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MHoxkecTBAa U oNIepallUH

HA1 HUMH.

HccnenoBarenbckas padoTa

Brimonnmina: yuenuna 6 «A» knacca MbOY «COILL Nel4y:
®unnHa Exarepuna CepreeBHa
HayuHblil pyKOBOAUTEIb — YUYUTEIIb MATEMATUKHU:

Anrynuna Huna CepreeBna



BBenenue.

3HaHUS — OTO BCE TO, O€3 Uero HelIb3s KUTh B
HaneM mupe. be3 3HaHUN YEI0BEK HE MOXKET 4YyBCTBOBATH
ce0s1 MOJIE3HBIM YJICHOM COBPEMEHHOIO OOINecTBa U
IPUHUMATL TIPABUWIBHBIE PEIIECHUS B IOBCEIHEBHOU
Ku3Hu. lMeHHO Maremaruka, KaKk HUKAKOM JApyrou
y4eOHBIN MpEIMET, pa3BUBACT uenoseueckue kadecTtra. O0
5TOM F'OBOPHUJIA MHOTHE U3BECTHBIE YUEHBIE ITPOIIIOTO.
Mamemamuka — 3mo opysicue 0,14 pasmovlui1eHUA.
P. @evunman
Y uenoeeka, 3naroue2o mamemamuxy, Ha OOUH OP2aH
yyecme oonvuie. 4. /lapeun
Mamemamuky yyce 3amem cmoum u3yuamo, Ymo OHa yM
8 nopsaook npueooum. M.B. Jlomonocos



Most paboTa mpenacraBlicHHas Baiemy BHUMaHUIO,
paccMaTpUBaeT  BOIIPOCHI, CBSI3aHHBIE C  CaMoOU
UHTEPECHOU B MUPE TEOPUEHU MHOKECTBA.

AKTYaJIbHOCTb MOECH paOOThI OYEBHU/IHA.

MHorue 13 Hac J1axXe HE 3aJ]yMbIBAIOTCA HAJ TEM,
YTO MHOXKECTBO HMeEET OOJIbIIOE 3HAYECHHE B HAIIEU
K3Hu. JIroOast 001acTh YEJIOBEUECKOM MEITEIbHOCTH
CBSI3aHA HE TOJBKO C OJHHUM MPEIMETOM, OOBEKTOM, a C
1I€JIOM COBOKYITHOCTBIO.

Hanpumep: MeauiMHa u3ydaeT He OJHY OTIEIbHO
B3ATYI0 00JI€3Hb, a BCE OOJIC3HU; 300JI0THUSI U3y4acT HE
OTACIbHO B35TOE€ JKMBOTHOE, a COBOKYIIHOCTb BCEX
KUBOTHBIX. MaremMaruka, Kak U Jpyras o0jacTh
YeJIOBCUECKUX 3HAHUM, M3ydyaeT T€ WM HUHBbIE OOBEKThI
HE KaXXIbI B OTJICILHOCTH, a B UX CBSI3U MEXAY COOOM.



lleab Moeu padoThI:

[ I[puMeHUTh IPUHIMIIBI TEOPUH MHOXKECTB 151
pacIIMPEHHUsI COOCTBEHHOTO MUPOBO33PCHHUS.

3agaun: @

1. U3y4uTh NOHATHE MHOKECTBA M CIIOCOOBI Onepanuiu
HaJ MHOKeCTBaMHU.

2. UccaenoBarh CBA3M HAJ OlepPaliAsIMM HAI
MHOK€CTBAMHU M O0OLIYHBLIMU ONEPANUAMHU C YUCIAMHU

3. Hayuurcsi pemiarb 4 COCTABJIATD 321241 HA TEMY
«MHOKECTBAY.



O0LeKThI HCCJICTOBAHUA .

1. MHOX€ECTBa U KPpyru JHUIiepa.
2. 3amadyn HA TeMy « MHOKECTBAY.

MeToabl HCCJICTOBAHUSA:

1. M3ydenune qureparypbl U padoTa C
HNuTepreToMm.

2. CpaBHUTEIIbHBIN aHAJIU3.

(CBsI3U HaJ ONepalMsIMM HaJl MHOKECTBAMMU U
OOBIYHBIMM OIEPALUSMHA C YUCIIAMH).

3. IIpakTueCcKOe UCCIICIOBAHKE.

(Pemenue 3amaq).



I mnoresa:

Teopust MHOXKECTB— 3TO CBOCTO POJia OCHOBA
MaTeMaTHYECKOTO SI3bIKa, 0€3 HETO HEBO3MOXKHO
3aHMMAaThLCS MareMatukou. JIro0ast o0iacTh
YeJIOBEUECKON IEITCIIHLHOCTH CBI3aHa HE TOJIBKO C
OJJHUM IIPEAMETOM, OOBEKTOM, a C LICJION
COBOKYHHOCTBIO OOBEKTOB.

IlpakTH4ecKass 3HAYMMOCTh:
IIpeacraBieHHBIA B pa0OTEe MaTepral MOKET
MCITOJIb30BAaThCS HA 3aHATHIX
MaTEMaTUYECKOI0 KpyKKa B 5—0-X Kj1accax.



Y710 TaK0OEe MHOKECTBO?

Ilo cunoBam Ieopra Kanropa, «MHOXKECTBO — €CTh
MHOI'O€, MBICJIMMOE HAMU KaK €IUHOE LIEJIOEN.

MHOXECTBOM  MOXET  MMEHOBATbCA  HEKOTOpas
COBOKYITHOCTb 3JIEMEHTOB, OOBEIUHECHHBIX IO KAKOMY-
nu0o mnpuszHaky. CIIOBO «MHOXKECTBO» YKa3bIBa€T, UTO
JOJOKHO OBITHP MHOTIO DJIEMEHTOB. XOTS JTO HE Tak.
DJIEMEHTOB MOKET OBITh 2, HaanMep MHOKECTBO
CIIyTHUKOB Mapca; 1, Harpumep '
€CTECTBEHHBIX CITYTHHUKOB 3€MJIU

1 J1aK€ HUCKOJIBKO, TAK Ha3bIBA€MOE
IyCTOE MHOKECTBO.




IlvcToe MHOKECTBO.

IlycTtoe MHOXECTBO — 3TO MHOMXKECTBO,
KOTOPOE HE COJICPKUT BIIEMEHTOB.
O0o3Ha4daetcs: O
Hanpumep: MHOXECTBO KBaApaTHBIX KOJIEC WA
NpSAMBIX  KPUBBIX. B NOycTOM  MHOXECTBE
KOJIMYECTBO JJIEMEHTOB BbIpAXKACTCSI YnCIOM O,
CJIEHOBATEIILHO, OHO KOHEYHOE.
Ilppy 1moMoIM MOYCTOTO MHOXECTBA MOXKHO
CO3J1aTh €IIE OYEHb MHOI'O PA3JIMYHBIX MHOXKECTB,
HE CMOTpPS HA TO, YTO 3TO MHOXECTBO «IIYCTOE.




HarsigHoe u3o0paskeHue MHOMXKECTB C
IHOMOILBIO KPYIOB JHJiepa

DJIEMEHT X IIPUHAJIC)KUT MHOKECTBY A: X € |A

A

DIEeMEHT X HE IPUHANICKUT MHOKECTBY A: a €A

A
o

X



KoHeuHbIEe 1 0eCKOHEUYHBIEC MHOKECTBA:

MHOXXECTBO, KOJIMYSCTBO AJIEMEHTOB KOTOPOI'0, BEIPAKACTCS
HEKOTOPBIM YKCJIOM, HA3bIBACTCS KOHEYHBIM.
[IprMephl: MHOKECTBO CTPAHUI] B KHUTE, MHOXKECTBO KaMHEH Ha
MOPCKOM Oepery.
Ho ecin MHOXXECTBO HE SBJISICTCS KOHEUHBIM, TO €CTh, Y HETO HET
TOYHOI'0 KOJIMYECTBA DJICMEHTOB, 3TO MHOXKECTBO HA3bIBACTCS
0eCKOHEYHDbIM.
Hanpumep: MHOXKECTBO HaTypallbHBIX uncell N.

B 0eCKOHEUYHBIX MHOXKECTBAX AJIEMEHTHI COSAUHSIIOT B I'PYIIIIbI 110
XapaKTEPUCTUUECKUM CBOKMCTBAM.

{x|2<x<7} MnoxecTBo Bcex X Takux, uro 2 < x <7



O0benMHEeHNE MHOKECTB

OObeIMHEHHEM JBYX MHOXKECTB Ha3bIBA€TCSI MHOXKECTBO,
COCTABJICHHOE M3 JIEMEHTOB 3THUX JBYX MHOXECTB.

Oo6o3nauaercs: U
A UB={x|x € Aumu x € B}




Mos 3amxaua.

B potoanrdbome mHoro ¢gororpacdwuii. Ha 21 dororpaduu Mos
cectpa. Ha 30 — 5. Ha 14 — MBI ¢ cectpoli (potorpadupoBaincCh
BMecTe. A Ha 6 (Qotorpadusx HET HHM OJHOIO YEIIOBEKa, Tam
n3oopaxkena npupoaa. Ckosbko potorpaduii B poroampoome?
Peurenue:

IIyctb A — MHOXkecTBO (ortorpaduii ¢ Moei cecrpoit. Ilo
ycioBuio A={21}.

IIycte B — mHOXecTBO (dortorpaduii co MHOH. KommuecTBo
aneMeHToB B={30}.
HYC{TB }C — MHOXECTBO (poTorpaduii MeHs 1 cecTpsl. I1o yciaoBuio
C={14

Hy{CT}f, D — mHoxecTBO (otorpaduii ¢ npupojaou. Ilo yCITOBHIO

D={6
IIycte K — MHOXECTBO BCex poTorpadui.
A+B-C+D=21+30-14+6=K K= {48}.

OtBeT:48 doTorpaduii B hesoanroome. - { hﬁi




IlepeceueHre MHOXKECTB.

IlepeceueHre MHOXKECTB — 3TO IEPECEUECHUE HECKOIBKUX
OAWHAKOBBIX JIEMEHTOB JIBYX MHOXECTB.

O6o3Hauaercs: N
ANB={x[x€ Aux € B}




Mos 3amxaua.

Ha nonkax ctosuio 20 I1ucKOB, MPUYEM HA KAXKIOM €CTh 3aIUCh.
N3BecTHO, uTO 14 nuUCKOB ¢ MynbTHKaMmu, a 16 ¢ dunbmamu. Ha
KaKOM JIMCKE 3allMCaHbl U MYJIbTUKH, U (DUIBMBI?

Pemenue:

[Ilycth A — 3TO MHOXECTBO JIMCKOB C 3alUCHhI0 MYJIBTHUKOB.
KonnuecTBO 371€MEHTOB B HEM, MO yCI0BUIO: A={14}

[Iycth B — MHOXECTBO JUCKOB C (PHIIbMAMU.
KonnuecTBo 35eMeHTOB B HEM: B={16}

[lycTh X — KOIMYECTBO JAUCKOB C MYJIbTUKAMHU
U (prJIbMaMH.

AtB-x=14+16-x=20 x={10}

OtBeT: Ha 10-TH QUCKaxX 3aUCaHEBI

Y MYJBTUKH, U (DUITbMBI.




Pa3HocTh MHOKECTB
B

Pa3HocTbhio MHOXKECTB A 1 B
Ha3bIBaCTCSI MHOXKECTBO,
COCTOsIIIEE U3 TE€X U TOJIBKO TEX
3JIEMEHTOB MHOXECTBA A,
KOTOPBIC HE IIPUHAIICIKAT
MHOXECTBY B.

JlonmoJiHeHMe MHOKECTB

Ecimu B mogmMHOXecTBO A,

TO pa3HOCTh A \ B Ha3bIBaeTcCs
JIONOJJHEHUEM MHOKeCTBa B
JI0 MHOXKECTBA A.




Mos 3amxaua.

Ha mosisiHe jieTano 4eTbipe

Buaa 0adouek. CuHue ¢
OOJIBIITUM >KEITHIM KPYroM Ha
KpbLIbiX. KpacHbie ¢ OOJIbIINM
KENTHIM KPYTOM HaA KPBUIbAX.
KpacHble u cuHre 0a00UKHU.
N3BEeCTHO, YTO KpPaCHBIX
0a004eK C KENTHIM KPYTrOM
OBLIO B JiBa pa3a MEHbIIIC, YEM
CUHUX 0a0ouek. CMHHX
0abouek ObLI0 &, a CHHHX C
OOJIBIIIUM KENTHIM KPYIoM 5.

Bcero 6abouek 0bL10 21.

CKOJIBKO OBLIO KPAaCHBIX
0abouek?




PemieHnue:

CHayvaJjia y3HaeM KOJIMYECTBO KpPaCHBIX 0a00UEK C
KEITBIMMU KpyraMu. I3BeCTHO, 4TO CHMHHMX 0a0O04YeK B 2
paza 0oJblle, KOJUYECTBO PJIEMEHTOB B MHOXKECTBE
CUHUX 0abouek = {8}

1)8:2=4(0.)
Tenepbs MBI MOXKEM Y3HATh KOJIMYECTBO KPACHBIX
0a0ouck. M3BecTHO, 9TO DJIIEMEHTOB B MHOXKECTBE CHHUX
0abo04YeK C XKENTHIMU KpyraMu = {5}, MHOXKE€CTBO CMHHX

0abouek = {8}, Hy a MHOXXECTBO KpaCHBIX 0a00YEK C
Kpyramu = {4}. MHO>XecTBO Bcex 0abouek = {21}

2) 21-(5+8+4)=4(6.)
OTBET: MHOKECTBO KpacCHBIX 0a004eK paBHO {4}.



Mou uccaeaoBaHus.

COXpaHsAIOT JU CUJIY 3aKOHBI JUIS YACEN U JJIS
MHOKECTB? I MCronp30Bana CrieyuaibHbIC JUArPaMMBbl,
WJLTIOCTPUPYIOIIME JCHCTBUS HAJ MHOKECTBAMM.
VYcemoBuitack 0003HaUYaThE MHOKECTBO BCETO Kjlacca
KBAJpaToM, B 3TOM KBaJIpaTe MOKHO PACCTABUTH PSJI TOYEK,
1o yncity yaeHukoB(Puc.1).
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durypa (puc.2,a) rpapU4eCKd HILIIOCTPUPYET
MHOKECTBO A JBOCUHHKOB, a M300paKEHHOE HA

puc.2, 0 — MHOXXECTBO B yYEHMKOB CUASIIMX B IIEPBOM
pany. Ilon cyMmMon ABYyX MHOXECTB A U B nmoHnmaercs
durypa, moJryqaemast COCTMHCHUEM duryp,
n3o0paxkaromux MHOkecTBa A u B(Puc.3). U T.x.

Y

Puc.2,a Puc.2,6 Puc.3




KommyTaTuBHOCTbL AUB=BUA atb=b+a KommyTaTtmBHOCTb
o6beanHeHus CIOKCHNS
KoMMyTaTMBHOCTBL ANB=BNA axb=bxa KoMmmyTaTMBHOCTBL
nepecevyeHus YMHOX€eHUS
AccoumatnsHoctb | AU(BUC)=(AUB)UC a+(b+c)=(a+b)+c AccounaTtMBHOCTb
o6beanHeHus CnoXxeHus
AccoumatnsHoctb | AN(BNC)=(ANB)NC ax(bxc)=(axb)xc AccounaTtmMBHOCTb
nepecevyeHus YMHOXEHUS
OuctpnoytusHocts | AN(BUC)=(ANB)U(ANC) ax(b+c)=axb+axc AncTpubyTUBHOCTDL
nepecevyeHus YMHOXEHUS
OTHOCUTESIbHO OTHOCUTESIbHO
o6beanHeHUs CnoXxeHus




BbeIBOIDI:

S n3yumnna OCHOBHOE MOHSATHE MHOYKECTBA M OTIepaIMU HaJl
MHOK€CTBaMH, BBISIBUJIA 3HAUUMOCTh TEOPHU MHOKECTB B
pa3IMYHbBIX c(hepax KU3HU.

* HccnenoBana yquBUTEIBHYIO CBSI3b HA/l ONEPALUAMHU HA/
MHOKeCTBAMHU U 00bIYHBIMHU OIlEPALUSAMHU C YMCJIAMHU.

* [IpuMeHuIa NPUHIUIIBI TEOPUHA MHOXKECTB JIS1 PACIIIMPEHUS
COOCTBEHHOI'O MUPOBO33PEHHUS B MPAKTUYCCKOM ACATECIHBHOCTH: TIPU
pPELICHUU U COCTABJICHUM 3a/1a4.

* B naspHEenIem, s CTaBiIr0 CBOEH LIENbIO U3YUYUTH Pa3aesl TEOPUHU
MHOECTB: 3JIEMEHThI MAaTEMAaTHUYECKOM JIOTUKHU, JIJISI PACITUPECHUS
CBOETO MHUPOBO33PEHHS U IPUMCHCHHUS B CBOCH yUCOHOM
NCSATENBHOCTH, TaK KaK IIAaHUPYIO B OyayIIEM HMOCTYIIUTH B
MHCTUTYT SKOHOMUKH U (DMHAHCOB.



BBIBOABI:

Teopunsa MHOXECTB— 3TO CBOEro poJa OCHOBa
MaTeMaTUYECKOro s3blka, 6e3 Hero
HEBO3MOXXHO 3aHMMAaTbCA MaTeMaTUKOMN.
JTrobaga obnacTtb YernoBevYyeckoun
NeaTernbHOCTU CBA3aHa He TONbKO C
OoAHUM NpegMeTOM, OOBbEKTOM, a C LIESTON
COBOKYMHOCTbIO OOBLEKTOB.
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