHEeHUs U MPOPHIAKTUUECKOT0 00CIy KUBaHUS y4eOHOTO
000py0BaHNUs, YKOMILIEKTOBaHHBIE MeOeTbI0 (IIKadbl/cTeIaxu ), Habopamu
JIEMOHCTPAIIMOHHOTO 00OPYAOBAHUS U YUeOHO-HATIISAHBIMH TOCOOUSIMU;

- nabopaTopusi, OCHallleHHas Ja0opaTOPHBIM OOOPYAOBAaHMEM: KOMIUIEKT Yy4eOHOMH
MeOenu, MPOEKTOP, MPOEKIIMOHHAs TOCKA, TEPCOHATbHBIA KOMIBIOTED C MOAKIIOUYEHUEM K CETU
WutepHer u obecreyeHUEM JOCTyNa K OJJIEKTPOHHBIM OMONIHMOTEKaM M B DJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHy0 cpenxy MI'OY.
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