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1. MIIAHUPYEMBIE PE3YJbTATHI OBYUYEHUSA
1.1. lean u 3aga4n JUCHUILIHHBI

eab0 IUCHUILIMHBI

JlaHHBIN Kypc CTAaBUT ceOe 1eJIbI0 MTOKa3aTh MPOUCXOKICHUE W PAa3BUTHE TaKMX (PyHIaMEHTAJIbHBIX
MOHATHA MAaTEMAaTHKU Kak 4YHCIO0, MHOXECTBO, (DYHKIMS, a TakkKe MO3HAKOMHUTh CTYICHTOB C
COBPEMEHHOM TEOpHEl MHOXKECTB, TEOPUEH MEpbl W HMHTETpajia, MrparolldXx OTPOMHYIO POJb B Pa3IMUHBIX
00J1aCcTSIX MAaTEMaTHKH.

3agaum AMCUUILIHHBI

3amaun U3y4eHUs TUCIUTUIMHBI 3aKITF0YA0TCS B OBJIAJICHUU OCHOBHBIMU TIOHATUSMU TEOPUH (PyHKIIMI
NEHCTBUTENBLHOTO NEpEeMEHHOr0. MeTobl U uaeu Teopuu (QYHKIUN CIOCOOCTBOBAIM BO3HUKHOBEHHIO psiaa
HOBBIX MAaTEMAaTUYCCKUX AUCIHILIAH H, KPOME TOTO, IPOHHUKIIA B TaKUe 00JIaCTH MaTEMATHKH KaK TOTIOJIOTHS,
Teopusi BEpPOSTHOCTEH, (YHKIMOHATBHBIA aHadN3, TEOpPUS  aHAIUTUYECKUX (QYHKIUI, BapHUallMOHHOE
ucuncnenue, mupdepeHIraTbHbIC YpaBHEHUS, TeOpeTHUECKas (PU3MKa U JIp.

YrnyOnsisi 3HaHUS, MONYYEHHbIE B Kypcax IU(QepeHInanbHOr0 U MHTETPAIBHOTO HMCUYUCIICHUS,
JTAHHBIN KypC TMOJABOAMUT €ro CIyliarelield K nepeoBbiM pyOekaM COBPEMEHHOW MaTEMAaTHUKH, IO3BOJISET
B3TJISSHYTh HAa MaTeMaTHKy HE Kak Ha cBOJ (OpMyI M TeopeM, a KaK Ha HEMpPephIBHO Pa3BUBAIOLIYIOCS
HayKy, UCIOJB3YIONIYI0 TPYJ M TBOPYECTBO MHOTHX IIOKOJICHHM  MaTeMaTHKOB - oT Apxumezna no A.H.
Konmoropoga.

Takoit  B3MISIA  HAa  MaTeMaTUKy Kak Ha TBOPUECTBO  MPHU3BAaH  MPHUBJIEYHh CTYACHTOB K
CaMOCTOSITENIbHBIM Hay4YHBIM HCCIIEIOBAHUSM.

B pesynbprare uzydeHus: AUCIUIUIMHBI CTYICHT JIOJKEH:

- meTh nipenicTaBienre 00 OCHOBHBIX MOHATHIX TEOPUH (PYHKIHMA JEHCTBUTENEHOTO IEPEMEHHOTO.

- 3HaTh U YMETh JOKa3bIBaTh OCHOBHBIC TEOPEMBI Kypca.

- 3HaTh, YTO TAKOE KOHEYHOE, CUYETHOE U HECYETHOE MHOXKECTBA. ¥ METh CTPOUTH NPUMEPHI YKa3aHHBIX
MHOYECTB.

- 3HaTh, YEMY PaBHbI MOIIIHOCTH OCHOBHBIX MHOKECTB: MHOKECTBA PAllMOHAJIBHBIX YHCEN, MHOYKECTBA
touek orpeska [0,1], mpamoit - R !, mrockoern - R? u r.1. Vmers IOCTPOUTH MHOXECTBO, MOILIHOCTb
KOTOPOro 00JIbIIe MOLTHOCTH 3aJaHHOI'0 MHO>KECTBA.

- YMeTb CTpPOUTH OTKPBITHIE, 3aMKHYThIE, COBEPIIEHHBIE MHOKECTBA Ha MPSAMOI U Ha TuIoCKOCTH. VIMeTh
npeJcTaBiIeHue o (ppakTaiax.

- YMeTh onepupoBaTh C METPUUYECKUMH, €BKIINJJOBBIMU, HOPMUPOBAHBIMU
IIPOCTPAHCTBAMH, B YACTHOCTH, 3HATh B3aUMOCBA3b 3TUX IPOCTPAHCTB U
YMETb MOCTPOUTH JIF000€ 13 YKa3aHHBIX IPOCTPAHCTB. 3HATh KJIACCUYECKHE

npocrpanctsa (R", C([ab]), CL,([a,b]), I, 1< p< ).

1.2. Ilnanupyemsle pe3yabTaTbl 00y4eHHA

B pe3ynbraTe ocBOGHUS TaHHON AUCIUILIUHBI Y 00ydarommxcs (opMHUPYIOTCS CIEAYIONINE KOMITETSHIHN:
VYK-1. Cnoco0eH ocymiecTBIsATh NOUCK, KPUTHYECKHM aHaIu3 U CUHTE3 WH(OpPMallUU, IPUMEHSATh CUCTEMHBII
MIOJIXOJI AJIsl PELEHUS MIOCTaBICHHBIX 3a/1a4

I1K-1. CriocoGeH ocBanBaTh U MCIOJIB30BaTh TEOPETUYECKHE 3HAHUS U TPAKTUYECKHE YMEHUS U HAaBBIKH B
NpeMETHOM 001aCTH MPH pereHNH MPOoPECCHOHATIBHBIX 3a1a4

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBFPA3OBATEJIBHON
INPOI'PAMMBI

JlucuuiuinHa BXOAMT B 00s3arenbHyro 4acTh bioka 1 «/lucuumiansbel (MOIynIH)» U SIBISETCS
00s13aTeNIbHON JIS1 U3YUYCHUS.

HucuurumHa «Teopust ¢GyHKUMHA JEHCTBUTENBHOTO TEPEMEHHOT0» SIBISETCS COCTABHBIM
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AJIEMEHTOM MaTeMaTHYeCcKOro ammapara psia JUCHUIUIMH. 3HaHWS W YMEHUS, IOJY4YEHHBIE IMPHU
M3Y4eHUU TUCHUIUINHBI « Teopust GyHKIUI AefCTBUTENHHOIO MEPEMEHHOT0» IIUPOKO IPUMEHSIOTCS B
TaKMX JUCHUUIUIMHAX, KAaK TEeOMETpHUsl, TEOpPUU BEPOATHOCTEW, Teopuu (YHKIUN KOMILIEKCHOTO
MIEPEMEHHOT0, OOBIKHOBEHHBIE MU hepeHIaTbHbIe YPaBHEHUS.

3. OFBEM U COAEP KAHUE JUCHUIIJIUHBI
3.1. O0beM IUCUHUILIHHBI

Ounas ¢popma o0y4eHuUs1
Iloxa3arens 00beMa TUCIIUTLIMHEL Komn-o yacoB
O4YHas

O0BeM QUCIUIUIMHEI B 3a4ETHBIX €IMHALAX 4
O0beM QUCLHUINIMHEI B Yacax 144
KonrakTthas pabdora: 72,4
Jlekiuun 36
[IpakTryeckue 3aHATHS 36
KoHTakTHBIC Yackl Ha IPOMEKYTOUHYO aTTECTAIIHIO: 0,4
3ayer ¢ OLEHKOH 0,4
CamocrosTenbHas paboTa 56
KonTpo:b 15,6

dopma MpoMeXyTOYHON aTTEeCTalluu: 3a4eT C OIeHKOU B 8, 9 cemecTpax.

3.2. Coaep:xkaHue JUCUUIIIMHBI

Koa-Bo

4acoB

HaumeHoBaHue pa3jiesioB (TeM) g

AUCHUIINHBI §

= | E
) =

= =

Tema 1. O0mee BBeaeHne (KpaTKasi aHHOTALUSL Kypca). 1 1

DJIEMEHTHI TEOPUH MHOXKECTB. BBenienue (posib Teopur MHOXKECTB B MaTEMATHKE).
MHOX€eCTBO, TOJIMHOXKECTBO, ITycTOe MHOXeCTBO. (O003HaUeHus, ONpeAeTIeHH S,
npumepsl). Onepanuu o0beAMHEHUS U TIEpeceueHust MHOXKeCTB. VX cBoiCTBa.
Teopema o cBolicTBax onepauuii 00beJMHEHUS U IEPEeCeUEeHUs] MHOXKECTB.
OnpeneneHust 00beIMHEHMSI U ITepeceUeHUs 1000 COBOKYITHOCTH MHOXKECTB
(MHO’KECTBO MHOXKECTB) C UCIOJIb30BAHUEM KBAaHTOPOB. Jl0NOJTHEHNE MHOXKECTB.
[Tpunnun nBoiictBeHHOCTH. OnpeaeneHue pa3HOCTH, JOTIOJTHEHHSI MHOXKECTB.
JloKa3aTesbCTBO TEOPEMBI "IPUHIIMIT JBONCTBEHHOCTH .

Tema 2. CyeTHbIE U HeCUeTHbIE MHOKECTBA. 1 1
OKBHUBaJICHTHble ~ MHOXecTBa.  Ompeznenenue  otoOpaxenus.  OmnpeneneHue
oToOpakeHus: "Ha" (CIOpBEKIMH), OlpeesieHne oToOpaxkeHus: "B" (MHBEKIUN),
Olpe/ielIeHue  B3aUMHO  OJHO3HAYHOTO  oToOpaxkeHus  (Oumekuuu). IlonsTue
OKBUBJIEHTHOCTH MHOXecCTB. [Ipumeprl. CBoiicTBa MOHATHS 3KBHUBAJECHTHOCTH.
CuerHble MHOXkecTBa. [Ipumepbl. CUeTHOCTH MHOYKECTBA PALMOHAIBHBIX YHCEIN.
OnpeJieneHre HeCUeTHOTO MHOXKECTBA.

Tema 3. CBOMCTBA CYETHBIX MHOKECTB. 1 1
Jloka3bpIBatOTCsl TEOPEMBI: 1) BCAKOE HEMYCTOE MOJIMHOKECTBO CYETHOTO

MHOX@ECTBa KOHEYHO WJIM CUETHO; 2) OO0beAMHEHHUE (CyMMa) Jr000H KOHEYHOH WiH
CUETHON COBOKYITHOCTH CUETHBIX MHOXXECTB €CTh CHOBA CUETHOE MHOKECTBO; 3)
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BCSIKOE OECKOHEYHOE MHOMKECTBO HMEET CUETHOE IIOJMHOXKECTBO;  4) BCSIKOE
0ECKOHEYHOE MHOXKECTBO JKBHUBAJICHTHO CBOEMY HWCTUHHOMY IOJMHOKECTBY.
BBomsitcss anreOpanyeckue M TPaHCHEHICHTHbIE 4yucha. JlokasbIBaeTcs, 4TO
MHOKECTBO ajiredpanyeckux uyucen - cuetHo. ChopmynupoBaH psn 3anad Jyis
CaMOCTOSITEJIbHOTO PELICHMSI

Tema 4. HecueTHble MHOKECTBA.

Jloka3pIBaeTcs TEOpEMa O TOM, YTO MHOKECTBO JEHCTBUTENIBHBIX YHCET,
3akimoueHHbIX Mexay 0 u 1, HecuerHo. [lpuBonsarcs mnpuMepsl MHOXECTB,
sKBUBaJIEHTHBIX [0,]1]. AKIIEeHTHpYyeTCsS BHUMAHUE HA TO, YTO JOKa3aHHas

TeopeMa SBJISETCS, TaK Ha3blBaeMOMU, "TEOpeMOH CyliecTBOBaHUA" (CyIIECTBOBAHHMS
00BbeKTOB ¢ "miuoxumu cBoiictBamu'"). Mcnonp3ys JaHHYIO TEOpeMy, 10Ka3bIBAETCS
CYLIECTBOBAaHHE HWPPALMOHAIBHBIX YHCEI M TpaHCUEHICHTHbIX uucen. J[lanee,
TOKA3bIBACTCS, YTO MHOXKECTBO MPPALMOHAIBHBIX YHCEN - HECUETHO, U 0ojee Toro,
SKBUBAJICHTHO OTpe3ky [0,1].  AnHanmornynasi 3amada pemaercss OTHOCUTEIBHO
TPaHCICHJICHTHBIX YKcen (oOpaiaercss 0co6oe BHUMAaHKUE Ha METO/IbI I0Ka3aTeNbCTBA|
Takux  3afad). PemaeTcs  3agava:  JokasaTh, UTO  MHOXECTBO  BCEX
nocnenoBarenbHocTedl u3 0 u 1 skBuBasieHTHO OTpe3Ky [0,1]. Ilpu 3TOM MompoOHO
paccMaTpuBaeTCs

npezcTaBieHue uncen u3 orpeska [0,1] B Buge JBOWYHON Ipoow.

CdopmynnpoBan psJl 3aa4 Uil CAMOCTOSTEIBHOTO PEIICHUSI.

Tema 5. MOIIHOCTH MHOKECTBA.

[lonsiTue MomHOCcTH MHOXKeCcTBa. CpaBHEHHE MoLTHOCTEH. OnpeneneHusl.

MOILHOCTh CUETHOTO MHOXECTBa. MHOXECTBAa MOILIHOCTH KOHTHHyyMma. AKcHOMA|
BbIOOpa (akcroma C mnu akcuoma Llepmeno). [lapamokc banaxa-Tapckoro. [Ipumepsr
"u3BeCTHBIX" yTBEpXKJIEHUH, T1Ie "nucnosb3yeTcs” akcuoMa BblIOOpa (B 4aCTHOCTH, NIPU
TOKA3aTEeNbCTBE TEOPEMBI O TOM, YTO OOBEIUHEHHE JIOOONH KOHEYHOW WIIM CUETHOU
COBOKYITHOCTH CYETHBIX MHOKECTB €CTh CHOBA CYETHOE MHOXKECTBO).

VcTtopuueckasi crpaBKa: aHTHHOMHMU M TMapaJoKchl, mapajgokc Paccema (mapamokc
['oncera), Teopema I'emenst O HEMOTHOTE, AaKCMOMAaTHKAa TEOPHUH MHOXKECTB
(axkcuomatuku Z, BG, ZF), runore3a Kantopa (CH), pabora I1.Kosna 1963 r.
(axcuomatuka ZF u akcuomsl C , CH u ux otpunianus).

Tema 6. MOIIHOCTH MHOKECTBA BCeX NMOAMHOKECTB JAHHOT0 MHOKECTBA.
Jloka3aTeNbCTBO TEOPEMBI O TOM, YTO MOIIHOCTh BCEX IOJMHOXKECTB HEMYCTOTO
MHOXecTBa OOJIbIlIe MOIIHOCTH MCXOJHOTO MHOXecTBa. IIpenBapuTenbHO MpUBECTH
T0Ka3aTeNbCTBO ITOW TEOpeMbl Al "KOHEUHOMEPHOTo ciydas'. AKIIEHTHpPOBATh
BHUMAaHUE cCIylmiaTeJed Ha TO, YTO CYyLIECTBYeT "HEOTpaHMYEHHas IlKaJla
MOIIIHOCTEN".

Teopema 0 MOIITHOCTHU BCEX NMOAMHOXECTB HATYPaJIbHOIO psiaa.

Tema 7. Teopema Kanropa-bepuureiina.

JlokazarenbcTBOo TeopeMbl KanTopa-bepHiuTeliHa M ee ClencTBHS - TEOPEMBI O
[IPOMEKYTOUYHOM MHOKeCTBE. [[prMepbl NpUMeHEHUsT yKa3aHHBIX BBIIIE TEOPEM.
CdopmynupoBan psJl 3a1a4 Ui CAMOCTOSTEIHHOTO PEIIECHUSI.

Tema 8. MHoxecTBa ToYek B N-MepHOM eBKJ/JIHI0BOM NPOCTPAHCTBeE.

MHOk€ECTBa TOUEK Ha INIOCKOCTU U B TPEXMEPHOM IIPOCTPAHCTBE.

HarmoMHHTB: nexkapToBa NpsAMOYroJibHash CHCTEMa KOOPAMHAT, KOOPJAWHATHI TOYKH
TPEXMEPHOIO IIPOCTPAHCTBA, PAJUyC-BEKTOP TOYKH, OIIEpPAL[UU CIIOKEHUS BEKTOPOB U
YMHO>KEHHS Ha 4ncio. [[nmmHa BekTopa.

CkansipHO€E IIpOM3BE/IEHNE BEKTOPOB. HallOMHUTE, Kak ONpeAesnseTcss pacCTOSHUE HA)
IPSIMOM, Ha IUNIOCKOCTH, B TPEXMEPHOM IPOCTPAHCTBE, CAENATh PUCYHKU. HanmoMHHUTH
OTIpe/ielIeHue JIMHEMHOTO (BEKTOPHOT0) MpPOCTPaHCTBA. AKCHOMBI  JIMHEHHOTO
npocTpaHcTBa. [IpuMepsl TMHEHHBIX TPOCTPAHCTB.




Tema 9. CkansipHoe npou3sBeeHNe BEKTOPOB B JIUHEHHOM MPOCTPAHCTBE.

CkaliipHOE€ TPOM3BEACHUE BEKTOPOB B JIMHEWHOM MPOCTPAHCTBE. AKCHOMBI
CKaJsipHOro mnpou3BeneHUs. CBOWCTBAa CKalsSIpHOTO IpousBeneHus. OnpeneneHue
eBKJIMJI0BAa MPOCTpaHCTBa, MpuMepbl. Hopma BekTopa. Paccrosinue Mexay TOYKaMu
Ha MPsSIMOM, HA IJIOCKOCTH, B TPEXMEPHOM MpOoCTpaHcTBe. MHoOxecTBa ToueK B N-

N
MEPHOM €BKJIMI0BOM npoctpanctee R .

Tema 10. MeTpu4eckue NpocTpaHCcTBA.
MeTpuueckue npocTpaHcTBa. OnpeneneHue MeTpuku. AkcuoMbsl MeTpuku. CBOICTBa

Metpuky. OIpeneneHye METPUYECKOro IPOCTPAHCTBA. IIpUMeEpBl METPHYECKUX
N

mpoctpancte: R, RN, RY, R’g‘, 1<p<w, RN,

R N

mr Iy 1y, 1y, 1<p<o, |, (oGpatuth BHHUMAHHE HA TO, YTO NEPBBIE MSATH

IIPOCTPAHCTB - KOHEUHOMEpPHBIE, OCTalbHblE - OeCKOHeYHOMepHbIe). IIpocTpaHcTBO
M30JJMPOBAaHHBIX TOYEK. BBecTH NpOCTpaHCTBO HempepbiBHbIX  (yHkimii  C
(MHO>XECTBO HEIPEPBIBHBIX (DYHKIMIA C PaBHOMEPHOW METPHKOW) U MPOCTPAHCTBO
CL, (MHOXeCTBO HEMPEPHIBHBIX (DYHKIMI C MHTErPATLHON METPHKOM).

ChopmynupoBas psijt 3a7a4 7151 CAMOCTOSITEIIBHOTO PEIICHUS

Tema 11. HopmupoBaHHbIe npocTpaHCcTBA.

HopmupoBannbsle  npoctpanctBa.  Ompenenenue  HopMbl.  HopMupoBaHHOE
npoctpancTBo. [lpumepsl. VYkazaTe Ha "B3aUMOCBS3b" MEXIYy METPUUYECKUM,
€BKJIUIOBHIM M HOPMHUPOBAHHBIM  IMPOCTPAHCTBAMH. dyHIaMEeHTalbHbIE
nociegoBareabHOCTH. Kputepuii Ko ¢XxoauMOCTH YMCIOBOM MOCIIEI0BATENBHOCTH

1 N
B R°. Ilousarue monnoro mpocrtpanctsa. IlTonnora R ™. Tlpumepsl HemoaHbIx

npocTpaHcTB. banaxoBbl mpoctpaHcTtBa. IlpuBectn mpumep  METPUYECKOTO
POCTPAHCTBA, HE SIBJISIIOIIETOCS] HOPMUPOBAHHBIM.

Tema 12. HepaBenctBo Komu-bynsikosckoro-1lIBapua.

Jloxa3zarenscTBo HepaBeHcTBa Komm-bynsakosckoro-IlIBapua. Teopemsr o ToM, 4TO!
1r0060€  €BKJIMAOBO IPOCTPAHCTBO MOXKHO CIellaTh HOPMHUPOBAHHBIM, Jr000€
HOPMHWPOBAHHOC MCTPHUICCKUM U jro0oe CBKJIMJOBO MCTPHUYCCKUM.

Tema 13. OTkpbITBIC M 3aMKHYTble MHOecTBa. (Knaccmpuxkanusi To4ek H
MHOKeCTB 110 PacNoJI0KeHHI0 TOYEK.)

OTKpBITHIE ¥ 3aMKHYThIE MHOKecTBa. B kauectBe "0azoBoro" (""MoaenbHoro ciuyvas')
pacCMaTpPUBAIOTCS OTKPBIThIE U 3aMKHYThIE€ MHOKECTBA B METPUUYECKOM ITPOCTPAHCTBE

N
R ™. Oxpecraocru. OmnpeneneHne OKPECTHOCTH B METPHYECKOM MPOCTPAHCTBE.
Ompenenenne OKPECTHOCTH B JIIOOOM METpUYECKOM mpoctpaHcTBe (X, 0), B

uacTHOCTH, B ipocTpanctBe C (MHOMECTBE HENPEPHIBHBIX (DYHKIHUI ¢ PABHOMEPHOI
METPUKON).

BHyTpeHHNE TOUKH, BHYTPEHHOCTh MHOKECTBA U OTKPBITHIE MHOKECTBA.

Jlanbl ompezeneHusi: BHYTPEHHEH TOYKH, BHYTPEHHOCTH, OTKPBITOTO MHOXECTBA.
[IpuBeneHs!l NpuMepsl, BBEACHbI 0003HaueHUs. CBONCTBA OTKPBITBIX MHOKECTB.
JlokazaHbl TeopeMbl: 1) oObeauHeHHe (CyMMa) JTH000ro Ynciaa OTKPBITHIX MHOXKECTB -
OTKPBITOE MHOKECTBO; 2) MepeceyeHne KOHEYHOI'0 YHUCIa OTKPBITBIX MHOXECTB €CTh
OTKPBITOE MHOXeCTBO. Jloka3aHo, 4YTO OECKOHEYHOE MepeceyeHre OTKPBITHIX
MHOXECTB - HE 00513aTelIbHO OTKPBITOE MHOXKECTBO.

JlaHbl onpenieneHus: NpeaeIbHON TOYKH, TPOU3BOJHOIO MHOXKECTBA, N30JIMPOBAHHON
TOYKH, TPAHUYHON TOYKH, 3aMBIKaHMSI, 3aMKHYTOI0O MHOXKecTBa. (B wacTHOCTH, aHBI
pa3Hble ONpEENIeHNs 3aMKHYTOTO MHOXECTBa, U JOKa3aHa HMX HKBHUBAJIEHTHOCTb.)
[TpuBeneHo 60JIbIIOE YUCIIO TPUMEPOB, BBEIEHBI 0003HAUCHHSL.

Tema 14. CBoiicTBa 3aMKHYTBIX MHOKECTB.
JlokazaHbl Teopembl: 1) mepecedeHue JIO00OT0 YMCIIA 3aMKHYTBIX MHOMECTB -
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3aMKHYTO€ MHOXECTBO; 2) OOBbEJMHEHNE KOHEUHOTO YMCIIa 3aMKHYTBIX MHOXECTB -
3aMKHYTO€ MHOXECTBO; 3) [OINOJHEHHE OTKPBHITOrO MHOXeCTBa (10 BCEro
NPOCTPAHCTBA) €CTh 3aMKHYTO€ MHOXXECTBO, JOTOJIHEHHE 3aMKHYTOI'O MHOKECTBA
(10 BCero mMpoCTPaHCTBA) €CTh OTKPBHITOE MHOXKECTBO. J[0Ka3aTeNbCTBO MEPBBIX ABYX
TEOpEeM ONHMPACTCAd HA MPUHIUI JBOHCTBEHHOCTH, CBOMCTBA OTKPBITHIX MHOKECTB
(cM. TeopeMbl 00 OOBEANHEHNH U TEPECEUYCHUN OTKPBITBIX MHOXKECTB) M PE3yJbTaT
TEOpEMBI 3.
Jloka3zaHo, 4YTO OECKOHEYHOE OOBEIMHEHUE 3aMKHYTHIX MHOXECTB — HE 00s3aTebHO
3aMKHYTO€ MHOXKecTBO. JlokazaHa Teopema: ecnu F - 3amkHyTOe MHOXeCTBO, a G -
OTKPBITOE MHOXECTBO, TO F \ G - 3amknyToe, a G \ F- oTkpbiToe MHOXecTBa. (Crenan
AKLEHT HA TO, 4TO BCe JOKasaHHbie B myHkTax 2° i 3° TeopeMbl CIpaBeLTHBBI IS
ITI0OBIX METPHYECKUX MpocTpaHcTB (X, 0).)

Tema 15. CTpoeHne OTKPBITBIX H 3aMKHYTBIX MHO’KECTB HA NIPSIMOM.

CTpoeHue OTKPBITHIX U 3aMKHYTBIX MHOKECTB Ha MPSMOIA.

Jloka3zaHbl TEOPEMBI O CTPYKTYPE OTKPBITBIX M 3aMKHYTBIX MHOKECTB Ha YHMCIIOBOM
npsimoii. CdhopMynupoBaHa TeopemMa 00 OTAETUMOCTU (3aMKHYTBIX MHOKECTB Ha
npsimoit). Ilpemiaraercss caMOCTOATENBHO JOKa3aTh YKa3aHHYIO TEOpeMy s
CETMEHTOB.

Tema 16. KaHTOpOBO coOBepLICHHOE MHOKECTBO.

KaHTOPOBO COBEPIIEHHOE MHOXKECTBO.

JlaHO ompeneneHre COBEPLUIEHHOIO0 MHOXecTBa. [IpuBeieHbl npuMephl COBEPILIEHHBIX
MHOXecTB. CTPOUTCS KAaHTOPOBO COBEPIIEHHOE MHOXKECTBO (JOKa3bIBA€TCS, YTO OHO
coBeplIeHHOE). BrisicHseTcs apudmeTrueckas CTpyKTypa, "yauBUTENIbHbBIE" CBOWCTBA
KaHTOPOBAa COBEPLIEHHOTO MHOKECTBa (MOIIHOCTh KaHTOPOBA COBEPIIEHHOTO
MHOKECTBA paBHa KOHTUHYYMY, a CyMMa JJIMH "yrnaiaseMbIX" MpH €ro MOCTPOCHUU
MHTEPBAJIOB PaBHA €IUHUIIE), JaHbl ONPEJAEICHUs HUIZIE HE IUIOTHOTO M BCIOIY
IUIOTHOTO MHOeCTB. [IpuBeneHbl Npumepbl TakuX MHOXecTB. Jloka3aHO, YTO
KaHTOPOBO COBEPIIEHHOE MHOXECTBO SIBJIICTCS HUTJIE HE TUIOTHBIM.

N
"Kantoposo cosepuienHoe MuoxectBo" B R ™, N >2.

[Toctpoens! "rpedbenka Kanropa", "kosep Cepnunckoro", "kinagoumie CeprnuHckoro"”,
"cuexxuHka Koxa". BBonutcs monsatue Qpakrana. [laercs ucropuyeckas CHpaBKa,
nenaeTcs akIeHT Ha COBPEMEHHBIX HCCIIEOBAaHUSX B MareMaThke U (usmke
¢dpaktanbHOi  reomerpun  mpupoabl.  OOcyxkmaercss 3aJadya  COBPEMEHHOI'O
€CTECTBO3HAHMUSL: HccieioBaHue Mopgosorun aMmopHOro.

Tema 17. HenmpepbiBHBIC 0TOOpaKeHUsI METPHYECKHUX MPOCTPAHCTB.
HenpepbiBHbIE 0TOOpaKEHHUSI METPUUECKUX TPOCTPAHCTB.

OTmeTHM, 4TO psjl BOIPOCOB, CBA3aHHBIX C CYHIECTBOBAHHEM U €JUHCTBEHHOCTBIO
pellieHni ypaBHEHMIl TOro WJIM HWHOro Tuna (Hampumep, auddepeHuanbHbIX
yYpaBHEHMI), MOXXHO Cc(HOpPMYIHpPOBaTh B BHUJAE BONpOCAa O CYIIECTBOBAHUU MU
€AMHCTBEHHOCTH HETOABM)KHON TOYKU MPH HEKOTOPOM OTOOpaKEHUH METPHUUECKOIO
[POCTpPaHCTBA B ceO0sl.

JlaeTcs ompenesieHne HENPEepPbIBHOIO OTOOpPaKEHHUS METPUUYECKHUX IPOCTPAHCTB,
npuBoaATcs  npumepbl. HemonBmkHas  Touka  oToOpaxkenus.  Cxumaroliee
otobpaxenue. [Ipumepsl.

Tema 18. IIppHIMNI CKUMAaKOIIUX 0TOOPaKeHUIA.

[TpyHIUI CXKUMAIOIIUX OTOOpakeHUH.

Jloka3biBaeTcsa TeopeMa banaxa o [IpuHIune CKUMAIOMUX OTOOpaKEHUH.
KomMeHTHpyeTCs BaAXKHOCTh 3TOM TEOPEMBI M €€ TPUMEHEHUE B PA3JIMYHBIX pa3jesiax
MaTeMaTuku.  [IpuMeHeHWe  TpUHIUIA  CKUMAIOMIUX  OTOOpakeHUH  Jid
TOKa3aTeNbcTBa Te€opeMbl O CYIIECTBOBAHWMW M €IMHCTBEHHOCTH PEUICHUS 3a/1ayud
Komm st oO6bikHOBeHHOTO AuQdepeHInaIbHOr0 ypaBHEHUSI TEPBOTO MOPSIKA,
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pa3peIeHHOTr0 OTHOCUTEIBHO MPOU3BOIHOM.

Tema 19. KommiekcHbIe YHCIa

OHGpaI_II/II/I Had KOMINICKCHBIMM 4YHCJIIaMH KaK Hald CBO6OI[HLIMI/I BCKTOpaMI/I
(crmo’keHHE MU YMHOXKEHHE Ha YHCJI0). YMHOKECHHE W JICJICHUE KOMIUICKCHBIX YHCE.
Moy 1 apryMeHT KOMIUIEKCHBIX uncell. HepaBeHcTBa ¢ Mmoaysem.

Tema 20.IToka3aTtenbHas (popMa KOMILJIEKCHBIX YHCeJI
Dopmynsl Ditnepa. [lokazarenpHas (QyHkius. CHHYC U KOCHMHYC KpPaTHBIX YIJIOB.
TeopeMsl cio)keHust 17151 MoKa3aTeNbHON (DYHKIMU, JUIsl CHHYCA M KOCHHYCA.

Tema 21

dopmyasl MyaBpa: nepBasi u BTopast

M3BiedueHne KOpHEH M3 KOMIUIEKCHBIX yucen. M300paxeHne KopHeld Ha KOMIUIEKCHOM
1710CKOCTH. DOPMYJIbl IIKOJIBHOM TPUTOHOMETPUHU.

Tema 22.

MHo:kecTBa, KpUBbIE U 00J1aCTH

3amaHue KpUBBIX B mapamerpuueckoil (opme. OIHOCBSI3HBIE M MHOTOCBSI3HBIC
obnactu. OpueHTaIus MWIOCKOCTH. ['paHnila MHOTOCBSI3HBIX oOnacteid. OToOpakeHHs

U QyHKIIH.

Tema 23.

Jlorapupmuuyeckass GpyHKuUHUSA

Paznuunbie  ¢Gopmbl  BBeAeHHs — Jorapugmuyeckod  QyHKiuu.  Pemenue
TPUTOHOMETPUUYECKUX ypaBHEHUH. OOpaTHble TpUTOHOMETpUYEeCcKHEe (DYHKIMM U UX
CBOMCTBA.

Tema 24.

AHAJIMTHYECKHE U TApMOHUYecKue QYyHKIUU

[Tonstus auddepeHunpyeMocTd U aHATUTHYHOCTU. HeoOXoauMble U JOCTaTOUHBIE
YCIIOBUS aHATUTHIHOCTH. [ToHATHE rapMOHUYECKON (hYHKITUH.

Onepatop Jlamaca. TeopeMa 0 rapMOHUYHOCTH JI€MCTBUTENIBHOM W MHHUMOM 4YacTeu
aHaTUTUYEeCKON (yHKImu. BoccTaHoBiieHME IEHCTBUTETHRHOM W MHHMOM dYacTeil
QHATUTUYECKOU (DYHKIUU.

Tema 25

JJieMeHTapHble QYHKIIMH U UX CBOlicTBA

[{enas nuueitHast QyHKIMS U ee reoMeTpudeckuii cMbici. J{poOHO-nuHelHas GyHKIus
Y €€ CBOMCTBA: KPYrOBOE CBOMCTBO, IPYIIIIOBOE CBOMCTBO.

Tema 26

JjieMeHTapHble (PYHKIIUM U UX CBOIiCTBA (MPOI0JIZKEHHE)

[TokazaTenbHast U TPUrOHOMETpHUECKUE (DYHKIMH, cTeleHHass (QYHKIMS U paauKal,
norapudmuueckas 1 oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIIUN

Tema 27

NHTerpaj B KOMIJIEKCHOM MJI0CKOCTH

[loHsaTHE MHTETpaa B KOMIUIEKCHOM IockocTH. CBOMCTBA HHTErpasia. UHTerpaibHas
Teopema Komm: 11t 0THOCBA3HOM 00JacTH, JAJIT MHOTOCBSI3HOM oOnactu. [Ipumepsr.
KoHTypHbIE HHTErpAJIBI.

Tema 28
NuTterpanbnas ¢gopmyaa Kommn
BoipakeHne 3HaueHHUs] aHAIUTUYECKOW (PyHKIMU B 00JIacTH 4epe3 ee 3HAueHUs Ha

rpaHuIle OJTHOCBSI3HOM WIn MHOTOCBSI3HOM obacTH. beckoneunas
G depeHIIMPYEMOCTh aHATMTUYECKON (DYHKITUH.
Tema 29

Psaabl Teilsiopa
Teopema Telinopa. [Ipumepsr. HepaBenctsa Komn u Teopema JInysuss.
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Tema 30

Psaab Jlopana
Teopema eTMHCTBEHHOCTH U ClieICTBUS U3 Hee. Teopema Jlopana.

Tema 31 1 1
Oco0ble TOYKH aHATUTHYECKOH PyHKINH

M301upoBaHHbIE 0COOBIC TOYKU OJHO3HAYHOW aHATUTUYECKON (PYHKIIHH.

CBs13b HyJIEH U NTOJIFOCOB.

Bcero 36 36

4. YYEBHO-METOJAYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABOTHI

OBYYAKOUIUXCSA
Tembl 11 | U3yyaemble Bonpocel | Kou DopMbl Meroauyeckue DopMbI
CaMOCTOAT n4yec | CaMOCTOATEN obdecnieyeHust OTYETHOCTH
€JILHOTO TBO bHOI
U3y4YeHUS 4aco padoTsI
B
1. Akcuoma | ITapamokc banaxa- 3 Wzyuenue http://eqworld.ipmne | Jlomarmiaee
BEIOODA. Tapckoro. [Tpumepsr yaeOHOM t.ru/indexr.htm 3a/laHue
"U3BECTHBIX" autepatypsl, | http://www.ph4s.ru/
YTBEPIKICHHH, T/1e pelicHue books_mat.html
"ucnons3yercs” 3a71a4
akcuoma BbIOOpa (B
YaCTHOCTH, TIPH
JI0Ka3aTeIbCTBE
TEOPEMBI O TOM, YTO
00beTMHEHNE JIF000M
KOHEUYHOH WJIM CYETHOMN
COBOKYITHOCTH CYETHBIX
MHOKECTB €CTh CHOBa
CYETHOE MHOKECTBO).
2. Teopema I'enens o 3 N3zyuenue http://eqworld.ipmne | omarinee
AKCHOMATH | HEMOJIHOTE, TUIIOTE3a yueOHOI t.ru/indexr.htm 3aJlaHUE
ka reopun | Kanropa (CH), pabora autepartypel, | http://www.ph4s.ru/
mHoxecTB. | I1.Kosna 1963 . pelieHue books_mat.html
(axcuomatuka ZF u 3a7a4
akcuomel C , CH n ux
OTpULIAHUS).
3."Kanropo | "I'pebenka Kanrtopa", 3 Uzyuenue http://eqworld.ipmne | Jlomarixaee
BO "koBep CeprnuHCKOTO", yueOHoOM t.ru/indexr.htm 3a/laHue
COBEpIICHH | "Kiamowuiie autepatypsl, | http://www.ph4s.ru/ | KotokBuym
oe CepnHCKOTO", pelieHue books_mat.html
MHOXecTBO | "cuexxmnka Koxa". 3a7a4
" B R N ’
N>2.
4.Ctpyktyp | CTpoeHHE OTKPBITHIX I | 3 Wzydenue http://eqworld.ipmne | JlomamHee
a 3aMKHYTBIX MHOXECTB. yaeOHOH t.ru/indexr.htm 3aJjaHue
OTKPBITOTO autepatypsl, | http://www.ph4s.ru/
MHOYKECTBa pelieHue books_mat.html
Ha MPSMOI. 3a7a4
5.IlomHoTa | dyHIaMeHTaNbHAS 3 W3zyuenue http://eqworld.ipmne | KomutokBuym
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http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm

METPUYECK | TOCIIEI0BATEIBHOCTb. yueOHOI t.ru/indexr.htm
oro aurepatypsl, | http://www.ph4s.ru/
IIPOCTPAHCT pelicHre books_mat.html
Ba C([a,b]). 3a1a4
6.Metpuue | OyHnameHTanbHas W3zyuenue http://eqworld.ipmne | Jomarinee
CKOE [1OCJIEI0BATEILHOCTD, yueOHOI t.ru/indexr.htm 3aJlaHUE
MIPOCTPAHCT | HE SBJISAIOIASICS auteparypsl, | http://www.ph4s.ru/
BO CL, | cxomsmeiics. peleHue books_mat.html
([a,b]) 3aa4d
7. Teopemsl | MeTpudeckoe, Wzydenue http://eqworld.ipmne | Jlomamixee
O TOM, YTO | HOPMHPOBAHHOE U yueOHOI t.ru/indexr.htm 3aJjaHKe
moboe EBKITU0BO auteparypsl, | http://www.ph4s.ru/
CBKJIMIOBO | IIPOCTPAHCTRBO. pelicHue books_mat.html
HIPOCTPAHCT 3a1a4
BO MOXHO
clenarb
HOPMHPOBa
HHBIM,
moboe
HOPMHpOBa
HHOE
METpPUYECK
UM u
moboe
CBKJIUIOBO
METpPUYECK
UM.
8.Ilomstpuer | [TonspHBIE KOOPIUHATEI N3zyuenue http://eqworld.ipmne | lomarunee
e Ha IJIOCKOCTH U UX yueOHOM t.ru/indexr.htm 3ajaHue
KOOpJMHAT | CBS3h C JIEKAPTOBBIMHU auteparypsl, | http://www.ph4s.ru/
BI KOOpJIMHATAMHU perieHue books_mat.html
3a1a4
9. Kpussle, | Kpusas Diinepa, N3ydenue http://eqworld.ipmne | KoanokBuym
3aJlaHHBIC B | Jorapudmmudeckue yaeOHOM t.ru/indexr.htm
NOJSIPHOM | KpHUBBIE autepartypsel, | http://www.ph4s.ru/
cHCTeMe penieHue books_mat.html
KOOpAMHAT 3a/1a4
10. OtoOpaxenue N3ydenue http://eqworld.ipmne | Jlomariuee
KpyroBoe | OKpy)XHOCTH WIIK y4eOHOI t.ru/indexr.htm 3aJaHne
CBOWCTBO MpSIMOI Ha KPYT U autepatypsl, | http://www.phds.ru/ | KotokBuym
ApOOHO- (nm) IpsIMY¥O perieHue books_mat.html
JIMHEHHOU 3a71a4
byHKIIUHU
11. CBoiicTBa TpyIIIIHI, W3zyuenue http://eqworld.ipmne | Jlomariuee
I'pynnoBoe | oOpatHoe yueOHOI t.ru/indexr.htm 3aJaHKe
CBOWMCTBO 0TOOpakKeHHE, auteparypsl, | http://www.ph4s.ru/
IpoOHO- KOMITO3UIIUS pelieHue books_mat.html
JIMHEHHOU OTOOpaKEHHI 3a7a4
byHKIIUHU
12. OTKpBITBIE MHOXKECTBA, Wzyuenue http://eqworld.ipmne | KoHTpoJbHAS
MHoXecTBa | 3aMKHYTbIe MHOKECTBA, yueOHOI t.ru/indexr.htm pabota
U 00JIaCTH | TPOKOJIOTHIC auteparypsl, | http://www.ph4s.ru/
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http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm

Ha OKPECTHOCTH pelieHue books_mat.html

KOMILUICKCH 3aj1a4

ol

TUIOCKOCTH

13. OxpecTHOCTH 4 W3zyuenue http://eqworld.ipmne | KomiokBuym
OKpecTHOC | KOHEYHBIX TOYCK M yueOHOI t.ru/indexr.htm

™ OECKOHEYHOM auteparypsl, | http://www.ph4s.ru/

KOHCUHBIX | yJAJIEHHOH TOYKH, pelicHue books_mat.html

TOYEK W | KOJIbLIA 3aaaq

OeCKOHEYH

oi

yIaJIE€HHOU

TOYKH

14, Otobpakenus cunyca, | 4 W3zyuenue http://eqworld.ipmne | Jlomarisaee
OTtoOpaskeH | KOCUHYCa, SKCTIOHCHTHI yueOHoOM t.ru/indexr.htm 3a/1aHue
s, autepatypsl, | http://www.phds.ru/ | KomtokBruym
OCYIIECTBIT pelicHue books_mat.html

SIEMbIC 3a1a4

JIIEMEHTAp

HBIMH

GyHKIUSAM

u

15. Paznoxxenue 4 Wzydenue http://eqworld.ipmne | Jlomarixee
JIuneiinasg | TUHEHHOTO yueOHOI t.ru/indexr.htm 3aaHue
GyHKIUSA W | OTOOpaXeHHUS Ha TPH autepatypsl, | http://www.ph4s.ru/

ce COCTaBIISAIOLIMX pelicHHe books_mat.html

CBOHCTBaA 0TOOpaKEHHS 3agad

16. Konctpykuus 4 Wzyuenue http://eqworld.ipmne | koHTpoObHAS
[MousiTie © | pUMaHOBOM y4eOHOU t.ru/indexr.htm pabora
PHMaHOBOW | IOBEPXHOCTH autepartypel, | http://www.ph4s.ru/

MOBEPXHOC | KBaJPAaTHOT'O KOPHS pelicHue books_mat.html

TH 3a1a4

Hroro 56

5. ®OHJI OLEHOYHBIX CPEJCTB JIJISI IPOBEJAEHUSA TEKYIIEN U
MPOMEKYTOYHOM ATTECTALIMY MO JUCHUTIJINHE

5.1. Ilepeyenb KoMmeTeHUM € yKa3aHWeM 3TanoB uMX GOpMHPOBAHMA B IpoLecce OCBOCHHUS

o0pa3oBaTe/IbHON NPOrPaMMBblI

KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIINN

Oransl popMHpOBaHUS

VYK-1. CnocobeH ocymiecTBIsATh OUCK,

KPUTHYECKHM aHaJIN3 U CUHTE3 HH(OpMaLIUH,
MPUMEHATh CUCTEMHBIN OJXO/ ISl PELIeHUs
IIOCTAaBJICHHBIX 3a1a4

1. PaboTa Ha y4eOHbIX 3aHATHIX.
2. CamocTosiTenbHas padora.

I1K-1. CriocoOeH ocBanBaTh U MCIOJIB30BAThH

TCOPECTUYCCKUE 3HAHWA U ITPAKTUUCCKUE YMCHUS
Y HaBBIKU B NMPEIMETHOMN 00J1aCTH NPU pEeIIeHUuN
npodeccnoHanbHbIX 3a7a4

1. PaboTa Ha yueOHBIX 3aHATHSX.
2. CamocrosTenbHas padora.
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http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm

5.2. Onucanne mnoka3aTejleii M KpHUTepHeB OIEHHMBAHWS KOMIeTEHHHMH HAa Pa3jIUYHbIX 3Tamax MXx
(¢hopMupoBaHUs, OMUCAHUE KA OLIEHHBAHUS

OueHuBaeMbI
e
KOMIIETEHLUU

YpoBeHb
c(hOpMUPOBAHHOCT
u

Oran
dhopmMHupoBaHU
s

Omnucanue
OoKa3areien

Kpurepuu
OLICHUBAHMUS

[Ixana
OLICHUBaHUA

VK-1

[ToporoBsbiii

1. Pabora Ha
y4eOHBIX
3aHSATHSIX.

2. Camocros-
TeJIbHAs
pabora.

3HaTh:
*COBpPEMEHHbBIE
TEOPHUU U METOJIBI B
o0actu Teopuun
byHKIHHA
JECUCTBUTEIHLHOTO
HepeMEHHOT0;
*3HaYEHHE U MECTO
JTMCLUIUINHEI B
o0mie kKapTuHe
MHpa.

Ymers:

*SICHO M JIOTUYHO
u3JaraTh
HOJTyYeHHbIe 0a30BbIC
3HAHUS;
*IEMOHCTPUPOBATH
MOHMMaHue o0mIeH
CTPYKTYpBI
JTVICIIUTUTHHBL 1
B3aUMOCBSI3H C
JIPYTrUMHA
JUCHUTUTMHAMU

* pemarp 3a1auH,
CBSI3aHHBIE C
MPEIMETHOU
00J1aCThIO, C yYETOM
COBPEMEHHBIX
JOCTHKCHUH HAYKH;
*IIPUMEHSTh
MH(POPMAaIMOHHO-
KOMMYHHUKAIIHOHHBIE
TEXHOJIOTUH JUISI

3¢ (HeKTUBHOTO
pelLIeHNs HayYHbIX U
MPUKJIAIHBIX 33134,
CBSI3aHHBIX C
IPEAMETHOU
00J1aCThIO.

Jomarmiaee
3a/aHue
KOHTpOJIbHA
s pabora
KonnokBuym

Ilkana
OIIEHUBAHUS
JIOMAIITHETO
3a71aHUs
Illkana
OIIEHUBAHUS
KOHTPOJBLHOU
paboThI
Ilkana
OIIEHUBAHUS
KOJUTOKBUYM
a

[IponBuHyTHII

1. Pabora na
y4eOHBIX
3aHATHUAX.

2. Camocros-
TCJIbHAs
pabora.

3HaTh:
*COBpPEMEHHBIE
TEOPUU U METOJIbI B
o0acTu Teopuu
byHKIMHA
JEWCTBUTEIEHOTO
MIEPEMEHHOT0;

Jomarmraee
3aJaHKe
KOHTPOJIbHA
s pabora
Komnoksrnym

[Ixana
OLICHUBAHHUS
JIOMAIIIHETO
3a1aHUsA
[Ixana
OLICHUBAaHHUS
KOHTPOJIBHOU
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*3HAYCHHUE U MECTO
JTUCITUTIVHBI B
o01mel KapTUHE
MUpa.

Ymers:

*SICHO U JIOTHYHO
u3JaraThb
MOJTy4eHHBIC Oa30BBIC
3HAHUS,
*JICMOHCTPUPOBATH
[IOHUMaHHe O0IIeH
CTPYKTYPBI
JTUCIUTUINHBI U
B3aMIMOCBSI3H C
JIPYTUMHU
JUCITUTUTMHAMU
*peniaTh 3a/1a4H,
CBSI3aHHBIE C
MpeIMETHOU
00J1aCTbhI0, C YUETOM
COBpPEMEHHBIX
JIOCTH>KCHUM HAYKH;
*IIPUMEHSTh
MH(}OpPMaLIOHHO-
KOMMYHHKAI[IOHHBIE
TEXHOJIOTUH IS

3¢ pexTUBHOTO
pEIICHUS HAyYHBIX U
MIPUKIIAIHBIX 3a7ad,
CBSI3aHHBIX C
MPEAMETHOU
00J1aCThIO.
Baagern:
*CIIOCOOHOCTHIO K
JIOTUYECKOMY
PacCyX/ICHUIO;

* OCHOBHBIMU
METOJIaMH PEIICHUS
3amad,
chopMyTUpOBAaHHBIM
U B paMKax
MPEIMETHBIX
obnacTei.

paboThI
IIIxama
OIICHUBAHHMS
KOJUIOKBUYM
a

IK-1

[Toporossiii

1. Pabora na
y4eOHBIX
3aHATHUAX.

2. Camocros-
TCJIbHAs
pabora.

3HaTh:
*COBpPEMEHHbIE
TEOPUHU U METOJIBI B
o0acTu Teopuu
byHKIMHA
JCWCTBUTEIEHOTO
MIEPEMEHHOT0;
*3HAYCHUE U MECTO
JICITUTUTHHBI B

Jomarmraee
3aJaHKe
KOHTPOJIbHA
s pabora
Komnoksrnym

[Ixana
OLICHUBaHMS
JIOMAIITHETO
3a/1aHus
[Ixana
OLICHUBaHMS
KOHTPOJIBHOU
paboTbI
[IIxana
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oOriel kKapTuHe
MUpa.

Ymers:

*SICHO U JIOTHYHO
u3JaraThb
MOJTy4eHHBIC Oa30BBIC
3HAHUS,
*JICMOHCTPUPOBATH
[IOHUMaHHe O0IIeH
CTPYKTYPBI
JTUCIUTUINHBI U
B3aUMOCBSI3H C
JIPYTUMHU
JTUCITUTUINHAMU

* pelaTh 3a1auu,
CBSI3aHHBIE C
MpEeIMETHOU
00J1aCThI0, C YUETOM
COBpPEMEHHBIX
JIOCTH>)KCHUHN HAYKH;
*IIPUMEHSTh
MH(}OpPMaLIOHHO-
KOMMYHHKAI[IOHHBIE
TEXHOJIOTUH IS

3¢ pexTUBHOTO
pEIICHUS HAyYHBIX U
MPUKJIAIHBIX 3a]1a4,
CBSI3aHHBIX C
MPEAMETHOU
00J1acThI0.

OLICHUBAHHUS
KOJUIOKBUYM
a

IIponBuHYTHII

1. Pabora Ha
y4eOHBIX
3aHATHSIX.

2. Camocros-
TelIbHas
pabora.

3HaTh:
*COBPCMCHHBIE
TEOpUHU U METOJBI B
o0nacTu Teopuun
byHKIIUU
JEUCTBUTEILHOTO
MIEPEMEHHOT0;
*3HAUYEHHE U MECTO
JUACITUILINHEI B
o01el KapTUHE
MUDpa.

YMmern:

*SICHO U JIOTHYHO
u3jaraTh
MOJTy4YeHHBIE Oa30BbIC
3HAHUS,
*JIEMOHCTPUPOBATH
[IOHUMaHue O0IIeH
CTPYKTYpBI
JACIUIIINHEI U
B3aMMOCBSI3H C

JpYruMU

JomarHee
3a/laHue
KOHTPOJIbHA
1 pabota
Komnoxksuym

[IIxama
OIICHUBAHUS
JIOMAaITHEro
3aJIaHus
[Ixama
OIICHUBAHUS
KOHTPOJIBHOU
paboTsl
[IIxama
OIICHUBAHUS
KOJUJIOKBUYM
a
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JTUCIUILIAHAMHA

* pemiarthb 3a/1a4H,
CBSI3aHHEIE C
MPEAMETHOU
00J1aCThI0, C YUETOM
COBPEMEHHBIX
JIOCTH>KEHUH HAyKH;
*TIPUMEHSTh
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOIOTHH JJIs

3¢ HEKTUBHOTO
pEIICHUS] HAyYHBIX U
MPUKJIAIHBIX 33]1a4,
CBSI3aHHBIX C
MPEIMETHOU
0071aCTBIO.
Baagern:
*CIIOCOOHOCTBIO K
JIOTUYECKOMY
paccyXJIeHHUIO;

* OCHOBHBLIMU
METOJaMH PeIICHUS
3a7a4,
c(hopMyIUPOBAaHHBIM
U B paMKax
MIPEAMETHBIX
obnacrei.

Illxana oneHUBAHMS JOMALIHEr 0 3aJaHUA

Onenka Kputepun onenkn
Onenka  "ommuHo"  (8-10 | pemeHue Bcex Tpex MPUMEPOB U3 MPUBEACHHBIX 33JaHUN WU pelleHUe
0asIoB) JIBYX TPUMEPOB U3 TPUBEJIEHHBIX 3aJaHul, HO TPU YCIOBUU

MpEaAOCTAaBJICHUS YCPHOBUKOB HC IMOJITYIYUBIICTOCA 3aIaHUS

Orenka "xopomio" (5-7 6amioB)

peluIeHue IByX IPUMEPOB U3 NIPUBEACHHBIX 33 IaHUN

OrueHka

"y IOBJIETBOPUTEIBHO"

(1o 4 GamioB)

pemICHUC OJHOTO IMpUMEPa U3 ITPUBCACHHBIX 3aJaHuM

IkaJsia oueHMBaHUs KOJUVIOKBUYMA

Ounenka Kpurepun oneHku

Onenka  "ormmuno"  (16-20 | 4eTkWid W JIOTWYHBIN OTBET HA IMOCTABJICHHBI BOMPOC IO JIEKIIMOHHOMY

0aoB) marepuany. CTyneHT 0e301IMO0YHO, CAMOCTOSTENILHO peIlaeT 3aAa4uu iU
JIOKa3bIBa€T TEOPEMBI

Onenka "xoporio" (6-15 | otBeT Ha BONpPOC MO JIEKUMOHHOMY MaTepuaily, B KOTOPOM CTYIEHT

6asIoB) JIONyCcKaeT «He TpyOble» omuoOku. CTyneHT — pemaer 3ajaud  HIu
JTIOKa3bIBA€T TEOPEMBI U HEOOJIBIIMMHU MOJICKa3KaMu

Onenka "yJnOBIETBOPUTEIBHO'" | OTBET HAa BOMNPOC IO JIEKIMOHHOMY MaTepuandy, B KOTOPOM CTYIEHT

(o 6 GayIoB)

JOIycKaeT «rpyObie» omuoOku. CTyIeHT pelIaeT 3aJayd WiK J0Ka3bIBaeT
TEOPEMBI, HO C 3HAUUTEJIbHBIMU MOJCKa3KaMU

IlIkaJjia oeHUBAHUS KOHTPOJILHOM padoThI

Onenka

|

Kpurepun oueHku
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Onenka  "ormmuno"  (31-40 | pemieHue Bcex MPUMEPOB U3 MPUBEACHHBIX 3aaHUI
0aioB)

Onenka  "xopomo"  (21-30 | pemeHue yeTbIpex MPUMEPOB U3 MPUBEICHHBIX 331aHUI
OaJIIOB)

Onenka "yJnOBJIETBOPUTEIBHO' | pELIEHUE IBYX IPUMEPOB U3 IPUBEIECHHBIX 3aJaHUN
(mo 20 6atoB)

5.3.

2.
3.

TunoBble KOHTPOJIbHbIE 33aJaHMS MJIH HMHble MaTepHaJibl, He00XOAUMbIe /sl OLEeHKH 3HAHUIN,
YMEHUIi, HABBIKOB U (WJHM) ONBITA [eSTEJbHOCTH, XAPAKTEPU3YIOIIMX 3Tanbl ()OPMHUPOBAHUSA
KOMIIeTEeHIIUI B mpoiecce 0CBOCHUs1 00pa30BaTeIbHOI MPOrpaMMbl

IIpuMepbl JTOMANTHEr 0 3aJaHIA

. Jloka3arb paBeHCTBO: (AU B)\C Z(A\C)U(B\C) .

Cymectsyer u pynxums T € C([a,b]): [a,b] «———[0,11]U[20,21]?

6.0.C.

YCTaHOBUTH B.O.C. MCXKAY 3aMKHYTBIM CAUHHUYHBIM KPYTOM C 10 BBIKOJIOTBIMH TOYKaMH H OTKPBITBIM

CANHUYIHBIM KPYI'OM C 5 BBIKOJIOTBIMH TOYKAMH.

1.

IIpumepHbIe 321aHUA K KOHTPOJILHOI pooTe

Mycts E = {(X, y)e (IN[-12])x(IN[-L, 2])} = R, J - uppaunonansnsre uncna, J = R

Haiiru FrE, E, E/,intE,FrCE, CE,intCE,(CE)’, eciu CE =S\ E, $=[-1,2]x[-1,2].

2. HaliTn B KaHTOPOBOM MHOXECTBE KaKyI0-THOO TOYKY BTOPOTO POJa, 3aKIIFOUCHHYIO MEXIY JTeCATUIHBIMU
apobsimu: 0.001 u 0.025.

3. Jlokasarb, 4YTO 00OBbEIMHEHHUE KOHEYHOr0 YKMCIIA IMOMAPHO HE MEPECEKAIONUXCS MHOXKECTB MOIHOCTH Nl

MMEET MOIIHOCTE N

IIpuMepHbIe TEOPETHYECKHE BOMPOCHI K TEKYIIIEMY KOHTPOJII0

Cuetnble MHOXecTBa. HecueTHble MHOXeECTBa.

OKBUBAJICHTHbIE MHO)K€CTBAa. MOITHOCTH MHOKECTBA. MHOKECTBA MOIIHOCTH KOHTHHYYyMa.
MHOX€ECTBO BCEX MOAMHOKECTB JaHHOTO MHOXKECTBA.

Merpudeckue npoCTpaHCTBA.

HopmupoBannsle npocTpaHCTBA.

EBKIIN0BBI IPOCTPaHCTBA.

banaxoBel mpoctpancTBa. [loaHbIE METpUUYECKUE MTPOCTPAHCTBA.

. OxpectHOCTB TOUKH. BHyTpeHHss1 Touka. BHyTpeHHOCTS. [IpenenbHas
Touka. M3onupoBannas Touka. ['pannuyHas Touka. ['panuna.

9. OTKpBITOE MHOKECTBO. 3AMKHYTO€ MHOXKECTBO. 3aMbIKAaHHE MHOXKECTBA.
10. CoBepureHHOE MHOXeCTBO. KaHTOPOBO COBEPIIICHHOE MHOXKECTBO.

11. Bcroay mioTHOe MHOXecTBO. HUrje He IMIOTHOE MHOKECTBO.

N~ wWNE

IIpumepHBIe BONPOCHI KOIJIOKBHYMAa (MHCbMEHHBIH KOJIOKBHYM Ha S - 10 MmuHyT)

1) Jate onpenenenue AU B.
2) laTh onpeJenenrne OKpeCTHOCTH TOUKH X, € R 1
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3) Hatb onpenenenue U A, . 4) latb onpesenenue CYUeTHOrO MHOKECTBA, IIPUMEPBI.
ael

5) Jlath onpezencHue ﬂ A, .
ael
6) latb onpejeneHne COBEPIIEHHOTO MHOXKECTBA, IPUMEPHI.
7) dats onpenencane A\ B .
8) latb omnpezenenue rpaHUIlbl MHOXKECTBA, TPUMEDPBI.
9) latpb onpezeneHne 3aMKHYTOIO MHOKECTBA, IIPUMEPBHI.
10) date onpenenenune iNt E , npumepsr muoxkects E ¢ ykazanuem INt E .
11) lats omnpezesieHre HECUETHOTO MHOXECTBA, MPUMEPHI.
12) [latb ompeziesieHue OTKPHITOrO MHOYKECTBA, IPUMEPbI
13) Hats onpenenenne M~N (3KBUBaJI€HTHOCTB ), TPUMEPHI.
14) Jlath omnpejielieHre rpaHUYHOM TOYKH MHOXKeCTBa E, mpumMepsi.

15) Jlate onpeneneane M =N (4o 310 3HAUMT?), MIPUMEpHI.
16) latb omnpezenenre U30JIMPOBAHHON TOUKH MHOXECTBa E, mpumepsl.

17) Hats onpeneneane M > N (uro 310 3H2uNT?), MpuMepsI.

18) lath omnpezenenne npeaeabHOM TOYKM MHOKECTBA E, mpumepsr.

19) KakuM MHO>KECTBOM JOJIKHO OBITh OOBEIMHEHHUE KOHEYHOTO YHUCIIa 3aMKHYTBIX MHOMECTB?
Jlaiite onpeneneHne 3aMKHYTOTO MHOKECTBA.

20) JlaTe onpeneneHue BHYTPEHHEH TOUKH MHOeCTBa E , mpumepsl.

21) daTh onpeneneHue 3aMbIKaHUsI MHOKECTBA, IPUMEPHI.

22) OTKpbITOE MHOKECTBO Ha MPSIMOM (€ro CTpykTypa ?).

23) JlaTb onpeneneHne METPUUECKOIO IPOCTPAHCTBA, IPUMEPBHI.

24) MHOKECTBO MOITHOCTH N ; (YTO 9TO 3HAYUT?), IPUMEPHI

25) MHOKeCTBO MOITHOCTH X, (YTO 3TO 3HAYUT?).

26) Kakum JOIKHO OBITH MHOXKECTBO (OTKPBITHIM MJIM 3aMKHYTBIM),

ABIAOIICCCA O6’[>€,I[I/IHCHI/IGM 000 COBOKYITHOCTHU OTKPBITBIX MHOXECTB? I[aﬁTe OIIPCACIICHUC
OTKPBLITOT'O MHOXKECTBA.

27) Chopmynupyiite Teopemy Kanropa-bepumireiina.

28) Kax onpenensiercs npoctparctso C([@,b]) 2

29) YUro Takoe MojiHoe MeTpruIecKkoe mpocTpaHcTBo ? [Ipumepsl.

30) Haiite ompeaeneHne OKpeCTHOCTH Toukn X, € R 4,

31) Jaiite onpenenenne okpectnoctn touku X, € C([a,b]).

32) Kakoe muoxecteo E < R ? naspiaeres Bcroy wiotHeM (B R 2)?

33) Muoxectso E © R naseiBaercs murze ve mnotnsiv, eci .. (mpogomkute ppasy).

34) Kakoif Bua cX0IMMOCTH MOPOXKAAET METPUKA B IPOCTPAHCTBE C([a, b]) ? Jlaiite onpenenexnne

3TO# cxomumocTH (B TepmuHax & u N).

35) FrE (naiire onpenenenue), npumepsl Muoxects E ¢ ykasannem FrE.

36) Urto Takoe cxosuiasics Mocie10BaTeIbHOCTh B METPUUECKOM MPOCTpaHCTBE?

37) CueTtHOe OOBEAMHEHHE OTKPBITBIX MHOXECTB - KAaKHM JIOJDKHO OBITH 5T0 MHOXecTBO? JlaiiTe
OTIpEIENIEHUE OTKPHITOTO MHOKECTBA.

IIpumepHBbIe BONPOCHI K 3a4eTy € OLIeHKOM.

1. IlonsTme MHOXkecTBa. Oniepanviv HaJi MHOXKECTBAMU.
2. DKBUBaJEeHTHbIE MHOXKecTBA. Omnpenenenue. [Ipumepsl SKBUBaJIEHTHBIX MHOXECTB. Teopema o0 TOM, 4TO
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BCAKOE OECKOHEYHOE MHO>KECTBO KBHUBAJICHTHO CBOEMY UCTUHHOMY MOJIMHOKECTBY.

3. Cuetnble MHOkecTBa. Onpenenenue. [Ipumepbl. C4ETHOCTh MHOKECTBA PALlMOHANIBHBIX uncen. CBoiicTBa
CUETHBIX MHOKECTB.

4. Cuernble MHOXecTBa. Onpenenenue. Jloka3aTeabCTBO CUETHOCTH MHOXKECTBA BCEX MHOIOUYJIEHOB C
LeIbIMU KOO GUIIMEHTAMU U MHOKECTBA alre0pandyeckux 4uces.

5. Hecuernbie mHoxectBa. Ornpezaenenne. Teopema 0 HECUETHOCTHM MHOXKecTBa Touek cermenta [0,1].
Cy1iecTBOBaHUE UPPALIMOHANBHBIX U TPAHCUEHACHTHBIX YHCETI.

6. Ilonarue momHocTH MHOXecTBa. CpaBHEHHE MOITHOCTEH. AKCHOMa BBIOOpA.

7.  lloHsaTne MOIIHOCTM MHOXXECTBa. TeopeMa O MOIIHOCTH MHOXECTBa BCEX IOJIMHOKECTB JAHHOTO
MHO’KECTBA.

8. IlonsiTHe MOILIHOCTH MHOXKECTBA. TeopemMa 0 MOILIHOCTH MHOXKECTBA BCEX IMOJMHOKECTB HATYPaJIbHOTO
psna. Teopema Kanropa - bepumreiina (6/x) u ee cneactBue ( ¢ J0Ka3aTeIbCTBOM ).

9.  Omnpenenenve METPUYECKUX, E€BKIHUIOBBIX M HOPMHUPOBAHHBIX MPOCTpaHCTB. [IpumMepsl yKa3aHHBIX
npocTpaHcTB. [ToHbIe U HENOIHBIE METPUUYECKUE IPOCTpaHCTBA. [IpuMepbl yka3aHHBIX IPOCTPAHCTB.

10. BuyTtpeHHue TOYKH U OTKPBITbIE MHOKeCTBa. Onpenenenus. [Ipumepsl. CBOMCTBA OTKPBITHIX MHOMKECTB.
11. IIpenenbusle Touku. M30aupoBaHHble TOUKU. ['paHnyHbIE TOUKU. 3aMbIKAHHE MHOXKECTBA. 3aMKHYTbHIE
MHOkecTBa. CoBepiieHHbIe MHOKecTBa. Onpenenenus. [Ipumepsl.

12. 3ambikaHue, 3aMKHYTble MHOKeCTBa. CBONCTBA 3aMKHYTBIX MHOKECTB.

13. CtpoeHue OTKPBITHIX U 3aMKHYTBIX MHOKECTB Ha npsiMoi (6/1). KaHTOpOBO coBepIlieHHOE MHOKECTBO.

5.4. Meroanueckune MaTepuaJibl, ONpe/e/silolue Mpoue1ypbl OleHUBAHUSA 3HAHMI, YMEHHUI1, HABLIKOB
U (WJIH) ONBITA JeATeJIbHOCTH, XapAKTePU3YIOLIUX 3Tanbl (POPMUPOBAHUS KOMIIETEHIM M.

HToroBas oleHKa 3HaHUH, YMEHUH, CIOCOOO0B I€ATEIbHOCTU CTYACHTOB 110 N3y4aeMOM AUCLUIIIINHE

cocrasisier 100 6amioB

MakcuMaabHOE KOJTHYECTBO 0AJLTIOB, KOTOPOE MOXKHO HAOpaTh 3a TEKYIUH KOHTPoJib — 70 GayuioB.

3a 0TBETHI Ha KOJJIOKBUYME 00YyYaroLUiics MOKET HabpaTh MaKCUMAJIbHO 25 0ajIoB.

3a BBINOJHEHUE TEKYIIET0 KOHTPOJIsE 00yUYaroLIUIics MOXKET HaOpaTh MaKCUMaJIbHO 25 OalljioB.

3a BBINOJIHEHUS] KOHTPOJILHOW paboThl 00yyaromuiicss MoxxeT HaOpaTh MakcuMaiabHO 20 6asioB.

MakcumanbHasi cymma 0auioB, KOTOPBIE 00yUYarOIIMICs MOXKET HaOpaTh MPH cave 3a4eTa ¢ OLCHKOM,
coctaisieT 30 6anos.

Jnsg coaum 3adera ¢ OLEHKONM HEOOXOAMMO BBINOJIHUTEH BCE 33/1aHUS TEKYIIEro KOHTPOJIL. 3HAYMMbIM
MOMEHTOM SIBJIIETCS MTOKa3aTellb U3y4eHUsl MaTepHaia JEeKIMH U BBIIIOJIHEHUE 3a/laHUi B YKa3aHHBIE CPOKH.
Ha 3auer c oneHkoil BBIHOCHTCS MaTepHai, U3JaraeMblil B JEKIMIX M pacCMaTPUBAEMbBIN Ha TPAKTUIECKUX
3aHATHUSX.

IIxaja oueHUBAaHUA 3a4eTa C OLEHKOM

banner Kpurepun onienuBanus

0-5 C rpyObIMH OLIMOKaMH M3J1araeT TEOPETUUECKUI MaTepHall, He BIIAJeeT MOHATUAMU U
TEPMUHOJIOTHEN, HE OTBEYAET Ha BOIMPOCHI

6-11 JleMOHCTpHpYyeT YaCTUYHOE BOCIIPOU3BeIeHNE N3yuyeHHOr0. OOBSICHSIET OTAEIbHbIE
HOJIOXKEHUS YCBOCHHOM Teopun. He oTBeyaeT Ha OOJIBIIMHCTBO BOIPOCOB
12-21 Wznaraer TeopeTuueckuil MaTepura, BIaJeeT NOHATHUIMHI U TEPMUHOJIOTHEH, ciocoOeH

K 0000IIEHUIO U3JI0)KEHHOU TEOPUH, BUIUT CBS3b TEOPHUHU C MPAKTHKOU, yMEET
MPUMEHUTH €€ B MPOCTEUIINX CAydasiX.

22-27 YeTKo U JIOTUYHO M3JIaraeT TeOPeTHUECKU MaTeprai, CBOOOJHO BIa/I€eT NOHATUIMHU U
TEPMUHOJIOTHEN, CIIOCOOEH K 0000IIEHUIO U3JI0KEHHOW TEOPHH, XOPOIIO BUANT CBS3b
TEOPHH C NMPAKTHKOM, yMEET IPUMEHUTB €€.
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OTtBeyaer Ha OONBIIMHCTBO BOITPOCOB

28-30 YeTko ¥ JIOTHYHO U3JIaraeT TEOPETHIECCKUN MaTepHrall, CBOOOTHO BIaACET MOHATHIMHU U
TEPMHHOJIOTHEH, CITOCOOCH K 000OIICHHUIO H3JI0KEHHON TEOPHH, XOPOIIO BUIUT CBSI3b
TEOPHUH C MPAKTUKOMH, YMEET PUMEHUTH €€ .

OTtBeyaeT Ha BCE BOIMPOCHI, IEMOHCTPUPYS OCO3HAHHOCTh YCBOSHHBIX TEOPETHUECKUX
3HAHUU, POSBJISASA CIIOCOOHOCTH K CAMOCTOSATEIbHBIM BBIBOJIAM H T.II.

HToroBas mkaJjia OeHUBAHNUS Pe3yJIbTATOB OCBOCHHUS THCHMUILINHBI
HToroBas oluieHKa MO JUCHUILUIMHE (GOPMHUPYETCS U3 CYMMBI OAJIOB 10 pe3ybTaTaM TEKYIETro
KOHTPOJISI U MPOMEKYTOYHOM aTTECTAIMM M BBICTABJISETCS B COOTBETCTBUM C IMPUBEICHHOW HIDKE

TaOIULICH.
OneHka nmo nATHOAJILHOH CHCTEME OneHka o crod0aJJILHON cucTEME
5 OTJIHYHO 81-100
4 XOPOoI1110 61-80
3 Y10BJIETBOPHUTEJIHHO 41-60
2 HEY/10BJIETBOPUTEIbHO 0-40

6. YUYEBHO-METOJAUYECKOE U PECYPCHOE OBECIHHEYEHHUE JUCHUIIJINHBI
6.1.0cHoBHasi TUTEpPaTYypa

1.bepmant, A. ®@. Kpartkuii Kypc MaTeMaTH4eckoro aHaimuza : ydeOHoe mocobme / A. @. bepmanr, U. T.
ApamanoBuu. — 16-e uzn. — Cankr-IletepOypr : Jlanb, 2022. — 736 c¢. — Tekcer : anektponHsiit . — URL:
https://e.lanbook.com/book/210707

2. Jlanmurep, B. A. Teopus QpyHKIUH AEHCTBUTEIBHOTO MEPEMEHHOTO : YYCOHHK M TPAKTHKYM Ui BY30B /
B. A. Jamuarep, C. 1. CumonxkeHKOB. — 2-¢ u31. — Mocksa : [Opaiit, 2023. — 242c¢. — Tekcr :
anekTponHsii. — URL: https://urait.ru/bcode/513288

3.Iunaues, B. C. Bricmas MmaTemaTuka : yaeOHOe TocoOue i By30B. — 8-e uzn. — Mocksa : FOpaiir,

2023. — 447 c. — Texkcr : anexkrponsbiit. — URL: https://urait.ru/bcode/510530

6.2 lomotHuTEIBHASI IUTEPATYPA

1. Apectos, B. B. Benenue B Teoputo pyHKIMM 1eHCTBUTENIBHOIO IEPEMEHHOI0: Mepa U uHTerpai Jlebera
Ha npsMoil : yueOHoe mocobue / B. B. Apectos, II. 0. I'ma3sipuna. — EkarepunOypr : M3natenscTBo
VYpamsckoro  yauBepcurera, 2018, — 209 c— Tekcr :  DJIEKTPOHHBIM. — URL:
https://www.iprbookshop.ru/106351.html

2. brixoBa, O. H. Teopus QyHKIuil 1eliCTBUTEIHHOTO IEpeMEHHOTO : yuebHoe nmocobue / O. H. brikona, C.
0. Konarun, b. H. Kykymkun. - MockBa : KYPC, 2019. - 196 c. - Tekct : snektpoHHsiii. - URL:
https://znanium.com/catalog/product/1027407

3. Wnbun, B. A. Martematnueckuit aHanu3 B 2 4. : y4eOHuUK Juig By30B / B. A. Mnbun, B. A. CagoBHuuni,
b. X. CennoB. — 4-e u31. — Mocksa : FOpaiit, 2023. — Tekct : anektponnsbrii . — URL:

https://urait.ru/bcode/513351
https://urait.ru/bcode/513352

4. Cwmomnun, 0. H. Benenue B Teoputo (QpyHKIMA AeHCTBUTEIBHON NepeMeHHON  : yuyeO. mocobue. -
MockBa : @®JIMHTA, 2017. - 516 «c - Texct : oamektponnsii. - URL
https://www.studentlibrary.ru/book/ISBN9785976514836.htm

6.3.Pecypchbl nHGOpMAIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn « AHTepHeT)
http://egworld.ipmnet.ru/indexr.htm, http://www.ph4s.ru/books mat.html,
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https://e.lanbook.com/book/210707
https://urait.ru/bcode/513288
https://urait.ru/bcode/510530
https://www.iprbookshop.ru/106351.html
https://znanium.com/catalog/product/1027407
https://urait.ru/bcode/513351
https://urait.ru/bcode/513352
https://www.studentlibrary.ru/book/ISBN9785976514836.htm
http://eqworld.ipmnet.ru/indexr.htm
http://www.ph4s.ru/books_mat.html

http://www.dmvn.mexmat.net/.

7. METOANWYECKUE YKA3AHUA 110 OCBOEHUIO JUCIIUITJIMHBbI
1. Meroanyeckue peKOMEHIAUH 10 TOATOTOBKE K IPAKTUYECKUM 3aHATHUSIM.
2. Meroanueckue peKOMEHIalUH 110 OPraHU3aluy CaMOCTOSTEIFHON padOThI O AUCHUILUINHAM.

8. THOOPMAIIMOHHBIE TEXHOJIOTUHA JAJ151 OCYIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOHECCA IO JUCIUITJIMHE

JIuueH3noHHOe MPOrpaMMHoe odecreyeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmanuonHbie CipaBoOYHbIE CUCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynprantlLitoc»

[TpodeccrnonanbHbie 6a3bl TaHHBIX
fgosvo.ru — ITopran PenepanbHbIX IOCYIaPCTBEHHBIX 00pa30BaTEIbLHBIX CTAHIAPTOB BBICIIET0 00pa30BaHMs
pravo.gov.ru - ObunuaiasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HH(GOPMAIINU
www.edu.ru — ®eaepanbHbiii mopTain Poccuiickoe oOpa3oBaHue

CBoOOIHO pacrmpocTpaHsieMoe TMpOorpaMMHOe obOecriedyeHrue, B TOM YHCIE OTEYECTBEHHOTO
IIPOU3BOJCTBA

OMC IIneep (s Bocripou3BeAeHHs DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JIJUCIHUIIJIMHBI

MatepraabHO-TEXHUYECKOE 00eCTIeUeHHEe TUCIIUIINHBI BKIIOYAET B ce0s:

- ydeOHblE ayqUTOpPUU JJIi MPOBEAEHUS Y4YEOHBIX 3aHATHH, OCHAIEHHBIE O00OpYyIOBaHHEM U
TEXHUYECKUMU CPEJICTBAMHU 00ydeHMs: y4eOHOH MeOenblo, JOCKOW, IEMOHCTPAlMOHHBIM O0OpYy/I0OBaHUEM,
IIEPCOHAIBHBIMU KOMIIBIOTEPAMHU, IIPOEKTOPOM;

- IIOMEMIEHUS 111 CAMOCTOSITENIbHOM pabOoThl, OCHAILIEHHBIE KOMITBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO
nojkiatoueHueM kK cet «MHTepHeT» M obecredeHneM JOCTyna K 3JIEKTPOHHOM HH(OpMaIMOHHO-
o0Opa3oBartenbHOMU cpejie.
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