ONEMEHTbI TEOPUN

MHO>XECTB

fNMMoHssMue MHoO)Xecmea
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= OcHOBY Teopuu MaTemaTuUKM COCTaBnAlT
MOHATUA W OTHOLWIEeHUs MexXay ITUMU
NOHATUAMWU, KOTOpble YCTaHaBIIMBaAKOTCA

npuv NOMOLLN COOTBETCTBYHOLLNX aKCUOM WU
onpeaerieHUN.

= [lanbHeullee NOCTPOEHNE
MaTeMaTU4yeCKoOU Teopun OCYLLECTBIAETCS
nocnegoBaTeNbHOM CUCTEMOU TEOPEM U
HOBbIX oOnpeaeneHny, ycTaHaBnMBaKOLLEN
CBOMCTBA W3y4YaeMblX MaTemMaTUdecKmx
OObLEKTOB.
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OnpepeneHune

OaHuM 13 dyHAaMeHTanbHbIX, HeonpeaensemMbIX
MaTeMaTUyecCKuX TrMOHATUN aBNAETCHA MNOHATME
MHO)Xecmaa.

MHOXEeCTBO MOXHO npeactaBuUTb cebe  Kak
COeOUHEeHUe, COBOKYIMHOCMb, cobpaHue
HEKOTOPbIX MNPeaMeToB, OObEAMHEHHLIX MO
KakoMy-1nbo npusHaky:

MHOXECTBO y4allMxcs Knacca,
MHOXeCTBO OyKkB andasuTa,
MHOXECTBO HaTyparnbHbIX Ynucen v 1.4
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OnpepneneHune 2

= [lpegmeTbl, U3 KOTOpPbIX COCTOUT MHOXECTBO,
Ha3bIBAKOTCS €ro asileMeHmamu

= Hanpumep, bykea K — arieMeHT MHO)XecTBa OyKB
pyccKoro andgasuTa.

= [1n4a HasBaHMA MHOXXeCcTBa MHOrga UCMOMNb3YIoT
Kakoe-nnmbo o4HO CroBO, BLICTYyNatoLLlee B posin
CUHOHMMa CrioBa « MHOXeCTBO» (3pUTenu, cTtagq,
ceMbsl, PPYKThI).
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= OB603Ha4aloT MHOXeCcTBa 3arnaBHbIMKW BykBamu
naTUHCKoro andasunta WUNU CUMBOSIMYECKN C
MOMOLLBbIO  PUIYPHbIX CKODOK, B  KOTOPbIX
YKa3blBalOTCA €ro 3fIeMeHTLI.

= CamMu anemeHTbl HEKOTOPOro MHOXECTBa byaem
obo3Ha4yaTb ManbiMM  NaTUHCKUMKU  ByKBamu,
ecnu OHU He NMMET crneunanbHbIX
0003Ha4YEeHUN:

= A {a, b, c}; {*sh,g}: N={1,2,34,56,7.8, ...
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= [IpyHaOnNexHoCTb npegmMera HEKOTOPOMY
MHOXecCTBYy 0003HayaloT C MNOMOLULIO

cumBoria € (B MNPOTUBHOM chny4yae
Mcnosib3yeTcs cumBon ).

= 3anNMcb a €A o3HadyaeT, YTO a ecmhb
arieMeHm MHo)xxecmea A.

= AHanornyHo numeem: A€{A,o}.

= 3anucb 44{1,2,3} o3Ha4vaet, 4tO 4 He
npuHaonexum MHoxecmsy {1,2,3}.
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OCHOBHbIMU crocobamu 3agaHuns
MHO>eCTBa ABMAOTCS:

1) nepevncrieHne BCex ero afIEMeEHTOB:
A={a,, a,, ..., a };

2) onucaHune (ykasaHue
XapaKTepucTnN4YeCcKoro CBOUCTBaA ero
9JIEMEHTOB).

OTOT cnocob TpedyeT yKaszaHuUs Takoro
Npu3Haka, KOTOpbIM WUMeEeTca Yy BCeX
9JIEMEHTOB [OAHHOrO0 MHOXECTBA W He
CBOMCTBEHEH 3nemMeHTam, He BXOoAsLMM B
NAHHOE MHOXECTBO.
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= Hanpumep, XxapakTepucTtuieckMm CBOWCTBOM
HaTyparbHbIX Yncen sBnseTcsd BO3MOXHOCTb
MX WCMOMNb30BaAHMUS TMPU CYETE KaKUx-nmbo
npegveTos.

= [OBOpPA O MHOXECTBE YeTHbIX 4ucen, Mbl
yKa3blBaeM xapaKTepuctndeckoe CBOUCTBO €ro
9N1eMEHTOB:

= M={xee N | x2:}, Te. Kaxgoe uucno,
NpuyHaanexatliee 3TOMYy MHOXECTBY, OENUTCS
Ha aBa.
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OnpepnenexHve 3

s MHOXecTBa, COCTOoSALLME U3 OOHUX U TEX XKe
arieMeHToB (oguHakoBbiMin). Nyt A=B.

OnpepeneHue 4

= MHOXecTBO, KOTOpOe He CcOoOepXUT HuU
O[HOro 3nemMeHTa, Ha3bIBAETCHA MycmbIiM W
obOo03Ha4YaeTca CUMBOJIOM 2.
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= CnoBO «MHOMo» W©W MaTemMaTudyeckumn

TEPMUH «MHOXECTBO» UMEKT PasnmnyHbIN
CMbICT1.

s MHOXecTBO MOXKEeT COCTOATb N3
HeOONbLLOro KonmyecTtBea 351eMeHTOB.

= bynem obo3Ha4vaTb KONIM4YeCTBO
9JIEMEHTOB B HEKOTOPOM MHOXecTBe A
yepe3 m(A).

= Hanpumep, ecnn A={a, b, c}, To m(A)=3.
Ecnn N — MHOXeCTBO BCex HaTypanbHbIX
yucern, To m(N) = «.



"
MoomMmHO)Xecmeo. OCHOBHbIe
yucJsioeble MHO)XXecmeaa

OnpepeneHue 1.

= MHOXXecCTBO B, cocToslliee n3 HEKOTOPLIX ANIEMEHTOB
OaHHOro MHoXecTtBa A (M TONMbKO U3 HUX), Ha3blBaeTCH
MOOMHOXKecmaeoM (HacTbH) 3TOr0 MHOXECTBA.

sVIHaue, ecnn nbon anemMeHT MHOXecTBa B npuHagnexur
TaKkke MHoXectBy A, TO MHOXecTBO B HasbiBaetcs
NogMHOXEeCTBOM MHoXecTBa A.

=IJTO 3anucbkiBaeTcd Tak: BC A nnn ADB. I'oBoparT, uto «B —
nogMHoxectBo A» unun «B cogepxutca B A» nnm «A
cogepxuT By.

= 3ameTtum, 4to m(B) =m(A).
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= Ecnn B MHOXecTBe B Hampetca xota Obl
OOWH QJNIEMEHT, He npuHagnexaljnm
MHOXecTBY A, TO B He gaBndetcs
NoAMHOXeCTBOM MHOXecTBa A: BJA.

= Hanpumep, oTpesok [a, b] He gaBndaetcs
NoAMHOXXECTBOM nosfiyuHTepsana (a, bj, T.
K. a€|[a, b], HO a<(a, b].
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= V13 onp. 1 crneayet, 4yto nwboe MHOXeCTBO
ABNAETC NOOMHOXECTBOM caMoro cebsd, T.e.
cnpaBennuneo yTeepxaeHne ACA.

=« [lonaraor Takke, 4TO nycroe MHOXeCTBO
SABNAETCS NOAMHOXECTBOM N0OOro MHOXeCTBA.

= [lycTOE MHOXEecTBO He coOepXWUT HU OOHOro
3NeMeHTa, a 3Ha4UT B HEM HET 3rnemMeHTa, He
npuvHaanexatiero nodomy gpyromy MHOXECTBY.
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= 3HaK C Ha3blBaeTCsl 3HAKOM BKITHOYEHUA.

= OTMETMM OCHOBHbIE CBOWUCTBA OTHOLUEHUS
BKIMIOYHEHNA MEXAY MHOXXECTBaMM.

= 1)2CA ana noboro MHoXecTBa A;
= 2) ACA pgna nmoboro MHOXectBa A

(pednekCMBHOCTbL);

= 3) U3 T0ro, Yto BCA He cneayer ACB (He
CUMMETPUYHOCTL);

=4) ecm ACB wn BCA, 710 A=B
(QHTUCUMMETPUYHOCTL);

=95 emm ACB un BCC, 710 ACC
(TPAH3UTUBHOCTb).
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OCHOBHbI€ YNCOBbIE
MHOXeCTBa:

N={1,2,3,4,...} — MHOXXECTBO HaTypalibHbIX
Yuncert,;

Z={...,-4,-3,-2,-1,0,1,2,3,4,...} —  MHOXECTBO
LUenbIiX 4ucen (coaepXut BCe HaTyparsibHble
4yucna v Ynucna, M rnpoTuBonosioxHele), NCZ;
Q={x Ix = p/g , roe pE€Z, gEN} — MHOXECTBO
paumoHarnbHbIX 4ucen (COCTOUT U3  4ucen,

Oonyckawwmx npeacraBneHme B Buae apoodwn),
NCZCQ;

=(-0;+%0) — MHOXECTBO [OEWUCTBUTESIbHbIX
yucen, QCR (kpome Bcex paunoHarbHbIX
yucen, CoaepXnT nppaunoHarnbHblie Yyncna.
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= [lencrButenbHble 4mcna wn3obpaxaroTcs
TOYKaMM KoopAMHaTHOW NpaAMoun
(YyncnoBomn ocn).

» KoopOuHamHas rpssmMass — 3TO BcCsIKasd
npaMmaa (0OObIMHO TrOpu3oHTarnbHas), Ha
KOTOpOWU yKa3aHbl NONOXUTENBHOE
HanpasneHue, Ha4yano  oTcyeTa WU
eQNHUYHbIN OTPES3OK.
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TaGmuna 1. ITpaBuia H300pakeHHA YHCIOBBIX MPOMEKYTKOB.

HepasenctBo. | O0o-
HaszBanue OIpeaeIdrlee| 3Haue- I1300paxenue
MHOZKECTBO HHE
OTtpe3ok orva o b a<x<h [a;D] Ly,
(3aMKHYTBIH 3 b %
IIPOMEKYTOK)
a<x<b (a;b) | —gLLLLLLy
HTepBan ot a 10 b a b X
a<x<b (a,b] ALLLLL Ly
[TonyHHTEpBAIbI OT a b X
_ GLLLLLLLL 5
agob a< x<b [a,b) >
a b X
UHCI0BOH 1yY OT @ JO +0 a< x [a:+o0) LLLIL TS 5
a X
OTKpPBITBEIH YHCIOBOH JIy4 OT « a<x (a:+x) GLLLLLLL.
J0 +oo a X
UHCIOBOMH IyY OT -0 J0 x<a (-0; a LILLI Ly
a X
OTKpPBITEIH YHCIOBOH 1Iy4 OT x<a (-o0: a) LLLLLLLL o
-0 110 d a X
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Onepauyuu Had MHOXXecmeamu

= [1Ba MHOXecCTBa MOI'yT NIMETb OAAIMHAKOBbLIE

3IEMEHThI,

= W3 BCEX O3JIEMEHTOB [OBYX MHOXeCTB
MOXHO COCTaBUTb OOHO HoBOE
MHOXECTBO,

m TAKXKEe MOXHO pPacCMOTpETb OTAOEJIbHO
AfIieEMEHTbl OOHOIO0 MHO>ECTBA, KOTOPbIX
BO BTOPOM MHO>XECTBE HET.
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= Hanpumep, A — MHOXeCTBO HakKreek (Mapok),

KoTopble ecTb Yy [letn, B — MHOXeCTBO HakKneekx,
KOoTopble cobpan Bacs.

= MOXHO BblAENMNTb MHOXECTBO HaKIEEK, KOTOPbIE
eCTb y 00ounx peodsrT;

m  KOJ1EKUUNKO Pa3jiMvyHbIX HaKIIeeK, CO6paHHbIX
WM BMECTE,

= MHOXeCTBO Hakrneek [leTn, koTopbiX HeT y Bacw.

= [akmm obpasom, Mbl npoagenann onepaunn
nepeceyeHusi, obwbeOuHeHUs1 W pa3Hocmu
NBYX MHOXECTB.
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OnpepeneHune

=« [lepeceyeHuem MHOXectB A un B
Ha3blBaeTcd MHoXecTBoO C, cocrogdulee U3
BCEX TeX WU TOSIbKO TeX 3fIeMeHTOB,
KOTOpble npuHagnexar Kaxgomy U3
OaHHbIX MHOXecTB: C={Xx | X€A n xEB}.
O6o3Ha4vaeTca AlMB.
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OnpepneneHune 2

» O6beduHeHuem MHOXecTB A wun B
Ha3blBaeTca MHoXectBo (C, KoOTopoe
COCTOUT U3 BCEX J3NEMEHTOB AdaHHbIX
MHOXXecTB A n B n tonbko n3 Hux: C={xI
XEA nnn xEB}.

= Obo3HavaeTca, AUB.
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= Ecnn mMHOXectBa A U B He copepxar
OOVWHAKOBLIX  3JfIEMEHTOB, T.€. He
nepecekattca (ANB=9), To m(AUB)
m(A) + m(B) (1).

= B NpoTMBHOM crny4dae, Korga MHOXeCTBa
nvetot m(AMNB) ognHaKoBbLIX 3N1EMEHTOB,
crieayeTr nosnb3oBaTbca  0Oonee obuien
doopmynomn:

m(AUB) = m(A) + m(B) - m(ANB) (2).
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OnpepeneHune 3

s PasHocmbro MHOXecTB A un B HasblBaeTcs
MHOXecTBO C, cocTosllee 13 BCeX 3MNEeMEHTOB

MHOXecTBa A, He npuHagnexawmx MHoXecTtBy B:
C={x | x€A n x<¢B}.

= Obo3HayvaeTcs, A\B.

= B cnyvae, korga B aBnaetca noaMHOXeCTBOM A,
T.e. BCA, pa3dHocTb A\B  HasbiBaeTcs

dornoJsIHeHUemM MHoXxecTBa B 0o mHoOXecTtBa A
(M OTHOCUTESNIBHO MHOXecCTBa A).
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OnpepeneHune 4

= YHUeepcasibHbIM MHOXXeCcmeom
Ha3blBAaeTCA MHOXECTBO, MNOOMHOXECTBa
KOTOpPOro (M TOMbKO OHW) B [OdaHHbIN
MOMEHT paccMaTpuBaloTCA.

s O0Oo3HavatroT U.

= [1pn paboTe ¢ YMCcnoBbIMMU MHOXECTBaAMU B
KayeCcTBe OCHOBHOIo (yHMBEpCarbHOro)
MHOXeCTBa OyaemMm cumTtatb MHOXeCTBO R
NenNcTBUTENbHbIX YUCET.
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OnpepeneHue 5

s [JornnorniHeHUemM MHoOXecTBa A Ha3blBaeTcHd
pasHocTb U\A..

s ObOo3Havaetca, A’ unn A n yntaeTca «He
A» .

= /lHA4e, pgononHeHnem MHOXecTBa A
Ha3blBaeTCd MHOXecTBO A', cocTosLwee n3
BCEX OJJfIEMEHTOB, He nNpuHagnexawmx
MHOXecCTBY A.
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CBoiicTBa olepanuu nepeceueHuda: | CBoHCTBa onepallHd 00beIHHEHHA:
1) AnA=A: 1) AUA=A;
2) AND=; 2) AUD=A;
3) ANA’=D; 3) AVA=U;
4) AnU=A; 4) AVU=U,
5) AnB=BnNA. 5) AUB=BUA.
CBoiicTBa OIlepallui Pa3HOCTH:

1) A\ A=, 4) A\U=;

2) A\D=A; 5) D\A=A";

3) A\A’=A; 6) D\A=:

7) A\B = B\A.

CrnpaBeanuBsl paBeHcTBa (AUB)=AnB; (AnB)=AUB (3).
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Huazpammbl unepa-BeHHa

= [1na HarnagHoro npeacrtaBneHns MHOXECTB
N pesynsTaToB onepaunn Hag HUMKU yaobHO
nonb3oBaTbCAd  Aguarpammamm  dunepa-
BeHHa (Kpyramun dunepa).

= [lpy 3TOM MHOXecTBa mM30bpaxarTcs Ha
NIOCKOCTU B BMOE 3aMKHYTbIX Kpyros, a
YHMBEPCANbHOE MHOXEeCTBO B  Buae
NPSAMOYrosfibHUKA.

s ONeMeHTbl MHOXEeCTBa — TOYKU BHYTPU
COOTBETCTBYIOLLErO Kpyra.
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Puc.5 Pa3sHocTth MHOXKecTB B\A
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Puc.6 Ilepeceuenne TpexX MHOKECTB
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Puc.7 JlonmonHeHHe MHOKECTBa
(MHOKeCTBO He-4)
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= Popmyna gns nogcyeta vYnucra anemMeHToB
B 00beaNHEHUN TPEX MHOXECTB:

=« MAUBUC)=mA)+mB)+m(C)-m
(ANB) —m (ANC) —m (BNC) + m
(ANBNC)
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[Tpnmepsl

= NMpumep 1. 3anmcarb MHOXECTBO BCEX
HaTtypanbHblX genutenen 4ucna 15 wu
HaWUTWN YNCIIO ero aNemMeHTOB.

= PeweHne: A={1, 3, 5}, m (A)=3.
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[Mpumep 2

LOanbl MHOXecTBa A={2, 3, 5, 8, 13, 15}, B={1, 3, 4, 8,16},
C={12, 13, 15, 16}, D={0, 1, 20}.

Hantm AUB, CUD, BNC, AND,A\C, D\B, AUBUC,
ANBNC, BUDNC, ANC\D.

PeweHue:

= YYTeMm, 4YTO cHayana [JormKkHa BbINOMHATLCA onepauus

nepecevyeHns MHOXECTB, a 3aTeM OObeAuHEHMEe Wnu
Pa3HOCTb.

[Mony4ynm

AUB={1, 2, 3,4, 5, 8, 13, 15, 16},

CcCuD={0, 1, 12, 13, 15, 16, 20},

BNC={16}, AND=2, A\C={2, 3, 5, 8}, D\B={0, 20},
AUBUC={1,2,34,5, 8, 12, 13, 15, 16},

ANBNC=2, BUDNC={1, 3, 4, 8, 16}, ANC\D={13, 15}
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[Mpumep 3.

= OK3aMeH no marematuke caasanu 250 abuTypueHTOB,
OUeHKY Hwmxe natm nonyyimnn 180 4denosek, a
BblaepXann aT1oT 3k3ameH 210 abutypueHToB. CKOSbKO
4yeroBek Mnosiyymnn oueHkn 3 n 47

= PeweHne: Tllyctb A — MHOXeCTBO abOWUTYpUEHTOB,
BblAep)KaBLUNX 9K3amMeH, B — MHOXeCTBO abuUTypmnEHTOB,
NONY4YMBLLUNX OLEHKY HWXKe 5, no ycrnosuio m (A)=210, m
(B)=180, m (AUB)=250. AbUTypueHThbl, nony4msLune
oueHkn 3 n 4, obpasyroT MHOXecTBO AMNB.

= W3 dopmynebl (2) Haxogum m (ANB) =m (A)+ m (B) - m
(AUB) =210 + 180 — 250 = 140.
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[MTpumep 4.

B wkone 1400 yyeHuKoB.

N3 HuXx 1250 ymetoT kaTtaTbCca Ha nbikax, 952 —
Ha KOHbKaXx.

He ymeloT katatbca 60 yvalymxca.

CKOMbKO yyawmxca YMeKT KartaTbCaA U Ha
KOHbKaxX 1 Ha nbbkax?

PeweHne: MHOXeCTBO YYEHUNKOB LLKOSbI Oyaem
cyMuTaTb OCHOBHbLIM MHOXecTBoM U, An B —
COOTBETCTBEHHO MHOXECTBA YYEHUKOB, YMEIOLLNX
KaTaTbCA Ha Nbl)Kax N HA KOHbKaX .
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= Yyallmecsd, He ymerLime KataTtbCa HU Ha
NnbiKax, HX HA KOHbKax, COCTaBMAOT
MHoxecTBo AB'= (AUB)

= m(AUB)=mU)-m (AUB)=1340.
= mMmANB)=mA)+m(B)-m(AUB) =862



IIpumep S. ITokasaTh Ha Kpyrax DHlIepa MHOKECTBO

(A"\B")u(BNC).
Pemenue:
A'\B' 0 BﬁC

-

o/

(A"B")\/(BMC)




