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1. HJIAHUPYEMBIE PE3YJIBTATBI OBYUEHUS
1.1. Heap u 3a1a4n TUCHUTLIHHBI
Heabro AMCHUIIMHBI
]_IaHHBIﬁ KypC CTaBUT cede OCJIBIO IIOKA3aTb IIPOUCXOKIACHHC W  PAa3BUTUC TAKHUX
(I)YH,IIaMeHTaJILHBIX MMOHIATUNM MaTEMaTUKH Kak YuCJIO0, MHOXKCCTBO, (b}IHKHI/IH, d TaKKe
[TIO3HAKOMUTDH CTYACHTOB C COBpCMGHHOﬁ TGOpHGﬁ MHOXECTB, TGOpI/Ieﬁ MCPBI u
HHTCI'paJIa, UT'PpAOIIHUX OT'POMHYIO POJIb B PA3JIMYHBIX 00J1acTSIX MAaTEMATHUKH.

3azlatm AUCHUIIJINHbI

3amaun M3y4eHUs JUCLUIUIMHBI 3aKIIOYAlOTCS B OBJIAJICHUNM OCHOBHBIMM TNOHSTHSIMH
Teopun (QYHKUUN JEHCTBUTENBHOIO MEPEMEHHOTro. Meroabpl M uaen Teopuu (yHKIUN
CIIOCOOCTBOBAJIM BO3HMKHOBEHMIO psifia HOBBIX MaTEMATUYECKUX AMCLUILUIMH U, KPOME TOrO,
IOPOHUKIM B Takue o00JacTH MaTeMaTHKH Kak TOMOJOTHs, TEOpUs BEPOSITHOCTEH,
(GYHKIMOHATIBHBIA aHANU3, TEOpUs AHAIUTUYECKUX (YHKIHMH, BapHUAallUOHHOE HCUUCIICHHE,
audepeHnraabHble ypaBHEHUS, TeopeTndeckas Gusnka u ap.

VYriyOnass 3HaHUS, MONy4YEHHbIE B Kypcax JIU(PEepeHIHalbHOTO U MHTErPajbHOTO
MCUYMCIICHMS, JAHHBIM Kypc MOABOJMUT €ro  ClylaTelied K MepeJoBbIM  pyOexam
COBPEMEHHOM MaTeMaTHKH, MO3BOJSET B3IJSHYTh HAa MAaTeMATUKy HE Kak Ha cBOJ (Gopmyil
U TEOpEM, a KaK Ha HENpepbIBHO Pa3BUBAIOIIYIOCS HAyKy, HCIOIB3YIOLUIYI0 TPyA U
TBOPYECTBO MHOTHX MOKOJIEHUA MaTeMaTuKoB - oT Apxumenaa 10 A.H. Koimoroposa.

Takoll B3rIsAa Ha MaTeMAaTHKy Kak Ha TBOPYECTBO NPHU3BAaH IMPUBIIEYb CTYACHTOB K
CaMOCTOSATEJIbHBIM HAayYHBIM HCCIIEIOBAHUSM.

B pe3ynbTaTe u3y4eHHs IUCUUILIMHBI CTYACHT JI0JKEH:

- meTp mpencraBineHre 00 OCHOBHBIX MOHATHUSX TEOPUH (YHKIUH AEHCTBUTEIBHOIO
IIEPEMEHHOTO.

- 3HaTh U YMETH JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI Kypca.

- 3HaTh, YTO TAKOE KOHEYHOE, CUYETHOE M HECUYETHOE MHOXKECTBA. YMETh CTPOUTH
IIPUMEPBI YKA3aHHBIX MHOKECTB.

- 3HaTh, 4eMy paBHbI MOIIHOCTH OCHOBHBIX MHOKECTB: MHOKECTBA PAlMOHAIBLHBIX
yypcen, MHOXKecTBa Todek ortpeska [0,1], mpamoii - R', mmockoctn - R? u T.0. YMers
IOCTPOUTH MHOKECTBO, MOIIHOCTH KOTOPOT0 GOJIbIlE MOIIHOCTH 33 aHHOTO MHOYKECTBA.

- VYMeTh CTPOUTH OTKPHITHIE, 3AMKHYThIE, COBEpIIEHHBIE MHOKECTBA HA NPSAMOH M Ha
mockocTy. IMeTh npejicTapiaeHne o GppakTaiax.

- YMeTh OnepupoBaTh ¢ METPUUYECKHMH, €BKJIUIOBBIMU, HOPMUPOBAHBIMU
IPOCTPAHCTBAMH, B YACTHOCTH, 3HATh B3aUMOCBS3b ITUX IIPOCTPAHCTB U
YMETb IOCTPOUTH TI000€ U3 yKA3aHHBIX IPOCTPAHCTB. 3HAThH KJIaCCHYECKUE
npoctpanctsa (R", C([a,b]), CL,([a,b]), I,, 1< p<x).

1.2. Ilnanupyembie pe3yabTaTbl 00y4eHHU S
B pe3ynbraTe 0OCBOSHUS TaHHOM TUCIUIUIMHBI Y 00y4arouuxcs (GOpMUPYIOTCS CIEAYIOLINe
KOMITETEHIINH:
VYK-1. Crioco0eH oCcy1ecTBIATh MOUCK, KPUTUYECKUM aHANIW3 U CUHTE3 UHPOPMALIHH,
MPUMEHSATh CUCTEMHBIN MOJIXO]I ISl pELIEHUS] TOCTABJICHHBIX 3aa4
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[1K-1. CniocobeH ocBauBaTh U UCIOIb30BATh TEOPETUUECKHUE 3HAHUS U TPAKTUYECKUE YMEHUS
Y HaBBbIKU B MPEAMETHON 00JIaCTH MPU pelIeHUH MPOo(ecCHOHATbHBIX 3a/1a4

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
INPOI'PAMMBI
JlucrumuinHa BXOAUT B 00s3aTenbHyI0 YacTh biioka 1 «Jlucuuminuel (MOAYIN)» U

ABJISIETCS] 00S3aTEILHON JJISI U3yUCHUS.
Hucrummaa  «Teopus GyHKIMA JEHCTBUTEIBRHOTO IEPEMEHHOTO» SIBIISIETCS COCTAaBHBIM
AJIEMEHTOM MaTEeMaTUYECKOTO armapara psjia AUCHUIUIMH. 3HAHUS U YMEHUS, MOJy4YCHHBIC
MpU M3YYEHUW MUCIHIUINHBI «Teopus GyHKINUNA AEHCTBUTEIBHOTO MEPEMEHHOTO» IIHPOKO
MPUMEHAIOTCS B TaKuUX [UCIHUIUIMHAX, KAK TE€OMETPHUS, TEOPUU BEPOSTHOCTEH, TEOPUH
(GyHKIMI KOMIUIEKCHOTO MIEPEMEHHOT0, 0OBIKHOBEHHbIE AU (hepeHIInaabHble YpaBHEHUS.

3. ObPBbEM U COAEP)KAHUE JUCLHHUIIJINHBI

3.1. O0neM TUCIHHUIIIHHBI

ITokasarens 00beMa JUCIUIIINHEI Koi-Bo yacos mo | Koa-Bo yacos 1o
O4YHOH popme OYHO-3204YHOI
dhopme

O0beM QUCHUIINHEI B 3aUE€THBIX €IUHHALAX 4 4
O0beM QUCHUIINHEI B Yacax 144 144
KonrakTHas pabora: 72,4 48,4
Jlexkun 36 24
[IpakTuueckue 3aHITUS 36 24
KoHTakTHBIE 4achkl Ha IPOMEKYTOUHYIO aTTECTAIHIO: 0,4 0,4
3ayer ¢ OLIEHKOH 0,4 0,4
CamocrosrenbHas paboTa 56 80
KonTpomib 15,6 15,6

dopma NpoMexyTOYHON aTTeCTalluu 0 OYHOM opMe: 3a4eT ¢ oLeHKoM B 8, 9 cemecTpax.

®opma IpOMEeKYTOUHON aTTeCTalluy IO OYHO-3a049HOM (hopme: 3ader ¢ oueHkoi B 9, 10 cemecTpax.

3.2. Conep:xaHue IMCUUIIMHBI
OuHnas popma 00yueHust

Kon-Bo
4acoB
HaumeHoBaHue pa3jaesioB (TeM)IUCHUIIHHbI
2
=
=<
[
L
=
: | &
= =
g £
= =
Tema 1. O01ee BBegeHne (KpaTKasi AaHHOTAIUSL Kypca). 1 1
JJIeMEHTHI TEOPHH MHOXKECTB. BBenenue (posb Teopur MHOXKECTB B MaTEMATHKE).
MHOXeCTBO, TOJIMHOXKECTBO, ITyCTO€ MHOXeCTBO. (O003HaUEHUs, ONpeACTICHHUS,
npumepsl). Onepanuu o0beIMHEHUS U ITepeceueHus MHOKeCTB. VIx cBoiicTBa. Teopema
0 CBOICTBax onepanuil 00beTUHEHUs U NepeceueHuss MHOKecTB. OrnpeeneHus
00BbeAMHEHUS U TIepeceYeHHUsI JTI000H COBOKYITHOCTH MHOKECTB (MHOKECTBO
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MHOKECTB) C UCIIOJIb30BaHUEM KBAaHTOPOB. JlononHenue MHoxecTB. [Ipunuun
NBOMCTBEHHOCTH. ONIpeeieHue Pa3HOCTH, TOTIOTHEHUSI MHOXECTB. Jloka3aTenbCcTBO
TeOpeMBb! "TIPUHLUI ABOWCTBEHHOCTH" .

Tema 2. CueTHbIE U HeCUeTHbIE MHOKECTBA.

OKBUBaJICHTHBIE  MHOXKecTBa.  Ompenenenue  oroOpaxenws.  OnpeneneHue
oToOpakeHHs: "Ha" (CIOpPBEKIIMH), OmpeaeseHne oTtoOpakeHus "B" (MHBEKIUH),
OmpesiciecHue  B3aUMHO  OJHO3HAYHOTO  OoTOOpakeHWst  (Omekiuu). [loHsATHe
DKBUBAJIEHTHOCTU MHOXKecTB. Ilpumepsl. CBoiicTBa TMOHATHUS SKBUBAJICHTHOCTH.
CuerHple MHOXecTBa. [Ipumepbl. CUETHOCTHP MHOXECTBA PAI[MOHATIBHBIX YHCEN.
OnpeJienenre HeCUeTHOTO MHOXKECTBA.

Tema 3. CBolicTBa CUETHBIX MHOKECTB.

J0Ka3bIBarOTCSl TEOPEMBI: 1) BCIKOE HEMyCTOE MOJAMHOXKECTBO CYETHOTO

MHOXECTBa KOHEYHO WM CUETHO; 2) oObenuHeHue (CyMma) 000 KOHEYHOW HIIH
CYCTHOM COBOKYITHOCTH CYETHBIX MHOYKECTB €CTh CHOBA CYETHOE MHOXKECTBO; 3) BCIKOE
OCCKOHEYHOE MHOXECTBO HMMEET CUETHOE MOJAMHOXKECTBO; 4) BCSIKOE OECKOHEHYHOE
MHO>KECTBO ~ DKBHUBAJEHTHO CBOEMY HWCTHHHOMY TOJIMHOXECTBY. BBogsTcs
anreOpanvdeckue ¥ TPAHCICHICHTHBIC umcia. Jloka3pBaeTcs, 4YTO MHOKECTBO
anredpandeckux uucen - cuetHo. ChopMynupoBaH psal 3a1ad A CaMOCTOATEIBHOTO
pEeIICHUS

Tema 4. HecueTHbIe MHOKECTBA.

Jloka3pIBaeTcs TEOpEMa O TOM, YTO MHOKECTBO JE€HCTBUTENIbHBIX YHCET,

3aKMiOYeHHbIX Mexay 0 wu 1, HecuerHo. IlpuBomarcs mnpuMepsl MHOMKECTB,
sKBUBaJIEeHTHBIX [0,1]. AKIIEeHTHpYyeTCsS BHUMaHUE HA TO, YTO JOKa3aHHas

TeopeMa SIBISIeTCS, TaK Ha3bIBaeMOM, "Teopemoii cymiecTBoBaHUsA" (CyIIECTBOBAHUS
00BbeKTOB ¢ "Mmimoxumu cBoiicTBamu"). Vcnonb3ys NaHHYIO TEOpeMy, JOKa3bIBaeTCs
CYILIIECTBOBAaHHE HPPALMOHAIBHBIX YHCENl M TpaHCIEHIEHTHhIX uucen. Jlanee,
NTOKA3bIBACTCS, YTO MHOXKECTBO MPPAMOHAIBHBIX YMCENl - HECUETHO, U Ooyee TOro,
SKBUBAaJIEHTHO oTpe3ky [0,1]. AHanornyHas 3ajada peniaeTcs OTHOCHUTEJIbHO
TPaHCLIEHJEHTHBIX uncen (oOpaimiaercs oco00e BHUMaHME Ha METOJIbI J10Ka3aTeIbCTBA
Takux 3ajad). Pemaercs 3ajaua: 10Ka3aTh, 4TO MHOXKECTBO BCEX MOCIIEI0BATEIbHOCTEH
u3 0 u 1 skBuBanentHo orpesky [0,1]. TIpu sTom mompoOHO paccMmarpuBaeTcs
npecTaBieHue yrucen u3 orpeska [0,1] B Buge IBOMYHOI 1poOu.

CdopmynupoBaH psij| 3a7a4 7151 CAMOCTOSITEIIBHOTO PEIICHUSI.

Tema 5. MOIIHOCTH MHOKECTBA.

[Tonsatue MonHOCTH MHOXKecCTBa. CpaBHEHHE MoIITHOCTEH. Omnpenenenus.

MOIIHOCTh CUETHOTO MHOXKECTBa. MHOXECTBa MOIIHOCTH KOHTHHYyyMa. AKCHOMA
BbIOOpa (akcuoma C unu akcuoma llepmeno). [lapanokc banaxa-Tapckoro. [Ipumepsr
"U3BECTHBIX" yTBEpXKIEHHM, T "ucnonb3yercs” akcuoma BbIOOpa (B 4YaCTHOCTH, IPU
TOKA3aTeIbCTBE TEOPEMBI O TOM, UYTO OOBEIMHEHHE JIFOOOM KOHEYHOW WM CUYETHOU
COBOKYITHOCTH CUETHBIX MHOXECTB €CTh CHOBA CYETHOE MHOXECTBO).

VcTopuueckasi crnpaBka: aHTHUHOMHUM M TapajoKchl, mapaiokc Paccenma (mapagokc
['oHcera), Teopema I'emenss O HENMOJNHOTE, AakKCHOMAaTHMKa TEOPUM MHOYKECTB
(axcuomatuku Z, BG, ZF), runore3a Kantopa (CH), pabdora I1.Kosna 1963 r.
(axcumomatuka ZF u akcromsl C , CH u ux otpunianus).

Tema 6. MoIHOCTL MHOKECTBA BCEX MOAMHOKECTB JAHHOI0 MHOKECTBA.
JloxazaTenbCcTBO TEOPEMBI O TOM, YTO MOIIHOCTh BCEX MOJMHOXKECTB HEMYCTOIO
MHOKECTBA OOJIBIIIE MOITHOCTH HMCXOIHOTO MHOXeCTBa. [IpeaBapuTenbHO TPUBECTH
TOKA3aTelIbCTBO 3TOM TEOpEeMbl JJsl "KOHEYHOMEPHOro  ciyyas'. AKIEHTHUPOBATH
BHHMAaHHE CIIyIIAaTeNIel Ha TO, YTO CYIIECTBYET "HEOTpPaHWYEHHAs IKaJla MOIIHOCTEN".
TeopeMa 0 MOIIIHOCTH BCEX MOJIMHOXECTB HATYPAJIBLHOIO psija.

Tema 7. Teopema Kantopa-bepHiureiina.
JloxazarenbcTBO TeopeMbl Kantopa-bepHmTeliHa W ee CIENCTBUS - TEOPEMBI O
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[IPOMEKYTOUHOM MHOKECTBE. [IprMepbl NpUMEHEHUS YKAa3aHHBIX BBILIE TEOPEM.
ChopMynupoBaH psijt 3a1a4 sl CAMOCTOSITENbHOTO PEILIECHHUSL.

Tema 8. MHoxkecTBa ToYeK B N-MepHOM €BKJIHI0BOM MPOCTPAHCTBE.

MHOKecTBa TOYEK Ha INIOCKOCTU U B TPEXMEPHOM IIPOCTPAHCTBE.

HarmoMHUTB: nekapTroBa NpsAMOYTOjibHas CUCTEMa KOOPAMHAT, KOOPAMHATHI TOYKH
TPEXMEPHOI'O MPOCTPAHCTBA, PAJUyC-BEKTOP TOUYKH, ONEPALUU CIIOKEHUS BEKTOPOB U
YMHOKECHMS Ha 4uCI0. [[nuHa BekTopa.

CkaisipHO€ IpoM3BeNEHUE BEKTOPOB. HamoMHuUTh, Kak ompenensercs pacCTOSHUE Ha
[IPSIMOM, Ha IIJIOCKOCTH, B TPEXMEPHOM IIPOCTPAHCTBE, CAENIATh pPUCYHKH. HanoMHuThH
OIlpe/ielIeHue JIMHEHHOro (BEKTOPHOIO) IMPOCTPAHCTBA. AKCHOMBI  JIMHEHHOIO
npocTpaHcTBa. [IpuMepsl TMHEHHBIX IPOCTPAHCTB.

Tema 9. CkajisipHoe mpou3BeleHHe BEKTOPOB B JIHHEHHOM MPOCTPAHCTBE.

CxansipHO€ MPOU3BE/ICHUE BEKTOPOB B JTUHEHHOM IMPOCTPAHCTBE. AKCHOMBI CKAJISIPHOTO
npousBeneHusa. CBONCTBAa CKaJIpHOro npousBeneHus. OnpenesneHne €BKIUI0BA
[IpOCTpaHCTBa, NpuMepbl. Hopma Bektopa. PaccrossHue Mexly TOUKaMu Ha IPSIMOM, Ha
IUIOCKOCTH, B TPEXMEPHOM THpocTpaHcTBe. MHoxecTBa ToueKk B N- MepHOM

N
CBKJIMJOBOM IIPOCTPAHCTBE R .

Tema 10. MeTpuyecKkue MPOCTPAHCTBA.
Metpuueckue npoctpancTBa. OmnpeznesnieHne METPUKU. AKCHOMBbI MeTpuku. CBONCTBA
MeTpuku. OrmpenesieHne METPUYECKOTO MpOocTpaHCcTBa. [lpumepbl MeTpUyYecKHX

N N
npoctpaHcTs: R, RlN, RZN,Rp, 1<p<w, RN,
RN, 1, 1,, 1 ps 1<p<ow, |, (obpatuts BHIMaHHE HA TO, UTO NMEPBBHIE TATH
MPOCTPAHCTB - KOHEYHOMEPHBIE, OCTalbHBIE - OeckoHeuHOMepHbIe). [IpocTpancTBO

M30JIMPOBAHHBIX TOYEK. BBecTH mpocTpancTBo HenpephiBHbIX (pynkuuil C (MHOMKECTBO
HENPEPBIBHLIX (QYHKIMA ¢ paBHOMEpHOM MeTpukoil) u mpocrpancteo CL,

(MHO>KECTBO HETIPEPBIBHBIX (DYHKIIMI C HHTETPATbHOW METPHUKON ).
CdopmynupoBaH psi 3aad 71 CAMOCTOSITEIBHOTO PEIICHUs

Tema 11. HopmupoBaHHbIe NPOCTPAHCTBA.

HopmupoBanHble  IIPOCTPAHCTBA. OnpeneneHre  HOPMBIL. Hopmuposannoe
npoctpaHcTBo. IIpumeprl. VYkazate Ha "B3aMMOCBA3B" MEXKIY METPUUYECKHUM,
€BKJINOBBIM u HOPMHUPOBAHHBIM IIPOCTPAHCTBAMH. dyHIaMeHTabHbIE

nocnenoBarenbHocTy. Kputepuit Koy cxoauMocTH 4MCI0BOM MOCIIEI0BATEIBHOCTH B
1
R*. Tlonsatne mnonnoro mnpocrpancrea. Ilommora R N, [IpuMepsl HEMOJIHBIX

IMPOCTPAHCTB. banaxoBsl IMPpOCTPAHCTBA. HpI/IBeCTI/I IIpUMEp MCTPUYICCKOTO
IMPOCTPAHCTBA, HC ABJIAIOIICTOCA HOPMUPOBAHHLIM.

Tema 12. HepaBencTBo Komn-Bynsikosckoro-1IBapua.

Jloxa3zarenbcTBOo HepaBeHcTBa Komm-byHskosckoro-lIIBapra. Teopemsl 0 TOM, 4YTO
11000€  €BKJIMAOBO IMPOCTPAHCTBO MOXHO CJielaTh  HOPMHUPOBaHHBIM, JH000€
HOPMHWPOBAHHOC MECTPHUIYCCKUM U nro0oe CBKJIMJOBO METPHUICCKHUM.

Tema 13. OTkpbIThIe M 3aMKHYTble MHoO:kecTBa. (Knaccmpuxauusi Todek m
MHOKECTB 110 PACIOJI0KEHHIO TOYEK.)

OTKpBITHIE U 3aMKHYTBIE MHOXKecTBa. B kadectBe "6a3oBoro" ("MonenbHoro ciuydvas')
paccMaTpPUBAIOTCS OTKPBIThIE U 3aMKHYThIE€ MHOYKECTBA B METPHUUECKOM IIPOCTPAHCTBE

N
R™. Okpecrnoctu. Onpenenenre OKPECTHOCTH B METPHYECKOM MPOCTPAHCTBE.
OnpefiesieHHe OKPECTHOCTM B JoOoM MeTpudeckoM mpoctpanctee (X, 0), B

vactHoCTH, B mpocTpancTBe C (MHOMKeCTBE HempepbIBHBIX (DYHKIMI ¢ paBHOMEpHOM
METPUKOM).

BHyTpeHHHE TOUKH, BHYTPEHHOCTh MHOKECTBA U OTKPHITHIE MHOXKECTBA.

JlaHbl omnpeneneHus: BHYTPEHHEH TOYKH, BHYTPEHHOCTH, OTKPBITOTO MHOJKECTBA.
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[IpuBeneHsl mnpuMepsl, BBeIeHBbl 0003Ha4YeHHs. CBOWCTBA OTKPHITHIX MHOMXECTB.
Jlokazansl Teopemsbl: 1) oObeauHEeHNE (CymMMa) JIFOOOTO YKCIIa OTKPBITBIX MHOXKECTB -
OTKPBITOE MHOXECTBO; 2) MepeceueHre KOHEUYHOTO YHCIIa OTKPBITBIX MHOKECTB €CTh
OTKpPBITOE MHOKECTBO. [loka3zaHo, 4TO GECKOHEUHOE MePEcCeueHre OTKPHITHIX MHOMKECTB
- HE 00513aTETILHO OTKPBITOE MHOXKECTBO.

Jlanbl orpeneseHus: MpeaeabHOM TOYKU, MPOU3BOJHOIO MHOXECTBA, W30JIMPOBAHHOU
TOYKH, TPAHUYHOU TOYKH, 3aMbIKaHUs, 3aMKHYTOro MHOXecTBa. (B wacTHOoCTH, naHbI
pa3Hble ONpeJeNIeHUsT 3aMKHYTOTO MHOXECTBA, M JIOKa3aHa WX SKBUBAJICHTHOCTD.)
[TpuBeneHo 60JIBIIOE YUCIIO TPUMEPOB, BBEIEHBI 0003HAUCHHSL.

Tema 14. CBoiicTBa 3aMKHYTBIX MHOKECTB.

Jloka3aHbl TEOpEMBI: 1) epecedeHue T000ro Yncia 3aMKHYTBIX MHOXKECTB -3aMKHYTOE
MHO>KECTBO; 2) 00bEeIMHEHUE KOHEYHOI'O YHUCJIa 3aMKHYTBIX MHOXECTB - 3aMKHYTOE
MHOKECTBO; 3) JOIMOJIHEHUE OTKPHITOIO MHOXECTBa ([0 BCEro MPOCTPAHCTBA) €CTh
3aMKHYTO€ MHOXECTBO, TOTIOJTHEHHE 3aMKHYTOI'O0 MHOXKECTBA (JJ0 BCETO MPOCTPAHCTBA)
€CTh OTKPBITO€ MHOXKECTBO. Jl0Ka3aTebCTBO TMEPBBIX JIBYX TEOPEM OMHPACTCS HA
MPUHLIAIT JABOWCTBEHHOCTH, CBOWMCTBA OTKPBITHIX MHOXECTB  (CM. TEOpeMbl 00
00bETMHEHNUN U TIEPECECUCHUH OTKPBITBIX MHOKECTB) U PE3YJIbTaT TEOPEMBI 3.
JlokazaHo, 4TO OecKOHEYHOe OOBEAMHEHHE 3aMKHYTBIX MHOXECTB — HE 0053aTelIbHO
3aMKHYTO€ MHOXecTBO. JlokazaHa teopema: ecnu F - 3amkxHyTOe MHOXeCTBO, a G -
OTKPBITOE MHOKECTBO, TO F \ G - 3amkHyToe, a G \ F- otkpsiToe MHOKecTBa. (Cuenan
AKICHT Ha TO, Y4TO BCe JoKasaHHbIC B myHKTax 20 u 3° TeopeMsl CIIpaBeUIMBBI I

mo6bIX MeTpuueckux npoctpancts (X, 0).)

Tema 15. CTpoeHHe OTKPBITBIX U 3aMKHYTBIX MHOKECTB HA NPAMOIi.

CTpoeHre OTKPBITBIX U 3aMKHYTBIX MHOKECTB Ha MPSAMOM.

JloKa3aHbl TEOPEMBI O CTPYKTYpE OTKPBITHIX M 3aMKHYTBIX MHOKECTB Ha YHCIOBOM
npsimoii. CdopMynupoBaHa TeopeMa 00 OTAEIMMOCTH (3aMKHYTBIX MHOXECTB Ha
npsimoit). IlpemmaraeTcss CcaMOCTOATENFHO —JIOKa3aTh YKa3aHHYIO TEOpeMy IS
CETMEHTOB.

Tema 16. KaHTOpOBO cOBepilIeHHOE MHOKECTBO.

KaHTOpOBO COBEPILIEHHOE MHOKECTBO.

JlaHo orpesieneHne COBEPIIEHHOT0 MHOKecTBa. [IpuBeneHbl MpuMepbl COBEPILIEHHBIX
MHOXecTB. CTpOMTCS KaHTOPOBO COBEPLIEHHOE MHOXKECTBO (JI0Ka3bIBA€TCs, YTO OHO
coBeplIeHHoe). BolsicHseTcs apudmerndeckas CTpyKTypa, "yIuBUTENbHbIE" CBONCTBA
KaHTOPOBAa COBEPIIEHHOIO MHOXECTBAa (MOIIHOCTh KaHTOPOBAa COBEPLICHHOTO
MHOKECTBAa paBHAa KOHTHHYYMYy, a CyMMa JUIMH "yAajisieMbIX" MpH €ro MoCTpOEeHUU
MHTEPBAJIOB pPaBHA E€AMHHUIIE), JaHbl ONpPENEICHUs HUTJE He IUIOTHOTO M BCIONY|
IJIOTHOTO MHOXECTB. [IpuBeneHbl mNpuMepbl TakuX MHOXecTB. Jloka3aHo, 4YTO
KaHTOPOBO COBEPILIEHHOE MHOYKECTBO SIBJISIETCS HUT/IE HE TUIOTHBIM.

"KaHTOopoBO coBepuieHHoe MHOXkecTBo" B RN, N >2.

[Toctpoens! "rpebenka Kanropa", "koBep Ceprnunckoro", "knaadumie CepnuHCKOro",
"cuexxunka Koxa". Bogurcs mnonstHe ¢pakrana. JlaeTca ucropuyeckas CHpaBKa,
NIelaeTcsl aKIEHT Ha COBPEMEHHBIX HCCIIEOBAaHUSIX B MaTeMaTuke U (QU3UKe
¢dpaktanbHOl  reomerpun  mpuponsl.  OOcyxknaeTcs  3aJaya  COBPEMEHHOTO
€CTECTBO3HAHMS: UCCIIe0OBaHHe MOPGHOIOTHH aMOp(HOTO.

Tema 17. HempepbiBHBIE 0TOOpakKeHUS] METPUYECKUX MPOCTPAHCTB.

HenpepbiBHbIE 0TOOpaKEHHUS] METPUUYECKUX TPOCTPAHCTB.

OTMETHM, YTO DS BOIIPOCOB, CBSI3aHHBIX C CYIIECTBOBAHHUEM M €IMHCTBEHHOCTHIO
pelleHni ypaBHEHM TOro WM HHOro Tuna (Hampumep, auddepeHIanIbHbIX
YpaBHEHMI), MOXXHO C(OPMYIHPOBaTH B BHUJE BONpPOCAa O CYIIECTBOBAHUH U
€IMHCTBEHHOCTH HEMOJBM)XHONW TOYKHM NPU HEKOTOPOM OTOOPAKEHUU METPUUYECKOTO
POCTPaHCTBA B CEO0sl.




JlaeTcs OmpeAETCHUE HENPEPhIBHOTO OTOOPAKEHHS METPHYECKUX MPOCTPAHCTB,
NpUBOMAATCS  TpuMepbl.  HemonmikHas  Touka  oToOpaxkeHws.  Cxumaroriee
oroOpaxkenue. [lpumepsl.

Tema 18. IIpuHIUN CXKUMAIOIIUX OTOOPAKEHHUIA.

[TprHIMT CKUMAIOIIUX OTOOPaKEHUI.

JlokaspiBaeTcst Teopema banaxa o [IpuHIHNE CXKUMAKOITMX OTOOpaKEHUH.
KommeHTHpyeTcsi BaAXKHOCTb 3TOM TEOPEMBI M €€ MPUMEHEHUE B Pa3IUYHBIX pa3jelnax
MaTeMaTuku. [IpuMeHeHre npuHIUna CKUMAIOIIUX OTOOpaKeHUH Ui 10Ka3aTeIbCTBA
TeopeMbl O CyIIECTBOBAHMM W €AMHCTBEHHOCTH pelieHus 3agaun Komm s
0O0BIKHOBEHHOTO UG (depeHIINaTbHOTO0 YpaBHEHUS IEPBOrO IMOPsIKa, pa3pelieHHOro
OTHOCUTEJIBHO MTPOU3BOAHOM.

Tema 19. KoMnjiekcHbBIE YncIa

OHepaI_II/II/I HaJd KOMIUJICKCHBIMU YHCJIaMH KAaK HaAJ CBOGOI[HBIMI/I BeKTopaMI/I (CJ'IO)KCHI/IG
U YMHOXXCHHE Ha YHCJI0). YMHOXXEHHE W JICJICHHE KOMIUICKCHBIX 4ucell. Moayib |
ApryMeHT KOMIUICKCHBIX uncenn. HepaBeHCcTBa ¢ MOIyIeM.

Tema 20.IToka3aTenbHast popMa KOMILUIEKCHBIX YHCEJT
@opmyner Diinepa. [lokasatenpHast ¢(ynknus. CHHYC M KOCHHYC KpaTHBIX YIJIOB.
TeopeMbl ciokeHus 17151 ToKa3aTesIbHONW (DYHKIMH, JUIsl CHHYCA U KOCHHYCA.

Tema 21

Dopmyasl MyaBpa: nepsasi 4 BTOpast

3BiIedeHne KOpHEH W3 KOMIUIEKCHBIX uyucen. M3o0pakeHne KOpHEH Ha KOMIUIEKCHOMN
MI0CKOCTH. POPMYIIBI IKOJbHON TPUTOHOMETPHH.

Tema 22.

MHoxkecTBa, KPUBBIE H 00J1aCTH

3ajaHne KpHUBBIX B MapaMeTpuieckoil ¢opme. OMHOCBA3HBIE W MHOTOCBSI3HBIC O0OJACTH.
OpuenTanys miockocT. ['paHniia MHOTOCBSI3HBIX 00acTeil. OTobpaxkeHus 1 QyHKIHU.

Tema 23.

Jlorapupmuuyeckass GpyHKuUHsA

Pasnuunble  Qopmbl  BBeneHuss — jorapudmuueckod  ¢yHkuuu.  Pemienue
TPUTOHOMETPUUYECKHX ypaBHeHHH. OOpaTHble TPUTOHOMETpPUUYECKHE (PYHKLIUU M HX
CBOIICTBa.

Tema 24.

AHAJIUTHYECKHE U TADMOHUYECKHE (PYHKIHH

[Tonstus auddepeHunpyeMocTd U aHaaUTHYHOCTH. HeoOxonumble M 10OCTaTOYHbIE
yCI0BUS aHANUTHYHOCTH. [ToHATHE rapMOHMYEeCKON (PYHKIINU.

Onepatop Jlamnmaca. Teopema 0 TapMOHUYHOCTH JEHCTBUTEIHLHONM ¥ MHUMOM 4acTei
aHanmUTHYeCKOoW (yHKIMHU. BoccraHoBieHHe AEHCTBUTENbHOM W MHUMOHM dacTeil
QHAINTUYECKON QYHKIIUU.

Tema 25

JJieMeHTapHble QYHKIIMH U UX CBOlicTBA

[lenast nuHeiHas QyHKIMA U ee reoMeTpUudecKuil cMbici. J{poOHO-uHeHas GyHKIus
1 €€ CBOMCTBA: KPYrOBOE CBOMCTBO, I'PYIIIIOBOE CBOMCTBO.

Tema 26

JiemMeHTapHbIe QYHKIUU U UX CBOMCTBA (MIPOJ0JIKEHHE)

[TokazaTenbHast U TPUTOHOMETPHUYECKUE (DYHKIMM, CTENEHHAas (YHKLIUS M PaguKall,
norapudmuueckas u oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKINN

Tema 27

NHTerpaj B KOMIUIEKCHOM MJI0CKOCTH

[loHsATHE MHTETpasia B KOMIUIEKCHOM TuiockocTu. CBoiCTBa MHTerpana. MHrerpanbHas
Teopema Komm: ayis 0qHOCBSI3HONW 00J1acTH, JJIsl MHOTOCBS3HOUM oOnacTu. [Ipumepsr.
KoHTypHbBIE HHTETpAJIBI.




Tema 28

NurerpanbHas ¢gopmyia Komm

BripakeHne 3HaueHHsI aHAIUTHUYECKOW (YHKIMH B 00JacTH uepe3 ee 3HaueHHs Ha
IpaHULe OJIHOCBS3HOM WIH MHOT'OCBSI3HOM o0nacTH. beckoneunas
QG GepeHIIMPYEMOCTh AHATUTUYECKON (PYHKITUH.

Tema 29
Psaabl Teilsiopa
Teopema Teinopa. [Ipumepsr. HepaBenctsa Komm u Teopema JInyBusis.

Tema 30
Psaabl Jlopana
Teopema eqMHCTBEHHOCTH U CleICTBUS U3 Hee. Teopema Jlopana.

Tema 31

Oco0ble TOUKH aHATUTHYECKOH PyHKINH

M301upoBaHHbIE 0COOBIC TOUYKU OJHO3HAYHON aHATUTUYECKON (YHKIIHH.
CBs13b HyJIEH U ITOJIFOCOB.

Bcero

36

36

OuHo-3204Hasi popma o0yueHHs

Koa-Bo
4acoB

HaumeHoBaHue pa3ie/ioB (TeM)IUCHHILIHHBI

IpakTuy
ecKHe

3aHATHSA

Tema 1. O01uee BBegeHne (KpaTKasi AaHHOTAIUSL Kypca).

JJIEMEHTHI TEOPUH MHOXKECTB. BBenieHue (posib TeopuM MHOXKECTB B MaTEMATHKE).
MHOXeCTBO, TOJIMHOXKECTBO, ITycTO€ MHOXeCTBO. (O003HaUeHus, ONpeAeTIeHHUS,
npumepsl). Onepanuu o0beIMHEHUS U TepeceueHnss MHOkecTB. X cBoiicTBa. Teopema
0 CBOMcTBax onepanuil 00beTUHEHUS U NepecedeHnss MHOXKecTB. OrnpeeneHus
00BEIMHEHUS U TIEPEeCeUEeHUs TI000H COBOKYITHOCTH MHOECTB (MHOKECTBO
MHOXECTB) C UCIOJIb30BAHNEM KBAaHTOPOB. JononHenne MHokecTB. [IpuHimn
nBOiicTBEHHOCTH. OnpesiesieHle pa3HOCTH, JOMOJIHEHUSI MHOXKECTB. Jloka3aTenbcTBO
TeOpeMbl "TIPUHIMN ABOMCTBEHHOCTH' .

| Jleknun

Tema 2. CueTHbIE U HeCUETHBbIE MHOKECTBA.
OKBUBAJICHTHBIE ~ MHOXecTBa.  Ompenenenue  oroOpaxenus.  OmpeaeneHue
oToOpaxeHus: "Ha" (CIOpBEKIUU), OMmpeAeNeHue oTtoOpaxeHus "B" (MHBEKIIHHN),
ONpejiesieHue  B3aUMHO  OJHO3HA4yHOro  oToOpakeHust  (Omekuuum). Ilonsarue
SKBUBAJICHTHOCTH MHOXECTB. [Ipumepbl. CBOICTBa NOHATHS SKBUBAJICHTHOCTH.
CuerHpie MHOXkecTBa. I[IpuMepbl. CUETHOCTP MHOMKECTBA PAMOHAIBHBIX YHCEIL.
OrnpezesieHre HECUETHOTO MHOYKECTBA.

Tema 3. CBOMCTBA CYETHBIX MHOKECTB.

JloKka3pIBatOTCs TEOPEMBI: 1) BCAKOE HENYCTOE IOJIMHOKECTBO CUETHOTO
MHOKECTBA KOHEYHO WJIM CYETHO; 2) oObequHeHue (CymMMma) Jt000M KOHEYHOH WU
CUYETHON COBOKYIHOCTHU CUETHBIX MHOKECTB €CTh CHOBA CYUETHOE MHOKECTBO; 3) BCAKOE
0ECKOHEYHOE MHOKECTBO HMMEET CUETHOE MOJMHOXKECTBO; 4) BCSIKOE OECKOHEUHOe
MHOXECTBO  DKBHUBJIEHTHO CBOEMY HCTUHHOMY  IIOJIMHOXECTBY.  BBonsTcs
anreOpandyeckue U TpaHCLUEHIEHTHble uucia. Jloka3plBaeTcs, 4YTO MHOKECTBO
anreOpandyeckux 4ucen - cyetHo. ChopMynupoBaH psiji 3a1ad JUIsl CAMOCTOSTEIBHOIO)

pelICHUS
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Tema 4. HecueTHbIe MHOKECTBA.

Jloka3pIBaeTcs TeOpeMa O TOM, YTO MHOKECTBO JE€HCTBUTENIbHBIX YHCET,

sakimoueHHbIX Mexay 0 wu 1, HecuerHo. IlpuBoasitcss mnpuMepbl MHOMKECTB,
SKBHUBaJICHTHBIX [0,1]. AKIIEHTHpYETCS BHUMAHKE Ha TO, YTO JOKa3aHHAsI

TeopeMa SBISETCS, TaK Ha3bIBaeMOM, "Teopemol cyliecTBOBaHUA" (CyILIECTBOBAHUS
00bekTOB ¢ "Tioxumu cBoidicTBamu'"). Mcmonb3ys JaHHYIO TeopeMy, JOKa3bIBaeTCs
CyILIECTBOBAaHUE UPPALMOHAIBHBIX 4YHCEI M TPAaHCUEHACGHTHBIX uucen. Jlanee,
TOKA3bIBACTCSI, YTO MHOXKECTBO HPpAIMOHAIBHBIX YHMCET - HEeCUETHO, U Oojee Toro,
SKBUBaJIECHTHO oTpe3ky [0,1]. AHanoruyHas 3ajiada pemaeTcs OTHOCUTEIBHO
TPaHCICHJICHTHBIX 4ncen (oOpamaercss ocoboe BHUMAaHUE Ha METOBI J0Ka3aTeIbCTRA
Takux 3aja4). Pemraercs 3amaya: 10Ka3ath, YTO MHOKECTBO BCEX MOCJIEIOBATEILHOCTEN
u3 0 u 1 skBuBanentHo orpe3ky [0,1]. Ilpu s3TomM moapoOHO paccMaTpuBaeTcs
npejacTaBiIeHue yncen u3 otpeska [0,1] B Buge IBOMYHOM ApOOH.

ChopmynupoBas psijt 3a7a4 7151 CAMOCTOSITEIILHOTO PEIICHUsI.

Tema 5. MoIIHOCTH MHOKECTBA.

[lonsiTue MomHOCTH MHOXECTBA. CpaBHEHHE MOLIHOCTEN. OnpeeneHusl.

MOILHOCTh CUETHOTO MHOYKECTBA. MHOXECTBa MOIIHOCTH KOHTHHyyMa. AKCHOMA
BbIOOpa (akcuoma C unu akcuoma Llepmeno). [Tapamoxc banaxa-Tapckoro. [Ipumepsl
"u3BeCTHBIX" yTBEp)KIEHUH, rie "ucnoisbp3yercs” akcuoma BbIOOpa (B YaCTHOCTH, IIPU
TOKA3aTEeNbCTBE TEOPEMBI O TOM, YTO OObEIWHEHHUE 000N KOHEYHOW WM CYETHOMN
COBOKYITHOCTH CUETHBIX MHOKECTB €CTh CHOBA CYETHOE MHOXKECTBO).

VcTopuueckasi crnpaBka: aHTHUHOMHUU M TMapajoKchl, mapafokc Paccenma (mapamokc
['oHcera), Teopema [I'emenss O HENMOJHOTE, AakKCUOMAaTHKa TEOPUU MHOXKECTB
(axcuomatuku Z, BG, ZF), runore3a Kantopa (CH), pa6ora I1.Kosna 1963 r.
(axcuomatuka ZF u akcuomsl C , CH u ux orpunianus).

Tema 6. MOIIHOCTE MHOKECTBA BCeX NMOJIMHOKECTB IAHHOT0 MHOKeCTBA.
JloKka3aTeNbCTBO TEOPEMBbl O TOM, 4YTO MOIIHOCTb BCEX IIOJMHOKECTB HEIYCTOI'O
MHOXecTBa O0JIbIlle MOLIHOCTH HCXOJHOr0 MHOXecTBa. [IpenBapuTenbHO MPHUBECTH]
TOKA3aTeNbCTBO ITOW TEOpeMbl Jjs "KOHEYHOMEpPHOro  ciydasd'. AKIEHTHPOBAThH
BHUMaHUE CIIyIIATENIEH Ha TO, YTO CYIIECTBYET "HEOrpaHUUYEHHAs IIKajla MOLHOCTEN" .
Teopema 0 MOIITHOCTH BCEX MOJAMHOYXECTB HATYPaJIbHOIO psija.

Tema 7. Teopema Kantopa-bepHiureiina.

JloxazarenbcTBO TeopeMbl Kantopa-bepHmTeliHa W ee CIENCTBUS - TEOPEMBI O
MIPOMEKYTOUHOM MHOeCTBE. [I[pruMepbl npUMeHEeHUs1 yKa3aHHBIX BBIIIE TEOPEM.
ChopMynupoBaH psijl 3a7a4 JIJIs1 CAMOCTOSTEIILHOTO PEIICHHUS.

Tema 8. MHoxkecTBa ToYeK B N-MEepHOM €BKJIHI0BOM NPOCTPAHCTBE.

MHO>K€ecTBa TOUEK Ha MIIOCKOCTU U B TPEXMEPHOM MPOCTPAHCTBE.

HanmomHuTh: nekapToBa NPsMOYTOJIbHAas CUCTEMAa KOOPAMHAT, KOOPAMHATBI TOYKHU
TPEXMEPHOI'0 MPOCTPAHCTBA, PAUYC-BEKTOP TOUKH, OINEpallMM CIIOKEHUS BEKTOPOB U
YMHOXEHHS Ha yuciio. [[nrHa BekTopa.

CkanspHoe mpou3BeeHNe BEKTOpoB. HamoMHUTh, Kak ompenensiercs pacCTOsIHUE Ha
IPSIMOM, Ha IJIOCKOCTH, B TPEXMEPHOM IIPOCTPAHCTBE, CAENaTh pUCYHKH. HarmoMHUTH
onpezesieHue JUHEHHOro (BEKTOPHOTO) MPOCTPAHCTBA. AKCHOMBI  JIMHEWHOTO
npocTtpaHcTBa. [IpuMeps! TMHEMHBIX TPOCTPAHCTB.

Tema 9. CkaJisipHoe Npou3Be/ieHNe BEKTOPOB B JIMHEIHOM NMPOCTPAaHCTBeE.

CkasiipHOE MTPOU3BEACHNE BEKTOPOB B JIMHEWHOM IPOCTPAHCTBE. AKCHOMBI CKaJISIPHOTO
npousBeneHus. CBoNCTBa CKalsipHOro mnpousBeaeHus. OmnpeneneHune eBKINIOBY
pocTpaHcTBa, npuMepsl. Hopma BekTopa. PaccTosiHue Mexay ToukamMH Ha IpsMOM, Ha
IUIOCKOCTH, B TPEXMEPHOM THpocTpaHcTBe. MHoxecTBa ToueKk B N- MepHOM

N
CBKIINJOBOM IIPOCTPAHCTBE R .
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Tema 10. MeTpuuyeckue NpocTpPaHCTBA.
Metpuueckue npoctpaHcTBa. OnpeneneHue MeTpuku. AKCHOMBbI MeTpuku. CBOWMCTBA
MeTpukd. OnpeneneHne METPUYECKOro ImpocTpaHcTBa. [Ipumepbl  MeTpUuYecKHx

N N
npoctpancTs: R, RlN, RZN,Rp, 1<p<w, RN,
RN, 1, 1, 1 o1 1<p<ow, |, (obpatuts BHUMaHHE HA TO, YTO MEpBBHIE TATH
IPOCTPAHCTB - KOHEYHOMEPHEIE, OCTANbHBIE - OeckoHeuHoMepHbie). IIpocTpaHcTBO

M30/IMPOBAHHBIX ToYek. BBeCTH MpocTpancTBO HenpepbiBHEIX GpyHkimii C (MHOMkeCTBO
HEMPEPBIBHBIX ~ (YHKIMH ¢ paBHOMEpHOM Merpukoit) u mpocrpancteo CL,

(MHO>KECTBO HETIPEPHIBHBIX (DYHKIMN C MHTETPAIbHOW METPHKON).
ChopMynupoBaH psiji 3aJa4 sl CAMOCTOSITEIbHOTO PEIIEHUS

Tema 11. HopmupoBaHHbIe NPOCTPAaHCTBA.

HopmupoBanHuele  mpocTpanctBa.  Ompenenenne  HOpMmbl.  HopmupoBanHoe
npoctpancTBo. [lpumepsl. VYka3zaTh Ha "B3aUMOCBSI3B" MEXKIY METPUUYECKUM,
€BKIIUOBBIM u HOPMHUPOBAHHBIM MIPOCTPAHCTBAMHU. dyHIaMeHTalbHbIE

nocienoBareabHocTH. Kputepuit Ko cxoaumocTu 4ucioBoil mMocie10BaTeIbHOCTH B
R? RN
. Ilonstue mnomHoro mnpoctpancTBa. IloxHOTa . Ilpumepsl HEMOJHBIX

npocTpaHcTB.  banHaxoBbl  mpocTtpaHcTBa. IlpuBectn  mpumep  METpUUYECKOTO
POCTPAHCTBA, HE SIBJISIOIIETOCSI HOPMUPOBAHHBIM.

Tema 12. HepaBencTBo Komu-bBynsikoBckoro-1IBapua.

JlokazatenbecTBo HepaBeHcTBa Komm-bynskosckoro-IIBapna. Teopembl 0 TOM, 4TO
11000€  €BKJIMI0BO IPOCTPAHCTBO MOXKHO CHelaTb HOPMHUPOBAHHBIM, JII000€
HOPMHPOBAHHOE METPUUECKUM M JIH000€ EBKJINIOBO METPUUECKHUM.

Tema 13. OTKpbIThIe M 3aMKHYTble MHoO:kecTBa. (Knaccmpuxauusi Todek m|
MHOKECTB 110 PacloJI0KEHHIO TOYEK.)

OTKpBITBIE W 3aMKHYTBIE MHOKeCTBa. B kadectBe "0azoBoro" ("mMomenbHOro ciuydvas')
PacCMaTpPUBAIOTCS OTKPBITBIE U 3aMKHYThIE MHO>KECTBA B METPUUYECKOM IIPOCTPAHCTBE

N
R ™. Oxpecrnoctu. Omnpenenenne OKPECTHOCTH B METPHYECKOM IIPOCTPAHCTBE.
OnpesiesieHHe OKPECTHOCTH B JI0OoM MerpuueckoM mpoctpanctee (X, 0), B

yacTHOCTH, B TpoctpanctBe C (MHOMeCTBe HeNmpephIBHBIX (YHKIMH ¢ PABHOMEPHOM
METPUKON).

BHyTpeHHHE TOYKH, BHYTPEHHOCTh MHOYKECTBA U OTKPBITHIE MHOXKECTBA.

JlaHbl ompeieNeHHs: BHYTPEHHEH TOYKH, BHYTPEHHOCTHM, OTKPBITOTO MHOKECTBA.
[IpuBeneHsl mnpuMepsl, BBeIeHBI 0003Ha4YeHHs. CBOWCTBA OTKPBITHIX MHOMXECTB.
Jloka3anbl TeopeMbl: 1) oObenuHeHne (cymma) JIF000TO YHcia OTKPBITBIX MHOXKECTB -
OTKPBITOE MHOXECTBO; 2) MepeceueHre KOHEYHOTO YHCIIa OTKPBITBIX MHOKECTB €CTh
OTKPBITOE MHOXKECTBO. J[oka3aHO, 4TO OECKOHEUHOE MepeceYeHUe OTKPHITHIX MHOKECTB
- HE 00s13aTETIbHO OTKPBITOE MHOXKECTBO.

JlaHbl onpeneneHus: NpenenbHON TOYKH, MPOU3BOJHOTO MHOXECTBA, W30JIMPOBAHHON
TOYKH, TPAaHUYHOW TOYKH, 3aMBIKaHU, 3aMKHYTOTO MHOXecTBa. (B wacTHOCTH, maHbI
pasHble ONpEeIeNCHUs 3aMKHYTOTO MHOKECTBA, M JIOKa3aHa MX AKBUBAJIEHTHOCTD.)
[TpuBeneHo 00JIbIII0E YHCIIO IPUMEPOB, BBEJCHBI 0003HAUCHHUS.

Tema 14. CBoiicTBa 3aMKHYTBIX MHOKECTB.

Jloka3aHbI TEOPEMBIL: 1) mepecedeHne Jr00ro Yrucia 3aMKHYTHIX MHOXKECTB -3aMKHYTOE
MHOXECTBO; 2) 00BbEIMHEHHE KOHEYHOTO YHMCJIa 3aMKHYTBIX MHOXXECTB - 3aMKHYTOE]
MHOXECTBO; 3) IOMOJHEHHWE OTKPHITOTO MHOXXECTBa (0 BCETO MPOCTPAHCTBA) €CTh
3aMKHYTO€ MHOXECTBO, JIOTIOJTHEHUE 3aMKHYTOTO MHOKECTBA (/10 BCErO MPOCTPAHCTBA)
€CTh OTKPBITOE MHOXKECTBO. /[0Ka3aTelbCcTBO TNEPBBIX JIBYX TEOPEM OIMHUPAECTCS HA
NPUHIUI JBOMCTBEHHOCTH, CBOMCTBAa OTKPBITHIX MHOXECTB  (CM. TeopeMbl 00
00BbEIMHEHNH U MIEPECEUEHNN OTKPBITHIX MHOXKECTB) M PE3YJbTAT TEOPEMBI 3.
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Jloka3aHo, 4YTO OECKOHEYHOE OOBEAMHEHHE 3aMKHYTHIX MHOXECTB — HE 0053aTeNbHO
3aMKHYTOe MHOXKecTBO. Jloka3aHa Teopema: ecnu F - 3aMKHyTOe MHOXECTBO, a G -
OTKpBITOE MHOXKECTBO, TO F \ G - 3amkHyToe, a G \ F- otkpbeiToe MHOKecTBa. (CrenaH|
AKLEHT Ha TO, 4TO BCe joKasamubie B myHktax 2° u 3° TeopeMsl CIpaBe BBl I

r6BIX MeTpuyeckux npoctpancts (X, p).)

Tema 15. CTpoeHne OTKPBITBIX H 3aMKHYTBIX MHO’KeCTB HA IIPSIMOM.

CTpoeHre OTKPBITHIX U 3aMKHYTHIX MHOKECTB Ha MPSMOIA.

Jloka3zaHbl TEOPEMBI O CTPYKTYPE OTKPBITBIX U 3aMKHYTBIX MHOKECTB Ha 4YMCIOBOM
npsimoi. CdopMynupoBaHa TeopeMa 00 OTHEIMMOCTH (3aMKHYTHIX MHOXECTB Ha
npsimoit).  Ilpemuiaraercst caMOCTOATENBHO JI0KA3aTh YKa3aHHYIO TEOpeMy  JUIs
CETMEHTOB.

Tema 16. KaHTOpPOBO cOBepIlIeHHOE MHOKECTBO.

KaHTOpOBO COBEpILIEHHOE MHOXKECTBO.

JlaHo ormpezneneHne COBEPLICHHOr0 MHOKecTBa. [IpuBeneHbl MpUMeEpbl COBEPILIEHHBIX
MHOKeCTB. CTpPOUTCS KaHTOPOBO COBEPLLIEHHOE MHOXKECTBO (JI0Ka3bIBAETCS, YTO OHO
coBeplieHHOe). BolsicHseTcs apudmerndeckas CTpyKTypa, "yauBUTENbHBIE" CBONCTBA
KaHTOpPOBAa COBEPIIEHHOI'O MHOXXECTBa (MOIIHOCTb KaHTOpPOBA COBEPILIEHHOTO
MHOKECTBA paBHA KOHTHHYYMY, a CyMMa JUIMH '"yAalseMbIX" MpH €ro MOCTPOSHUU
MHTEPBAJIOB paBHA €AMHMUIIE), JaHbl ONPENCJICHUS HUIAE HE IUIOTHOTO M BCIONY)|
TUIOTHOTO MHOXecTB. [IpuBeneHbl TpHUMEpbl TaKUX MHOXECTB. JlokazaHO, dTO|
KaHTOPOBO COBEPILICHHOE MHOXKECTBO SIBJISIETCS HUT/IE HE TUIOTHBIM.

"Kantoposo cosepuieHHoe MHOKeCTBO" B R NON>2.

[Toctpoenn! "rpebenka Kanropa", "koep Cepnunckoro", "knanoume CepnuHckoro",
"cuexxunka Koxa". Bogurcs monstHe ¢pakrana. JlaeTcs ucropuyeckas CHpaBKa,
IeIaeTCsl aKIEHT Ha COBPEMEHHBIX HCCIENOBAaHHSIX B MaTeMaTuke U (QHU3UKe
dpakTanbHOM  Teomerpun  mpuponabl.  OOcyxkmaercs  3ajada  COBPEMEHHOTO
€CTECTBO3HAHMUS: HccieoBaHue Mopdororuu aMmophHOro.

Tema 17. HenmpepbIBHBIE 0TOOPaKeHNsI METPUYECKUX MPOCTPAHCTB.

HenpepbIBHBIE 0TOOpaKEHNSI METPUIECKUX TIPOCTPAHCTB.

OTMCTI/IM, 4TO psdaAa BOIPOCOB, CBA3AHHLIX C CYHICCTBOBAHHMEM U CAWMHCTBCHHOCTLIO)
pelIeHuil ypaBHEHMH TOrO WJIM HMHOTO TuHa (Hampumep, IUudQepeHInaIbHbIX
ypaBHEHU), MOXXHO Cc(GOpPMYyIUpPOBaTh B BHJE BOMpPOCa O CYIIECTBOBAHUH W
€IMHCTBEHHOCTH HETOJBIKHON TOYKU TPU HEKOTOPOM OTOOPaKEHUH METPHYECKOTO
IIPOCTPAHCTBA B CEO4.

JlaeTcs oOmpeAeNieHne HENPEPhIBHOTO OTOOPAKEHHS METPHYECKUX MPOCTPAHCTB,
npuBoJATCS  npuMepbl.  HemoaBmwkHas  Touka — oToOpaxkeHus.  CokuMmaroliee
otoOpakenue. Ilpumepsl.

Tema 18. [IpuHIMI CKUMAIOIIMX OTOOPAKEHUIA.

[TpyHIIUI CXKUMAIOIIUX OTOOpasKeHUH.

Jloka3piBaeTcsa TeopeMa banaxa o [IpuHiune cxuMarommx oToopakeHui.
KoMMeHTupyeTCsi BaXXHOCTh 9TOW TEOPEMBI M €€ NPUMEHEHUE B Pa3IUYHbIX pa3zenax
MaTeMaTuku. [IpuMeHeHre npuHIUna CKMMAIOIIUX 0TOOpaKeHUH Ui 10Ka3aTeIbCTBA
Teopembl O CyIIECTBOBaHMM M €IMHCTBEHHOCTH pelleHus 3agaun  Komm s
0OBIKHOBEHHOTO J1((EepeHIINaTbHOTO YPaBHEHUS IEPBOrO MOpsIKa, pa3pelieHHOro
OTHOCHUTEJIBHO IIPOU3BOJIHOM.

Tema 19. KoMmiekcHbIe YHcIa

Omnepanuu HaJ KOMIUIEKCHBIMU YUCJIaMU KaK HaJ CBOOOJHBIMU BEKTOPaMH (CIOKEHUE
151 YMHO)KeHI/Ie Ha '—II/ICJ’IO). YMHO}KGHI/IG U OCJICHUEC KOMIIJICKCHBIX YHUCECII. MOI[y.TII) H
apryMeHT KOMIUIEKCHBIX uncen. HepaBeHcTBa ¢ MOayneM.

Tema 20.IToka3zaTesbHast (OpMa KOMILIEKCHBIX YHCE
Dopmynsl Oiinepa. IlokazarenbHass QynHkuus. CHHYC M KOCHHYC KpaTHBIX YIJIOB.
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TeopeMsl cioXkeHus 1711 TOKa3aTeNbHOW (DYHKINH, JUISl CHHYCa U KOCHHYCA.

Tema 21

Dopmyasl MyaBpa: nepsasi U BTOpast

3BiIcueHHEe KOpPHEH W3 KOMIUICKCHBIX uyucell. K3o0paxkeHne KOpHEH Ha KOMIUICKCHOMH
MJ10CKOCTH. DOPMYJIBI IIKOIBHON TPUTOHOMETPHUH.

Tewma 22.

MHoO:KeCcTBa, KpUBbIE H 00J1aCTH

3amanrie KPUBBIX B TapaMeTpuieckoil (opme. OIHOCBSA3HBIE W MHOTOCBS3HBIC OOJACTH.
OpuenTanus miockocTH. ['panuia MHOTOCBSI3HBIX oOsacteil. OToOpaXkeHus 1 (YYHKITHH.

Tema 23.

Jlorapudmuueckas pyHkuus

Paznuunble  ¢opmbl  BBeaeHus — Jorapudmuyeckod  QyHkuuu.  Pemienue
TPUTOHOMETPUUYECKUX ypaBHeHHU. OOpaTHbIE TPUTOHOMETPHUYECKHE (YHKIMU U HX
CBOICTBA.

Tema 24.

AHAJIMTHYECKHE U TApMOHUYecKue PYHKIUU

[Toustust nuddepenupyeMocTd U aHATUTUYHOCTH. HeoOXomumble U TOCTaTOUHBIE
YCIIOBUS aHATUTHIHOCTH. [ToHATHE rapMOHUYECKON (hYHKITUH.

Onepatop Jlamnaca. Teopema 0 rapMOHUYHOCTH JEHCTBUTEIBHOM M MHHUMOM 4acTel
aHATUTUYECKON (yHkmu. BoccraHoBieHue AEUCTBUTENBHOM UM MHHUMOM YacTel
QHATUTUYECKOU DYHKIIUU.

Tema 25

JyieMeHTapHble (PYHKIIUM U UX CBOHCTBA

[lenast muHeiHas QyHKIHA U €€ TeOMETPUYECKHA CMBICI. J[poOHO-MHEeHas QyHKIs
1 €€ CBOMCTBA: KPYrOBO€ CBOMCTBO, IPYIIIOBOE CBOMCTBO.

Tema 26

JJieMeHTapHble (PYHKIUM U UX CBOICTBA (IIPOJ0JIZKEHHE)

[lokazarenbHass U TPUTOHOMETpUYECKHE (YHKIIMM, CTENEHHas (QYHKUIUS U pajuKa,
norapudmuueckas u oOpaTHbIE TPUTOHOMETpUYECKHE (PYHKIIUN

Tewma 27

NHTerpaj B KOMILUIEKCHON II0CKOCTH

[TonaTHe MHTETpasia B KOMIUIEKCHOM TuiockocT. CBoiicTBa MHTerpana. MurerpanbHas
Teopema Komm: amns oJHOCBSA3HOM 001acTu, JUis MHOTOCBA3HOM ob6nactu. Ilpumepsl.
KoHTypHBIE HHTErPAJIBIL.

Tema 28

NuTterpanbsuas ¢gopmyaa Kommn

BolpakeHue 3HaueHHs aHAIUTHYECKOM (DyHKUIMU B o0JlacTU 4yepe3 ee 3HAueHus Ha
IpaHuLEe OJIHOCBSI3HOM I MHOTOCBSI3HON o0nacTH. beckoneunas
T depeHIMPYEeMOCTh aHATUTUYECKON (DYHKITUH.

Tema 29
Psaabl Teilsiopa
Teopema Teinopa. [Ipumepsl. HepaBenctsa Komn u Teopema JIlnysuss.

Tema 30
Psaabl Jlopana
Teopema eMMHCTBEHHOCTH M CJIeACTBUS U3 Hee. TeopeMa Jlopana.

Tema 31

Oco0ble TOYKH AHAIUTHYECKON PpyHKIIUM

M30nupoBaHHbIE 0COOBIE TOUKH OJHO3HAUYHOW aHATUTHYECKON (DYHKIIUH.
CBs13b HYJIEN U MOJIFOCOB.
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Bcero 24

4. YYEBHO-METOJAYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOMN PABOTHI

OBYYAIOUIUXCS
Tembl 1151 HN3yuaembie Kouunyect DopMbI Mertoanueckue dop
CaMOCTOSIT BOIPOCHI BO YACOB | CAMOCTOSIT obdecnieyeHust MBI
€JILHOTO eJILHOI oT4er
U3YYEeHHs O4 | OuHo padoThI HOCT
Ha | - "
s | 3204
Hasl
1. Axcuoma | ITapamokc banaxa- 3 5 W3zyuenue http://eqworld.ipmne | Jloma
BbIOOpA. Tapcxkoro. ITpumepsr yueOHOI t.ru/indexr.htm IIHee
"U3BECTHBIX" auteparypsl | http://www.ph4s.ru/ | 3agan
YTBEPIKIACHHIA, T1Ie , peienue | books_mat.htmi ue
"ucnonw3yercs" 3a71a4
akcuoma BbIOOpa (B
YaCTHOCTH, TIPH
JI0Ka3aTeIbCTBE
TEOPEMBI O TOM, YTO
00bEeTMHEHNE
0001 KOHEYHOH
WJIM CYETHOU
COBOKYITHOCTH
CUCTHBIX MHOYKECTB
€CTh CHOBa CUETHOE
MHOXECTBO).
2. Teopema I'enens o 3 5 W3sygyenue | http://eqworld.ipmne | loma
AKCHOMATH | HENOJHOTE, yueOHOI t.ru/indexr.htm IIHee
ka Teopun | runore3a Kanropa nauteparypsl | http://www.phds.ru/ | 3agan
mHoxecTB. | (CH), pabora , pemienne | books_mat.html ue
[1.Kosna 1963 r. 3aj1ad
(axcmomaruka ZF u
akcuomsel C , CH n
UX OTPHUIIAHUSA).
3."Kanropo | "I'pebenka 3 5 Uzyuenue http://eqworld.ipmne | Jloma
BO KanTopa", "koBep yueOHOI t.ru/indexr.htm IIHee
coBepmeHH | CeprimHCKOTO", autepatypsl | hitp://www.ph4s.ru/ | 3aman
oe "kanoue , peienue | books_mat.htmi ue
MHO)kecTBO | CepnuHCKOro", 3a7a4
m g RN, | "cHexunka Koxa".
N>2.
4.Ctpyktyp | CTpoeHHE OTKPBITHIX | 3 5 Nzydenne http://eqworld.ipmne | Jloma
a Y 3aMKHYTBIX yueOHO t.ru/indexr.htm IIHee
OTKPBITOIO | MHOXKECTB. nauteparypsl | http://www.ph4s.ru/ | 3agan
MHO€ECTBa , petienne | books_mat.html ue
Ha MPSMOI. 3a/1a4
S5.Ilonnota | ®yHnameHtanbHas | 3 5 Wzyuenue http://eqworld.ipmne | Toma
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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 | MOCIET0BATEIBHOCT y4eOHOI t.ru/indexr.htm IIHee
oro b. aurepatypsl | http://www.ph4s.ru/ | 3agan
IIPOCTPAHCT , pemeare | books mat.html ue
Ba C([a,b]). 3a/1a4
6.Metpuue | OyHIamMeHTAIbHAS Nzydenue http://eqworld.ipmne | Jloma
CKOE IOCJIEAOBATEILHOCT y4eOHOM t.ru/indexr.htm [IHEE
MPOCTPAHCT | b, HE SIBJISTFOIIASICS auteparypsl | http://www.ph4s.ru/ | 3agan
BO CL, | cxonsmeiics. , PEIlICHHE books_mat.html ne
([a,b]) 3aaa4d
7. Teopemsl | MeTpudeckoe, Nzydenue http://eqworld.ipmne | Jloma
O TOM, YTO | HOPMHPOBAHHOE U y4eOHOM t.ru/indexr.htm IIHEee
moboe €BKJIMIOBO nureparypsl | http://www.phds.ru/ | 3anan
CBKJIMIOBO | IIPOCTPAHCTRBO. , pemeare | books mat.html ue
OPOCTPAHCT 3a7a4
BO MOXHO
clieNaTh
HOPMHUPOBa
HHBIM,
moboe
HOPMHPOBa
HHOE
METPHYECK
UM u
moboe
CBKJIUIOBO
METPHYECK
UM.
8.Ionsapusie | [ossspHbIe Wsyuenune | http://eqworld.ipmne | Toma
KOOPAMHATHL | KOOPAWHATHI HA yaeOHOI t.ru/indexr.htm IHee
TUTOCKOCTH M UX autepartypsl | http://lwww.ph4s.ru/ | 3aman
CBSI3b C , petienne | books_mat.html ue
JE€KapTOBBIMH 3a/1a4
KOOpAWHATAMHA
9. Kpussle, | Kpupas Diinepa, Nzyuenue http://eqworld.ipmne | Jloma
3aJIaHHBIE B | jjorapU(pMHUYECKUE y4eOHOMI t.ru/indexr.htm IIHee
TOJIAPHOH KpPHUBBIC nurepatypsl | http://www.ph4s.ru/ | 3agan
cucTeme , pemienre | books_mat.html ue
KOOpAUHAT 3amau
10. OTtobpaxenue Nzyuenue http://eqworld.ipmne | Joma
Kpyrosoe OKPY)KHOCTH HIIH y4eOHOMI t.ru/indexr.htm IIHEee
CBOHCTBO psIMOl Ha KpYT U aurepatypsl | http://www.ph4s.ru/ | 3aman
Apo6Ho- (WK TIPAMYIO , pemienre | books_mat.html ue
JIMHEHHON sazau
GyHKIIH
11. CBoiicTBa rpyIIibl, Wzyuenne | http://eqworld.ipmne | JToma
I'pynmosoe | o6parHoe yueOHOU t.ru/indexr.htm 1Hee
CBOHICTBO 0TOOpakKeHHE, nauteparypsl | http://www.ph4s.ru/ | 3agan
Apo6Ho- KOMITO3HUIIUS , pemenne | books_mat.html ue
JTAHCHHON OTOOpaKEHHI 3a7a4
dhysKIIH
12. OTKpBITHIE Nzyuenue http://eqworld.ipmne | Jloma
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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

MHoxecTBa | MHOXKECTBA, y4eOHOI t.ru/indexr.htm IIHee

M 00NACTH | 3aMKHYyTBIE nureparypsl | http://www.phds.ru/ | 3anan

Ha MHOYKECTBA, , pemeare | books mat.html ue

KOMIUICKCHO | 11pokomoThIe 3aj1a4

U IITIOCKOCTHU OerCTHOCTI/I

13. OxpecTHOCTH 5 5 N3zyuenue http://eqworld.ipmne | JToma

OKpECTHOCT | KOHEYHBIX TOYEK M yueOHO t.ru/indexr.htm IIHee

M KOHCUHBIX | GeckoHEUHON autepatypsl | http://www.ph4s.ru/ | 3agan

ToHeK 1| ynanennoi To4ky, , pemenue | books_mat.html ue

OcckonedHo KOJIbIIa 3aj1a49

1 yJaJICHHOU

TOYKHN

14. OTtobpakeHus 5 5 N3zyuenue http://eqworld.ipmne | Jloma

OrolpakeH | cunyca, KOCHHYCA, yueOHOM t.ru/indexr.htm 1IHee

ui, DKCIIOHEHTHI auteparypsl | http://www.ph4s.ru/ | 3amgan

OCYIIeCTBIIA , pemenne | books_mat.html ue

€MBbIC 3a1a4

JJIEMEHTAPH

bIMH

GyHKIISIMA

15. Paznoxenue 5 5 W3zyuyenue | http://eqworld.ipmne | Toma

JIuneiinas | umeiinoro y4eOHOM t.ru/indexr.htm IIHEeE

@yHKHfI’I 1 | oToOpaskeHUs Ha TPU nuteparypsi | http://www.phds.ru/ | 3aman

CC CBOMCTBA | ¢ocTaBasromumx , pemenue | books_mat.html ue
O0TOOpaXCHHUS 3aaq

16. ITonsaTue | KoHCTpyKIHs 5 5 Nzyuenue http://eqworld.ipmne | Joma

0 PUMaHOBOM y4eOHO t.ru/indexr.htm IIHee

PUMAHOBOH | yj0pepXHOCTH autepatypsl | http://www.ph4s.ru/ | 3agan

TIOBCPXHOCT | kpajpaTHOTO KOPHs , pemienue | books_mat.html ue

" 3a71a4

Hroro 56 |80

5. ®OHJ OHEHOYHBIX CPEACTB JJIs1 IPOBEJAEHWA TEKYIIEA "1
INPOMEXYTOYHOU ATTECTAIIUUA 11O JIUCHUITJIMHE

5.1. IlepeyeHb KOMIETeHUHI ¢ yKa3aHHeM 3TanoB X (GopMHPOBaHMS B INpoLecce OCBOCHMS
o0pa3oBaTeIbHOM NPOTrPAMMBI

Ko v HanMeHOBaHNE KOMIIETEHIINH

VYK-1. CnocoOeH oCyIecTBIATh MOUCK,
KPUTHYECKHI aHAJIN3 U CUHTE3 HH(OpMaIu,
MPUMEHSTh CUCTEMHBIN TOJIXOJ ISl PELICHUS
IIOCTABJIEHHBIX 3a7a4

Otansl OpMHUPOBAHUS
1. PaboTa Ha yueOHBIX 3aHATHSX.
2. CamocrosTenbHas pabora.

1. PaboTa Ha y4eOHBIX 3aHATHUSAX.
2. CamocTosTenbHas padora.

IIK-1. Crioco0en ocBanBaTh U MCIIOJIL30BaTh
TEOPETUUECKHUE 3HAHUS U TPAKTUUECKUE YMEHUS
Y HaBBIKH B IPEIMETHON 00JIACTH TIPH PEIICHUHN
npodeccnoHaNbHBIX 33724

5.2. Onucanmne mnoka3arejieli W KpPUTepHeB OIEHMBAHUS KOMIETEHIMI Ha Pa3JIMYHBIX JTanax WX
(popmupoBanus, onMcaHue MKAJ OLeHUBAHUA
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http://eqworld.ipmnet.ru/indexr.htm
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OnenuBaemble | YPOBEHb Oran Onucanue Kpurepun [Ixana
KOMIIETEHIIMH | chopmMupoBaHHOCTH | hopMHpOBaHUS | OKa3aTesnen OIICHUBAHMS | OI[CHUBAHMS
VK-1 IToporosslii 1. PaGorana | 3uaTs: Homamnee [MIxana
y4eOHBIX *COBPEMCHHBIC 3aJ1aHue OILICHUBaHUS
3aHATHSIX. TCOpUH 1 METO/BL B KOHTPOJIbHAS | JIOMAIIHETO
2. Camocros- obractu Teopuu pabora 3amaHus
TeJIbHAs cbvaKHHH KomnokBuym | IIkana
JEHCTBUTEIBHOTO
pabora. . OLICHUBAHUS
MEPEMEHHOTO; .
*3HAYCHUE U MECTO KOHTpOJILHON
JUCHHUIUTAHBI B 001IIei paboTeI
KapTHHE MHpA. Hlxana
VMeTh: OLICHUBAHUS
*SICHO U JIOTUYHO KOJUIOKBHYyMa
U3J1arath MOTy4YCHHbIC
0a30BbIc 3HAHUS;
*ICMOHCTPHPOBATh
MMOHMMaHUE O0IIeH
CTPYKTYpBI
JMCUHUILTAHBI U
B3aMMOCBSI3H C
JPYTrUMU
JHCHUUTLTMHAMH
* perarh 3a/1a4H,
CBA3aHHBIC C
NIpEAMETHOU
00J1acTBI0, C YIETOM
COBPEMEHHBIX
JIOCTUKEHUI HAYKU;
*[IPUMEHSITh
nH(OPMAITMOHHO-
KOMMYHUKAITUOHHBIC
TEXHOJIOTUH ISt
3¢ hekTuBHOTO
pelLIeHNs Hay4YHBbIX U
TIPUKJIAIHBIX 3a]1a4,
CBSI3aHHBIX C
peaMETHOU
00JIaCTBIO.

[IponBunyTHII 1. PaGorana | 3Hats: JomaiHee [xana
y4eOHBIX *COBPEMCHHBIC 3aJaHuE OLICHUBAHUSA
3AHSTUSX. TEOpHUH 1 METONBI B KOHTPOJIbHAS | JIOMAIIHETO

2. Camocros- obacTu Teopuu pabora 3a1aHus

TeIbHas q)yfIKHHH Komnoksuym | Ilkana
JEHCTBUTEIBHOTO

pabora. . OLICHUBAHUS
MIEPEMEHHOTO; .
*3HAYCHUE U MECTO KOHTPOTILHON
JMCLMILIMHEL B 00IEN paboTsI
KapTHHE MHpA. Hlxana
VYMeTh: OLICHUBAHUA
*SICHO U JIOTUYHO KOJUTOKBHYyMa

H3JIaraTh MOJTyYEHHBIE
0a3oBbIC 3HAHUS,

* IEMOHCTPHPOBAThH
HOHAMAaHUE O0IIER

CTPYKTYPBI
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THMCIUTUIAHBI 1
B3aMMOCBS3H C
IPYTUMH
TMCHUTUTNHAMUA

* pemarp 3a1a4H,
CBSI3aHHEIE C
MpeIMETHOM
00J1acThIO, C YUETOM
COBpPEMEHHBIX
JOCTH)KEHUN HAYKU;
*IIPUMEHSATD
nHPOPMALUOHHO-
KOMMYHHUKaIlMOHHBIE
TEXHOJIOTHH JUIS

3¢ HEKTUBHOTO
pCLICHUS HAYYHbBIX U
MPUKIIAIHBIX 337124,
CBSI3aHHBIX C
NIpEAMETHOU
00J1aCTBIO.

Bragers:
*CII0COOHOCTBIO K
JIOTUYECKOMY
paccyXIeHuIo;

* OCHOBHBIMH
METOAAaMH PeIICHUS
3ajad,

chopMyITHPOBaHHBIMA
B paMKax
PEAMETHBIX
o0racTed.

IK-1 IToporosslii 1. Pabortana | 3Harh: JomamHee [xana
Y4eOHBIX *COBPEMCHHBIC 3aJlaHue OIlCHUBAHUS
3aHATUSAX. TeopHH 1 MCTO/BI B KOHTPOJIbHAs | JOMAIIHErO

2. CamocTos- obsactu Teopuu pabora 3a1aHus

TeJNbHAS (byVHKHHH Komnnoksuywm | IlIkana
JCUCTBHUTCIBHOI'O

pabora. i OIICHUBAHUS
NEPEMCHHOTIO, o
*3HAYCHHUEC U MECTO KOHTPOJIbHON
NUCHUILIMHEL B 00IIEH paboTHI
KapTHHE MHUPA. xana
VYMmerTn: OLICHUBAHUA
*SICHO ¥ JIOTHYHO KOJJIOKBUYMa

M3J1araTh MOJTy4YCHHbIC
0a30BbIE 3HAHUSI,

* IEMOHCTPHPOBATH
MOHUMAaHUE O0IIEH
CTPYKTYPBI
JUCIMILIAHEL 1
B3aMMOCBSI3H C
JPYTUMHA
JUCIMILIAHAMM

* pemarhb 3a1a4w,
CBSI3aHHBIE C
peIMETHON
00J1acThI0, C YIETOM
COBPEMEHHBIX
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JIOCTHXKEHUM HAYKU;
*TIPUMECHSITH
nH(pOpPMaAITMOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JJIsI

3¢ HEKTUBHOTO
pelIeHrs] HAyIHBIX U
MPUKIIAHBIX 3a]1ad,
CBSI3aHHBIX C

MpeIMETHOM
00J1acThIO.

[IponBuHyTHIN 1. Pabora Ha 3HaTb: Jomainee [kana
y4eOHBIX *COBPCMCHHBIC 3a/1aHue OLICHUBaHUsI
3aHATHSAX. TCOpHUH 1 METO/BI B KOHTpPOJIbHAs | JOMAIIHEro

2. Camocros- | ©01acth Teopun pabora 3a1aHuUs

HKIOUNU

TeJIbHAS (byv 1 KomnokBuym | IlIkana
JCUCTBUTCIIBHOTO

pabora. OIICHUBAHHUS
[IEPEMEHHOTO; .
*3HAYCHHUEC U MECTO KOHTPOJIbHON
IUCIUAIUINHEI B 001l paborsl
KapTHHE MHUPA. xana
YMerTs: OLICHUBAaHUS
*SICHO U JIOTUYHO KOJJIOKBUYMa

M3JaraTh MOJTy4YCHHbIC
0a30BbIc 3HAHUS;
*ICMOHCTPUPOBATh
TTIOHUMaHHUE O0IIeH
CTPYKTYPBI
JUCUUTLINHBI U
B3aMMOCBSI3H C
JIPYTUMHA
JUCIUTIIMHAMHI

* peliaTh 3ajaud,
CBSI3aHHBIE C
peaMETHOU
00JIaCThIO, C YU4ETOM
COBPEMEHHBIX
JOCTYDKCHUN HAYKH;
*IIPUMECHSITh
WHPOPMAITUOHHO-
KOMMYHHKAIIHOHHBIC
TEXHOJIOTHH TSI

3 PEKTUBHOTO
peIlCHHS HAYYHBIX U
MPUKJIAIHBIX 3a]1ad,
CBSI3aHHBIX C
MIpeIMETHON
00J1acThIo.

Bnanets:
*CIIOCOOHOCTBIO K
JIOTUYECKOMY
PacCyXICHUIO;

* OCHOBHBIMH
METOJIaMU PEIICHUS
3a1ad,
chopMyJTUPOBAHHBIMU
B paMKax
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MIPEIMETHBIX
oO0JsacTen.

MIxaJjia oneHUBAHKUSA JOMALITHEro 3aJaHus

Onenka Kpurepum ouenku
Onenka  "ommuHo"  (8-10 | pemenue Bcex Tpex MPUMEPOB U3 MPHUBEICHHBIX 33JaHUN WM PELICHUE
0anoB) IBYX TPUMEPOB W3 TMPHUBEIACHHBIX 3aJaHWH, HO TPH YCIOBHHU

MpeaAOCTaBJICHUA YCPHOBHUKOB HC IMOJIYYUBHICTOCA 3aJaHUSA

Onenka "xopomio" (5-7 6amioB)

pelieHre AByX NPUMEPOB U3 MPUBEACHHBIX 3a/laHUuM

Ouenka '"ynoBJIETBOPUTEIHHO"
(mo 4 6amnoB)

peLIEeHNE OJTHOrO MpUMeEpa U3 NPUBEACHHbBIX 3aIaHUI

IlIkajna oueHMBaHNs KOJJIOKBUYMA

(1o 6 GamtoB)

Onenka Kpurtepun onenkn

Onenka  "ormmuno"  (16-20 | yeTkHMi W JIOTWYHBII OTBET HA MOCTABJICHHBIA BOMPOC IO JIEKIUOHHOMY

0a10B) marepuany. CTyneHT 6e301HM00YHO, CAMOCTOSATENIBHO PellaeT 3a1aul Win
JTIOKa3bIBAET TEOPEMBI

Ouenka "xopormo" (6-15 | oTBeT Ha BOMPOC MO JEKIUOHHOMY MaTepuany, B KOTOPOM CTYJEHT

0aJIoB) JIOTyCKaeT «He rpyOble» omuOku. CTyneHT — pemaer 3ajadd  Wid
JIOKa3bIBAET TEOPEMbI M HEOOIBIIMMHU M0JICKA3KaMU

Onenka "yJIOBJIETBOPUTEIBHO" | OTBET Ha BONPOC IO JIEKIMOHHOMY MaTepuaidy, B KOTOPOM CTYIEHT

AO0ITyCKaceT ((FPY6BIC» OIIHNOKH. CTy,I[eHT peUIacCT 3ada4n UJIM JOKa3bIBACT
TCOPCMbI, HO C 3HAYUTCIIbHBIMHU IMOJJCKAa3KaMU

IIkaJjia oeHUBAHUSA KOHTPOJILHOM padoThl

(1o 20 6aoB)

Ouenka Kpurepun oueHku
Onenka  "ormmuno"  (31-40 | pemeHne Bcex MpUMEPOB U3 MPUBEICHHBIX 3aaHUI
6aioB)
Onenka  "xopomo"  (21-30 | pemieHne YeTHIpeX MPUMEPOB U3 MIPUBEICHHBIX 331aHUH
6aioB)
Onenka "yJoOBJIETBOPUTEIBHO' | pELIEHHE JBYX IPUMEPOB U3 IPUBEIEHHBIX 3aJaHUN

5.3.

TunoBbie KOHTPOJIbHBIC 3aJaHUsl HUJIU HHBIC MaTepHaJibl, H606XO}II/IMI)Ie AJIsi OICHKH 3Hal—[ﬂﬁ,

yMeHMii, HABBIKOB M (MJIM) ONBITA [eATEJbHOCTH, XapPAKTePH3YIOLIUX 3Tanbl (POPMHPOBAHUS
KOMIIETEeHIUI1 B Mpoliecce 0CBOEHNS 00pa3oBaTe/IbHOI NPOrpaMMblI

2.
3.

Cymecrsyer 1 pynxums T € C([a,b]) : [a,b]

YcTaHoBUTh B.O.C. MCXKAY 3aMKHYTBIM CAWHHWYHBIM KPYTOM C 10 BBIKOJIOTBIMM TOYKaMH U OTKPBITBIM

IIpuMepbl JOMANTHEr 0 3aJaHUA

. JIokasaTh PaBEHCTBO: (AU B)\C=(A\C)U(B\C).

«— 1 5[0,11]U[20,21]?

6.0.C.

CANHUYHBIM KPYTIOM C 5 BBIKOJIOTEIMH TOYKAMH.

IIpumepHbIe 321aHUA K KOHTPOJILHOI pooTe

1. Myers E :{(X, y) e (INI-12])x(IN[-L, 2])} = R?,J - uppanmonansusre uncma, J = R?.
Haiiru FIE, E, E/,intE,FrCE, (f,intCE,(CE)’, ectu CE =S\ E, S=[-1,2]x[-1,2].

2. Haiitu B KaHTOPOBOM MHOKCECTBC KaKyIO-J'II/I6O TOYKY BTOPOIro poJa, 3aKJIIFOUYCHHYIO MCKAY ACCATUIHBIMU
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npobsimu: 0.001 u 0.025.
3. Jloka3aTh, 4TO 0OBEIMHEHUE KOHEYHOTO YHC/IA MOMNAPHO HE IEPECEKAIOMUXCS MHOKECTB MOLIIHOCTH 3N 1

MMEET MOIIHOCTB N 4

IIpyMepHbIe TEOPETHYECKHE BONMPOCHI K TEKYIIIEMY KOHTPO.J1I0

CuetHble MHOXecTBa. HecueTHble MHOXECTBA.

OKBUBAJICHTHbIE MHO€CTBa. MOITHOCTh MHOK€ECTBA. MHOXKECTBA MOIIHOCTU KOHTHHYYMA.
MHOX€ECTBO BCEX MOAMHOKECTB JaHHOIO MHOXKECTBA.

Mertpuueckre NpoCTpaHCTBA.

HopmupoBanssle IIpOCTpaHCTBA.

EBKIMI0BBI IPOCTPAHCTBA.

banaxoBbl npoctpancTBa. [loaHbIE METpUYECKUE TPOCTPAHCTBA.

. OkpectHOCTh TOUKH. BHYTpeHHsAs Touka. BuyTpenHocts. [Ipenenbnas
Touka. M3onupoBanHas Touka. 'pannynas Touka. ['panuna.

9. OTKpbITOE MHOKECTBO. 3aMKHYTOE MHOXECTBO. 3aMbIKaHHE MHOKECTBA.
10. CoBepuieHHOE MHOKECTBO. KaHTOPOBO COBEPIIICHHOE MHOKECTBO.

11. Bcrony minoTHoe MHOXeCTBO. HUrjie He IIOTHOE MHOXKECTBO.

LN~ wWNE

IIpumepHBbIe BONPOCHI KOJUIOKBUYMA (IIMCbMEHHbIN KOJJIOKBUYM Ha 5 - 10 MUHYT)

1) darte onpenenenue AUB.

1
2) Jlatb onpejienieHne OKPECTHOCTH ToukH X, €R ™.

3) datb onpeneneHue U A, . 4) lath onpesiesieHHe CYETHOTO MHOKECTBA, TIPHMEPBI.
ael

5) late onpeneneHue ﬂ Aa
ael
6) [laTh onpeneneHne COBEPIIEHHOTO MHOKECTBA, TPUMEDPHI.
7) Jate onpenenenve A\B.
8) Jlath ompesesieHre rpaHUIlbl MHOXKECTBA, TPUMEDHI.
9) lath onpezaeneHne 3aMKHYTOrO MHOKECTBA, IPUMEPBI.
10) dats onpenenenue iNt E , npumepsr muoxects E ¢ ykazanuem INtE .
11) [latb onpenenenne HECYETHOTO MHOXKECTBA, IPUMEPBHI.
12) JlaTh onpeneneHne OTKPHITOrO MHOXKECTBA, IPUMEPHI
13) Jlats onpenenenrie M~N (3KBUBaI€HTHOCTH), TPUMEPBHI.
14) JlaTp onpeneneHue rpaHUYHON TOUKM MHOXeCTBa E, mpumepsl.

15) Jlats onpeneneane M =N (4ro 310 3HAUNT?), MPHUMEPEI.
16) JlaTe onpeneneHue U30IUPOBAHHON TOUKH MHOXKecTBa E, mpumMepsl.

17) Hdats onpenenenne M > N (uto 510 3HaUNT?), MpUMeEpBL.

18) JlaTh onpeneneHue npeaenbHON TOYKH MHOXKecTBa E, mpumMepsL.

19) KakuM MHOXECTBOM JODKHO OBITh OOBEIMHEHHE KOHEUYHOTO YHCIIa 3aMKHYTBIX MHOXECTB?
JlaiiTe onpeneneHne 3aMKHYTOIO MHOKECTBA.

20) JlaTe onpeneneHue BHYTpEHHEW TOUKH MHOXecTBa E , mpumepsl.

21) datb onpeneneHue 3aMbIKaHUsI MHOKECTBA, IPUMEPBL.

22) OTKpBITOE MHOXKECTBO Ha MIPSMOii (ero cTpyKTypa ?).

23) JlaTe onpeneneHue METPUIECKOTO MTPOCTPAHCTBA, IPUMEPHI.

24) MHOXeCTBO MOIHOCTH N ; (YTO 3TO 3HAYMT?), IPUMEPBI
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25) MHOXeCTBO MOIHOCTH N, (4TO 3TO 3HAYUT?).

26) Kakum JO0MKHO OBITH MHOXKECTBO (OTKPBITHIM WJIH 3aMKHYTBIM ),
ABIISAONIEECS 00bEIMHEHHEM JII000H COBOKYIHOCTH OTKpBITHIX MHOXkecTB? JlailiTe ompeneneHnue
OTKPBITOIO MHOKECTBA.

27) Chopmynupyiite Teopemy Kanropa-bepumreiina.

28) Kaxk onpenensiercst mpoctpancrso C([a,b]) ?

29) Urto Takoe moJiHOe METprIecKoe MpocTpancTBo ? [Ipumepsl.
30) Haiite onpeneneHue OKPECTHOCTH TOYKU X, € R4

31) [laiite onpenenenue okpectaoctu Toukn X, € C([a,b]).

32) Kaxoe muoxectso E — R 2 HasbiBaeTCS Bcroy mioTHeM (B R 2 )?
33) Muoxectso E R ! HasbiBaeTcs HUTE HE IIOTHBIM, €CIH ... (mponomxute dpasy).
34) Kakoii BUJT CXOJUMOCTH IMOPOXKIAET METPUKA B MPOCTPAHCTBE C([a, b]) ? Jaiite onpeaeneHue

3TOM cX0auMOCTH (B TepmuHax & u N).

35) FrE (maiire onpenenenue), npumepsl MHOMkecTB E ¢ ykazanuem FIE .

36) Urto Takoe cxosmIascs mocjie0BaTeIbHOCTh B METPHUYECKOM IMPOCTPAHCTBE?

37) CueTHOE OOBEIMHEHUE OTKPHITHIX MHOMKECTB - KAKMM JOJDKHO OBITH 3TO MHOXKecTBO? JlaiTe
OIIpeIeIEHUE OTKPHITOIO MHOXKECTBA.

IIpuMepHBIe BONPOCHI K 324€Ty € OLEHKOM.

8 cemectp / 9 cemecTp

1. Tlonsatue MHOXecTBa. Oneparuu HaJl MHOKECTBAMH.

2. DkBUBaJICHTHbIE MHOXKecTBa. OmnpenencHue. [IpuMepsl SKBUBAJIEHTHBIX MHOXECTB. Teopema O TOM, 4TO
BCSIKOE OECKOHEUYHOE MHOKECTBO KBUBAJICHTHO CBOEMY UCTUHHOMY MOJAMHOKECTBY.

3. Cuyetnbie MHOkecTBa. Onpenenenue. [Ipumepsl. CueTHOCT MHOKECTBA pallMOHANIBHBIX uKces. CBoiicTBa
CUETHBIX MHOYKECTB.

4.  Cuyernsle MHOXecTBa. Omnpenenenue. J(oka3zaTeabCTBO CUETHOCTH MHOXECTBA BCEX MHOTOUYJIEHOB C
LEeIbIMU KOO(QOUIIMEHTAMU U MHOKECTBA aJlreOpanvyecKux 4uces.

5. Hecuernbie mMHO)kecTBa. Onpeznenenne. Teopema 0 HECUETHOCTM MHOXKecTBa Touek cermeHta [0,1].
CymiecTBOBaHNE UPPAMOHATBHBIX U TPAHCIICHACHTHBIX YHCEIL.

6. IlonsTue mMourHOCTH MHOXKEeCTBA. CpaBHEHHE MOIIHOCTEH. AKcroMa BeIOOpa.

7. [ToHsiTHE MOIIHOCTH MHOXECTBa. TeopemMa O MOIIHOCTH MHOXKECTBAa BCEX TMOJMHOXECTB JTAHHOTO
MHOKECTBA.

8. TloHsTHE MOIIHOCTH MHOKECTBAa. Teopema 0 MOIIHOCTH MHOXKECTBAa BCEX MOJAMHOXKECTB HATYpaIbHOTO
psna. Teopema Kantopa - bepumreiina (6/n) u ee cieactsue ( ¢ q0Ka3aTeIbCTBOM ).

9 cemectp / 10 cemecTp

1.  OnpeneneHue METpUYECKUX, €BKIMJOBBIX U HOPMHUPOBAHHBIX MPOCTpaHCTB. I[IprmMepnl yka3aHHBIX
npocTpaHcTB. [ToHbIe M HENOIHBIE METPUUYECKUE IPOCTPaHCTBA. [IpuMepsl yka3aHHBIX IPOCTPAHCTB.

2. BuyTpeHHHE TOYKH M OTKpBITEIe MHOKecTBa. Onpenenenus. [Ipumepbr. CBOHCTBAa OTKPHITBIX MHOXKECTB.

3. IlpenenvHble TOUYKU. M301MpoBaHHBIE TOYKU. | paHUMYHbIE TOYKU. 3aMBIKAHHE MHOXECTBA. 3aMKHYThIE
MHOkecTBa. CoBepiieHHbIe MHOKecTBA. Onpenenenus. [Ipumepsr.

4. 3amMbIKaHUeE, 3aMKHYTbIe MHOXKeCTBa. CBOMCTBA 3aMKHYTBIX MHOYKECTB.

5. CTpoeHue OTKPBITHIX U 3aMKHYTBIX MHOXKECTB Ha psAMoii (6/11). KaHTopoBO coBepIiieHHOE MHOYKECTBO.

6. BeipaskeHune 3HaYCHUS aHATUTHYECKOW (YHKIIMU B OOJIACTH Yepe3 €€ 3HAUYCHUS Ha TPaHHIIe OJHOCBSI3HOM
WJIM MHOTOCBSI3HOM 00JacTu.

7. N3onupoBaHHbIE 0COOBIE TOYKU OJTHO3HAYHON aHATMTUYECKON (DYHKIUH.
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5.4. Meroauueckne MaTepuaJibl, ONpe/e/siionue npoueaypbl OeHNBAHUS 3HAHU,
YMeHH, HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPHU3YIOIIUX ITAlbI
(popmupoBaHusi KOMIETEHIIMH.

HTorosas olileHKa 3HAHUH, YMEHUH, CIIOCOOO0B AE€ATEIbHOCTU CTYJEHTOB 10 U3y4aeMON JUCLUILINHE

cocrasisiet 100 6amioB

MakcuManbHOE KOJTHYECTBO 0aIOB, KOTOPOE MOXKHO HA0paTh 3a TEKYIIUH KOHTPoJib — /() GayioB.

3a OTBETHI Ha KOJUIOKBUYME O0YUYaIOIIHMICS MOKET HaOpaTh MaKCUMAJIbHO 25 Galios.

3a BBINOJIHEHUE TEKYIIETO KOHTPOJIS 00yUYaroIUACs MOKET HaOpaTh MaKCUMaIbHO 25 OaioB.

3a BBINMOJIHEHUS KOHTPOJILHOW paboThl 00yUarOMUiCs MOXKET HaOpaTh MakcuMaiabHO 20 Gaios.

MaxkcumanbHast cymMmMa 0alijioB, KOTOpbIE 00YJaroLIUiics MOKeT HaOpaTh P cAaye 3a4eTa ¢ OLEHKOH,
cocrasisieT 30 GamoB.

Jis craun 3adera ¢ OLEHKOM HE0OXOAMMO BBIMOJIHUTH BCE 3a/IaHUS TEKYIIETO KOHTPOJISA. 3HAYUMBIM
MOMEHTOM SIBJISIETCS [TOKa3aTelb U3y4eHHs] MaTepHalia JISKIIMM U BBIMOJIHEHHUE 3aJJaHuil B YKa3aHHbBIE CPOKH.
Ha 3auer ¢ oueHKOIl BBIHOCHTCS MaTepHal, W3JlaraeMblil B JIEKIUSAX U pacCMaTpUBAEMbIii Ha MPAKTUYECKUX
3aHSITHSIX.

IIkajna oneHUBaHUs 3a4YeTa ¢ OLeHKOI

bannel Kpurepuu onienuBanus

0-5 C rpyObIMH OLIMOKaMH M3J1araeT TEOPETUUYECKUI MaTeprall, HE BJIAJICET MIOHATUSAMU U
TEPMHHOJIOTHEH, HE OTBEYaeT Ha BOIPOCHI

6-11 JleMOHCTpHUpYET YacTUYHOE BOCTIPOU3BEAeHUE N3YyUeHHOT0. OOBICHIET OTEIbHBIC
MOJIO’KEHHUS YCBOGHHOM Teopuu. He oTBevaeT Ha OONBIIMHCTBO BOIIPOCOB
12-21 W3naraet TeopeTHyecKuil MaTepual, BIaieeT MOHITUAMU U TEPMUHOJIOTHEH, CIIOCOOCH

K 0000IIEHUIO U3JI0)KEHHON TEOPUH, BUIUT CBSA3b TEOPHUHU C MPAKTHKOU, yMEeT
IIPUMEHUTH €€ B IPOCTEUIINX CITydasX.

22-27 UYeTko 1 JTOTMYHO HU3JIaraeT TEOPETUUECKUIM MaTepuall, CBOOOIHO BJIaJICET MOHATHIMH U
TEPMUHOJIOTHEN, CIIOCOOEH K 0000IIEHUIO U3JI0)KEHHON TEOPUH, XOPOLIO BUAUT CBSI3b
TEOPUH C TIPAKTHKOM, yMEeT IPUMEHUTH €e.

OtBevaeT Ha OOJBITMHCTBO BOITPOCOB

28-30 UYeTKo ¥ JOTHYHO U3J1araeT TeOPETUIECKUN MaTepuai, CBOOOIHO BIa/ICET MOHITUSIMH H
TEPMUHOJIOTHEN, CIIOCOOEH K 0000IIEHUIO U3JI0)KEHHON TEOPUH, XOPOLIO BUAUT CBSI3b
TEOPUH C TIPAKTHKOM, yMEeT IPUMEHHUTH €€ .

OtBevaeT Ha Bce BOIIPOCHI, IEMOHCTPUPYS OCO3HAHHOCTD YCBOCHHBIX TEOPETHYECKUX
3HAHUH, TPOSBIISISI CTOCOOHOCTH K CAMOCTOSITENIbHBIM BBIBOJIaM H T.II.

HToroBas mkajaa oueHNBaHUS Pe3yJIbTATOB OCBOECHHS TUCIHUILIHHBI
HToroBas omeHKa Mo JTUCIUILUIMHE (GOPMHUPYETCS U3 CYyMMBI OAJIOB IO Pe3ybTaTaM TEKYIIETo
KOHTPOJISI U MPOMEKYTOYHON aTTeCTAllMM U BBICTABISETCS B COOTBETCTBUU C TPUBEICHHOW HIDKE
TaOIHUIIEN.

Ounenka no nATHOAJILHON cHCTEMe OneHka no cro0aJJILHOM cucTEME
OTJINYHO 81-100
XO0poIIo 61-80
Y/10BJIETBOPUTEIbBHO 41-60
HEY10BJICTBOPHUTEJIbHO 0-40
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6. YYEBHO-METOJUYECKOE U PECYPCHOE OBECIIEYEHHE
JUCIIUIIVIMHBI
6.1.0OcHoBHas JqUTeEpaTypa

1.bepmant, A. ®. KpaTtkuii Kypc MareMaTHdeckoro aHanusa : ydeOHoe mocobue / A. O.
bepmant, U. I'. ApamanoBua. — 16-e uzn. — Cankrt-IletepOypr : Jlans, 2022. — 736 c. —
Tekcr : anextponnsii . — URL: https://e.lanbook.com/book/210707

2. Jlanmuurep, B. A. Teopust GyHKIMI 1eHCTBUTENBHOTO EPEMEHHOTO ;| Y4€OHUK U MPAKTUKYM
st By3oB / B. A. lanunrep, C. [I. CumonxeHkoB. — 2-¢ u3ll. — Mocksa : FOpaiit, 2023. —
242 ¢. — Texkcr : anexkrponnbiii. — URL: https://urait.ru/bcode/513288

3.11Iumaues, B. C. Bricuias matemaruka : yaeOHOE ocoOue Jj1s By30B. — 8-€ U311, —

Mockaa : FOpaiit, 2023. — 447 c. — Tekcr : anextpoHHbid. — URL:
https://urait.ru/bcode/510530

6.2 lomosiHuTEILHAS JIUTEPATYpPa

1. Apecros, B. B. Beenenue B Teoputo GyHKUMN NEUCTBUTENBHOIO NEPEMEHHOTO: Mepa U
unterpan Jlebera Ha npsamoi : yuyeOHoe mocooue / B. B. Apecros, II. FO. I'mazeipuna. —
ExarepunOypr : WsnmarensctBo Ypamsckoro ynuBepcurera, 2018. — 209 c.— Teker :
anexktponHbii. — URL: https://www.iprbookshop.ru/106351.html

2. beixoBa, O. H. Teopus pyHKIMI IeHCTBUTENFHOTO IEPEMEHHOTO : yueOHoe mocodue / O.
H. beixosa, C. 1O. Komsarun, b. H. Kykymkunn. - Mocksa : KYPC, 2019. - 196 c. - Teker :
anektponHbIid. - URL: https://znanium.com/catalog/product/1027407

3. Wnbun, B. A. Maremarudeckuit ananu3 B 2 4. : yueOHuUK aJig By30B / B. A. Wnbun, B. A.

CanoBununii, b. X. CengoB. — 4-e uzn. — Mockaa : FOpaiit, 2023. — TekcT : 2IeKTpOHHBIN
.— URL:

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

4. Cwmomnun, FO. H. Begenue B Teopuro QyHKIUN NEWCTBUTENILHON MEpPEMEHHON : yueO.
nocodbue. - MockBa : @®JIMHTA, 2017. - 516 c. - Tekcr : anektponHsii. - URL :
https://www.studentlibrary.ru/book/ISBN9785976514836.htm

6.3.Pecypchbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu « AHTEpHET»
http://eqgworld.ipmnet.ru/indexr.htm, http://www.ph4s.ru/books mat.html,
http://www.dmvn.mexmat.net/.

/. METOANYECKHUE YKA3ZAHUSA 110 OCBOEHUIO IMCHUTIJIMHBI

1. Meroanueckue peKOMEHIAINH 110 TIOJITOTOBKE K IPAKTHYCCKUM 3aHSATHSIM.
2. MeTtoauueckue peKOMEHIAIMH 10 OPraHU3aI[ii CaMOCTOSTEILHOW PA0OTHI MO TUCIUILTHHAM.

8. THOOPMALMOHHBIE TEXHOJIOI'NU JIs1 OCYECTBJIEHUSA
OBPA3OBATEJIBHOI'O NPOLECCA 110 AUCIHUIIJIMHE

JInneH3noHHOoe nporpamMmmHoO¢€ odecrmeveHme:
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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/

Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNHpopMannoOHHBIE CIIPABOYHbIE CUCTEMbI:
Cucrema TAPAHT
Cucrema «Koncymnprantl Litrocy»

[IpodeccuonanbHbie 0a3bl TaHHBIX
fgosvo.ru — ITopran PenepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEAbHBIX CTAHAAPTOB BBICIIEr0 00pa30BaHNUs
pravo.gov.ru - OdbuimansHbeIii THTEpHET-MOPTAI IPABOBOM MH(MOpPMALIUU
www.edu.ru — ®enepanbhbiii moptan Poccuiickoe oOpazoBaHue

CBOOOIHO pacpoCTpaHsieMoe MPOrpaMMHOE 00eCIIeYeHNE, B TOM YUCIIE OTEUYECTBEHHOTO IIPOM3BOICTBA
OMC Ilneep (ans Bocipon3BeAeHUS DIEKTPOHHBIX Y4eOHbIX Momayieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JJUCHUIIJINHbI

MaTtepuanbHO-TEXHHYECKOE 00ecieYeHNe UCIUILINHBI BKIIIOYAeT B CeOS:

- yueOHBIE ayAMTOPHH AJSl TPOBEACHUS YUEOHBIX 3aHATHH, OCHAIlEHHBIE O0OPYAOBAaHMEM WM TEXHHUUYECKHUMU
CpeacTBaMHu OOy4YeHHs:  y4eOHOW MeOenblo, OCKOW, JEeMOHCTPAIlMOHHBIM OO0OpYAOBaHUEM, I€PCOHAIBHBIMH
KOMITBIOTEPAaMHU, TPOCKTOPOM;

- TOMEIICHHUS JUIsl CaMOCTOSITEILHOW pPa0OThI, OCHAIICHHBIC KOMIIBIOTCPHOW TEXHUKOH C BO3MOXKHOCTBIO
noakioueHneM K cetn «VHTepHeT» M obecriedeHHeM J0CTyna K AIEKTPOHHOW HH(OPMannOHHO-00pa30BaTEIBLHOM

cpere.
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http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

