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Ha sk3amene crymenT mosydaer OmIeT, COAEPIKAIINI TBA BOMPOCA W3 DTOTO
BOIIPOCHUKA, ¥ JIBE 33Ja9H OT 9K3aMEHATOPA.

Pesynbrupyromaa onenka = 0,5 makomnennaa omenka + 0,5 orenka Ha 9K3a-
MeHe.

1. BriBegure popMysibl TBOHCTBEHHOCTH JJIsd OEpaIuil mnepecedeHus U 06b-
€JINHEHNS.

2. Oupenenure nousaTue sxkpuBasienTHocTH X ~ Y MuoxkectB X u Y mo Kan-
topy. llpuBeuTe mpuMepsr.

3. atime ompejesierre CIeTHOTO MHOXKeCTBa. JloKaXkure, 4T0 MHOXKECTBO ()
PAIMOHATBHBIX 9HUCE/T SIBJISETCS CIeTHBIM. JloKarkuTe, 9TO MHOXKeCTBO Q" siBJId-
ercsa cueTHbIM. dBjsercs gu Q°° cueTHBIM?

4. lokaxxure, uT0 00beinHEHNE He Hojiee YeM CIETHOTO HAbOpa CIETHBIX MHO-
ZKECTB ABJIAETCA CHETHBIM.

5. Hokaxkure, uyro npu nobapjeHnn K OECKOHYHOMY MHOXKECTBY KOHEUYHOI'O
U CHETHOT'O MHOXKECTBa ITOJIYyHaeTCAd MHOZKECTBO 3KBUBAJICHTHOE MCXOJHOMY.

6. Yro takoe HecueTHOoe MHOXKecTBO? Jokarkure, uro npsivas R daBisgercd
HECYETHBIM MHO2KECTBOM; BbIBCAUTE OTCHO/a CYIIECTBOBAHNE TPAHCICHICHTHBIX
quces.

7. HatiTe ompenenenne KOHTUHYATHHOTO MHOYXKeCTBA. {0KaxKnTe KOHTHHYAIb-
HOCTH MHOXKecTB R™, R®.

8. Uro osmauator 3amucu | X| = |V, |X]| > |Y|, |X]| > |Y|? Chopmymupyiire
teopemy KanTopa—Bepwrmmreiina o cpaBHeHnr MHOYKECTB.

9. Hokaxkwure, aro mMuO)KecTBO C'(I) HempepbiBHBIX (hyHKIHI Ha oTpeske [
ABJIAETCA KOHTUHYAJBHBIM.

10. HokaxkuTe, 9T0 MHOXKECTBO BCEX MOAMHOXKECTB MHOKECTBa X MMeeT MOIII-
HOCTH OOJIBIIYIO, 9€M MOIIHOCTH X .

11. Usnoxwure (cxemaTudHo) nocrpoenne Mepsl Jlebera B R™. Ilpusenure mpu-
Mepbl MHOXKeCTB jieberoBoii mepol 0 Ha mpamoit u miockoctu. Jlokaxkure, 910
BCIKOE CYETHOE MHOYKECTBO MMeeT Mepy HyJib. llpuBegure mpumep HeCUETHOTO
MHOYKECTBA Ha TIPSIMOI, HMEIOIIET0 Mepy HYyJIb (TpondHoe MHOXKecTBO KanTopa).

12. okarknTe CyIiecTBOBaHNE HEN3MepUMbIX 110 Jlebery MHOXKeCTB.



13. ChopmyaupyiiTe yTBep:K/I€HNE 0 3AMKHYTOCTH KJIACCA M3MEPUMBIX MHO-
JKECTB OTHOCUTEIHLHO OMEePAInii CUeTHOTO 00 heTMHEHNS, TIEPECeTeHNsT U TIEPEX0Ia
K JIOTIOJTHEHUIO.

14. Haitre onpenenenune namepumoit pyuxrmu. [Tokaxkure, 94T0 K1acc uaMmepu-
MBIX (DYHKIIHI 3aMKHYT OTHOCHTEIBHO aprpMeTuIecKux OnepaIuil ¥ moToueqHo-
10 MPEeJeTBEHOTO MEePexX0Ia.

15. Yro oznauaer dbpaza “cBoiicTBo X BbINOJJHEHO ToUTH Berony”? Jladite onpe-
JIeJIEHUE CXOQUMOCTH TTOCAEI0BATEILHOCTH (DYHKITUI TIOUTH BCIOLY W CXOAUMOCTH
no mepe. Copmynupyiite Teopemy 06 ux cesizu. Ilpusegure npumepsi.

16. Tlokaxkure, 9T0 KJIACC UBMEPUMBIX (PYHKIUH 3aMKHYT OTHOCHUTE/JIHHO I10-
TOYEYHOT'O MPEJETBHOIO IEPEXO/IA.

17. Cdopmynupyiite Teopemsbl Eroposa u Jlysuna o6 ucmpaBieHuy Ha MHOXKE-
CTBE MaJIOM MepBHl.

18. Omnpenenure unterpas Jlebera.

19. Onmmmre cBA3L MEXK Iy MHTETpaAIOM Jlebera u narerpasom Puvana (BKJrO-
Jas cJaydail HecoOCTBEHHOrO nHTerpasta Pumana).

20. Cpopmynupyiite Teopemy Jlebera 0 MarKOPUPYEMOM TIPEETBHOM MEPEX0-
Jie.

21. Copmymupyiite Teopemy JleBu 0 mpeeibHOM TIEPEXOJie U ee CAeICTBUE
JUTS PSIJIOB.

22. Chopmynupyiite memmy Paty 0 IpeaeTbHOM TEPEXOIe B MHTETDAJIE.

23. Jlatite orpeiesieHus curMa ajaredpbl MHOXKECTB 1 Mepbl. [IpuBegure npume-
pol. adiTe ompenenenne mpocTpaHcTBa ¢ Mepoii. daliTe ompenenenme muTerpasa
B Caydae abCTPaKTHOTO MPOCTPAHCTEBA C MepOii.

24. Yro makoe dbyukius pacnpernenenns! Oupenenunte mepy Cruiarbeca Ha
R. Yo takoe abcosioTHO HenpepbiBHas Mepa? UTo Takoe gucKpeTHast Mepa. UTo
takoe uHTerpas Cruinrbeca? Kaxk BBIYUCSETCS MHTErPaJl 1o abCcoJII0THO Herpe-
PBIBHOW ¥ IO AUCKPETHO Mepe.

25. Haitre otpeesienne METPUIECKOT0 TPOCTpaHCcTBa. OIpeiesuTe MpocTpaH-
crea 12,11, 1°°, C([a,b]), BC(R), C2([a,b]). Onpenesmre mpocrpanctsa L1(X) n
L?00(X) (MOXKHO OrpaHHYHTLCA CIydaeM oTpe3Ka). UTo Takoe MOqIpOCTPAHCTBO
METPUIECKOrO MPOCTPAHCTBA !

26. /laiite ompezesnenne OTKpBITOro mapa B(zg,”) U OKPECTHOCTH TOYKH B
MEeTPUIECKOM MTPOCTPAHCTBE.

27. laitire ompemesierne mpeesia MOCIeI0BATETHLHOCTH TOUEK B METPUIECKOM
npocTpancTie. JloKaKuTe eIMHCTBEHHOCTh MpeJie/ia.

28. CpaBHuTe CXOIMMOCTH B ? c MOKOOpAMHATHON cxonumocThio. Crenaiite
Toxxe camoe st [ m [,

29. Cpagautre cxogumocts B Cla,b] ¢ mOTOYEYHON CXOANMOCTBIO U CO CXO/IH-
MocTbio B Lola, bl u L'[a, b].



30. [laiiTe ompemenenre BHYTPEHHEN TOUYKM MHOXKECTBA B METPHUYUECKOM IPO-
CTPAHCTBE W JaliTe OmMpejesieHre OTKPLITOTO MHOXKeCTBA. llpuBeanTe mpuMeps
OTKDBITHIX MHOXKeCTB. IloKaykuTe, 4TO OTKPBITHII IIap sIBJIAETCS OTKPBITHIM MHO-
kecTBOM. ChopMyaupyiiTe TeOpeMy 0 CTPOEHUN OTKPBITHIX MHOXKECTE HA IPSIMOii.

31. HdaiiTe onpenenenne TOYKNA TPUKOCHOBEHUSI W TIPEIETBHON TOUKH MHOYKE-
CTBa B METPWUECKOM TIpocTpancTie. JlaiiTe ompenenenne 3aMbIKaHNT E muOXe-
crBa F B MeTpudeckoM mpocTpaHcTBe. BeiBeguTe OCHOBHBIE CBOICTBA Omepalun
sampikapus: E C E, E = E, ENF = EUF. Jokaxnre, uto ENF C ENF.
Bepuo s, uto ENF = ENF?

32. [latiTe omnpenenenmne 3aMKHYTOTO MHOYKECTBA B METPUYIECKOM TPOCTPaH-
crBe. Jokaxxure TeopeMy, XapaKTePU3YIONIY0 3AMKHYThIe MHOYKECTBA B TEPMUHAX
CXOJISTITUXCS TTOCJIEI0BATE TBHOCTE.

33. IlokaxkuTe, 9TO 3aMKHYTHIH TIIap E(xo, 7) ABISIETCH 3AMKHYTBIM MHOXKE-
CTBOM.

34. lokaxkute, 910 00beauHeHne 100010 Habopa OTKPBITHIX MHOYKECTB sABJId-
€Tcsd OTKPBITBIM MHO2KecTBOM. /JlokarkuTe, 4TO Inepecedenue J0dOro Habopa 3a-
MKHYTBIX MHOZKECTB sIBJIAE€TCA 3aMKHYTBIM MHO2KECTBOM.

35. JlokazkmTe, 9TO TTepecevenre KOHETHOro Habopa, OTKPHITHIX MHOYKECTB STB-
JISTETCST OTKPBITBIM MHOKecTBOM. BepHo jiu, uTo nmepeceuenue 060ro Habopa oT-
KPBITHIX MHOXKECTB ABJIACTCA OTKPBITHIM MHO}KQCTBOM? HpI/IBGI[I/ITG KOHTPpIpUMeED.

36. Hokaxute, 4To 00'beIMHEHNE KOHEYHOTO HADOpPA 3aMKHYTBIX MHOXKECTB
SIBJSETCS 3aMKHYTBIM MHOXKeCTBOM. Bepwo jin, uTo obbeguuenne gi000r0 nadbopa
BaMKHYTBIX MHOYKECTB SABJISETCA 3aMKHYTBIM MHOxkecTBOoM? llpuBeanre KOHTp-
npuMep.

37. Yo Takoe BCIOAy ILTOTHOE MHOKecTBO? UTO Takoe HUTZIE He IJIOTHOE MHO-
x)ecrso? [Tpusesure npumepst. Jokaxkure, uro mHoxkecrBo {z : z(tg) = 0} 3a-
MKHyTO ¥ Hurze He wiotHo B Cla, b].

38. Jokaxutre, 4T0 MHOXKECTBO {2 : > oo 2 = 0} 3aMKHYTO u Hurge He
naorHo B ' m Berogy muioTHO B 12

39. IlafiTe omrpeieieHNE TOTHOTO METPUIECKOTO TpOCTpaHcTBa. JloKaKnuTe moJI-
vory npamvoit R. [TpuBemure mpuMep METPUIECKOTO MPOCTPAHCTBA, HE ABJISIOINIE-
rocs MOJTHBIM.

40. Tokaxxmute moIHOTY TpocTpancTtsa R”

41. JlokazmuTe HOIHOTY TpocTpancTs (2,11, 1% (MOKHO OrpaHHYINTLCS OTHIM
U3 HHX).

42. Kaxne m3 creayiommx npoctpancTs seastores nomaeiva: C([a, b)), L (X), L2 (X)
(X =[a,b], X = R)? Jokaxkure MOJHOTY KAKOIO HUOY/b U3 HUX.

43. Hokaxxkure, 9To ecju X — [OJHOE METPUYUECKOE [MPOCTPAHCTBO U Y €ro
OOIIPOCTPAHCTBO, TO Y TIOJIHO TOI/3 M TOJBKO TOT/Ia, KOI/Ja OHO 3aMKHYTO.



44. ChopmyaupyiiTe TeOpeMy O BIOKEHHBIX MApaX B METPUYECKUX TPOCTPAH-
creax. ChopuymupyiiTe Teopemy Bapa 0 MOTHBIX METPUYECKUX MPOCTPAHCTBAX.

45. HafiTe onpejieeHue HENPEPBLIBHOTO OTOOpaYKeHU OIHOTO METPUUECKOTO
MPOCTPAHCTBA B Jipyroe. YTo Takoe M30MeTpUUIECKUe TPOCTPAHCTBA !

46. JlaiiTe ornrpeiesieHne CXKUMAIOTIEr0 0TOOPaKEHNsE B METPUYECKOM TTPOCTPaH-
CTBe, IpUBEANTE NpUMEPHI. ABgercsa u oTobpaxkenue t — Sin ¢ CHKUMAIOIITUM KaK
oTobpaxkenue npsmoit R B cebs?

47. JTokaxXuTe TeopeMy O HEMOIBUXKHON TOYKE CKMMAIOIIETO OTOOPAXKEHM.
BriBenTe oTieHKY paccTOSHUS MEXIY N -0¥ mTeparuell 1 HEeMOoIBUKHON TOUKOII.

48. JlokaxXuTe BapWaHT TEOPEMBbI O HEMOABUXKHOM TOUKE JJIA OTOOparKeHUs,
HEKOTOpad CTEIeHh KOTOPOTO sBJIAETCH CKUMAOIIUM oTobpazkenneM. Ilpuseure
OpUMEPBI TPUMEHEHHUS TEOPEMBI O HEMOIBUYKHOM TOUKE.

49. Tlpw momom TeopeMbl 0 HEMOABUYKHON TOUKE JOKAKUTE TEOPEeMY CyIIle-
CTBOBAHUS U eUHCTBeHHOCTH perenus 3agadan Komn ' = f(x,y), y(0) = yo upn
HEKOTOPBIX (Kakux?) ycaoBusix Ha f.

50. /laiite onpejenenne cenapabesbHOI0 METPUYECKOTO TIpocTpancTsa. Jloka-
xuTe cenapabenpHocTh npamoit R. Jlokaxkure cemapabenbrocts R™.

51. JlokazKuTe, 9T0 IPOCTPAHCTBO [2 cenapabebHo. JIoKazKITe, 4T0 IPOCTPaH-
crBo ! cemapabernsro. Jlokazxmure, aro (> He cemapabesbHO.

52. Cchopmyaupyiite Teopemy Beitepirpacca o MHOrOYI€HAX W BBIBEJIUTE U3
Hee cenapabesibHocTb npocrpancrsa C([a, b]).

53. Jlokaxmure cemapabenbocts npoctpancts Lia, b], LY(R), L?[a,b], L*(R).

54. [aiiTe ompenesienre BIOJHE OTPAHUYEHHOTO MHOYKECTBA B METPUIECKOM
npoctpauctse. [IpuBemure mpumepst. [lokakute, 9T0 BCAKOE BIIOJIHE OrPAHUYIEH-
HOE MHOXKECTBO SIBJISIETCST OTPaHUIeHHBIM. BepHo i o6paTHoe (paccMOTpHUTE Iap
B [2)?

55. Hokaxure, aro B R noHATHS “OrpaHUYEHHOCTL U “BIIOJIHE OrPAHUYEH-
HOCTBL COBITAQIAFOT.

96. [laiiTe onpenenenne KOMOAKTHOTO MHOYKECTBA B METPUYIECKOM IPOCTPaH-
crBe. IlpuBeure mpumMepsI.

57. Hokaxkure Teopemy Beitepinrpacca 0 HENPEPBIBHBIX (DYHKIUAX HA KOM-
NaKTHBIX MHOXKeCTBax. llpuBemure mpuMep, MOKA3BIBAIONINM, YTO YCJIOBUE KOM-
NAaKTHOCTU MHOXKECTBA, B 3TOIl TEOPEMe HeJIb3d 3aMEHUTH YCJIOBUEM OTPAHUYEHHO-
CTU U 3aMKHYTOCTH.

58. Cdopmymupyiite Teopemy Aprena (Kpurepuii BIOJIHE OTPAHWYEHHOCTH
muOo)kectBa B Cla, b]).

59. CcopmyupyiiTe KpuTepun BIIOJIHE OrPAHIYEHHOCTH MHOXKecTBa B [2 u [L.
Boisemure oauu u3 mHux. IlpommmocTpupyiite nx mpuMenenus (HaIpuUMep, pac-
cMoTpuTe “runbbepToB Kupmmy’).



60. aiiTe ompemesierue sHTponuiiHOTO uncia. Haitqure ux ansg kyba B R” u
JJId TPOUYHOTO KaHTOPOBA MHOZKECTBa Ha HpHMOﬁ.

61. Haitqure suTponuiiasie dncia kKoBpa CeprnHCKOrO U TUAE0EPTOBA KUPIH-
qa.

62. laiiTe ompeesieHre HOPMUPOBAHHOTO MpocTpaHcTBa. [IpuBennTe mpume-
pol. [Tokaxkure, uro coorHomenue p(z,y) = ||z — y|| onpeaenser merpuky B HOp-
MHUPOBAHHOM MPOCTPAHCTBE (9TO €CTECTBEHHASI METPUKA, TIOPOZKIEHHAST HOPMOIi).
Yro Takoe 6aHAXOBO MPOCTPAHCTBO.

63. YUTo Takoe sKBUBaIEHTHbIE HOPMBI ! SIBIAT0TCS /1 HOpMBI |21 = max(g 1) [=(%)]

u ||zl2 = fol |x(t)|dt sxBUBATEHTHBIME HOPMAMHM B MPOCTPAHCTBE HENPEPBIBHBIX
dbyuximit wa orpeske [0, 1]? Ilokaxkure, 9To JH06bLIE JBE HOPMBI B KOHETHOMEDHOM
IPOCTPAHCTBE — IKBUBAJICHTHBI.

64. HafiTe ompefiesienne CXOAAMIETOCA Psiia B HOPMUPOBAHHOM IPOCTPAHCTBE.
Tlokaxkmre, aTo ecim psiz Zzozl Tk CXOAUTCH, TO €r0 YJICHbl CTPEMATCA K HYJIIO,
re. ||zg]| — 0 (meobxommmoe ycaosue cxogumoctn). [Tokaxkure, 910 B 6aHAXOBOM
IPOCTPAHCTBE M3 CXOJUMOCTH UHCJIOBOTO Psia » po ||zx|| crenyer cxommmocts
paga Y poq &) (HOCTATOUHOE YCI0BUE CXOLUMOCTH).

65. /lafite onpenenenue 6a3uca B HOpMUPOBAHHOM TpocTpancTBe. [lokaxure,
9TO BCSIKOE HOPMHUPOBAHHOE TTPOCTPAHCTBO € DA3MCOM cemapabessHo.

66. lafiTe ompenesenne eBKIMIOBA TMPOCTPAHCTBA. BLIBennTe HEPaBEHCTBO
Komwu — Byngkosckoro — Illsapra. Kak ompesensercsa ecrecTBeHHAas HOPMa B
€BKJINJI0BOM TIpocTpaHcTBe? UTo Takoe rujibOEpTOBO MIPOCTPAHCTBOT

67. BeiBeinTe paBeHCTBO HApaJLIeIOrPaMMa B €BKJINI0BOM IpOCTpancTBe. o-
kazkure, 4ro npocrpanctso C[0, 1] He ABIAETCS eBKINIOBBIM.

68. Uzyi0xkure nporeypy OpTOrOHATU3AINHN.

69. JlokaxxuTe TEOpEMY O CYIIECTBOBAHUU OPTOHOPMUPOBAHHOTO DA3MCa B Ce-
napabesbHOM TUabOepTOBOM mpocTpatncTBe. ChopMynupyiiTe TeopeMy 0O pasjo-
JKEHUH 110 OPTOHOPMUPOBAHHOMY Ha3HCY.

70. HaiiTe onpesesieHne JUHERHOTO HENPEPBIBHOTO (DYHKIIMOHAJA, 3aJAHHOTO
Ha HOPMUPOBAHHOM TIpocTparcTBe. JlaiiTe onpeeienie TMHEHHOTO OTPAHTIEHHO-
ro ¢dynakimonana. ChopMysmupyiite yTBEpKICHUE O TOM, YTO 3TU TOHSTUS COBIIa-
nator. [Ipuseanre npumepst. Jlaiite onpenenerne HOpMbl (DyHKIMOHAA, (YKAKUTE
BCE TPU 9KBUBAJICHTHBIX onpe/iesenns ). laitre onpeenenune npocrpanctsa X co-
NPSIZKEHHOTO K HOPMUPOBAHHOMY TTPOCTPAHCTBY X .

71. Ilpuseure npumepsl JuHeiinbix dyHKIMonanos B upocrpancrse Cla, b u
BBIYUCJINTE UX HOPMY.

72. ChopmyaupyiiTe yTBEPKIAEHUE O BUE OTPAHUIEHHOTO JIMHEHHOTO (PYHK-
[IUOHAJIA B TUABOEPTOBOM mpocTpancTee. Kakne ¢ cTBUS BAEYET 3TO YTBEPXK Ie-
Hue Juisi npoctpancTs ly u Lola,b]? 10. ajite onpejesnerne JTUHERHOTO Herpe-
PBIBHOTO OTIEPATOPA, AEHCTBYIOIIETO U3 OJHOI0 HOPMUPOBAHHOT'O TPOCTPAHCTBA B



apyroe. JlaiiTe ompeesieHie orpaHUIeHHOTO JMHEWHOTO omneparopa. CdopMynn-
pyiiTe yTBEp)KIeHNE O COBIameHnnu >TuxX mouaTwuit. [IpuBeaure mpumepst. laiite
ompeieJIeHne HOPMBI OTlepaTopa (yKasKUTe BCe TP SKBUBATEHTHBIX OIIPEICICHNS ).

73. Tlokaxkure, uro npocrpanctso B(X,Y') auHelHbIX OrpaHUYeHHBIX OTlepa-
TOPOB, JeiicTByomuX n3 X B Y ¢ ecTeCTBEHHGIMH ONEPAIAAMHU YMHOYKEHUS Ha
CKAJIAPBI U CYMMBI, ¥ CHAOXKEHHOE OIepaTOPHON HOPMOM, ABIAETCH JTUHEHHBIM
HOPMHUPOBAHHBLIM [IPOCTPAHCTBOM.



