[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:
(®KWO: Haymosa Hatanus AnekcaHapoBHa

NonxHoctb: Pektop MUHUCTEPCTBO ITPOCBELLIEHU S POCCUNCKOMN OEJIEPALIIN

eaTa ”Oﬂ”@a@ﬂ&'ﬁ&%}gg@g&@}éﬁpcmeﬂﬂoe aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE BHICIIEr0 0OPa30BAHMS
HUKANbHBIM NPOTPAMMHBIN KIIO: APCTBEHHbBI YHUBEPCUTET IIPOCBELLEHUSI»

6b5279da4e034bff679172803da5b7b%'§9c§9y 0CYAAPCTBEHHbII YHHBEPCHTET NPOCBEILENHSI)

Du3uKo-MaTeMaTHUECKHH (PaKyabTeT
Kagenpa Briciiei anreGpbl, MaTeMaTHYECKOTO aHAIN3A M F€OMETPHH

CornacoBano
JIEKaHOM (pU3HKO-MaTeMaTHYeCKoro (haKyabTeTa

«28» despans 2024 r%f
weere ]~
/Kynemosa f9/1./

Pabouasi nporpamMmma JucuHNJIHHBI
Teopus GyHkunii 1eHCTBUTENBHOTO U KOMILIEKCHOTO MEPEMEHHOTO

HanpaB/ienne noaroroBku
44.03.05 INenarornueckoe o6pasoBanue (¢ AByMsl TPOPUISMH MOATOTOBKH)

Ipoduan:
Maremartuka u uHdopmartrka

KBanudukauus
bakanasp

®opmbl 00yUeHHsI
OuHas, 04HO-3204HAas1, 3a04YHasI

CornacoBano y4eOHO-METOAMYECKON KoMmuccuel PexoMenmoBaHo kadeapoii BeiCIIeil

du3uKo-MaTeMaTH4YeCKOro (paKyabTeETa aJireOpbl, MaTeMaTHYECKOTO aHaAJIu3a U
[Tpotoxon «28» deppans 2024 r. Ne 6 // €OMETpUH
[Ipeacenarens YMKom Lt ~TIpotoko ot «14» pepans 2024 r. Ne 6
/Kynetuofa 10.]1. 3aB. kaenpoit 722
/Konnparwena [".B./
MeITHIM

2024



ABTOP-COCTABUTEIb:
Onukwnituyk B.H., crapmmii mpenonaBaTens, K.(.M.H.

Pabouas mporpamma nucuumuiiHbl «Teopuss GyHKIMA IEWCTBUTEIBHOIO W KOMILIEKCHOI'O
MIEPEeMEHHOT0» COCTaBJ€Ha B COOTBETCTBUU ¢ TpeboBaHusMu DenepasbHOro ToOCyIapCTBEHHOTO
0o0pa30BaTeNpHOTO CTAaHJAApTa BHICIIErOo OOpa3oBaHWS 1O HampapieHuio mnoaroroBku 44.03.05
[Tenarornyeckoe obpaszoBanme, yrepkacHHoro npukazom MUHOBPHAVYKU Poccun ot 22.02.2018
r. Ne 125.

JlucuumiauHa BXOAUT B 4acTh, (OPMHpPYEMYIO y4acTHHUKaMU OO0pa30BaTeIbHBIX OTHOLICHHMA
bnoka 1 «/{uctunimnel (Moaynu)» U BIsETCS 00A3aTENBbHOMN ISl U3yYEHHUSI.

I'ox Havana moAroToBku (1o yuebHomy miany) 2024



COJIEP)KAHUE

1. TItaHupYEMBIC PE3YIBTATBI OOYUCHUS . .vvveerrenreneeneaneaneansannennns

2. MecTo AMCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOTPaAMMBHI . ......

3. O0BeM U CONCPIKAHUE TUCITUTUTHHBL . ....uvenrsereneereeeneanneaneerenennenns

4. Y4eOHO-METOUYECKOE 00CCTICUCHHE CAaMOCTOSTEIFHON padOThl 00yYaIOIINUXCS
5. ®oHJ OIICHOYHBIX CPEJICTB IS MIPOBECHUS TEKYIICH U IIPOMEKYTOYHOM
ATTECTALIUH I10 JUCIHTIIAHE ......ooueieeeennneeeanneaninnanns

6. Y4eOHO-METOIMYECKOE U PECYPCHOE 00CCIICUCHUE TUCIUTUIHHEI . . ......

7. MeToaudeckue yKa3aHus 110 OCBOCHUIO JUCIMILIUHBI .............vevns..

8. M opManmoHHbIe TEXHOJOTHH JIJISl OCYIIIECTBICHUS 00pa30BaTeILHOrO Mporecca
10 JUCIHATUIAHE .. ..vveineeeinneeeiinneeennnn

9. MartepuanbHO-TEXHUYECKOE 00€CIIeUCHHUE TUCIIUIUIAHEI . ...............

ol

17
19

19
20



1. HJIAHUPYEMBIE PE3YJIBTATBI OBYUEHUS
1.1. Heap u 3a1a4n TUCHUTLIHHBI
Heabro AMCHUIIMHBI
]_IaHHBIﬁ KYpC CTaBUT cede OCJIbIO ITOKAa3aTh INPOUCXOKACHHUC W PA3BUTHUC TAKHX
(I)YH,IIaMeHTaJILHBIX IMOHITUM MaTeMaTHKU Kak YucCJI0, MHOXKCCTBO, (I)YHKHI/IH, a
TAKKC IIO3HAKOMUTL CTYACHTOB C COBpeMeHHOI\/’I TGOpI/Ieﬁ MHOXKCECTB, TeOpI/IGﬁ MCPBI
N HUHTCTpPaAJIa, UI'palOIUX OIPOMHYIO POJIb B PA3JIMYHBIX 00JIaCTIX MaTEMATHKH.

3azlatm AUCHUIIJINHbI

3amaunM  W3y4eHUS JUCLUIUIMHBI 3aKIIYalOTCd B  OBJIAJEHUHM OCHOBHBIMH
HOHATUSAMHU T€OpUU (QYHKIUI NEWCTBUTEIBHOIO MIEPEMEHHOTI0. MeToAbl U UAEU TEOPUU
¢GyHKIUI cocoOCTBOBAIM BO3HUKHOBEHUIO psiJla HOBBIX MAaTEMaTHUUECKUX TUCLUILINH
U, KpOME€ TOro, NMPOHMKJIM B Takue OOJACTH MaTeMaTHUKU KaK TOIOJIOTUS, TEOopus
BEPOSITHOCTEN, (YHKIIMOHAJIBHBIA aHANMU3, TEOPHUs aHAJIMTUYECKUX (PYHKLUH,
BapHallMOHHOE HCYHCIIeHue, TuddepeHInanbHble YpaBHEHUS, TeopeTuieckas (pusnka u
Ap.

VYriyOndass ~ 3HaHWA,  NOJY4YEHHble B Kypcax  AupdepeHIuanbHOro |
MHTETPAJIbHOTO HMCYMCIICHHS], JAaHHBIM KypC MOJBOAUT €ro CiylaTeneil K nepeaoBbIM
pyOexxaM COBpEMEHHOM MaTeMaTHKHU, MO3BOJISIET B3IJVIAHYTh Ha MaTEMaTUKy HE Kak Ha
cBoA (QopMyn M TeOpeM, a KakK Ha HENPEepbIBHO pPAa3BHUBAIOLIYIOCS HAYKY,
MCIIOJIB3YIOIIYIO TPYJl U TBOPYECTBO MHOTMX ITOKOJIEHHM MaTeMaTHKOB - OT ApXumena
no A.H. Koamoroposga.

Takol B3MIA Ha MaTEMaTUKy KaK Ha TBOPYECTBO IPHU3BaH IPUBJICYD CTYICHTOB
K CAMOCTOSITEIbHBIM HaYYHBIM HCCIIEIOBAHUSM.

B pe3ynbTaTte n3ydyeHus IUCUUILIMHBI CTYAEHT JI0JKEH:

- HWmerp mpencraBieHue 00 OCHOBHBIX IOHATUSAX  TEOpUM  (PyHKUUH
JIEUCTBUTEIILHOTO TIEPEMEHHOTO.

- 3HaTh ¥ YMETH JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI Kypca.

- 3HaTh, YTO TAKO€ KOHEYHOE, CUETHOE M HECYETHOE MHOXXECTBA. YMETh CTPOUTH
MPUMEPHI YKA3aHHBIX MHOKECTB.

- 3HaTh, 4YeMy PaBHbI MOIIHOCTH OCHOBHBIX MHOKECTB: MHOKECTBA PALHOHAIBHBIX
yycesn, MHOXKECTBA Todek oTpeska [0,1], mpsmoii - R*, mmockoctu - R? u 1.1, YMeTh
IOCTPOUTH MHOKECTBO, MOIIHOCTH KOTOPOT0 GOJIbIlE MOIIHOCTH 33 1aHHOTO MHOYKECTBA.

- YMeTh CTPOHMTH OTKPHIThIE, 3aMKHYTBIE, COBEpIIEHHBIE MHOKECTBA HA MPSAMOH U
Ha MIocKocTU. IMeTh npejicTaBiieHue o hpakTanax.

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

1.2. [lnanupyemble pe3yabTaThl 00y4eHHsI
B pe3ynbraTte ocBOeHUs JaHHOW JUCHUIUIUHBI Y 00ydaromuxcs GopMUpyroTcs
CIEAYIOIINE KOMIETEHIIUHN:
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VYK-1. CnocoOeH ocylecTBIsATh NOUCK, KpUTHUYECKUM aHaIU3 U CUHTE3 HH(OpMaLuHy,
IPUMEHATh CUCTEMHBIN MOJXOA JUIsl pEIICHUs [TOCTABJICHHBIX 3a7a4
[1K-1. CnocobeH ocBanBaTh M HCIOIb30BATh TEOPETUUECKHUE 3HAHUS U TPAKTUUECKUE

YMEHHSI U HaBBIKU B IPEIMETHON 00JIaCTH MPH pEIIeHUH TPO(HEeCCHOHATBHBIX 3a7a4

2. MECTO JUCHUIIJINHBI B CTPYKTYPE
OBPA3OBATEJBHOUIIPOI'PAMMBbBI

JlucuurinHa BXOJUT B 9aCTh, POPMUPYEMYIO YHACTHHKAMHU 00pa30BaTEIbHBIX OTHOIICHUN
broka 1 «/{ucuunnunel (MOAYIN)» U SBJISIETCS] 00A3aTEIBHOM JIJIS1 U3YUCHHUS.

Hucrummaa « Teopust GyHKIUN ACHCTBUTEIHHOTO TIEPEMEHHOTOY» SIBIISIETCS COCTaBHBIM

QJICMCHTOM MATCMATH4YCCKOI0 aImapara psaga JUCIHHIIINH.

IMOJIYYCHHBIC IIpU H3Y4YCHUHW JHUCHHUIIIIMHBI

3HaHUST W YMEHUA,
«Teopus QyHKIMIA HEHCTBUTEIHHOTO

IICPCMCHHOI'0» MIUPOKO IPUMCHAIOTCA B TAKUX AUCHHUINIMHAX, KAK I'COMCTpPHUA, TCOPUU

BepOHTHOCTCﬁ, TCOPHUH (bYHKIII/Iﬁ KOMIIJICKCHOT'O IICPCMCHHOTI'O, O6BIKHOBGHHBIC
muddepeHranbHble YypaBHEHUS.
3. OFBEM U COAEPXAHUE JUCIIUIIJIMHBI
3.1. O6neM TUCIHHUIIIHHBI
Iloka3arens oObeMa Kom-Bo Kom-Bo Komn-Bo
JUICITUATITMHBI 4acoB 4acoB 4acoB
Oo4YHas o4Hast oyHas
O0BeM TUCHUIUIMHEI B 4 4
3a4ETHBIX €IMHUIIAX
O0beM AUCHUIIMHEI B yacax 144 144 144
KonrakTthas pabdora: 72,4 40,4 16,4
Jlexunu 36 20
[TpakTryeckue 3aHATHS 36 20
KoHTakTHBIE Yackl Ha 0,4 0,4 0,4
MIPOMEKYTOUHYIO
ATTECTAIHIO:
3adeT ¢ OLEHKOMN 0,4 0,4 0,4
CamocrodrenbHas paboTa 56 88 112
KonTpoib 15,6 15,6 15,6

dopma MpOMeKyTOYHOH aTTECTalluy JJIsl OYHON (DOPMBI: 3a4eT ¢ OLEHKOM B 7, 8 cemecTpax.
dopma MpoMexyTOUHOH aTTeCTalluy /71l OYHO-3a04HOM: 3a4eT ¢ OLeHKOi B 8, 9 cemecTpax.
dopma MpoMexyTOUHON aTTeCTalluy JJs 3a049HOI: 3a4eT ¢ oleHKoil B 8, 9 cemecTpax.

3.2. Copep:xkaHue TMCUUIIHHBI

HaumenoBaHue pa3jae/ioB
(TemM) M CHUNJINHBI

Kou-Bo
4acoB
O4Ho-
Ounasi  BaouHasi 3aouHas
¢popma  popma (¢popma
o0yueHusi |00ydyeHusi | 00yUYeHUSA




Jlekuuu

I[IpakTH4eckue

Jlekuuu

IIpakTny
ecKue

Jlekuuu

IIpakTny
ecKue

Pa3nea 1. Teopust pyHKumii 1eiicTBUTEIBHOIO IIePEeMEHHOT0

Tema 1. O01ee BBegeHUE (KpaTKasi aHHOTAIMS KYpca).
DJIEMEHTBI TEOPUU MHOXKECTB. BBeieHue (poib TEOpUU MHOXKECTB B
MaTeMaTuke). MHOXKeCTBO, MOJAMHOKECTBO, ITyCTOE MHOYKECTBO.
(O6o03HaveHus1, onpeiesieHus, mpuMepsl). Onepanuu 00beTUHEHUS |
repeceueHust MHOXeCTB. Mx cBolicTBa. Teopema o cBoiicTBax
orepannii OObeMHEHUS U IIepeceueHs] MHOKECTB. OrnpeneneHus
00BeAMHEHUS U TIEpEeCeUCHHSI TF000M COBOKYITHOCTH MHOYKECTB
(MHOECTBO MHOKECTB) C UCII0JIb30BAHNEM KBAaHTOPOB. JlonoiHeHne
MHO>kecTB. [Ipunnun aporictBeHHOCTH. ONpeenenrne pa3HoCTH,
TOTIOTHEHNS. MHOXKECTB. Jl0Ka3aTeabCTBO TEOPEMBI "TTPUHIIMIT
TBOMCTBEHHOCTH".

1

1

Tema 2. CueTHBIE M HeCUeTHbIE MHOKECTBA.

OKBUBaJeHTHbIE  MHOXecTBa.  OmpezgeneHue  OTOOpa)KeHHS.
Ornpenenenne oroOpaxkeHuss  "Ha" (CIOPBEKLMH),  ONpPEACIICHUE
OTOOpaKCHHS "B"  (MHBEKIIUH), ompeeliCHUe  B3aUMHO
0JIHO3HAYHOI0 oTOoOpakeHus: (Ouekuuu). IloHaTHE SKBUBAIEHTHOCTH
MHOKecTB. [Ipumepsl. CBoiicTBa TOHSATHA  SKBUBAJICHTHOCTH.
CuerHble ~ MHOecTBa.  IIpumeprpl.  CueTHOCTh ~ MHOXKECTBQ|

palOHAJIbHBIX YHUCCII. OnpeneneHI/Ie HECUCTHOI'O MHOXXCCTBA.

Tema 3. CBOMCTBA CYETHBIX MHOMKECTB.

JloKka3bIBAIOTCS TEOpeMBI: 1) BCSKOE  HEMyCTO€ MOAMHOMXECTBO
CYETHOTO

MHO>KECTBAa KOHEUHO MIIM CUETHO; 2) oO0bequHeHHe (CymMma) Jro0oi
KOHEYHON WJIM CYETHOW COBOKYIMHOCTH CYCTHBIX MHOXECTB €CTh
CHOBa CYETHOE MHOXKECTBO; 3) BCSAKOE OECKOHEYHOE MHOYKECTBO
MMEEeT CYETHOE MOJAMHOXKECTBO; 4) BCIKOE OECKOHEYHOE MHOMXECTBO
OPKBHUBAJICHTHO CBOEMY HCTHUHHOMY TOJIMHOXECTBY. BBoasrcs
anreOpanvdeckue W TPaHCIEHJCHTHbIC 4Yucla. Jloka3pIBaeTcs, 4TO
MHO>KECTBO anreOpanueckux uucen - cueTHo. ChopMynaupoBaH psi
3a/1aq JIsl CAMOCTOSITEIILHOTO PEIICHUS

Tema 4. HecueTHbIe MHOKECTBA.

Jloka3piBaeTcs TeopeMa O TOM, YTO MHOKECTBO JI€HCTBUTEIbHBIX
qHCce,

3akaroueHHbIX Mexnay 0 wm 1, HecuerHo. IlpuBogsaTcs mnpumepsl
MHO’KECTB, dKBUBaNEHTHBIX [0,1]. AkueHTHpyeTcs BHUMaHUE Ha TO,
YTO JOKa3aHHast

TeopeMa SIBIISIETCA, TaK Ha3blBA€MOM, '"TEOPEMOW CyIECTBOBAHMS"
(cymectBoBaHusl 00BEKTOB C "muioxumu cBoictBamu'"). Mcmomb3ys
TaHHYI0 TEOPEMY, JTOKa3bIBA€TCsl CYIECTBOBAHUE HMPPALMOHAIBHBIX
yhcesl W TPaHCIEHJIEHTHBIX uyucen. Jlamee, JoKa3bpIBaeTcs, 4YTO
MHOXECTBO HMPpPALMOHAIBHBIX YHCENT - HECYeTHO, M Oojiee TOro,
OKBUBaJIEHTHO oOTpe3ky [0,1].  AmHamormuHas 3ajgada pemiaercs

OTHOCUTEIIbHO TPaHCHEHACHTHBIX uyucen (oOpamaercs o0coboe
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BHHMMAaHHMC Ha MCTOAbI A0Ka3aTCJIbCTBA TaKHUX 3az[aq). Pemaercs
3ajjaya: J0Ka3aTh, YTO MHOXKECTBO BCEX IOcienoBaTeabHoCTeN U3 0 1
1 osxBuBasieHTHO oTpe3ky [0,1]. I[Ipu »sToM TWOAPOOHO
paccMaTpuBaeTcs

npezcTaBieHue uncen u3 orpeska [0,1] B Buge JBOWYHON poOH.
ChopMynupoBaH psiji 3a7a4 A5l CAMOCTOSITEIbHOIO PEIIECHUS.

Tema 5. MOIIHOCTH MHOKECTBA.

[lonsiTue  MoOmHOCTH  MHOXecTBa.  CpaBHEHHE  MOIIHOCTEH.
Ornpenenenus.

MoIIHOCTh ~ CUYETHOTO  MHOXecTBa.  MHOXKecTBa  MOIIHOCTH
KOHTHMHYyMa. Akcroma BbiOopa (akcuoma C unu akcuoma Llepmeno).
[Tapanokc banaxa-Tapckoro. IIpumepsl "u3BeCTHBIX" yTBEpKIACHUM,
rzie "ucmonb3yerca' akcmoMa BbIOOpa (B YaCTHOCTH, IIPH
TOKAa3aTeNbCTBE TEOPEMBI O TOM, YTO OObEIMHEHUE JTH000H KOHEUHOM
WJIM CYETHON COBOKYIHOCTH CUETHBIX MHOXKECTB €CTh CHOBA CUETHOE
MHOECTRBO).

Vcropuyeckas cripaBka: aHTUHOMUU U NIapaJloKChl, apajokc Paccena
(mapanokc ['oncera), Teopema I'enmenst o HemoiHOTE, aKCMOMATHKA
Teopun MHOXecTB (akcuomatuku Z, BG, ZF), runoresza Kanropa
(CH), pa6ora I1.Kosna 1963 r. (akcuomatuka ZF u akcuomsl C , CH]
U UX OTPULIAHUS).

Tema 6. MOIIHOCTHL MHOKECTBA BCeX MNOIMHOKECTB IAHHOIO
MHOKeCTBa.

Jloka3aTenbCcTBO TEOPEMBI O TOM, YTO MOIIHOCTh BCEX IOJAMHOKECTB
HEIyCTOr0 MHOXECTBAa OOJIbIIIE MOIIHOCTH HCXOJHOTO MHOXKECTBA.
[IpenBapuTenbHO NPUBECTH JI0KA3aTENILCTBO ATOH TEOpeMbl JUis
"KOHEUHOMEPHOro ciyyas". AKIIEHTUpOBaTh BHUMAHUE CIIyIIaTenel
Ha TO, YTO CYILECTBYET "HEOrpaHUUYEHHAs IIKaJla MOLTHOCTEN" .
Teopema 0 MOILITHOCTH BCEX MOAMHOYXKECTB HATYpaJIbHOTO psja.

Tema 7. Teopema Kantopa-bepHiureiina.

Jloka3zarenbcTBO TeopeMbl KaHTopa-bepHuireliHa m ee cineacTBus -
TEOpEMBl O IPOMEKYTOYHOM MHOXKecTBe. [Ipumepsl nmpuMeHEHHs
YKa3aHHBIX BBIIIC TCOPEM.

ChopMynupoBaH psizt 3a7a4 1151 CAMOCTOSITEIBHOTO PEILICHUS.

Tema 8. MHoxecTtBa TO4ek B N-MepHOM eBKJIMI0BOM
MPOCTPAHCTBE.

MHOK€eCTBa TOUEK Ha MNIOCKOCTH U B TPEXMEPHOM IPOCTPAHCTBE.
HanmomuuTh: JexapToBa MNpsSMOYrojibHash CHUCTeMa KOOpIMHAT,
KOOpAMHATBl TOYKH TPEXMEPHOIO IPOCTPAHCTBA, PAANYC-BEKTOP
TOUKH, OIEpallMyd CIOKEHUS BEKTOPOB M YMHOXKEHMSI Ha YHCIIO.
J[nmuHa BekTOpa.

CkanspHoe npousBeieHre BEKTOpoB. HarmoMHNTE, Kak onpenensercs
paccTOsIHUE Ha MPSIMOM, Ha MJIOCKOCTH, B TPEXMEPHOM MIPOCTPAHCTBE,
CIIeJIaTh ~ PUCYHKH. Hanmomuute  omnpeneneHue  JIMHEHHOIO
(BEKTOPHOT'0) MPOCTPAHCTBA. AKCHOMBI JIMHEHHOTO NPOCTPAaHCTBA.
[ [puMepsl TMHENHBIX TPOCTPAHCTB.




Tema 9. CrkajsipHoe Tnpou3BeJleHHEe BEKTOPOB B JIMHEHHOM
NPOCTPaHCTBe.

CkaJipHOE IIPOM3BENECHUE BEKTOPOB B JIMHEHHOM IIPOCTPAHCTBE.
AKCHOMBI ~ CKaJIIpHOro IpousBereHHs. (CBOWCTBa  CKAISPHOIO
npousBeneHusa. OnpenenacHue €BKIMA0BA IIPOCTPAHCTBA, IPUMEPHI.
Hopma Bektopa. PaccrossHue wmexay TOYKamMu Ha INPSIMOW, Ha
IUIOCKOCTH, B TPEXMEPHOM IpocTpaHCTBE. MHoecTBa Touek B N-

N
MEPHOM €BKJIMI0BOM npoctpanctee R ™ .

Tema 10. MeTpuueckue NpocTPaHCTBA.
Metpuyeckue npoctpaHcTBa. OnpeneneHue METPUKH. AKCHOMBI
meTpuku. CBolictBa  MeTpuku. OrmnpeneneHue  METPUUECKOIo

N
POCTpaHCTBa. IIpUMeEpBI METPHYECKUX MpOCcTpaHcTB: R R{“ ,

RY, RV, 1<p<w, RY,

RN, I, 1,, Ip, 1<p<ow, |, (obparurs BHUMaHUE HA TO, YTO

[epBble IMATh IPOCTPAHCTB - KOHEYHOMEPHBIE, OCTAJBHBIE -
OeckoHeyHOMEpHBIE). [IpocTpaHCTBO M30IMPOBAaHHBIX TOYEK. BBecTu
MPOCTPAHCTBO  HEMPEPBIBHBIX  (DyHKIUH C (MHOXECTBO

HENPEPBIBHBIX (PYHKLMN C paBHOMEPHOM METPUKOI) U MPOCTPAHCTBO
CL, (MHOXecTBO HempepbIBHBIX (GYHKIMH C HMHTErpaibHOI

METPHUKOH ).
ChopmynupoBan psij 3a7ad 7151 CAMOCTOSITEIILHOTO PEIICHUS

Tema 11. HopmupoBaHHbIe IPOCTPaHCTBA.

HopmupoBanHsbie MIPOCTPAHCTBA. Onpenenenue HOPMBL.
HopmupoBanHOoe  IPOCTPaHCTBO. [Ipumepsl. Vkazatb  Ha
"B3aMOCBSI3b" MEKY METPUUYECKHUM, €BKJIMJOBBIM u
HOPMHPOBAHHBIM MPOCTPAHCTBAMH. DyH/TaMEHTAIbHBIE

nocinenoBarenbHocTd.  Kpurtepuit Komm  cX0IMMOCTH  4MCIOBON
1
nocnenoBarensHocTy B R, TloHsTHe mMOMHOrO mNpoOCTpaHCTBa.

Momsora RN, [IprMeppl HENOJIHBIX MPOCTPAHCTB. baHaxoBBI

npoctpaHcTBa. [IpuBecT mpuMep METpUYECKOTO MPOCTPAHCTBA, HE
SIBJIIFOILIETOCSl HOPMUPOBAHHBIM.

Tema 12. HepaBencTBo Komn-bBynsikoBckoro-1IBapua.
JloKa3aTenbCTBO HEPAaBEHCTBA Kommu-bynsxosckoro-IlIBapua.
Teopembl 0 TOM, 4YTO J00O€ EBKJIMIOBO IPOCTPAHCTBO MOXKHO
c/enaTh HOPMHUPOBAHHBIM, JH000€ HOPMHPOBAHHOE METPUUYECKUM U
TI000€ EBKIIMI0OBO METPUUECKHM.

Tema 13. OTKpbIThIE M 3aMKHYThIe MHOkecTBa. (Kinaccuduxanus
TO4YEeK U MHOKECTB 110 PACIIOJI0KEHUIO TOYeK.)

OTKpbITBIE ¥ 3aMKHYTble MHOXecTBa. B kauectBe "6a3oBoro"
("MozenpHOrO ciydas'") pacCMaTpHUBAIOTCS OTKPBITHIE U 3aMKHYTHIE

MHOKECTBA B METPMYECKOM mpocTpaHcTBe R N, OxkpecTHOCTH.

OnpeneneHue  OKPECTHOCTM B~ METPUYECKOM  IPOCTPAHCTBE.
OnpezneneHue OKPECTHOCTH B JIIOOOM METPHUUYECKOM IPOCTPAHCTBE

(X, p), B wactHocTH, B npocTpancte C (MHONKECTBE HEMPEPHIBHBIX
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(byHKLUI ¢ pABHOMEPHONH METPHKOM).

BHyTpeHHHE TOYKM, BHYTPEHHOCTh MHOXECTBA U  OTKPBITHIC
MHOECTBA.

Jlanbl ompeneseHus: BHYTPEHHEH TOYKH, BHYTPEHHOCTH, OTKPBITOTO
MHOXecTBa. [IpuBeensl nmpuMepsl, BBeAeHbI 0003HadeHus1. CBoiicTBa
OTKPBITBIX MHOXECTB. Jloka3zaHbl TeopeMbl: 1) oObearHEHHE (CymMMa)
TF000TO YHMClia OTKPBITHIX MHOXECTB - OTKPBITOE MHOXECTBO; 2)
nepecedeHre KOHEYHOr0 YKCia OTKPBITHIX MHOXKECTB €CTh OTKPBITOE
MHOXecTBO. JloKa3aHO, YTO OECKOHEYHOE IEepEeCceYeHHE OTKPBITHIX
MHOECTB - HE 00513aTeNTbHO OTKPBITOE MHOYKECTBO.

Jlanbl ompesesieHus: MpeAeabHON TOYKH, TPOU3BOAHOIO MHOXECTBA,
W30JIMPOBAHHON TOYKH, TPAHUYHON TOYKH, 3aMBIKaHHUS, 3aMKHYTOTO
MHOKecTBa. (B yacTHOCTH, JaHBI pa3HbIE OINpeneeHHs] 3aMKHYTOTO
MHOXECTBa, U JOKa3aHa MX YKBUBAIEHTHOCTH.) [IpuBeneHo Gonbiioe
YICIIO MPUMEPOB, BBEJCHBI 0003HAYCHHUS.

Tema 14. CBoiicTBa 3aMKHYTBIX MHOKECTB.

Jlokazanbsl TeopeMbl: 1) mepecedeHue JOO0OTO YHMCIa 3aMKHYTBIX
MHOXXECTB -3aMKHYTO€ MHOXXECTBO; 2) OOBEIMHEHHWE KOHEYHOTO
YuCla 3aMKHYTBIX MHOXECTB - 3aMKHYTO€ MHOXECTBO; 3)
JIONIOJTHEHHE OTKPBITOIO MHOXKECTBA (IO BCETO NMPOCTPAHCTBA) €CTh
3aMKHYTO€ MHOXXECTBO, JOIOJHEHHE 3aMKHYTOTO MHOXecTBa (110
BCET0 MPOCTPAHCTBA) €CTh OTKPBHITOE MHOXKECTBO. JloKa3aTenbCcTBO
NEepBBIX JIBYX TEOPEM OINUPAETCs Ha TNPHUHIHUI JIBOMCTBEHHOCTH,
CBOMCTBa OTKPBITHIX MHOXECTB (CM. T€OpeMbl 00 OOBEIMHEHHH U
NepeceuyeHNH OTKPBITBIX MHOXKECTB) U PE3yJIbTaT TEOPEMBI 3.
Jloka3zaHo, 4TO OECKOHEYHOE OOBEIMHEHUE 3aMKHYTHIX MHOMKECTB —
He 0053aTeNIbHO 3aMKHYTO€ MHOKECTBO. Jloka3aHa Teopema: eciu F -
3aMKHYTO€ MHOXeCTBO, a G - oTkpbiToe MHOXecTBO, To F \ G -
samkHyTOe, @ G \ F- oTKpBhiTOe MHOXecTBa. (ClenaH akIeHT Ha To,
uto Bee mokasanubie B myHKTax 2° 1 3° TeopeMBI CrpaBeLTHBBI JUTs

mo6BIX MeTpuueckux npoctpancts (X, p).)

Tema 15. CrTpoeHHe OTKPBITHBIX M 3aMKHYTHIX MHOKECTB HA
NPsMOIi.

CTpoeHue OTKPBITHIX U 3aMKHYTBIX MHOKECTB Ha MPSIMOM.

JloxazaHbl TEOPEMBI O CTPYKTYPE OTKPBITHIX U 3aMKHYTHIX MHOXKECTB
Ha yucinoBoi mpsmoi. ChopmynanpoBaHa TeopeMa 00 OTAETMMOCTH
(3aMKHYTBIX MHOXECTB Ha TipsiMoi). [IpemaraeTcsi caMmoCTOSTENHHO
TOKa3aTh YKa3aHHYIO TEOPEMY ISl CETMEHTOB.

Tema 16. KaHTOpOBO coBepIlIeHHOE MHOKECTBO.

KaHTOpOBO COBEPIIEHHOE MHOXKECTBO.

Jlano ompezeneHue COBEPIIEHHOIO MHoO)KecTBa. llpuBeneHsl
pPUMEpPBl  COBEPIICHHBIX  MHOXecTB.  CTpouTcs  KaHTOPOBO
COBEpPLIEHHOE MHOXECTBO (JOKA3bIBAETCS, YTO OHO COBEPILIEHHOE).
Brisicusiercst apudmeTnueckasi CTpyKTypa, "yIuBUTENbHbIE" CBOWCTBA
KaHTOPOBAa COBEPILIEHHOI'O MHOXeCTBa (MOIIHOCTh KaHTOPOBA,
COBEpIIEHHOTO MHOKECTBAa paBHAa KOHTHMHYyMY, a CyMMa JJIMH
"ynansembIx" TpHU €ro MOCTPOEHUM HHTEPBAIOB paBHA €IMHHUIIE),
TaHbl ONpEJENIEHUsT HUTJIe HEe IUIOTHOTO U BCIOAY IUIOTHOTO
MHOKeCTB. [IpuBeneHbl npuMepsl TakMX MHOXKECTB. Jloka3zaHO, 4YTO
KaHTOPOBO COBEPILIEHHOE MHOXKECTBO SIBJISIETCS HUT/IE HE TUIOTHBIM.
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N
"KanTopoBo coBepmenHoe MHOkecTBo" B R ™, N >2.

[Toctpoens! "rpedbenka Kantopa", "koBep CeprnimacKoro", "Kiaaourie
Cepruuckoro", "cuexxunka Koxa". BBoautcs monsTHe (¢pakrana.
JlaeTcss mucropuyeckasl ClpaBKa, AEJIAeTcsl aKLEHT Ha COBPEMEHHBIX
WCCIICIOBAaHUAX B MaTeMaTUKe M (U3MKe (PPaKTAIbHON TeOMETpHH
npupoasl. OOCyxkIaeTcst 3ajaya COBPEMEHHOI'O €CTECTBO3HAHMSL:
uccieoBanre Mop(doaoruu aMmopQHoro.

Tema 17. HenpepbiBHbIE  0TOOpameHHsT  MeTpH4YecKux 1 1
NMPOCTPAHCTB.

HemnpepbIBHBIE 0TOOpaXEHUSI METPUIECKUX TIPOCTPAHCTB.

OTMeTuM, 4YTO psiZ BOMPOCOB, CBSI3aHHBIX C CYIIECTBOBAHHUEM H
€IMHCTBEHHOCTBIO PEIICHUH ypaBHEHWH TOTO WM HWHOTO THIIA
(Hanpumep, TG depeHIaIbHBIX YpaBHEHHUIA), MO>KHO
chopMynMpoBaTh B  BHJE BONpOCa O CYHNIECTBOBAaHHH U
€IMHCTBEHHOCTH HETOJIBUKHOIN TOYKH IPU HEKOTOPOM OTOOpasKEHUH
METPUYECKOTO MPOCTPAHCTBA B CEO4.

JlaeTcsi ompenelieHue HEMPEepPBIBHOTO OTOOPAKEHUS METPHUYECKUX
NPOCTPAHCTB, NPUBOJATCS  OpuMepbl. HemonaBmkHas — TOuKa
otoOpakenus. Cxxumaromiee otoopaxenue. [Ipumepsr.

Tema 18. [IpuHIMI CKUMAIOIIMX OTOOPAKEHUIA. 1 1
[IpyHIIUIT CXKUMAIOIIUX OTOOPAKCHUM.

JloxaseiBaercst Teopema bamaxa o IlpuHnune  CKxMMarommx
OTOOpaKCHHH.

KoMMeHTHpyeTCsT Ba)KHOCTb JTOM TEOpPEMBI M €€ IPUMEHEHHE B
pa3IM4YHBIX  pa3jlenax MareMartukd. Ilpumenenue  npuHIMIIA
C)KMMAIOIIUX OTOOpakeHUM JUIsl JOoKa3aTeslbcTBa TeopeMbl O
CYLIECTBOBAaHMM M €IVUHCTBEHHOCTH pelleHus 3anaun Komm ams
0OBIKHOBEHHOTO (D pepeHInaIbHOTO YpaBHEHUS IEPBOTO MOPSAIKA,
pa3pelICeHHOI0 OTHOCUTENBHO IIPOU3BOIHOM.

Pa3nen 2. Teopusi pyHKIHIT KOMIIJIEKCHOTO MEPEMEHHOTO

Tema 19. KoMnjiekcHBIE YncIa 2 2 1
OnepauI/m HaJd KOMIIJICKCHBIMU 4YHCJIIaMHU KaK Hal CBO6OI[HBIMI/I
BEKTOpaMH (CIOXKEHHE M YMHOXKEHHE Ha 4YHCIO). YMHOXEHHE U
JICJICHUC KOMIIJIICKCHBIX YHCECII. MO}IYJ'IB nu apFYMCHT KOMIIJICKCHBIX
uncen. HepaBeHcTBa ¢ Mmoaynem.

Tema 20.Iloka3aTteabHast (popMa KOMIJIEKCHBIX YHCEJT 2 2 1
Qopmynel Oiinepa. [lokazarenbHas ¢yHkuusa. CUHYC W KOCHHYC
KpaTHBIX YTJ0B. Te€opemMbl CIOKEHHUsS ISl MOKa3aTeabHON (PYHKIUH,
111 CHHYCA U KOCUHYCA.

Tema 21 2 2 1
DopmyJsl MyaBpa: nepBasi 1 BTOpast

3BneueHne KOpHEH M3 KOMILIEKCHBIX 4wmcelsl. M3o0paxkeHue KOpHEeid Ha
KOMILJIEKCHON IIIOCKOCTH. DOpMyJIbl IIKOIBHOW TPUTOHOMETPHH.

Tema 22. 2 2 1
MHo:kecTBa, KpUBbIE U 00J1aCTH

3ajaHue KpMBBIX B mapamerpuyeckod ¢opme. OgHOCBSI3HBIE U
MHOT'OCBSI3HBIC 06J'IaCTI/I. OpI/IeHTaLII/IH IINIOCKOCTH. FpaHHua MHOT'OCBS3HBIX]
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oOnacteit. OTOOpakeHHs U PYHKIIHU.

Tema 23. 2 2 1 1
Jlorapudpmuueckas pyHkuus

Paznuunbie Gpopmbl BBeneHus Jtorapupmudeckoit pyHkiuu. Pemenne
TPUTOHOMETPUYECKHX YypaBHEeHUIl. OOpaTHbIE TPUTOHOMETPHYECKHE

(GYHKIIMHM U X CBOWCTBA.

Tema 24. 1 1 1 1
AHaJIUTHYeCKHE U TAPMOHUYEeCKHe (PYHKIHHT

[Tousitust muddepeHMpyeMOCTH U aHAIUTUYHOCTH. Heobxonumele n

TOCTaTOYHBIE YCIIOBUS aHAaIUTHUYHOCTU. lloHATHE rapmMoHuYeckou

G YHKIIUH.

Onepatop Jlamnaca. Teopema 0 rapMOHUYHOCTH JCHCTBUTEIBLHON U

MHHUMOW 4YacTe aHanuTh4deckod ¢yHKuuU. BoccraHoBieHue

NIeCTBUTENILHOW M MHUMOM YacTel aHATMTHYECKON (DYHKIIHH.

Tema 25 1 1 1 1
JJieMeHTapHble QYHKIMH U UX CBOlicTBA

[lenast nuneliHas QyHKUUS M ee TeoMeTpudeckuil cmbica. J[poOHo-

TUHEHAs (QYHKIUS ¥ €€ CBOWCTBA: KPYroBOE CBOWMCTBO, IPYIIIOBOE

CBOMCTBO.

Tema 26 1 1 1 1
JJieMeHTapHble (PYHKIUM U UX CBOICTBA (IIPOJ0JIZKEHHE)

[lokazarenpbHass W TPUTOHOMETpUYECKHME (YHKLUHU, CTEIEHHas

dbyHkIMsS U pagukan, — JorapupmMuyeckas U OOpaTHbIE
TPUTOHOMETPHUYECKHE (DYHKIMH

Tema 27 1 1 1 1
NHTerpan B KOMIIEKCHOM IJIOCKOCTH

[lonsiTe wMHTErpana B  KOMIUIEKCHOM IiockocTH. (CBoMcTBa

uHTerpana. MHrerpampHas TeopemMa Komm: 118 OZHOCBSIZHON

oOmacti, Uil MHOrocBsi3HOW oOnactu. Ilpumepsl. KoHTypHbIE

MHTETpaJIbl.

Tema 28 1 1 1 1
Nuterpanbsnas ¢gopmyaa Kommn

Bripaxxenue 3HaUe€HUS aHATMTUYECKOW (PYHKIIMU B 00JaCTH Yepe3 ee

3HaYeHUs Ha TPaHULE OJHOCBSI3HOW MIM MHOTOCBS3HOH oO0xacTu.

beckoneunast nuddepeHIupyeMOCTh aHATUTHIECKON HYHKIIUHU.

Tema 29 1 1 1 1
Psaabl Teilsiopa

Teopema Teinopa. Ilpumeprl. HepaBenctBa Komm u Tteopema

JInyBus.

Tewma 30 1 1 1 1
Psaab Jlopana

Teopema eTMHCTBEHHOCTH U cieAcTBUs U3 Hee. Teopema Jlopana.

Tema 31 1 1

Oco0ble TOYKH AaHATUTHYECKOH PyHKINH

M3omupoBaHHble 0COOBIE TOYKH OJHO3HAYHOM aHAIMTHYECKOU

byHKINY.

CBs13b HYJIEN U MOJIFOCOB.

Bcero 36 36 20 |20
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4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOMN PABOTHI

OBYYAKOUIUXCSA
Tembl pi1s HN3yuaembie Kosn4yecrBo DopMbI MeTtoanyeckue Dop
CaMoCTOST BOIIPOCHI 4acoB CaMoCTOSIT obecrieyeHUst MBI
€JILHOTO eJILHOI oT4er
U3yYeHHs O4 | OuHo | 3ao0u padoThI HOCT
Ha | - Hasl i
s | 3204
Hasi
1. Axcuoma | ITapamokc banaxa- 3 5 7 W3zyuenue http://eqworld.ipmne | Ompo
BbIOOpA. Tapckoro. ITpumepsr yueOHOI t.ru/indexr.htm C
"U3BECTHBIX" auteparypsl | http://www.ph4s.ru/
YTBEPKICHHH, T/IC , pemierre | books_mat.html
"ucnonb3yerca" 3a71a4
akcuoma BbIOOpa (B
YaCTHOCTH, [TPH
JI0Ka3aTeIbCTBE
TEOPEMBI O TOM, 4TO
00beTMHEHNE JIF000M
KOHEYHOU WIH
CYETHOU
COBOKYITHOCTH
CUCTHBIX MHOYKECTB
€CTh CHOBA CUETHOE
MHOXECTBO).
2. Teopema I'enenst o 3 5 7 Uzyuenue http://eqworld.ipmne | Onpo
AKcHOMAaTH | HENOJHOTE, yueOHOM t.ru/indexr.htm C
Ka Teopun | runore3a Kantopa autepatypsl | http://www.ph4s.ru/
mHoxecTB. | (CH), paGoTa , petiienne | books_mat.html
[1.Kosna 1963 r. 3aj1a4u
(axcmomaruka ZF u
akcuomsel C , CH n
UX OTPHUIIAHUSA).
3."KanTopo | "I'pebenka 3 5 7 W3yyenne | http://eqworld.ipmne | Ompo
BO KanTopa", "koBep yueOHOM t.ru/indexr.htm C
coBepmieHH | CeprimHCKOTO", autepatypsl | http://www.ph4s.ru/
oe "kanouie , pemenne | books_mat.html
MHOkecTBO | CepnuHCKOro", 3amay
m g RN, | "cHexunka Koxa".
N>2.
4.Ctpyktyp | CTpoeHHE OTKPHITHIX | 3 5 7 Wzydenue http://eqworld.ipmne | Onpo
a Y 3aMKHYTBIX yaeOHOI t.ru/indexr.htm C
OTKPBITOTO | MHOXKECTB. aurtepatypsl | http://www.ph4s.ru/
MHOY€ECTBa , petienue | books_mat.html
Ha IpsIMOil. 3a1a4
S5.IlomHota | ®yHmameHtanbpHas | 3 5 7 N3zyuenue http://eqworld.ipmne | Onpo
METPUYECK | MOCIE0BATEIBHOCT yueOHOI t.ru/indexr.htm C
oro b. autepatypsl | http://www.ph4s.ru/
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http://eqworld.ipmnet.ru/indexr.htm
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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

MPOCTPAHCT , petienne | books_mat.html
Ba C([a,b]). 3a1a4
6.Metpuue | OyHnameHTanbHas N3zyuenue http://eqworld.ipmne | Onpo
CKOE MOCJIEAOBATEILHOCT yueOHOI t.ru/indexr.htm c
MPOCTPAHCT | b, HE SIBJISTFOIIASICS auteparypsi | http://www.ph4s.ru/
BO CL, | cxomsmeiics. , pemienne | books_mat.html
([a,b]) 3aa4d
7. Teopemsl | MeTpuueckoe, W3zyuenue http://eqworld.ipmne | Onpo
O TOM, YTO | HOPMHPOBAHHOE U yueOHOI t.ru/indexr.htm C
moboe €BKJIMJIOBO autepatypsl | http://www.ph4s.ru/
CBKJIMIOBO | IIPOCTPAHCTRBO. , pemieare | books mat.html
POCTPAHCT 3a1a4
BO MOXHO
clleNaTh
HOPMHpOBa
HHBIM,
moboe
HOPMHpOBa
HHOC
METpPUYECK
UM u
moboe
CBKJIUIOBO
METpPUYECK
UM.
8.ITonspubie | [TomspHbie N3ydenue http://eqworld.ipmne | Onpo
KOOPAMHATHL | KOOPAWHATHI HA yaeOHOI t.ru/indexr.htm C
TUTOCKOCTH M UX auteparypsl | http://lwww.ph4s.ru/
CBSI3b C , petienue | books_mat.html
JE€KapTOBBIMH 3a/1a4
KOOpAWHATAMHA
9. Kpussle, | Kpupas Diinepa, W3yyenne | http://eqworld.ipmne | Ompo
3aJIaHHBIE B | jorapU(MHUYECKUE y4eOHOI t.ru/indexr.htm C
TOJIAPHOK KpPHUBBIC autepatypsl | http://www.ph4s.ru/
cucTeme , penrerne | books_mat.html
KOOPJIUHAT 3a1a4
10. OtoOpaxenue Usyuenne | http://eqworld.ipmne | Ompo
Kpyrosoe OKPYKHOCTH HJIH yue6HOM t.ru/indexr.htm c
CBOHCTBO psIMOl Ha KpYT U aurtepatypsl | http://www.ph4s.ru/
ApobHo- (WK TIPAMYIO , pemenue | books_mat.html
JJMHCUHOU 3ajau
GyHKIIH
11. CBoiicTBa rpymnimsl, N3zyuenue http://eqworld.ipmne | Onpo
I'pynmnoBoe | o6parHoe y4eOHOM t.ru/indexr.htm c
CBOHCTBO oToOpakeHue, aurtepatypsl | http://www.ph4s.ru/
Apo6Ho- - KOMIIO3HIINS , pemenne | books_mat.html
JIMHCHHOU 0TOOpaKeHHI 3a/1a4
GyHKIIH
12. OTKpBITHIC Uzyuenue http://eqworld.ipmne | Ompo
MuoxecTBa | MHOKeCTBa, yueOHOI t.ru/indexr.htm C
W 00MacCTH | 3aMKHyTHIC autepatypsl | http://www.ph4s.ru/
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http://eqworld.ipmnet.ru/indexr.htm
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http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/indexr.htm
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http://eqworld.ipmnet.ru/indexr.htm
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Ha MHOJKECTBA, , pelieHue books _mat.html

KOMIUICKCHO | TPOKOJIOTHIEC 3aJ1a4

U IJIOCKOCTH OKPECTHOCTH

13. OxpecTHOCTH 4 6 7 W3zyuenue http://eqworld.ipmne | Onpo

OKpEeCTHOCT | KOHEYHBIX TOYEK M y4eOHOM t.ru/indexr.htm c

1 KOHCYHBIX | GecKOHEUHOM auteparypsl | http://www.ph4s.ru/

To"eK M | ynanenHo TouKku, , pemenue | books_mat.html

?eCKOHe‘IHOv KOJIbIA 3a1a4

1 yJaJICHHOU

TOYKHN

14. OTtobpakeHus 4 6 7 W3zyuenue http://eqworld.ipmne | Ompo

OrolpakeH | cunyca, KOCHHYCA, y4eOHOM t.ru/indexr.htm c

i, HKCIOHEHTHI auteparypsl | http://www.phd4s.ru/

OCYICCTBIA , pemenue | books_mat.html

€MBbIC 3a1a4

JIeMEHTapH

bIMH

GYHKIMSIMH

15. Pasnoxenue 4 6 7 W3zyuenue http://eqworld.ipmne | Onpo

JIuneiinas | umeiinoro y4eOHOMI t.ru/indexr.htm c

‘byHKHfI’I 1 | oToOpaskeHUs HA TPU autepatypsl | http://www.ph4s.ru/

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

16. ITonsaTue | KoHCTpyKIHs 4 6 7 N3zyuenue http://eqworld.ipmne | Onpo

0 PUMaHOBOMH yueOHOI t.ru/indexr.htm C

PUMAHOBOH | y10pepXHOCTH autepatypsl | http://www.ph4s.ru/

TIOBCPXHOCT | kpajpaTHOTO KOPHs , petierne | books_mat.html

" 3aj1a4

Hroro 56 |88 112

5. ®OHJl OLEHOYHBIX CPEJCTB /Il [IPOBEJEHUS TEKYILEW
UIMPOMEXYTOYHOM ATTECTAIIUM 1O TUCHUTIINHE

5.1. IlepeyeHb KOMIIETEHLHIl ¢ yKa3aHHeM 3TanoB uX (opMHpPOBaHUS B Npouecce
O0CBOCHH5100pa30BaTeIbHON NPOrPaMMBbI

Kon n HauMeHOBaHUE KOMIETEHIIUH Otansl OpMHUPOBAHUS
VYK-1. CnocoOeH oCyIecTBIATh MOUCK, 1. PaGota Ha y4eOHBIX 3aHITHSIX.
KPUTHYECKHI aHAJIN3 U CUHTE3 HH(pOpMaIu, 2. CamocrosTenbHas pabora.

MPUMEHSATh CUCTEMHBIN MOJIXO/ IS PEIICHUS
MOCTaBJICHHBIX 3a/1a4

[1K-1. CnocobeH ocBanBaTh U UCIIOJIb30BATH 1. PaboTa Ha y4eOHBIX 3aHATHUSAX.
TEOpEeTHYECKHE 3HAHUS U TpaKTHYeckue ymeHus: | 2. CamocTosTenbHas padora.

Y HaBBIKHU B MPEIMETHOMN 00JIaCTH MpU peLIeHUN
npogecCHOHANBHBIX 3a]1a4

5.2. Onucanue moka3sartesieil H KpUTepHEeB OLEHMBAHHUSA KOMIIETEHIHI HA Pa3JIMYHBIX 3Tamax HX
(popmupoBanus, onucaHue MKAJ OLeHUBAHUA

| OuenmBaemeie | Ypoenn | Oran | Onucanue | Kpurepru | Illkana
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KoMIeTeHIMH | copmupoBaHHOCTH | hopMHpoBaHUS | TOKa3aTenen OLICHUBAHMA | OLCHUBAHUS
VK-1 [Toporossrii 1. PaGorana | 3Hate: JlomamHee Hlkana
y4eOHBIX *COBPEMCHHBIC 3a7aHue OLICHUBAHHUS
3aHATUAX. TEOpHUH 1 METOIBI B KOHTPOJIbHAS | JOMAIITHETO
2. Camocros- | ©01acth Teopun pabora 3aaHuUs
TeJbHas q)yfIKHHH KomnokBuym | Illkana
JNENCTBUTEIHHOTO
pabora. . OILICHUBAHHUS
MEPEMEHHOTO; .
*3HAYCHHE U MECTO KOHTpOJILHON
IUCIAIUINHEI B 0011l paborsl
KapTUHE MHUpA. [xana
VYMeTh: OLICHUBAHUA
*SICHO U JIOTHYHO KOJJTOKBHYMa
M3JIarath MOJTyYCHHBIC
0a30BbIC 3HAHUS;
* IEMOHCTPHPOBATH
TTIOHUMaHHUE O0IIeH
CTPYKTYpBI
JUCLIUIIJIMHEL U
B3aMMOCBSI3H C
JPYTrUMUA
JUCLUIIJIMHAMU
* peraTh 3a1a4H,
CBSI3aHHEIE C
NIpEAMETHOU
00J1acTBI0, C YIETOM
COBPEMEHHBIX
JIOCTUKEHUI HAYKU;
*IIPUMCHATH
rH(OPMAITMOHHO-
KOMMYHUKAITUOHHBIC
TEXHOJIOTHUU IJIs1
3¢ hekTuBHOTO
peLIeHUs HAyYHbIX U
TIPUKJIAIHBIX 33134,
CBSI3AHHBIX C
peaMETHOU
00J1aCThIO.

IIponBuHYTHII 1. PaGora Ha 3Hars: Jomaruee [Ixana
Y4eOHBIX *COBPCMCHHBIC 3aJlaHuE OIICHUBAHUS
3AHSTUIX. TCOpHH 1 MCTOIBI B KOHTPOJIbHAS | IOMAILHETO

2. Camocros- | 01acth reopnn pabora 3aaHuUs

TeIbHas (byVHKHHH Konnoksuym | [lkana
JNENCTBUTEIBHOTO

pabora. . OIICHUBAHUS
[EPEMEHHOTO; .
*3HAYEHHE U MECTO KOHTPOJILHON
JMCLMILIMHEL B 00IEN pabotet
KapTUHE MHUpA. Hlxana
VYMeTh: OLICHHUBAHUA
*SICHO | JIOTHYHO KOJUIOKBHyMa

M3JaraTh MOJTyYCHHbIC
0a3oBbIC 3HAHUS,

* IEMOHCTPHPOBATH
MOHUMAaHWE O0IIEH
CTPYKTYPHI
JIUCLUIIINHBL U
B3aUMOCBSI3H C
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IpYTUMUA
JUCIUTLTAHAMHE

* pemrath 3ajaqd,
CBSI3aHHBIE C
MIpEAMETHOU
00J1acThIO, C YUETOM
COBPEMEHHBIX
JIOCTUKEHUI HAYKU;
*IIPUMCHSITH
nH(pOpPMaITHOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTHH JIJISI

3 PeKTHBHOTO
pelIeHrs HAyIHbBIX U
NPUKIATHBIX 3a]a4,
CBSI3aHHBIX C
NpeaMETHOU
00J1aCThIO.

Bnanets:
*CIIOCOOHOCTHIO K
JIOTHYECKOMY
paccyXJICHUIO;

* OCHOBHBIMH
METOJIaMH PEIICHUS
3a/1ad,

c(hopMyTUPOBaHHBIMU
B paMKax
MPEAMETHBIX
o0nacTe.

IK-1 [Toporosslii 1. Paborana | 3Hats: Homamnee [Ixana
y4eOHBIX *COBPEMCHHBIC 3aJ1aHUE OLICHUBAHUA
3aHATHSX. TCOpUH 1 METO/IBL B KOHTPOJIbHAS | JIOMAIIHETO

2. Camocros- obracTu Teopuu pabora 3a1aHus

TeJIbHas (byf{KuHH Komnoksuym | IIkana
JACUCTBHUTCIBHOI'O

pabora. . OLICHUBAHUS
IIEPEMEHHOT0; o
*3HAYCHHUEC U MCCTO KOHTPOHBHOH
JUCIUAIUINHEI B O0I1IEH pa6OTH
KapTHHE MHpA. Hlxana
VYMeTh: OLICHHUBAHUA
*sCHO U JIOTUYHO KOHHOKBHyMa

M3JIarath MOJYYCHHBIC
0a30BbIe 3HAHUS;

* IEMOHCTPHPOBATh
MOHUMAaHWE O0IIEH
CTPYKTYPBI
JUCITUTLINHBI 1
B3aUMOCBSI3H C
JIPYTUMH
JUCIUTIIMHAMHI

* pemiaTh 3ajaud,
CBSI3aHHBIE C
MpeIMETHOU
00J1aCTBI0, C YUETOM
COBpPEMEHHBIX
JIOCTHKEHUM HAYKU;
*TIPUMEHSITH
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nH(pOpPMAITMOHHO-
KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH JIJIS

3 PeKTHBHOTO
PEUICHUS HAYYHBIX U
MPUKJIAHBIX 33134,
CBSI3aHHBIX C

MIpEAMETHOU
00J1aCTBIO.

[IponBunyTHII 1. PaGorana | 3uate: Jomainee [xana
y4eOHBIX *COBPCMCHHBIC 3aJIaHUE OLICHUBAHUS
3AHSTUSIX. TEOpHUH 1 METONBI B KOHTPOJIbHAS | JIOMAILHETO

2. CamocTos- obactu Teopuu pabora 3a1aHus

TeJIbHAS cbvaKHHH KomnokBuym | IIkaina
JEACTBUTEIBHOTO

pabora. ] OILICHUBAaHUS
MEPEMEHHOTO; o
*3HAYEHUE U MECTO KOHTPOJIEHON
IUCIUAIUINHEI B 001l paboret
KapTHHE MUPA. [lkana
VMeThb: OLICHUBAaHUS
*5ICHO U JIOTUYHO KOJUIOKBHYMa

M3JIaraTh NOJYYCHHBIC
0a30BbIc 3HAHUS;

* IEMOHCTPHPOBATh
MMOHMMaHUE 00IIeH
CTPYKTYPBI
JUCIMILIAHBL 1
B3aMMOCBSI3H C
JIPYTHMHA
JUCIMILIHHAMM

* pemarh 3aj1a4H,
CBSI3aHHBIE C
MIPEAMETHOU
00JIaCThIO, C YUETOM
COBPEMEHHBIX
JIOCTUKEHUI HAYKU;
*IPUMEHSTh
nH(OPMAITMOHHO-
KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH TSI

3¢ hekTuBHOTO
PEIICHUS HAYYHBIX U
MPUKIIaIHBIX 33124,
CBSI3aHHBIX C
IpeIMETHON
00J1aCTRIO.

Bnanets:
*CIIOCOOHOCTHIO K
JIOTHYECKOMY
PacCyXICHUIO;

* OCHOBHBIMH
METOJIaMH PEIICHHUS
3ajad,
c(hopMyITUPOBaHHBIMU
B paMKax
[IPEeIMETHBIX
o0rnacTtei.
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IlIkaja oeHMBAHMA YCTHOIO OIIpoca

BbIBOJbI, HO JOMYIICHBI HECYIICCTBECHHLIC HCTOUYHOCTH, UCIIPABJICHHBIC CAMUM CTYJICHTOM.

Kpurepuii oneHuBanus Bannel
Martepuan U3I0KeH MOCIeI0BATEIILHO U TPAMOTHO, CACIaHbl HEOOXOUMBIC 0000IIEHUS U 5
BBIBO/TBI
Marepuan H3JI0KeH TOCIeA0BATSIIEHO M TPAMOTHO, CIeJIaHbl HEOOXOAMMBIC 0000IICHHS 1 4

Martepuan U3JI0’KeH HETOIHO, HO TIOKa3aHo 00Iee TOHUMaHUe BOIIpoca u
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JIOCTATOYHBIC JJIsl NTATBHEHINET0 YCBOCHUS MaTepraia, HiTh
WUMEJIACh 3aTPYAHCHUS, UK OMYIICHBI ONIHMOKY B OTPEACICHUN TTOHATUH, UCITOJIb30BaHUU 3
TEPMHHOJIOTHHU, UCIIPABJIICHHBIC MOCIIE 3aMEUaHUH MpenogaBaTelis, Py 3TOM CTYJ/ICHT JIeacT
HeoOX0auMbIe 0000IIEHNS ¥ BHIBOIBI

He packpsiTo ocHOBHOE cozepikaHre ydeOHOTO MaTepuana, CTyJeHT JEMOHCTPHUPYET HE3HAHNE
WJIM HETIOHUMaHUe OOJIbIIIeH MM HanOoJiee BaXKHOM YacTH y4eOHOTO MaTepHuaa, JOmyCKaeT

N 1
OIIMOKY B OMPE/ICIICHUY MOHSATHIA, IPU UCTIOJIH30BAHUU TEPMUHOJIOTUH, KOTOPBIC UM HE
WCTIPABJISIOTCS MOCTIE HECKOIBKHX 3aMEeYaHUH MpernoiaBaTelisl
MakcumanbHOe KOJTHMIeCTBO (32 9 OTBETOR) 10

Illxana oneHUBAHMS JOMAITHEr 0 3aJaHUA

Ouenka Kpurepum ouenkn
8-10 6amoB pelieHne BceX TpexX IMPHUMEPOB U3 TPHUBEACHHBIX 33JaHUH HIIH
pelIeHne AByX MPUMEPOB U3 MPUBEICHHBIX 3aaHUM, HO IPU YCIOBUH
MPEJOCTABICHUS] YEPHOBUKOB HE TOJTYYMBIIETOCS 33 JaHUS
5-7 GamnoB pelieHre ABYX IPUMEPOB U3 MPUBEACHHBIX 3aJJaHUI
10 4 6ayuioB peLIeHUe OTHOTO NMPUMEpPa M3 MPUBEACHHBIX 33aHUH

HIxaJjia oneHMBaHUs KOJJIOKBUYMA

Onenka

Kpurepun onenkn

16-20 bamtoB

YeTKHUIl U JIOTHYHBII OTBET Ha IIOCTABJICHHBIH BOIIPOC IO JIEKIIMOHHOMY
Matepuany. CTyaeHT 0e301nO0YHO, CAMOCTOATEIBHO PEIIAeT 3a/1auu
WJIH JOKa3bIBAET TEOPEMBbI

6-15 Gamnos OTBET Ha BOIPOC IO JIEKIUOHHOMY Marepuaily, B KOTOPOM CTYAEHT
JIONyCKaeT «He IpyOble» omuOku. CTyneHT peliaeT 3aJadyd HIu
JIOKa3bIBAET TEOPEMBI U HEOOJIBIITMMHU TIOJICKa3KaMHU

1o 6 GanoB OTBET Ha BOIPOC IO JIEKIUOHHOMY Marepuaily, B KOTOPOM CTYAEHT
nonyckaer — «rpyOble» omuOku. CTyqeHT — pemaerT 3ajauyd  Win
JIOKa3bIBAET TEOPEMBI, HO C 3HAYUTEIbHBIMHU TMOJCKa3KaMHu

Ilkaja oneHNBaHNs KOHTPOJILHOH padoThI
Onenka Kputepun onenkn
21-30 6amioB pelIeHre BceX MPUMEPOB U3 MPUBEICHHBIX 3aJJaHUH
11-20 6ansoB peleHre YeThlpeX NPUMEPOB U3 MPUBEACHHBIX 3a/laHUH

1o 10 6amnoB

pelIeHNE IBYX MPUMEPOB U3 MPUBEAECHHBIX 3aJIaHHI1

5.3. TunoBble KOHTPOJIbHbIE 32aHUS UJIH HHbIEe MATEPUAJbI, HEOOXOAMMBbIe /sl OLEHKH 3HAHMIA,
YMEHHUil, HABBIKOB M (WJIM) ONBITA JAeATEJbHOCTH, XaPAKTEPU3YIOLIUX 3Tanbl ()OPMUPOBAHUS
KOMIIETCHIMI B polecce 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

IIpyMepbI TOMANTHEr 0 3a1aHUA

1. JlokasaTh paBeHCTBO: (AU B)\C =(A\C)U(B\C) .
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2. Cymectsyer mu pyuxmms T € C([a,b]) : [a,b] A SN [0,11]U[20,21]?

6.0.C.
3. YcTaHOBUTH B.0.C. MEXKY 3aMKHYTBIM €IMHUYHBIM KPYroM ¢ 10 BBIKOJIOTBIMU TOYKaMH M OTKPBITHIM
€IMHUYHBIM KPYTOM C 5 BBIKOJIOTBIMU TOYKaMHU.

IIpuMepHBbIE 3a1aHHA K KOHTPOJIbHOH pooTe

1. Tlyers E ={(X, y)e (IN[-L2])x(IN[-L 2])} < R,J - uppaumonansusie uncia, J < R,
Haiitu FrE, E, E’ intE,FrCE, CE ,INtCE | (CE)/ , ecu CE=S\E, S=[-1,2]x[-1,2].

2. HaiiTu B KaHTOPOBOM MHOKECTBE KaKyIO-THOO TOYKY BTOPOTO pOJQ, 3aKIIOUYECHHYI) MEKIY
necatuaabiME 1poosimu: 0.001 u 0.025.

3. Jloka3arp, 4T0 00bEIUHEHHE KOHEYHOTO YMCIIa TIOMAPHO HE MEePECEKAIONINXCS MHOKECTB MOIITHOCTH
N | umeer MouHOCTD N .

IIpumepHbIe BONPOCHI KOJJIOKBHYMAa (IHCbMEHHBIH KOJUIOKBUYM Ha S - 10 MuHYyT)

1) Hatb onpenenenue AU B.

1
2) laTh ompenenenue OKpeCTHOCTH TOUKH X, €R ™.

3) laTh onpenencHue U A, . 4) lath onpeenenre CYETHOTO MHOKECTBA, TIPUMEDBI.
ael

5) dath onpeneneHue ﬂ Aa .
ael
6) [laTh onpeneneHnue COBEPIICHHOTO MHOXKECTBA, TPUMEDPHI.
7) dats onpeneneaue A\ B .
8) [latb onpeneneHne rpaHULbl MHOXKECTBA, IPUMEPBHI.
9) latpb onpezeneHne 3aMKHYTOIO MHOKECTBA, IIPUMEPBHI.
10) dats onpenenenue int E , npumepsr muoxects E ¢ ykazanuem INtE .
11) lath omnpesiesieHre HECUETHOTO MHOXKECTBA, MPUMEPHI.
12) [laTb onpeneneHue OTKPHITOIO MHOXKECTBA, IPUMEPHI
13) Hats onpenenenne M~N (3KBUBaJI€HTHOCTH ), TPUMEPHI.
14) [laTb onpenenenue rpaHnYHON TOUKM MHOXecTBa E, mpumepsl.

15) Jats onpenenenne M =N (uTo 570 3HAUNT?), HPUMEBL.
16) Jlath omnpesenenre U30JIMPOBAHHON TOUYKH MHOXKECTBa E, mpumepsl.

17) Hats onpeneneane M > N (uaro 310 3H2uNT?), MprMepsI.

18) JlaTh onpeneneHue npeaensHON TOUKH MHOKecTBa E, mpuMepsl.

19) KakuM MHOXECTBOM JOJIKHO OBITh 00bETMHEHNE KOHEUHOTO YUCIIa 3aMKHYTBIX MHOKECTB?
JlaiiTe onpeneneHne 3aMKHYTOIO MHOXKECTBA.

20) JlaTe onpeneneHue BHYTPEHHEW TOUKH MHOecCTBa E , mpumepsl.

21) datb onpeneneHne 3aMbIKaHUsI MHOKECTBA, IPUMEPHL.

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

23) aTh onpeneneHnue METPUUECKOro MPOCTPAHCTBA, IPUMEPHI.

24) MHOxecTBO MOIHOCTH N ; (4TO 9TO 3HAYUT?), IPHMEPEI

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

26) Kakum J0KHO OBITH MHOXKECTBO (OTKPBITHIM HIJIM 3aMKHYTBIM),
ABIAONIeeCs OOBEAMHEHHEM JIO00H COBOKYITHOCTH OTKPBITHIX MHoOkecTB?  [laiite
OIIpEIEIIEHUE OTKPBITOTO MHOXKECTBA.
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27) Chopmynupyiite Teopemy Kanropa-bepumreiina.

28) Kax onpenensiercs npocrpanctso C([a,b]) 2

29) Yrto Takoe moJiHOe MeTprIeckoe MpocTpancTo ? [Ipumepsi.
30) Haiite ompeneneHne OKpecTHOCTH Touku X, € R 4,

31) Jaiite onpenenenne okpectaoctu Toukn X, € C([a,b]).

32) Kakoe muoxecteo E R 2 HaspIBaeTCS BCIOTy MIOTHEIM (B R 2 )?
33) Muoxectso E — R ! HaseIBaeTCs HUIMIE HE IUIOTHBIM, €CIA ... (mpomomxute dpasy).
34) Kakoii BuA CXOIWMOCTH IOPOXKIAET METPUKA B IPOCTPAHCTBE C([a, b]) ?  JaiiTe

oIpezeIeHue ITOM cxoauMocTH (B TepMuHax & u N).

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

36) Urto Takoe cxosmiascs mocjieI0BaTeIbHOCTh B METPHUUECKOM IMPOCTPAHCTBE?

37) CuetrHoe OOBEAMHEHHE OTKPHITBIX MHOXECTB - KaKHUM JOJIKHO OBITH 3TO MHOXKECTBO?
JlaiiTe onpeneneHne OTKPbITOrO MHOKECTBA.

IIpuMepHbIe BONPOCHI K 324€Ty € OIIEHKOIA.

1 cemecTp mpenoxaBaHus TUCHUILIAHBI

1. TIlonstne MHOkecTBa. Omniepanyy Hai MHOXKECTBAMU.

2. DxBuBaJIeHTHBIC MHOKecTBA. Onpenenenue. [IpuMepsl SJKBUBAJICHTHBIX MHOKECTB. Teopema o ToMm,
YTO BCSIKOE OECKOHEYHOE MHOXKECTBO SKBHBAJICHTHO CBOEMY HCTUHHOMY TIOJIMHOXECTBY.

3. Cuernbsle MHOXecTBa. Onpenenenue. [Ipumepsl. CY4ETHOCTP MHOXKECTBA PALMOHAJIBHBIX YHCEIL.
CBOICTBA CUETHBIX MHOYKECTB.

4. Cuernble MHOXecTBa. Omnpenerncaue. J[0ka3aTenbCTBO CYSTHOCTH MHOXKECTBA BCEX MHOTOWICHOB C
LETBIMU KO3 HHUIIMCHTAMHA U MHOYKECTBA aJireOpanvecKuX YHCel.

5. Hecuernsie MmHOXecTBa. Onpesenenne. TeopemMa 0 HECYETHOCTH MHOKECTBA To4dek cermenta [0,1].
Cy1iecTBOBaHUE UPPAIIMOHANBHBIX U TPAHCIEHACHTHBIX YHCET.

6. TlonsTue MourHOCTH MHOXKeCTBa. CpaBHEHHE MOIIIHOCTEH. AKcroMa BeIOOpa.

7. TloHsATHE MOIIHOCTH MHOXECTBa. TeopeMa O MOITHOCTH MHOXECTBA BCEX IMOJAMHOMXECTB JTAHHOTO
MHO>KECTBa.

8. [ToHsiTHE MOIIHOCTH MHOXeCTBa. TeopeMa O MOIIHOCTH MHOMKECTBA BCEX TTOJMHOKECTB
HaTypaibHOro psna. Teopema Kanropa - bepuinreitna (6/1) u ee cinencrue ( ¢ J0Ka3aTeNIbCTBOM ).

2 ceMeCTp NpenoJaBaHusl A CUHUIIIMHBI

9. Onmnpenenenre METPUUECKHUX, €BKIUIOBBIX 1 HOPMUPOBAHHBIX MPOCTpaHCTB. [IpuMepsl ykazaHHBIX
npocTpaHcTB. [ToHbBIE M HEMOIHBIE METPUYECKUE IPOCTPAHCTBA. [IpuMephl yka3aHHBIX IPOCTPAHCTB.
10. BHyTpeHHHE TOYKHM U OTKpbIThIe MHOecTBa. Ompenenenus. Ilpumepsl. CBoHCTBa OTKPBITHIX
MHO>KECTB.

11. Ilpenenbuble Touku. WM3ommpoBaHHBIE TOYKH. ['paHMYHBIE TOYKH. 3aMBIKAHUE MHOXKECTBA.
3aMKHYTbhIE MHOXKecTBa. CoBepIieHHbIe MHOXKeCTBA. Onpenenenus. [Tpumepsr.

12. 3ambIkaHue, 3aMKHYTBIE MHO€ECTBA. CBOMCTBA 3aMKHYTBIX MHOKECTB.

13.  CrpoeHue OTKpBITBIX M 3aMKHYTBIX MHOXeCTB Ha mpsmoil (6/m). KantopoBo coBepiieHHOE
MHOXECTBO.

14. KomruiekcHble ynciia

15. Ioka3arensHast hopMa KOMILIEKCHBIX YHCEI

16. ®opmynsl MyaBpa: riepBasi U Bropast

17. MHOXecTBa, KpUBbIe U 001aCTH

18. Jlorapudmuueckast GyHKIUs

19. Ananutnueckue v rapMOHUYECKHE (PYHKIIUH

20. DnemenTapHble GYHKIIMK M UX CBOWCTBA

21. DnemeHTapHbIe (DYHKIIMU B UX CBOWCTBA (TIPOJIOIDKEHHE)
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22. VaTerpan B KOMIUIEKCHOW TIOCKOCTH
23. Unterpanbhas gpopmyna Kommn

24. Psnpl Teiinopa

25. Psnpl Jlopana

26. Oco0Oble TOYKH aHANUTHYECKON QYHKIMH
27. CBsI3b HyJICH U MTOJIOCOB.

5.4. MeToaguuecKkue MaTepuaJibl, onpeaeasoline Npoueaypbl OleHUBaAHUS 3HAHUI,
YMeHHi, HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPHU3YOIIUX ITANbI
¢GopmupoBaHus KOMIIETEHIIHH.

Wrorosast olieHka 3HaHUN, yMEHHUH, CLIOCOOOB JI€ATEILHOCTH CTYIEHTOB MO U3y4aeMOn

mucnuruinae cocrasisier 100 0ayuioB

MakcuManbHOE KOJIMYECTBO 0OaioB, KOTOPOE MOKHO HaOpaTh 3a TEKymUWA KOHTpoiab — 70
OaJyIoB.

3a OTBETHI Ha KOJUIOKBUYME 00YJaOIIUICS MOKET HaOpaTh MaKCUMAIIbHO 25 0aioB.

3a BBINOJTHEHUE TEKYIIET0 KOHTPOJIs 00ydaroluiicss MOKeT HadpaTh MakcUMalbHO 25 0aios.

3a BBINOJIHEHUS] KOHTPOJILHOW paboThl 00yJaromuiicss MoxeT HabpaTh MakcuMmainbHO 20 6asioB.

MaxkcuMmanbHasi cymMMa OalljioB, KOTOpble OOy4aroluiicss MoKeT HaOpaTh MpU cAaue 3ayeTa C
OIIEHKOM, cocTaBisieT 30 0ajIoB.

Jlist cmaum 3adera ¢ OLEHKOHW HEOOXOJWMO BBITIOJHUTH BCE 3a/IaHUS TEKYIIETO KOHTPOJIS.
3HaUMMBIM MOMEHTOM SIBJISIETCS MOKa3aTeNlb M3Y4YEeHUs MaTepuana JEeKIUH U BBIMOJIHEHUE 3aJaHui B
yKa3aHHbIe CpokW. Ha 3aueT ¢ OIEHKOW  BBIHOCHTCS MAaTepHall, H3JIaracMblidi B JICKIHIX W
paccMaTpuBaeMblif Ha TPAKTHUECKUX 3aHATHUSX.

IIka/jia olleHUBAHUS 3a4€Ta C OI[€HKOI

bamnbt Kputepuu onienuBanus

0-5 C rpyObiMu OIIMOKaMU M3J1araeT TEOPEeTHUECKUI MaTepual, He BlIajieeT MOHATUAMU U
TEPMHHOJIOTHEN, HE OTBEYAET Ha BOMPOCHI

6-11 JleMOHCTpHUpYyeT YaCTUYHOE BOCIIPOU3BEIEHUE U3yUeHHOr0. OOBICHSIET OT/AEIbHbIE
NOJIOXKEHUS YCBOCHHOM Teopuu. He oTBeuaeT Ha O0JIBIIMHCTBO BOIPOCOB
12-21 W3naraer TeopeTHuecKkuil MaTepua, BIaJeeT MOHATHUIMU U TEPMUHOJIOTHEH, CIOCOOEH

K 0000IIEHUIO U3JI0)KEHHOU TEOPUH, BUIUT CBSA3b TEOPHUHU C MPAKTHKOU, yMEeET
IPUMEHUTH €€ B MPOCTEHUIINX CIydasX.

22-27 UYeTko 1 JTIOTMYHO HU3JIaraeT TEOPETUUECKUIM MaTepual, CBOOOIHO BJIaJICET MOHATHIMH U
TEPMUHOJIOTHEN, CIIOCOOEH K 0000IIEHUIO U310KEHHOW TEOPHH, XOPOILIO BUANT CBS3b
TEOPUH C TIPAKTHKOM, yMeeT IPUMEHUTH €e.

OTtBeuaeT Ha OOJILITMHCTBO BOMPOCOB

28-30 YeTKo U JIOTHYHO W3JIaraeT TCOPETHUSCKUN MaTeprai, CBOOOHO BIa/IeeT MOHITHIMH U
TEPMUHOJIOTHEN, CIIOCOOEH K 0000IIEHUIO U3JI0)KEHHONW TEOPUH, XOPOILIO BUAMT CBS3b
TEOPUH C TIPAKTHKOM, yMeeT IPUMEHHUTH €€ .

OTBeuaeT Ha BCe BOMPOCHI, IEMOHCTPUPYSI OCO3HAHHOCTh YCBOEHHBIX TEOPETUYECKUX
3HAHWH, TPOSIBIISS CIOCOOHOCTH K CAMOCTOSITEITHHBIM BBIBOJIAM H T.1I.

Hrorosas mkana oueHUBaHHUS Pe3yJIbTATOB OCBOCHUS M CLUNINHBI
WrtoroBasi oreHka Mo JAUCHHUIUIMHE (HOPMUPYETCS U3 CYMMBI Oa/sIoB MO pe3yjbTaTam
TEKYLIETO KOHTPOJISI M IPOMEXYTOUYHOW AaTTECTAMM M BBICTABISIETCS B COOTBETCTBUHU C
MIPUBEICHHON HIKE TaOIHIICH.
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Ouenka no nATHOANIBHON cHCTEMe Ouenka no crodaILHOM crucTeMe
5 OTJINYHO 81-100
4 XO0pOIIo 61-80
3 Y/10BJIETBOPHTEIbHO 41-60
2 HEY10BJIETBOPUTEJILHO 0-40

6. YUYEBHO-METO/INYECKOE U PECYPCHOE OBECIIEYEHUE
JAUCHUIIJIINHBI
6.1.0cHoBHas TUTEpaTypa

1.bepmant, A. ®. Kpatkuii Kypc MaTeMaTHUE€CKOTO aHaidu3a : yuyeOHoe rnmocooue / A. .
bepmant, . I'. ApamanoBuu. — 16-e u3n. — Cankr-IlerepOypr : Jlans, 2022. — 736 c.
— Texkcer : anexkrponnsiii . — URL: https://e.lanbook.com/book/210707

2. Jlanmuarep, B. A. Teopus QyHKIHA ACHCTBUTETHRHOTO TEPEMEHHOTO : YYEOHUK W
npakTukyMm ains By30B / B. A. lanunrep, C. . CumoHkeHKOB. — 2-¢ u3al. — MockBa !
KOpaiit, 2023. —  242c. —  Tekcr :  osmektponssii. —  URL:
https://urait.ru/bcode/513288

3.IlIunauves, B. C. Bricmas maTemaTuka : yaeOHOE TTOCOOHE IS BY30B. — 8-¢ U3, —
Mockaa : FOpaiit, 2023. — 447 c. — Tekcr : anexktponHsiii. — URL:
https://urait.ru/bcode/510530

6.2 lonoJiHUTEIbHAS JINTEPATYPA

1. Apecrtos, B. B. Beenenue B Teoputo GyHKIUN 1EHCTBUTEIHHOTO MIEPEMEHHOTO: Mepa
u uHTerpan Jlebera Ha npsmoii : yaebHoe nocobue / B. B. Apectos, II. FO. I'ma3zsipuna.
— ExarepunOypr : U3narensctBo Ypanbckoro yauBepcuteta, 2018. — 209 ¢.— Tekcer :
anexktponHbiii. — URL.: https://www.iprbookshop.ru/106351.html

2. beixoBa, O. H. Teopus QpyHKIMii 1eHCTBUTENLHOTO IEPEMEHHOTO : yaeOHOE mocodune
/ O. H. beixoBa, C. 0. Konsarun, b. H. Kykymkun. - Mocksa : KYPC, 2019. - 196 c. -
Tekct : anextponnsiid. - URL: https://znanium.com/catalog/product/1027407

3. Wnbun, B. A. Marematndeckuii aHanm3 B 2 4. : y4eOHuK ans By30B / B. A. Unbun,
B. A. Cagounuuii, b. X. CennoB. — 4-e uza. — Mocksa : HOpaiit, 2023. — Tekcr :
anexktpoHHbii . — URL:

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

4. Cwmomun, 0. H. Beaenue B Teoputo (PyHKIMI JAEHCTBUTEIHLHOM MEPEMEHHOU
yue0. mocobue. - Mocksa : ®JIMHTA, 2017. - 516 c. - Tekct : sanekrponnsii. - URL :
https://www.studentlibrary.ru/book/ISBN9785976514836.htm

6.3.Pecypchbl nHGOpMAIIMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTH «AHTepHeT»
http://eqgworld.ipmnet.ru/indexr.htm, http://www.ph4s.ru/books mat.html,
http://www.dmvn.mexmat.net/.
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7. METOAUYECKHUE YKA3AHUS 10O OCBOEHUIO JTNCHUIIJIMHBI

1. MeTOI[I/I‘lCCKI/Ie PEKOMEHAAIIMH 10 IMTOATOTOBKE K ITPAKTUYCCKUM 3aHATUSAM.
2. MeTOI[I/I‘lCCKI/Ie PEKOMCHAAIINU I10 OpraHru3alluu CaMOCTOSTEIbLHOMN pa6OTI>I MO0 AUCHUITIIIMHAaM.

8. HTH®@OPMALIMOHHBIE TEXHOJIOTUH JJISA
OCYUIECTBJEHUSIOBPA30OBATEJIBHOI'O MPOLIECCA MO
JTUCLUIIJIMHE

JInneH3noOHHOE MpOrpaMMHOe o0ecrniedeHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NHpopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynsrantlLimroc»

[MpodeccuonanbHbie 0a3bl TaHHBIX
fgosvo.ru — IMopran denepalibHBIX FOCYAAPCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB BBICIIEr0 00pa3oBaHus
pravo.gov.ru - OguuuanbHblii KHTEPHET-NOPTAN IPaBOBOK MHGOpMAUN
www.edu.ru — ®enepasbHbiii moptan Poccuiickoe obpa3zoBaHue

CB000IHO pacnpocTpaHseMOe MPOrpaMMHOE 00ecTIeYeHUE, B TOM YHCIIE OTEYECTBEHHOTO MTPOU3BOICTBA
OMC IlIneep (s Bocipon3BeieHUsT DIEKTPOHHBIX YUeOHBIX Momyiieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHbI

MarepuaabHO-TEXHHUECKOE 00ecieueHNE TUCIMIUIMHBI BKIFOYaeT B ceOs:

- yueOHbBIC ayTUTOPHH JIJIsI TPOBEICHHUS YUeOHBIX 3aHITHiA, OCHAIIIEHHBIE 000PY/I0BAHHEM M TEXHHYECKUMHU
cpeacTBaMu OOydeHHs: y4eOHON MeOesplo, JOCKOH, AEMOHCTPAIHOHHBIM 00O0pYIOBaHHEM, MEPCOHATLHBIMHU
KOMITBIOTEPAMH, TIPOSKTOPOM;

- TMOMEIIEHHs Ui CAMOCTOSTEIILHOM pabOThl, OCHANICHHBIC KOMIBIOTEPHON TEXHUKOW ¢ BO3MOKHOCTHIO
mogKIIoueHneM K cetn «MHTepHeT™ W obecredeHHeM JOCTyla K 3JIEKTPOHHONH HH()OPMAIMOHHO-
o0Opa3oBaTenbHOM cpejie.
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