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MOH_[HOCTL MHOZKECTBa

HamoMuuM, 9T0 MHOZKECTBO IIOJIHOCTBIO OLIPEIEISeTCA TeM, KAKIe 3JIeMEeHThI B Hero BXoadT. Takum obpasomM,
muoxectsa &, {@}, {{@}}, {1} — pasnuunsl. Horna 6piBacT HEOOGXOIMMO TOHATD, «CKOJIBKO» JIEMEHTOB
B MHOKECTBE. F.C/IM MHOXKECTBO KOHEYHO, IIPOOJIEM HE BOSHUKACT, a €CIM OCCKOHEUHO?!

Yupaxuaenne 1. [Ipugymaiite criocod «CpaBHUBATH> MHOYKECTBA.

Omnpejenenne 1. /Ipa MHOXKeCTBA HA3BIBAIOTCS PAGHOMOUHbLMU, €CJTH MEXKJLy HUMU MOXKHO yCTAHOBHUTD
B3aMMHO OJiHO3HaYHOe cooTBercTBre. Ob03HaueHue: |A| = |B|, #A = #B.

ITpumep 1. Koneunble MHOXKeCTBa PABHOMOIIHBI, €CJIU B HAX OJIMHAKOBOE KOJIMYECTBO 3JIEMEHTOB;

IIpumep 2. MHoxKecTBO HATYPAJIBHBIX YHCE PABHOMOIIHO MHOYKECTBY YETHBIX HATYPAJILHBIX YHCEN, 0TOO-
paxenue f: N — N, n i+ 2n ocymiecTBisgeT 6uekyu0 — B3aUMHO OJIHOZHAYHOE COOTBETCTBUE;

Ipumep 3. Orpesku [0, 1] u [0,2] paBHOMOIIHBI, Jijig HUX OTOOPaXKeHUe T — 27 OCYIIECTBIIAET UCKOMOe
COOTBETCTBUE.

Yupaxuenne 2. /lokaxure, aro uarepsai (0,1) u sya (1,400) paBHOMOIIHEL.

Yupaxnenue 3. [Tokaxkure, uto jyist 06bx MHOKecTB A, B, u C' BepHo:

(i) |A| = |A]. DTo cBOiiCTBO HA3BIBACTCS PEPAEKCUSHOCTNDIO;

(i) Ecmm |A| = |B|, To |B| = |A]. D9T0 CBO#CTBO HA3BIBAECTCS CUMMEMPUYHOCTNDIO;

(7i) Ecmu |A| = |B|, |B| = |C|, to |A| = |C|. DT0 cBOICTBO HA3BIBACTCS MPAHIUMUESHOCTIDIO.
N3yamM, KakIME OBIBAIOT PABHOMOIIHBIE MHOKECTBA. PacCcMOTpUM mepe/1 9STUM HECKOJIBKO ITPUMEpOB.
Vupaxuenne 4. MHOKeCTBEO GECKOHEUHBIX MOC/IEI0BATEILHOCTE U3 Hyseil u eaunul pasaomoruo 2N .

IIpumep 4. MuoxkecTBO OECKOHEUHBIX TOCJIEI0BATE/ILHOCTEN U3 HYyJIel ¥ €JIMHUI] PABHOMOIITHO MHOYKECTBY
OECKOHEUIHBIX ITOC/Ie0BaTeIbHOCTENl U3 HyJIel, eIMHNIL, JBOeK 1 TpoeK. 3yech 0 Oymem 3amensaTh Ha 00, 1
—mua 01, 2 —na 10, 3 — na 11. HecytoxkHo 1mokasarh, 9T0 9TO — OMEKIIHA.

Omnpenenenue 2. Bce MHOXKeCTBa, PABHOMOIIHBIE MHOXKECTBY HATYPAJIbHBIX THCET HA3BIBAIOTCA CYEMMHHLMU.

DJIEMEHTBI TAKMX MHOXKECTB MOXKHO 3aHYMEPOBATH HATYPAJIbHBIMU Yucjamu. Hampumep, MHOXKECTBO
HEJIBIX 9HCe I, ABJIAIONINXCA TOMHBIME KBaJIPaTaMU, ABJIAETCA CYSTHBIM: BeJb 9YHCIYy N’ MOMKHO JaTh
nomep n. CUETHBIE MHOYKECTBA SBJISIOTCI B HEKOTOPOM CMBIC/IE «CAMBIMU MAJIEHbKUMEIY» OECKOHETHBIMU
MHOZKECTBAMMU:

pra)KHeHI/Ie 5. ,HOK&)KI/ITQ, 470 J11060€ DECKOHEYHOE MHOYKECTBO MMEET CYETHOE IIOJIMHOZKECTBO.

Hagepnoe, Bl naunna m pernrenne mpebIIyIero yipaXKHeHus co ¢JioB «BbibepeM Kakoit-HUOYIb 3j1eMeHT a». TyT ecTh
HEKOTOpasl TOHKOCTb, UO0O allpuopy y HAC HET HUKAKOIO IIPaBUJjia JJjis BhIOOpa TOro 3jeMenTta. Ha camom seste, B Takux
CIIyYasX CIUTAIOT BEPHOH axcuomy 6u00pa.

Axcumoma 1. (Axcuoma evibopa) i kaxkaoro cemeiicrBa A HEIyCTBIX HEIIEPECEKAIONIUXCS MHOXKECTB CYIIECTBYET MHOMKE-
CcTBO B, nMerolee OJMH U TOJIBKO OJUH OOILIUI 3JIEMEHT C KasKJbIM U3 MHOXKecTB X , npuHayiexkamux A .

ITpoCTBIM CJIEICTBHEM SIBJISIETCS TO, YTO O JIHOOOMY HEIyCTOMY MHOXKECTBY A MOYKHO IIOCTPOUTH MHOXKeCTBO {a}, rie
a € A, 10 ecTh BBIOpATDH y1eMeHT U3 A.
B cepemumne XX Beka Kypr I'€menp mokasasi, 9To akCcMOMY BBIOOpA HEIb3sl OIMPOBEPTHYTH, MOIB3YSCh OCTAJIBHBIMA
aKCHOMAaMU TeOpHH MHOXKecTB. Eire depe3 Heckosbko Jjiet Maremaruk [lo JIxx. Kosu jgokazast, 910 €€ Hesib3si BBIBECTH U3
OCTAJIbHBIX AKCHOM.
Yupaxnenue 6. ( Teopema Kanmopa) Jlokaxkure, 9T0 MHOKECTBO GECKOHEUHBIX MOCJIEI0BATETHLHOCTEl 13
HyJlell U eJIMHUT], HECIETHO.
HoxkazarenbcTBo aToro ¢daxta ['eopr Kantop onybsimkosasn B 1874 roxuy.

Omnpenenenue 3. 1Ipo MHOXKECTBA, PABHOMOIIIHBIE MHOYKECTBY OECKOHETHBIX MTOC/IEI0BATEILHOCTEH N3 HyJIei
U €JIMHUIL TOBOPAT, YTO OHA UMEIOT MOITHOCTb KOHMUHYYM.

Ynpaxnenne 7. [IpuBeure Kak MOYKHO OOJIbIIIE TPUMEPOB KOHTUHYAJIBHBIX MHOYKECTB.

Ynpaxuenne 8. J[okaxkute, 9TO OTPE30K UMEET MOITHOCTH KOHTUHYYMa. J[oKaXKuTe, 9T0 OTPE30K Ha, ITPAMOit
PaBHOMOIIEH KBaJdpaTy C BHYTPEHHOCTLIO Ha IIJIOCKOCTH. (BOO6HI6—TO Yy HaC HET CTPOororo ompejaejieHnud
OTpe3Ka, II09TOMY CO CTPOIr'uM JI0Ka3aTE€/JIbCTBOM MOI'YT BOSHUKHYTD C.TIO)KHOCTH.)

Dror yauBuTeabHbIi dakT B 1877 roy Briepsble obHapyKua Mmatemaruk [eopr Kanrop.



Tenepsb monpobyem cpaBHUTH pasindHble MHOXKecTBa A n B. PaccMoTpuM HECKOJIBKO BO3MOXKHOCTEI: a)
A paBHOMOIITHO B, TO €CTh MOXKHO yCTAHOBUTH OMEKINIO MeXK 1y jieMeHTamMu A u Bcemu 3jieMenTamu B
6) MoKHO yCTaHOBUTH OMEKIIMIO MEXKJIy MHOKECTBOM A M HEKOTOPBIM HoaMHOKecTBoM B’ C B To ecth A
MOKHO BJIOKUTH B MHOXKECTBO B. B) M0OXKHO yCTaHOBUTH GUEKIIUMIO MEXKJLy MHOXKECTBOM B U HEKOTOPbIM
nogmuokectBoM A” C A, To ectb B MOYXKHO BJIOXKHUTH B MHOKeCTBO A. 1) Hestb3st ycraHOBUTH HUKAKYTO
OUEKINIO U3 IMyHKTOB 6) 1 B).

C curyanueil myHKTa a) Mbl y7Ke paso0paJIich.

VYupaxuenne 9. /lokaxkure, 910 ciIydaii 1) Ha caMOM JeJie HEBO3MOYKEH.

Tenepnb pazbepémcst ¢ ciydasyu 6) U B). DTH CJIydal CAMMETPUIHBL, TOTOMY JOCTATOYHO PACCMOTPETH
nyHKT 6). Jljist 9T0ro pasbepém HeCKOJIbKO MPUMEPOB.

Ipumep 5. f: N — N, n + n? ycranasmusaer Ouekimio Mex iy MHOKecTBOM A = N HaTypasibHBIX qmces
u nogmuokectsoM X = {n? | n € N} muoxkecrsa B = N,

Ipumep 6. f: N — R, n — n? ycramapmsaeT GHeKuio MezK 1y MuoxkKecTBoM A = N HaTypaiabHBIX umces
u nogmuoxkectsoM X = {n? | n € N} muoxecrsa B = R.

Yem ormgatorcs mpumepsbl 5° u 6°7 B mpumepe 5° MOXKHO yCTaHOBHUTH B3aMMHO OJTHO3HATHOE COOTBET-
crBue Mexky B u KakuMm-Hubyab noamuoxectsom A' C A, a Bor B nupumepe 5° — Hesb3da. Orciozna

Onpenenenne 4. Muoxectso B wmowpiee MHOKecTBa, A, eciim A MokHO BiIoKUTH! B B, no ipu stom B
HEJIb3s1 BJIOKUTL B A.

Yupaxuenne 10. ( Teopema Kanmopa—Beprwmetina) Ecau maOXKECTBO A PaBHOMOIIHO HEKOTOPOMY TIOJI-
MHOKECTBY MHO»KecTBa B, a B PaBHOMOIIHO HEKOTOPOMY OJIMHOXKECTBY MHOXKecTBa A, To MHO)KecTBa A
n B paBHOMOIIIHBI.

Dta reopema 6buta chopmymposana Kanropom B 1883 romy. IIpu sToM He m3BectHo, OblIa i OHA UM JloKa3aHa. Tak mim
nHade, oHa ObL1a sokazana [IIpénepom B 1896 roxy u Bepumeiinom B 1897 romy.

JlaaM HEKOTOPYIO MOICKA3KY: IyCTh YKa3aHHbIe OMEKINK yCTaHABINBAIOT oToOpaskeHus f: A <— B u
g: B — A. BosbMure HEKOTODBIi 3ieMeHT a € A (onsTh akKcroMa BbIOOPA) U PACCMOTPUTE MHOXKECTBO

Touex ..., f (g7 (a)), g7 (a), a, f(a), g(f(a)), f(g(f(a))), ...(ecmu cooTBercTByIONIE TPOOGPA3HI
cymiecTByor). VI3yunre pasnble BOSMOKHOCTH TAKUX IIENOYEK U HOCTPOHTE GHEKIINIO MKy MHOKECTBAMU

Au B.

C nmomormbio Teopembl KanTopa-BepHinreitna ouenb ymo0HO J0Ka3bIBATH PABHOMOIIHOCTD PA3/IMIHBIX
MHOKecTB. Hampumep, mokazkem, 9T0 MHOKeCTBO A OECKOHEUHBIX MTOC/IE0BATETHHOCTEN U3 IBOEK W € TMHUI
PABHOMOIITHO MHOXKeCTBY B OeCKOHEUYHBIX IOC/IeI0BATEIbHOCTE N3 HaTypaIbHBIX dnces. Biaoxum A B B
TOXKJIECTBEHHO, TO €CTh IOC/IEI0BATEIbHOCTD MIEePeXouT B cebst xke. Biaoxkum B B A creyiomumM o6pa3oM:
OyJeM 3aMeHATb 9rcjo N Ha Kycok 11...122...2. HecjioxkHO 1OKa3aTh, 9TO yKa3aHHbIE OTOOPAKEHUS

—_—— =

n n
,HeﬁCTBI/ITeJIbHO ABJIAIOTCA BJIO2KCHUAMU. 3Ha‘{I/IT, mHuoxkectsa A u B PaBHOMONIHLBI.

Mpbl y:Ke 3HaeM, 9TO CYIIECTBYIOT KOHEYHBbIE, CIETHBIE, KOHTHHYaJbHBIE MHOXKECTBa. A Kakue ené
OBIBAIOT MHOYKECTBA!

B 1878 romy KanTopom 6b11a chopMysIupOBaHA KOHMUHYYM-2UNOME3A: BCAKOE MTOIMHOYKECTBO OTPE3Ka JInOO0 KOHTUHY-

AJIBHO, JINOO CIETHO, 100 KoHeuHo. CuTyarysi ¢ KOHTHHYYM-THIIOTE30i U aKCHOMOI BBIOODA COBEPIIIEHHO OJIMHAKOBA: B

3aBUCUMOCTH OT TOI'O, IPpUHATaA JIX KOHTUHYYM-TUIIOTE3a WUJIN HET, IIOJIy9alOTCAd pa3Hble TEOPUNU MHOXKECTB; KOHTUHYYM-
runoTe3dy HeJlb34d HU JOKa3aThb, HU OIIPOBEPIHYTb, IIOJIB3YsACH OCTaJIbHBIMU aKCUOMaMU.

[Iyctp Tenepns nam gano Hemycroe muoxkectBo A. Ilocrpomm muOXKecTBO, Oosiee MorHOe, dem A.
OKasbIBaeTCs, B 9TOH PO MOMKET BBICTYINTL MHOXKECTBO 27

Vopaxnennme 11. Ilycrs f: A < 24 — unbekTHBHOE O0TOGPAYKEHNE MHOMKECTBA B MHOYKECTBO €I'0 TIOJIMHO-
xkecTB. [locTpoiiTe mpuMep MOAMHOXKECTBA, KOTOPOE HE JIE)KUT B obpaze oToOpaxKkenus [, TO eCTh TaKoe
noaMHOXKecTBo B C A, 4to He cymiecTByer aementa b € A, uro f(b) = B.

'Hamomunaem, 9o 6.100icenuem Ha3bBaeTcst OTOOparKeHue, He CKJenBalomiee saeMenThl, To ecth f(a) = f(b) < a = b.



