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B. JleGenen

Ha sk3amene crygeHT mosiydaer OWeT, COAEpPKAIIUN JIBa BOIPOCA U3 ITOIO
BOTIPOCHWKA, U JIBE 337a9H OT 3K3aMeHaTopa. [1o1630BaThCs BOMPOCHUKOM pa3pe-
maerca. PesymbTupyiomasa omenka = (0,5 HakorienHas orenka + (0,5 olenka Ha
IK3aAMEHE.

1. BeiBeaure (popmysnsl ABOCTBEHHOCTH JIJIsT OTIEPAIUil TepeCevYeHns 1
00 beINHEHNS].

2. Onpeaenure NoHATHE SKBUBaJeHTHOCTH X ~ Y MHOXKecTB X 1 Y 10
Kanropy.

3. /laiiTe onpejiesienne C4€THOIO MHOYXKeCTBa. JloKazKuTe, 4T0 MHOZKECTBO
() panMoOHAIBLHBIX YHUCE]T ABJISIETCA CIeTHBIM. /lokaykuTe, 1T0 MHOKeCTBO ("
SIBJISI€TCS CIeTHBIM. fIBiisercs au ()°° caeTHBIM!

4. Jlokaxkure, 9T0 00beJuHEeHHE He DoJiee YeM CIeTHOro Habopa CUeTHBIX
MHOKECTB SBJISIETCS CUETHDBIM.

5. Jlokaxkurte, 910 npu jJ06aBjAeHUH K OECKOHIYHOMY MHOYKECTBY KOHEY-
HOTO WJIM CYETHOTO MHOYKECTBA MOJIYIaeTCs MHOXKECTBO YKBHBAJEHTHOE MC-
XOJTHOMY.

6. Yro Takoe HecueTHOE MHOXKeCTBO? loKazkuTe, 4TO NpsaMas R gaBJiger-
csI HeCUEeTHBIM MHOYKECTBOM; BBIBEJIUTE OTCIOJNA CYIIECTBOBAHHE TPAHCIIEH-
JIEHTHBIX YHUCEJI.

7. JlaiiTe onpejesienne KOHTHHYAJIbHOI'O MHOXKeCTBa. JloKaXKuTe KOHTH-
HyaJIbHOCTh MHOKeCTB RY, R,

8. Pacckaxure o monsrun MomaocT |X| muoxecrsa X. Yrto o3mada-
for 3anucu | X| = |Y|, | X]| > |Y], |X]| > |Y]|? Cdopmyaupyiite Teopemy
Kanropa—BepHiimreiina o cpaBHeHUN MHOXKECTB.

9. JTokazkure, aro MuO)kecTBO C'(I) HenmpepbIBHBIX (GDYHKIUIT HA OTpe3Ke
I sByisieTCst KOHTHHYAJTbHBIM.

10. JokazkuTe, 9T0 MHOXKECTBO BCEX IMOIMHOXKECTB MHOZKeCTBa X HMeeT
MOIITHOCTDb OOJIBIIYIO, YeM MOIIHOCTH X .

11. Uzioxkure (cxemaruuno) nocrpoenne mepbi Jlebera B Re. Tlpuse-
JINTe TPUMEPBI MHOKECTB Jjie0eroBoit Mepsl () HA TPAMON W HA MJIOCKOCTH.
JlokaxkuTe, 9TO BCAKOE CIETHOE MHOYKECTBO MMEEeT Mepy Hy/ib. lIpuBemnte



IpUMEp HECUETHOTO MHOXKECTBA Ha MPAMOi, IMEIOIIEro Mepy HyJsb (Tpoud-
Hoe MuOKecTBO Kanrtopa).

12. JIoKasKuTe, 9T0 BCIKOE OTKPBITOe MHOXKeCTBO B RY 1 BesKoe 3aMKHY-
Toe MHOKecTBO B R? — m3mepumo.

13. okakuTe cyIiecTBOBaHNe HEU3MEPUMBIX 110 Jlebery MHOXKeCTB.

14. CdopmynupyiiTe TeopeMy 0 3aMKHYTOCTH KJIACCA U3MEPUMBIX MHO-
JKECTB OTHOCHTEJLHO onepaiuii (C4eTHOro) o0beMHEeHNs], IePecevYeHnsl 1
mepexo/ia K JOMOTHEHHIO.

15. Haitte onpejenenune uzmepumoit ¢pyukiuu. [lokaykure, 4To Kjaacc
U3MEPUMBIX (DYHKINH 3aMKHYT OTHOCUTEIbHO apUpMeTHIeCKHX OMepaIlnii.

16. Yro oznagaer dpasa “cBoiicTBo X BBIIOJIHEHO MOUTH Beony ! JlatiTe
OIIPEIEJIEHNE CXOJAUMOCTHU IOCJICI0BATEIbHOCTH (DYHKIUN MOYTUH BCIOAY U
cxopumocTu o mepe. Chopmynupyiite Teopemy 00 ux cs3u. [IpuBemnre
MPUMEPHI.

17. ChopmynupyiiTe TeopeMy O I.B. HIpejese TOCIe0BATETbHOCTH U3~
MEpPHMBIX (DYHKIIHIA.

18. Cdopmynupyiire Teopembr Eroposa u Jly3una o6 ucupapjiennn Ha
MHOZKeCTBe MaJIoil Mepbl.

19. Onpegenute nnTerpan Jlebera (Briodas waTerpaa no scemy R4 —
OrPaHUYTECH OMHOMEPHBIM ciaydaeM). ChopMynupyiite u MOSCHUTE €ro oc-
HOBHBIE CBONCTBA (JIMHEHHOCTH W MPABUJIO WHTEIPUPOBAHUS HEPABEHCTB).

20. Ommmute ¢BsA3b MexK Ly mHTerpasom Jlebera u unrerpasom Pumana
(BkatOYas coydail HecoGcTBeHHOrO nHTErpaia Pumana).

21. Copmynupyiite Teopemy Jlebera o MarKOPUPyeMOM TIPe e TbHOM TTe-
pexone. Chopmynupyiite Teopemy JleBu 0 mpeebHOM TIEpexo/ie U ee Cel-
CTBHE JIJIs PSJIOB.

22. [laiiTe ompeaeseHne WHTerpaga B caydae abCTPAKTHOTO MPOCTPAH-
CTBa C Mepoil.

23. Yro Taxoe dyukmus pacupenenenus?! Oupegenute mepy Ctuarbeca
na R. YUrto Takoe abCcoOJIIOTHO HelpepbiBHas Mepa? YUrTo Takoe gucKperHasd
Mepa. Yrto takoe uarerpan Crunrbeca? Kak BboIuncIgercd nHTErpaJ 1mo ao-
COJTIIOTHO HENPEPBIBHOU W MO JIUCKPETHONH Mepe.

24. [Tajite onpegeseHne METPUIECKOTO npocTpancTsa. Oupegeanre mpo-
crpaunctsa 2, 1, [, C([a,b]), BC(R). Oupenenure npocrpancrsa L' (X), L*(X)
(B cJIy9ae TPOM3BOIHLHOTO MTPOCTPAHCTBA ¢ Mepoit ). HTo Takoe moAmpocTpas-
CTBO METPUIECKOTO TPOCTPAHCTBA?

25. Jlaiite onpenesienne OTKpuITOrO mapa B(xg, ) 1 OKPeCTHOCTH TOIKA
B METPHYECKOM IIPOCTPAHCTBRE.



26. HaiiTe ompenesienue mpeiena MOCIIOBATEILHOCTH TOYEK B METPU-
TeCKOM TPOCTpaHcTBe. /[oKaknuTe e MHCTBEHHOCTD Ipeieia.

27. CpaBHITE CXOIMMOCTE B [2 ¢ TIOKOOPAMHATHON cxommMocThio. Cre-
JaiiTe Toxke camoe g [ u [*°.

28. Cpasnutre cxomumocth B Cla,b] ¢ MOTOYEUHON CXOTUMOCTHIO U €O
cxomumoctwio B L2[a,b] n L'[a, b].

29. Jlaiite onpejesieHne BHYTPEHHEH TOYKH MHOZKECTBA B METPHIECKOM
MPOCTPAHCTBE W JafiTe ompejeseHne OTKPHITOTO MHOXKecTBa. lIpuBemnTe
MPUMEPHI OTKPBITHIX MHOXKeCTB. [[oKaKuTe, 9TO OTKPHITHIH mMap sSBJseT-
csT OTKPBITBIM MHOYKECTBOM.

30. aiiTe onpesnenenue npeaeabHON TOYKH MHOYKECTBA B METPUIECKOM
upocrpancrse. Jaiite onpejiesenne 3aMbikanus F Muoxkecrsa £ B Merpude-
CKOM TMPOCTPAHCTBE. BBIBeIMTE OCHOBHBIE CBOHCTBA OMEPAINU 3aMBIKAHUS:
ECE,E=FE, EUF = EUF. Jokaxure, uro ENF C EN F. Bepuo
m, aro ENF =ENFE?

31. [aiiTe omnpejesenne 3aMKHYTOIO MHOYKECTBA B METPUYECKOM IMPO-
cTpaHcTBe. /loKazKuTe TeopeMy, XapaKTepPU3YIONIYI0 3aMKHYThie MHOYKeCTBa
B TEPMHHAX CXOJAINIUXCS TTOCTET0BATETbHOCTER.

32. Jokazure, 4To 3aMKHY bl wap B (g, 7) 4BIgeTcs 3aMKHYTHIM MHO-
JKECTBOM.

33. Jlokazkure, 9TO JOMOTHEHNE K OTKPBHITOMY MHOYKECTBY SIBJISIETCS 3a-
MKHYTBIM MHOYKECTBOM, a JIONOJIHEHNE K 3aMKHYTOMY SIBJISI€TCS OTKPBITHIM.

34. dokaxkute, 4To obbeuHeHne JII0O0T0 HAOOPa OTKPBHITHIX MHOXKECTB
SIBJISIETCS OTKPBITBIM MHO2KECTBOM. /loKakuTe, 4TO mepecevenne JoH0OTO Ha-
Oopa 3aMKHYTBIX MHOYKECTB SIBJISIETCSI 3AMKHYTHIM MHOYKECTBOM.

35. JlokazkuTe, 4TO IepecevdeHre KOHETHOTO HaDOpPa OTKPBITHIX MHO-
JKeCTB SBJIsIeTCd OTKPBITBIM MHOXKeCTBOM. BepHO 1, 4To mepecedenune Jio-
60oro HabOpa OTKPBITHIX MHOYKECTB SIBJIsIeTCS OTKPBITBIM MHO)KecTBOM?! [Ipn-
BeJIUTe KOHTPIPUMED.

36. lokaxkure, 410 00beAUHEHNE KOHEYHOIO HADOPA 3aMKHYTHIX MHO-
JKECTB SIBJISIETCSI 3aMKHYTHIM MHOYKECTBOM. BepHO jin, 4T0 00benuHeHme
JII0060T0 HADOPA 3aAMKHYTHIX MHOYKECTB SABJSETCS 3aMKHYTBIM MHOYKECTBOM?
[IpuBenuTe KOHTpPHOpPUMED.

37. aiiTe onmpeneneHre MHOXKeCTBA ILIOTHOTO B HEKOTOPOM MHOYKECTBE
MEeTPUUIECKOro mpocrpancTsa. Jlokaxkure, 4o ecau A mwiotao B B u B mwior-
mo B C, o A mwioruo B C.

38. Yo Takoe BCIO/Y MI0THOE MHOXKECTBO? UTO Takoe HUT/IE HE TLJIOTHOE



muokecTBo? [IpuBennre mpumepst. /lokaxkure, aro MHOKecTBO {x : 2(0) =
0} samkHyTO M HuUTAE He WwIioTHO B C0, 1].

39. Mokazkure, 9ro MHOXKeCTBO {X : Y oo ) = 0} 3aMKHYTO U HULJE He
mwioTHO B ' 1 Berogy mioTHO B [2.

40. aiite onpenenenue cenapabeabHOIO METPHUYECKOIO IPOCTPAHCTBA.
JlokazkuTe cemapabenbHOCTh mpaMoil R. JlokasknuTe cemapaberbHocTs RY.

41. Toxazxute, 9T0 IpocTpancTso [ cenapabenbno. JlokazKure, 94T0 Ipo-
crpancTBo [! cemapabeanno. JlokaxknTe, uTo [ He cenapabeabHO.

42. Chopmyaupyitre Teopemy Beiteprrpacca 0 MHOTOYIEHAX W BbIBE -
Te u3 Hee cenapabenbuocth npocrpanctsa C([a, b)).

43. ChopmymupyiiTe yTBepKIeHIE O cenapadebHOCTH TPOCTPAHCTB
La,b], L*(R), L*[a, b], L*(R). YkaxuTe B KazJI0M U3 HUX CYETHOE BCIOJLY
ILJTOTHOE MHOYKeCTBO. /Ijis Kakoro-uHubOyib U3 YKa3aHHBIX MPOCTPAHCTB TPHU-
BeuTe Jokasareanctso. Cemapabensno au BC(R)?

44. ajiTe onpenesieHue IIOJHOIO METPHIECKOI0O IPOCTpaHcTBa. JoKaxKu-
Te NoJIHOTY IpsaMoit R. IIpuBenure mpuMep MeTPUIECKOTO MPOCTPAHCTBA, HE
SIBJISTIOTIETOCST TTOJIHBIM.

45. JIoKazKuTe HOJHOTY HPOCTpaHcTBa RY

46. JTokaskuTe MoIHOTY TpocTpancts [2, [1.

47. Hokaxkure noaory npocrpaucts [, C([a, b]).

48. /lokaxkute, 9TO ecam X — MOJHOE METPUUECKOe TTPOCTPAHCTBO M
Y ero mommpocTpaHCTBO, TO Y IOJHO TOUJa W TOJBKO TOLJA, KOLAA OHO
3aMKHYTO.

49. JlaiiTe ompeseseHne HENPEPbIBHOTO OTOOpaYKEHUs OJIHOIO MeTpUYe-
CKOI'O IIPOCTPAHCTBA B JIPYTOe.

50. [HaiiTe ompegesieHre CKUMAIOIIETO OTOOPaYKeHUsI B METPHIECKOM IPO-
CTpaHCTBe, IPUBEIUTEe IpUMeEpPHI. SIBasgeTcs i orobpaxkenne ¢ — sin t CxKu-
MaIOIIMM KaK 0ToOpakeHue npsimoit R B cebs?

51. /Tokazkure TeOpeMy O HEIOJIBUKHOM TOYKE CKUMAIONIEro 0ToOparXke-
Husi. BeIBeuTe ONEHKY pacCTOSHUS MeXKIy 1 -Oif nrTeparueil 1 HemoIBUK-
HOH TOYKOW.



