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OCHOBHBLIE BOITIPOCHDI:

o [lonamue mHoICEeCmea
e Cnocoonlt 3a0aHUsI MHOXICECMEA

* OmHOUWEHUA MEIHCOY
MHOMCECBAMU

* Onepauyuu HAO MHOXICECMEAMU




«Muoxcecmeo ecmv MHO20€, MblCIUMOE B~

HAMU KAK eOUHO0e)
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OCHOBATeJb TEOpUU MHOXKECTB — I'eopr KanTop
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(1845—1918) — HemeLKuiA e SpciE
MaTeMaTuK, NTOrnK, Teonor, co3fgartenb -= =1
Teopun 6ECKOHEYHbIX MHOXECTB, =52 _”__
okasaBlUen onpegensiollee BNusHue »—5_ =
Ha pa3BUTUE MaTeMaTUYECKUX HayK Ha E2
pybexe 19— 20 BB. =



IMonssiTHE MHOIMCECMEa ABIACTCH OTHAM U3
Han0oJIee 00X U HAn0o0J1ee BAXKHBIX

MaTeMaTH4ecKuX noHaTHi. OHO OLLJI0 BBEIEHO B

MAaTEMATHKY HeMeIKUM yY4eHbIM ['eoprom
KanTopom (1845-1918).Cuenys Kanropy,

MOHsITHE ''MHOKECTBO' MOKHO ONPENEJUTh TAK: |

&/ MHuoosicecmeo - COBOKYyRHOCHb 00bEKMO8,
oonaoarwux onpeoeeHHbIM C8OUCH BOM,
00bCOUHEHHDBIX 8 COUHOE UETOE.
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* C NOHSITHEM MHOMCECHEa Mbl COITPUKACAEMCS
IPEXKAE BCETO TOrAa, KOrjaa Mo KaKou-11u00
IPUUUHE 00beOUHAEM NO HEKOMOPOMY NPUSHAKY
B OJIHY IpyIIy KaKUe-TO OOBEKTHI U Jajiee
paccMaTpuBaeM 3Ty T'PYIILY UM COBOKYITHOCTD
KaK €IMHOE 1IEJIOC.

 MHnoowecmea npunamo 0003navama
3aznasuvimu aamunckumu oykeamu: A, B, C, D .

e Q0veKkmul, KOTOPBIE 00Pa3yrOT MHOKECTBO,
HAa3bIBAIOT 2J1EMEHMAMU MHOMCECMEA VI 1151
0003HaYEHUA JIIEMEHTOB UCIOJIB3YIOT, KaK
[IPABUIIO, MAJIble OYKEbl TAMUHCKO20 alipaguma.
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IlpumMepbl MHOKECTB:

MHOKE€CTBO YYAIUXCS B JAHHOH ayIUTOPHUMN;

MHOKECTBO JIKeH, )KUBYIIMX HA HAllleH IJIaHeTe B
JTAHHBI MOMEHT BPEMEHH;

MHOKECTBO TOUYEK JAHHOU reOMeTpUYeCKon (Purypsnl;
MHOKECTBO YETHBIX YHCEJI;

MHOKECTBO KOPHel ypaBHeHus x2-5x+6=0;

MHOKeCTBO JAeCTBUTEIbHbIX KOPHEH YPABHCHUS
x2+9=0;

y dereeet | 3. pases 4_1“: LS
haty byl ~J AN AANNARAAN] QARSI
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My3bIKasnbHbIe UHCTPYMEHTbI

I




* ECiii 3JIEMEHT X IMIPUHAJICHKNAT
MHO>KECTBY X, TO 3aIlIMCHIBAIOT X & X
(& — IpUHALICKHNT).

* B mIpOTUBHOM CJilyyae, €CJIU a HE
NPUHALICKUAT MHOXKECTBY A, OyzeM
MCIIOJIB30BaTh 0003HayeHue ¢: @4
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* Eciti MHOXECTBO A SBIIIETCA 4aCTbi0 .- -
MHOXecTBa B, To 3anuceiBator A CB @ - -
(C — coaepKuUTCs). =



MHO?RECTBO IJICMCECHT

Tpamenud, mapauiesorpaMmm, poMo
MHOXeCTBO P > 4P P > P ’

YETbIPEXYTONbHUKOB KBa/pdr, HPAMOYTOIBHIK

[I1ap, npssMOyronbHbIN
[MpocTpaHCTBEHHbIE TEMNA napajuieienuIe, Mpru3Ma,
nupamMusia, OKTadap

1,2,3,4,5,6,7,8,9,10, 11...

KBagpatbl yncen 1,4,9, 16, 25, 36, 49, 64, 81, 100 ..
Lindpbl 4ecATUYHON CUCTEMDI 0,1,2,3,4,5,6,7,8,9
cUYMCreHuns ’

I[BYBH&IIHBIC YCTHLBIC YHCJia

' HarypaiibHbie yncia
' 10, 12, 14, 16 ... 96, 98




* MHOX€eCTBA, 3J1EMEHTAMH KOTOPBIX
ABJIAFOTCA YHUCIIA, HA3BIBAKOTCA YUC/IOBbIMU
MHONHCECHIEAMU .
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O003HaYeHMA HEKOTOPbIX
YHUCJIOBbLIX MHOKECTB:

N — MHOXK€CTBO HaTypaJIbHbIX YUCET,
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/. — MHO>KECTBO LICJIBIX YHUCEII;
(Q — MHOXXECTBO palOHAJIbLHBIX YHUCEI;

I - MHOXECTBO UppaIlMOHATIBHBIX YUCEIT,

T
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R — MHOKeCTBO IEUCTBUTCIIbHBIX YHCEII.
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Cnnoco0Obl 3a1aHUA MHOKECTB

1. MHOXXECTBO MOXKET OBIThH 3alaHO nepeuucjieHuem 6cex €20
JleMeHmo8 Nin chuckom. B 3ToM CJIydac 3JICMCHTbI MHOZKCCTBA

3aIMCHIBAIOT BHYTPH (UIYPHBIX CKOOOK, Hampumep: A={cTygeHT i

A., padouni JI., mkoabHUK M.}.

2. MHOX€ECTBO MOKET OBITh 3aJIaHO ORUCAHUEM CBOUCHIE €20 IIEMEHIOE. '

Yarie BCEro mpu 3TOM MCHOJIB3YIOT 3alUCh, KOTOPYIO YUTAKOT
CIIEAYIONIAM 00pa3oM: «A eCTh MHOKEeCTBO 3JIEMEHTOB b Takux,
4TO JJIsl HUX BBINOJHAETCA cBOUCTBO B». Hanpumep, a — yeTHoe
HATYPaJbHOE YHCJIO.

3. MHOXXECTBO MOXET ObITh 3aJJaHO YKAa3aHUEM XAPaKmMePucmuieckozo
C60lcmea €ro JIEMEHTOB , TO €CTh TAaKOI'0 CBOMCTBA, KOMOPbIM
oobnaoarom 8ce nemMeHmovl OAHHO20 MHOMCECMBA, U NMOAbKO OHU:

A:{x | xe M, P(x)}

3aecr X € M o3Hauaer, 4TO 3JIEMEHT X ABJISETCS JJIEMEHTOM
MN3BECTHOI0 MHOKECTBA .

3anuck, P(X) o3nauaer, yto 2;1emenT x o0Jamaer cBoiictBom P.
CgouicTtBO P(x) hopmynupyercsi cioBaMH, CAMBOJIAMH HJIH
BbIPAKACTCH C MOMOIUBI0 YPABHEHUS UJIU HEPABEHCTBA.
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IIpumepnl
1, Mioxecmso Yemiy yucer, Komopue GoTelle =3, Ho Nebile 4, ¢ noNouph
pamUOMINCR020  cooimed  mucwegencs mak: A={x| veZ, -3<x<d], |

Nenvesmay Nsoxcacmea A SRWIMCA MOToRO YeTbie YucIa, Komopwle 0oTelue (~3)
Merbile 4, mo ecmy wicaa - 2, -1, 0,1, 2, 3. Mrocecieo 4 codepartim Koresoe vucio -

J1ENERMOg U NOFMOMY  MoXcen Obitth 300aH0 Maxxce NEPEHUCTERtEN  21EMERMO6.

A={x|xeZ, =3<x<4}=1-2,-1,0,1, 2, 3}
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MHOXCeCmEa A. Pewlas cucmesy HepaseHcme, noIyuum. 4 2 <x<4. Taxus o0pason,
1<4, ;

MHOCECBO A - BECKOHEUHO YUICTOB0€ MHONCECBO, COCTOALIeE U3 DelicmeUmeTbHbix Yuicel, |
3AKTIOYEHHBLX Mecdy yuctamu 2 u 4, exmiouad yucio 2. Ha yuciogoil ocu mioxcecmeo A

3a0aem ompe3ox [2; 4), SAMKHYMBIU CHU3Y U OMKPLIMbLLL CEEPXY.

A=v|xeR, =123 3-x>-1}.  3decw R - Muoocecmeo Oeiicmeumensueix yucer. Il "7 -
Hepasencmeo 2x—12 3 - nepeoexapaxmepucmuyeckoe ceolicmeo, Hepagecmgo 3—x>-1- @ - = =
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Eciau seMeHThI MHOKECTBA MOXKHO gl
COCUUTATh, TO MHO)KECTBO SIBIISIETCS [ |-
KOHEYHbBIM

[Tpumep i
MHOXk€eCTBO ITIaCHBIX OYKB B CIIOBE = o
“Mamemamuka’ COCTOUT U3 TPEX s

€6 .99 6699 GG 9 5 =

il

AIIEMEHTOB — 3TO OYKBEI “‘a”, “e”, “n’’,
IpUYeM, INIACHAS CUMTACTCS TOJIBKO OAUH
pa3, T.€. DJIEMEHThLI MHOXKECTBA IIPH
IEePEUYMCIICHUM HE MTOBTOPSIIOTCA.
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Ecau hiaemMeHThI MHOKECTBA
COCUMTATh HEBO3MOXKHO, TO

MHOXeCTBO BECKOHEYHOE
lIpumep

* MHO0XKeCTBO HATYPAJbHBIX YHCEJI
0CCKOHEYHO.

llpumep

e MHo:xecTBO TOYEK oTpe3ka [0;1]
0eCKOHEYHO.

lIpumep

e MHOXKECTBO aTOMOB BO BcecejieHHOM
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MHOXECTBO, HE COAEPKAIIEE HU
OJHOI'0 DJIEMEHTA, Ha3bIBACTCSI
IHYCTDbBIM.
CHUMBOJIHMYECKH OHO 0003HAYaeTCs

3HAKOM 9
1 Ippmep
* MHOXKeCTBO AeHCTBUTECJIbHBIX KOPHEH
ypaBHenus x- +1=0.

IIpumep
* MHOXKeCTBO JIIOACH, IPOKNUBAIINX HA
CouHire.




MoIHOCTH, MHOKECTBA

* UKCII0 3JIEMEHTOB KOHEYHOTO MHOKECTBA
HA3BIBAIOT MOUHOCIIBIO DTOTO MHOXKECTBA U 1
0003HaYal0T CUMBOJIOM 1 (A) nin |A|. 1

* KonnuecTBo 3JIEMEHTOB B KOHEYHOM -
MHOKECTBE €CTECTBEHHO XapaKTepHU30BaTh UX .| .
YUCIIOM.

* B 3TOM cMBICIIE MHOKECTBO yncen {-2, 0, 3,8}
1 MHOXECTBO OYKB {c, X, {, a} 3 :
JKBHBAJEHTHBI, TAK KaK OHU COOepicam i
00UHAKOBOE HUCILO INNEMEHINOE. =1
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IIpumep . Onpeoenume mowiHoOCmb KAKO20 U3
muocecme A= {1, 3, 5, 7, 9} unu B = {2, 4, 6, 8}
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* Pewenue. llonamue mowHocmu KOHEUHbIX
MHOMHCECB NO3BONAEN CPABHUBAMb UX NO
KOAUYecCmey 31eMeHmos.

Tax, ectu A = {1, 3, 5, 7, 9}, a

B={2,406 6/, mom(A) =5 am(B)=4u
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OTHOIIEHUA MEXKIY MHOKECTBAMU

e HarmsaaHo OTHOIICHMS MEXKIY MHOXKECTBAMMU
M300pakaroT OPU IIOMOILMY OCOOBIX YEPTEIKEH,

Ha3bBaeMbix KPYTAMM DUJIEPA (wn
auarpammMamMu Jijiepa — Benna).

 JJ1st 5TOr0 MHOKECTBA, CKOJIBKO Obl OHM HU
COACPKaJIN DJIEMEHTOB, IIPEJACTABIISIOT B BUC
Kpy2068 VI JII00bIX OPYZUX 3AMKHYMbBIX KPUBHLX
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* [Ipu rpaduueckomM
M300paKEHUH MHOXKECTB
yI00HO HCIIOJIb30BaTh
auarpammsl BeHHa, Ha
KOTOPBIX YHHUBEPCAJIHLHOC
MHOKE€CTBO OOBIYHO
PEACTABISAIOT B BUE
IPSIMOYTOJbHUKA, a
OCTaJIbHbIC MHOXKECTBA B B:
OBAJIOB, 3aK/IFOYCHHBIX BHY1pU

Puc.1

ITOI'O IIPAMOYT'OJIbHHUKA
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NARIE

14

 MHOXecTBO A HA3BIBACTCSI HOOMHOIHCECMBOM
MHOHcecmea B, ecnn mo0OoM d1eMEHT MHOXKECTBA
A TIpUHAAIECKUT MHOXKECTBY B.
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e JTa 3aBUCUMOCTh MEXKy MHOKECTBAMH

HA3bIBACTCA GKJIIOUCHUEM. 2 :
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CBoHCTBA MHOKECTB

Bl oabindin
Fod UK
sl eridedleant 31 519

o]v :'o; ',',]"I"""'l'l"]

e J[1000€e MHOXKECTBO IBJISIETCA

[TOJIMHOKECTBOM CaMOT0O CEO0s
(peghnexcuenocms). AC B.

 Jlas mro0bkIX MHOXKECTB A,B,C crnpaBeainBo
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CBOMCTBO mpan3umuenocmu: ecni 4 C B =

m BcC ,to AcC.

e J[JIst BCAKOIO MHOXECTBA A IIyCTOE

MHOKECTBO @ SIBJISICTCS €TI0 HOJIMHOKECTBOM:
C A
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JIBa MHOXXECTBa A U B Ha3bIBAKOTCS pasHvimu ( A =
B ), eclin OHH COCTOSIT U3 OJJHUX U TEX K€
JIEMEHTOB, TO €CTh KaXKJIBIM 2JIEMEHT MHOXKeCcTBa A
SABJISICTCS DJIIEMEHTOM MHOXECTBa B 1 HA000pOT,
Ka)XIbIU DJIEMCHT MHOXKECTBA B sABISIETCA
AJIEMEHTOM MHOXKeCTBa A .

IIpumepnl

1. A=1{,3} ,B=1{3,1}. Muoxcecmsa u cocmosim us OOHUx u
mex orce d/1emMenmos, noomomy onu pasuvle. A =B .

2. Muoorcecmeo peuienuul ypasHeHUs x2 —S5x+6=0
ecmvb MHodHcecmeo yucen 2 u 3, mo ecmv 4 = {2, 3}
Mmnoowcecmeo B npocmulx uucen, menvuiux 3, maxosce
cocmoum u3 yucen 2 u 3, mo ecmov B —= {2,3}
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Koan4yecTBO MOAMHOKECTB

Eciau MOIITHOCTHL MHOXXECTBA A,
TO Yy 9TOIr0 MHOkK€eCTBa 2"
IIOJMHOXKECTB.

A={1,2}
[lommMHOXECTBA A

3 s 124, 11,25,
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Koan4yecTBO MOIMHOKECTB

B={1,3,5

IHoamuo:kecTBa B:
93, 11}, {33, 135,

1,35, 11,35, 15,35,
U,3,5}

C={a,n,e,0}

IHoomuoxkecTBa C:

(@}, {a}, {u}, {e}, 0}, |

{aﬂl/l}ﬂ {aﬂe}ﬂ {390}9 {H9 =

e}’ {H,O}, {690}9 {a,I/I,

e}, {a,u,0}, {a,e,0}, {u, -

e,0}, {a,1,e,0}.
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Onepanuy HAJ MHOKEeCTBAMMU |

e Ilepeceuenuem (npouszeeoenuem) MHOXECTB i

A u B Ha3bsiBaeTcsa MHOKeCTBO A () B,

3JIEMEHTHI KOTOPOI'0 MPUHAIEKAT KaK
MHOKECTBY A, TaK 1 MHOKECTBY B.

ANB={x | xeA u xeB}
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Onepainuy HaJ MHOKeCTBaMH §
nepeceuenue l
i

HaHpHMep, eCHI/I A:{a,b,C}, B: {bacafae}D 5::““:

=

10 A N B ={b}



Onepanuu HaJ MHOKECTBAMH

. Ceoilcmen 0nepau i nepecesen it MHoXcecms
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1. 4(19=0 -

MIEPECEICHHE MHOACCTBA C ITYCTBIM
MHOZKECTEOM ¢CTh IyC10€
MHOZKECTBO

2. A[1A=4 -

TIEPEecEYeHHe MHOKECTBA C CAMHM
c000H eCTh CaMO MHOKECTBO

3. ANB=BMN4-

ONEpAUHA  TEPECEYCHH  MHOKECTB
KOMMYTATHEHA

4. (4NB)NC=4NBNC)=4NBNC-

Omepamui  TepecedeHHs  MHOKECTR
aCCOLHATHBHA
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Oovedunenuem (cymmon) nByx MHOKECTB A u B
Ha3bIBaeTCS MHOKECTBO A{| B, KOTOpo€ COCTOUT U3
BCEX AJIEMEHTOB, MpUHAICKAMX A Wiau B.

AUB={x ‘ X€A niu xeB}

A B

AUB
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Onepanyu Hal MHOKEeCTBaAMU

00veouHeHue
Hanpumep, ecin A={1,2.4}, B={3.4,5,6},

3 B

o A U B ={1,2,3,4,5,6}




Onepanuu HAJl MHOKECTBAMH (| -

Céoiicmea onepayuA 00beOUHeH A MHOMCECE

1. 4U%=4, 3. (4NBUC =(4UC)N(BUC)
2. AU4A=4, - IHCTPHOYTHBHOCT

3. AUB=BlJ4 -kOMMYTATHBHOCTb | TIEpeCeqeHH,
(TepeMeCTHTEBHEIH 33KOH) 6. (AUB)1C =(4NC)U(B(IC)

4. (4UB)UC=4U(BUC)=4UBUC - | - 1acTpHOYTHBHOCT
ACCOIHATHBHOCT (DaCTIPEICTHTSTBHH | 00BETHHCHHA
3aK0H)




Onepanuu HaJQ MHOKECTBAMH

e Paznocmubio MHOXECTB A 1 B Ha3bIBaeTCs
MHO>XECTBO A- B, 3JIeMEHTBI KOTOPOTO
HPUHAAJIEKAT MHOKECTBY A, HO HE
MPUHALJIE)KAT MHOKECTBY B.

A-B={x|xeAu x ¢ B|
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Onepanuu HAaJ MHOJKECTBAMM -
PaA3HOCHLb ;
Hampumep, ecnin A={1,2,3.,4}, B={3.4,5},

A B

10 A\B = {1,2}




Onepanuu HAJA MHOKeCTBAMM | -

Ceoiicmea onepaniui 64 umaniA MHoxcecms - - -
1. 4-0=A. '
2. 0-4=0.

3. A-B={) 101712 H TOTBKO TOI]Ia, Korga AC B.




Onepanyy HAJX MHOKECTBAMH -

Zlonwmeuue MHOXICecmea

Yacto MHOkecTBa A.B.C ... IBISIOTCS
MOJAMHOKECTBAMH HEKOTOPOTO 00J1€€ HIMPOKOTO
MHOXKecTBa U, IPMHMMAEMOI0 3a VHUBEPCAIbHOE.

10 COMYTRVTE R 4, 5, C, .. piopstd womecnso iar =

pakgoe voseerso U e, 1m0 AU, Bel, Ccll,.
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Onepanuu HaJ MHOKeCTBAMH
INPUMEPDI:

e Ecau A - muoocecmeso napajnenocpammos, B-
muoxcecmeo mpaneyuti, C - mHodcecmeo pomb6os, D -
MHOIHCECBO NPAMOY20NbHUKO8, E - MHOJMCecmeo
Keaopamos, mo yHusepcaivHvim mroxcecmeom U cayacum
MHOIHCECNBO BCEX UeMbIPEX)20/IbHUKOS.

o Fcau A - mHodcecmeo mpe)ycojlbHUKOG, B- muooicecmeo
yemoslpexycoJIbHUKO6 U nMaK 061]188, mo 6 Kadvecmee
VHUBEPCAIBHO20 MHOMCecmed U moorcno 8bl6p€lﬂ’lb
MHONHCECM B0 6CEX MHO20Y20/IbHUKOS.
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3ajaya. JIaHbI MHOXKECTBA
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Pa3zHoCTb B\A



‘3adaua. Ha pupme padoraror 67 yenosek. 13 nux 47
 3HAIOT AHIAUUCKUU 513bIK, 35 - Hemeyxuul s3bik, a 23 - 06a
1361k, CKOJTBKO YESIOBEK B (bUpME He 3Harm HU
QHIJIUHCKOT0, HU HEMEIKOTO SI3bIKOB?

' AHMnnckmm 47 Bcero 67 HeMeLl,Kl/”7| 35 :
47-23=24 S |

: 24 12

24+12+23=
= 3=59 ‘

> 67' 59=8




- 3adaua. Kaxxaplil ydalMncs B KJIaCCE U3y4aeT :
" QHIVIMHCKHUNA MU QPaHIYy3CKUN A3BIK. AHINIMACKUM SA3bIK :
' A3y4aroT 25 ydamuxcs, (ppaHIy3CcKu — 27 ydammxcs, a .
| nBa si3bIka — 18 yuamuxcsa. CKOIbKO yJamuxcs B |

Kiacce?

AHMMMACK

 TonbKo
 AHITTUNCKUNIA
25-18=7




Jadaua. Kaxkaasa ceMbsl, )KUBYIIAsA B HALLIEM I0M€, BLINNUCHIBAET
WA Ta3ery, WM ;KypPHaJI, HJIH M TO U JIPyroe BMecrte. 75 ceMen

BbINMCHIBAKOT ra3ery, a 27 ceMed BHINUCHIBAKT KYPHAJ U JIUIIb
13 cemed BBINMUCHIBAKOT U KYPHAJ, U rasery. CKoJIbKO ceMen
"KUBET B HaLIeM jgome”?

Bcero: 14 + 13 + 62 =89



JloMallrHee 3aaHue: Er
HEpE‘IHCJIHTb SJIEMCHTEI CJICOVOIIIHX MHOJKCCTE. :“ — f

A={x

X €{{a.b}.{a,b.¢}. 1a.c,dj }

B={x|xc{a.,b,c,d}}: _
C={X X;{a:brcrd}}' _:“'m-

8

il

T

1l
u‘nn,l”ll!“ ol

B cryneHueckoM noToke 37 4€n0BEK XOPOIIO
3HAKOT MATEMATHUKY, a 25 4EJIOBEK — AJIEKTPOHUKY, U

4
1

et |
U el
'.‘ l :I -‘ll| i ".‘.l 'n" ‘u
.2| !'I":U\"i“&'i
.

5
|

19 denmoBek XOPOIO 3HAKOT U MATEMATUKY U _
3ICKTPOHUKY. ECIIM B MOTOKE KaXKAbIM 13 i M:_
CTYAEHTOB 3HAET XOTSA ObI OJJVH U3 3TUX = -
IPEMETOB, TO CKOJIBKO CTYZIEHTOB B IIOTOKE? T4



