MuHHCTEPCTBO 00PA30BaHMS, HAYKH U MOJIOEKHON MOJUTHUKH
Kpacnonapckoro kpas

I'BIIOY KK «ApMaBUpCKH MAIINHOCTPOUTEIbHbIA TEXHUKYM»

Y4ebHOoe nmocodue
MHokecTBA
U OMHAPHBIE OTHOLICHUSA

st o0ydarommxcs crienuansaocTr 09.02.07
«MHpOpMAITMOHHBIE CHCTEMBI U TTPOTPAMMHUPOBAHKE)

2022



1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

4.1,
4.2,
4.3.
4.4,
4.5.
4.6.
4.7.

5.1.
5.2.
5.3.

Conepxkanue

MmuoxecTBa, X BHALI. CIIOCOOKI 3aJaHNS MHOKECTB
[ToHATHS MHOXECTBA U €T0 JIEMEHTOB. BHIbI MHOXKECTB
[TonMHOXkecTBa. YHUBEPCATLHOE MHOXKECTBO

CniocoObI 3a/1aHUsI MHOYKECTB

Ornepanuu HaJ MHOKECTBAMH M MX CBOMCTBA
OObeTMHEHNE MHOKECTB (CIIOKEHHUE)

[Tepeceuenrie MHOXKECTB (ITPOU3BEICHUE)

Pa3nocTs MHOXECTB

JlonmoaHeHre MHOXKECTBA

JIN3BIOHKTUBHASI CYMMa MHOKECTB (CUMMETpHUUECcKasi pa3HOCTh)

© © 00 N N N o o0 BB

ToxxnecTBa anreOpsl MHOKECTB, CBS3BIBAIOIINE HECKOJIBKO oneparuii - 10

JIekapTOBO MPOU3BEAECHNE MHOKECTB M €TI0 CBOWCTBA
buHapHbIE OTHOLIECHUS

[ToHsiTHE OMHAPHBIX OTHOIIEHHA

O6nactu onpenieNieHus ¥ 3HaYCHU OMHAPHOTO OTHOIIICHHUS
Tunel OMHAPHBIX OTHOIIIEHUHN

Marpuna OTHOEHUS

Onepanuu HajJl OMHAPHBIMU OTHOILLIEHUSIMU U UX CBOWMCTBA
OcHoOBHBIE CBOICTBAa OMHAPHBIX OTHOLLIEHUH BO MHOKECTBE A
Buibl OMHApHBIX OTHOIIEHU BO MHOYKECTBE

OyHKIMU U 0TOOpaKEHUS

OYHKIIMOHAIbHBIE OTHOLLEHUS

OtoOpaxeHust U UX TUTIBI

[ToacTaHOBKHM Kak OTOOpakeHus

3agaHus U1l CAMOCTOSITENIbHOTO PELICHUS

KonTposnbHbIE BOIIPOCH

TecT nyst CaMOKOHTPOJIA

11
12
12
13
13
14
15
17
18
20
20
21
22
24
27
29



1. MHuo:xecTBa, X BuAbl. CIoco0bI 3aJaHNS MHOKECTB
1.1. Ilonamus muorcecmea u e2o 3nemenmos. Buovt mnoscecme

Onp. A) «KkMHOXECTBO €CTh MHOTOE, MBICJIMIMOE HAaMU KaK €IMHOE 1IEeJI0E»

(I'. KanTop)
bB) Muootwcecmeo — 310 COBOKYITHOCTb OOBEKTOB, OOBEAUHEHHBIX 10

KaKOMY-JI1M00 MPU3HAKY.

O6o3nauenne: A, B, C, ... (BO3BMOXXHO, C HHJEKCaAMH)

Onp. OOBEKTHI, U3 KOTOPBIX COCTOUT MHOKECTBO, Ha3bIBAIOTCS €ro JJe-
MeHmamu.

Oo6o3nauenue: q, 8, ¢, ... (BO3MOXKHO, C UHJEKCaAMH)
[Tpu 3TOM TOBOPAT, YTO JIEMEHT NIPUHAJICKUT MHOXKECTBY, U MUIIYT: a € A.

Onp. MHOXECTBO Ha3bIBACTCA KOHEUHBIM, €CIIM OHO COJEPKUT KOHEUHOE
YHUCJIO AJIIEMEHTOB, U 0€CKOHEYHbIM, ECITH B HEM 0€CKOHEYHO MHOTO 3JIEMEHTOB.

Hamnp.: 1) MuoxecTBO JHEH HeAeIn — KOHEYHOE

2) MHO»X€eCTBO HaTypalbHBIX YHCeNl — OECKOHEUHOE
Onp. Ywucio 53I€MEHTOB MHOXXECTBA HA3BIBAETCS MOUIHOCHbBIO STOTO

MHOXKCCTBA.

Oo0o3HaueHue: A

Onp. MHOX€ECTBO, KOTOPOE HE COAEPKUT HU OJTHOTO DJIEMEHTA, HA3bIBACT-
CsL HYCHLBIM.

Oo0o3Hauenme: Q.

(1") Ouesuono, umo 18| = 0.

Omnp. /IBa MHOXKECTBa, UMEIOIIME OJUHAKOBYIO MOIIHOCTb, HA3bIBAKOTCA
PAGHOMOUWIHBIMUL.

Hamnp.: A — MHOXECTBO LIBETOB paayru, B — MHOKECTBO HOT
Al = [B| =7

Omp. /IBa MHOXXECTBA HA3bIBAIOTCSI PABHBIMU, €CIIM OHU COAEPKAT OJHU U

TC XK€ JJICMCHTHI.

Oo0o3Hauenune: A =B



(") Eciu A =B, mo |A] = |B|.

1.2. Iloomnoscecmea. YnueepcaibHoe MHOMCECMBO

Onp. MHokecTBO B HaspIBaeTcs nOOMHOMICECME0M MHOXKECTBA A, €CIU
BCSIKMI 2JIEMEHT MHOXKECTBA B sIBIISIETCS 2JIeMEHTOM MHOKEeCTBa A.

Oo6o3nauenne: B C A

Hanp.NcZcQcRcC.

(M) ) EcouAd cBuB cA, moA=B8B.

2) Ecnu A — nexomopoe mnoocecmeo, mo 9d CAu A C A.

Omnp. ITogMHOXecTBa A n ) MHOXKECTBA A HA3bIBAIOTCS HECOOCHMBEHHbI-
MU noomuoxycecmeamu MHOKecTBa A. JIro6oe Tpyroe moMHOKECTBO Ha3bIBACTCS
COOCMBEHHBIM NOOMHOMHCECHI80M ITOTO MHOKECTBA.

Hanp.: A= {1;2;3}

{1}, {2}, {3}, {1; 2}, {1, 3}, {2; 3} — coOCcTBEHHBIE IOAMHOKECTBA

Onp. MHOXECTBO BCEX MOJMHOKECTB HEKOTOPOTrO MHOXKECTBA A Ha3bIBa-
€TCSI €TO Oy/1eanoMm.

Oo6o3nauenne: B(A)

Hanp.: A = {a; b}

B(A)={ ©; {a}; {b}; {a; b}}

(") |B(A)| = 2™, m.e. muoorcecmeo, cooepocawee n snemenmos, umeem 2"
NOOMHOHCECMS.

Omnp. BooGpaxaeMoe MHOKECTBO, CoJiepxaliiee B cebe Bce Ipyrue MHOXKe-
CTBa, Ha3bIBACTCS YHUBEPCAILHBIM.

Oo0o3nauenune: U.

1.3. Cnocoowt 3a0anus muoxcecme

1)  Iepeuucienuem (cnuckom) e2o snemenmos

DTOT COCO0 MCIOJIBL3YETCS TOIBKO SIS KOHEUHBIX MHOKECTB.
Hanp.: /| = {moHenenbHUK, BTOPHUK, Cpeaa, Y€TBEPT, MATHUIIA, CyOOOTa,

BOCKPECEHBE }



2)  Iopooicoaroueti npoyedypoii

[Topoxmaromasi mporieAypa OMUCHIBAET CIOCOO TIONYYCHHSI AJIEMEHTOB
MHOKECTBA U3 YK€ IMOTYYCHHBIX 3JICMEHTOB, JTUOO U3 IPYTUX O0BEKTOB.
DTOT COCO0 MCTIONMB3YETCS sl 0ECKOHEUYHBIX MHOYKECTB.
Hamp.:a)M={1,1,2,3,5,8,13,21,...}
mp=1,my =1, Mp2 =M, + My1 — HOpOXKAAIOIIAS MIPOIISTYyPA
0)A=1{2,4,6,8,10,...}
an = 2N — opoXKaaroIas Iporeaypa

3) Yxazanuem XapakmepucmuiecKkoco ceolcmea

XapakTepUCTUYECKOE CBOMCTBO — 3TO TAKOE CBOMCTBO, YTO 3JIEMEHTHI
MHOKECTBa UM 00J1a/Ial0T, a BCE OCTaJIbHOE Ha CBETE HE 00J1a1aeT.

DTOT cnocod MPUMEHUM KaK K KOHEUHbIM, TaK U OCCKOHEUHBIM MHOKE-
CTBaM.

Hamnp.: a) I'epou pomana JI. H. Toncroro «Botina u mup».

Takoe onucaHue MHOKECTBA BIOJHE MOHATHO. OueBUIHO, yTO A. BOoIKOH-
CKHI IPUHAIJICKUT 3TOMY MHOXKECTBY, a A. KapeHnHa He NpuHAIIEKNUT.

0) M= { X 0<X<1} — MHOXECTBO BCEX NEHCTBUTEIbHBIX YHUCEI

TaKuX, YTO OHU 3aKIH0YEHbI MexXay 0 1 | BKIIFOUUTEIBHO.

4) [paghuuecku (c nomowwio duacpamm dinepa-Benna)

VYHuBepcagbHOE MHOKECTBO 0003HAYaeTcsl B BUJIE MPSAMOYTroyibHUKA. JIto-

00e MHOKECTBO A, ABIIAIOIIEECS OIMHOKeCTBOM U, n300paxaroT B BUJE Kpyra.

A Bc A

U

IIP. IIpounTaiite 3amuch M = {x € Z | x? + 4x < 0}. 3agaiite 3T0 MHOXe-

CTBO IICPCUUCIICHUCM 3JICMCHTOB. 3anummTe Bce IIOAMHOKECTBA MHOXXCCTBA M.



/ M — MHOKECTBO ILIEJIBIX YHCEN, YIOBICTBOPSIONIMX HEPABEHCTBY X2 + 4x < 0.
2

Pemmm HepaBencTBo: x(x +4) < 0

+ — +
O O
—4 0 X
M={-3;-2; —1}

BM) ={@; (=3} {2} (=1} {=3; -2} {-2; -1} {-3; -1} {-3;-2; —1}}/

v

2. Onepanuu HaJl MHOKECTBAMM U UX CBOIiCTBA
2.1. Ooveounenue muodxcecms (ciodxcerue)

Onp. Ooveounenuem 2-x mHOkecTB A U B Ha3pIBaeTCcsi MHOXKECTBO, CO-
CTOSIIIIEE U3 BCEX TEX JIEMEHTOB, KOTOPHIE IPUHAIIICKAT XOTs ObI OJTHOMY M3 JIaH-
HBIX MHOECTB.

Oobo3nauenne: A U B
T. o.: AUB={X|xeA um X € B}
U

Hanp.: 1) {1; 2; 3} U {2; 3;4} ={1: 2; 3; 4}
2)A={1,3,5,7,...}, B=1{2,4,6,8,...} AUB=N
(M) 1) Eciu A — npouzsonvhoe MHOMCECMB0, MO

AUA=A AUO=A AuU=U

2) Eciu A u B — npouseonvusie mrooicecmea, mo A UB=B U A

3) EcnruBC A, moBUA=A

2.2. Ilepeceuenue mnosxcecme (npouszeeoeHue)

Onp. Ilepeceuenuem 2-x MmHOXeCTB A n B Ha3pIBaeTCss MHOXKECTBO, CO-
CTOSIIIIEE M3 BCEX TE€X DJIEMEHTOB, KOTOPBIC MPHUHAJJIEKAT KAKIOMY M3 JIAaHHBIX
MHOJKECTB.

Oo0o3Hauenue: A N B



T.o.: ANB={x|xeA u xe€B}

U
Hanp.: 1) {1;2;3} N {2;3;4} ={2; 3}

2D)A={x|x=2n,neZ}, B={x|x=3n,neZ}
ANB={x|x=6nneZ}

(") 1) Ecau A — npoussonvroe muodicecmeo, mo

ANA=A ANO=0 ANU=A

2) Eciu A u B — npoussonvuvie mnoocecmea, mo ANB=BNA
3) EcruBc A, moBNA=B
CoBepIlIeHHO aHAJOTUYHO OMPENENsIoTCs 00beIMHEHNE U TiepeceueHue 3-
X, 4-X, ..., 0ECKOHEYHOI'0 YHCJIa MHOYKECTB.

(") Amerom mecmo pasencmea:

AUuBUC)=(AUB)UC ANBNC)=(ANBNC

2.3. Paznocmub mHodcecme
Onp. Paznocmwbio 2-Xx MHOXKECTB A 1 B Ha3pIBaeTCs MHOXKECTBO, COCTO-
AI1I€€ U3 BCEX TE€X AJIEMEHTOB, KOTOPbHIE MPUHAJIEKAT MHOKECTBY A, HO HE MpPH-
HaJJIeKaT MHOXKECTBY B.
O6o3nauenue: A\ B

T.o0.: A\B={x|xeA u xeB}

B

Hamp.: 1) {1;2;3}\{2;3;4}={1}

(1) Ecau A — npoussonbhoe MHOIICECMEO, MO




A\A=0 A\Q=A A\U=0

B otnuume ot O6'[>€I[I/IHGHI/I$I " IICPCCCUCHUS, PA3BHOCTh — CTPOTO ABYMCCTHA.

2.4. Jlononnenue mHoyicecmea
Omnp. Eciu B € A, To pasnocts A \ B Ha3bIBaeTCs donotnenuem muodice-
cmea B 00 mnoicecmea A.

OGo3navenne: B,

Onp. /lononnenuem muoxcecmea A 00 ynusepcanvno2o muoxcecmea U,
WM TIPOCTO OonoJjiHeHuem, Ha3bIBAeTCsI MHOXKECTBO BCEX DJICMEHTOB MHOXECTBA
U, He mpuHaIeKaImX A.

Oo6o3Hauenue: A

ITo onpeneneHuio; A=U\4

(M) Ouesuomno:

3 =U T T_A AUA=U | ANA=0

I[OHOJ'IHGHI/IG — OAHOMCECTHaAA OIicpanus.

2.5. /Iu3vloOHKMUGHAA CyMMA MHOHCECHE (CUMMEMPUUECKAA PAZHOCHb)

Onp. /uzvionkmuenoit cymmout 2-x MHOXKeCTB A U B Ha3piBaeTcss MHO-
JKECTBO, COCTOSAIIEE U3 BCEX TEX JIEMEHTOB, KOTOPBIE NMTPUHAMICKAT UIIA MHOXKE-

CTBY A, WJIM MHOKECTBY B, HO He oOouM BMecTe.
Oo6o3Hauenune: A P B
T.o. A@B={x|xe Aux¢€Buwmx & Aux e B}




’

Hamp: 1) {1;2;3}® {2;3;4}={1,4}
(') Ecnu A — npoussonvHoe MHOMCECBO, MO

ADA=0 ADO=A AGU=A

2.6. Toosrcoecmea anzedpvl MHOIHCECMB, CE6A3BIEAIOUIUE HECKOTIBKO ONEPaAUIl

1. 3akoHBI NOTJIONICHUSA:
AUANB)=A AN(AUB)=A

2. JluctpuOyTUBHOCTH:
AUBNC)=(AUB)N(AUCQC) ANBUC)=(ANB)UANCQC)

3. 3akonsI e Moprana:
AUB=ANB ANB=AUB

4. A\B=AnNnB

5. A@GB=(ANB)uv(AnB)

Bce st gopmyinbl Jierko okazaTh ¢ MCIOJB30BaHUEM KpyroB OJiinepa.
JlJist 3TOrO TOCTaTOYHO MOCTPOUTH 00JACTH, COOTBETCTBYIOIIUE MPaBOM M JIEBOU
YacTsIM TOXKJECTBA, M YCTAHOBUTDH WX COBIAJICHHE.

IIP. Yupocrure:

H)ANBNC)UANBNC)
/(AUAYNBNCO)=UNBNC)=BNC/

2)(ANBNC)U(ANC)U(BNC)
/(ANB)NC)U(AUB)NC)=((ANB)UAUB)NC=(ANB)UANB)NC=UNC
=C/

3)IX\Y N (XUY)

IXnYNn(XnY)=XnY uXny=XNVHUuXNY)=XnF uy)=XnU=X/

10



ITP. /JokaxxuTe ¢ MOMOIIILIO TOXIECTBEHHBIX MPE0Opa30BaHUI:

A\(A\B)=ANB

/L. A\(ANB)=ANANB=ANAUB=ANA)U(ANB)=0U (A NB)=ANB,

q.r.0./

3. I[eKapTOBO NMPpOU3BEACHUEC MHOYKECTB H €10 CBOMCTBA.
ﬂEKapTOBa CTCNICHb MHOKECTBA

Onp. Ipambim (Oekapmogvim) npouszsedeHuem 2-x mHoxcecme A n B
Ha3bIBAETCS MHOXKECTBO, AJIEMEHTAMH KOTOPOTO SIBISIOTCA BCE YIOPSAOYCHHBIC
napel (@; b), mepBbie KOMIIOHEHTBI KOTOPBIX MPHHAJICKAT MHOXKECTBY A, a BTO-
pble — MHOKECTBY B.

Oo6o03Hauenue: A X B

AxB={(@ab)|laes AubeB}
np. A={1;2;3},B={2; 4}

1) AxB={(12),(1,4),(22),(24),(3;2),(3:4)}
2) BxA={(2;1),(2;2),(2;4),(4;1),(42),(4;3)}
(1) 1) [Ilpsimoe npoussedenue mMHodiceCme He KOMMYMAMUGHO, Mm.e.

AXxB#B xA

2) Yucno anemenmos npsmoco NpousseoeHus PaeHo NPOU3EEOCeHUR)

yucna snemenmos muoxcecme Au B, me. |AXB|=|A|%x|B]|

Onp. Eciu A =B, 10 A X B=A X A — 1ekapToBbIii KBaJpar.
Oo6o3navenne: A2

Hanp.: R? = R X R — MHO€CTBO TOYEK IIOCKOCTH (X; Y)

np. A?={(1;1),(1,2),(1:3),(2,1),(2:2), (2, 3),(3: 1), (3;2), (3; 3)}

Onp. Ipamvim npouzeedenuem mmuoxncecmé Ay, Az, ..., An Ha3bIBACTCH
MHOKECTBO, COCTOSIIIIEE U3 YITOPSITOYEHHBIX 71-OK.

Oo6o03Hauenune: A; X A, X ... X A,

Arx Ay x ... xA={(a1;a ...;an) | aa€eA,rmei=1,...,n}

11



(M Ecmuece Ai=A,moA xAx ... xA=A4A" ul|A"|=|A]"

P. B3 ={(2; 2; 2), (2; 2; 4), (2; 4; 2), (2; 4; 4), (4, 2; 2), (4; 2; 4), (4; 4, 2),
(4;4;4)}

Onp. YHOpsSI0YeHHYIO n-Ky HA3bIBAIOT H-MEPHLIM GEKMOPOM W KOp-
mejicem, a 3JIEMEHTBI, COCTABIISIOIINE 1-KY, — €€ KOOPOUHAMAMU.

Omnp. JIBe n-Ku Ha3bIBAIOTCS PAGHBIMU, SCITA OHH HUMCIOT OJUHAKOBYIO

MJIMHY, H COOTBCTCTBYIOIIHUC KOOPAWHATHI UX PABHBI.

4. BuHaApHbBIEe OTHOIIEHHS

MHorue 3aaun MaTEeMaTUKH, TEXHUKH U JAPYTUX 00JacTel 4eloBeYeCKOn
JEATEIIbHOCTH TMOJIY4YaroT YJI0OHYI0 MHTEPIPETALMIO Ha SI3bIKE TEOPHH OTHOIIIe-
Huii. Bce apudmeTndeckue omnepaiuy — 3TO, MO CYIIECTBY, HEKOTOPBIC OTHOIIIE-
HUS M@y YMCIOBBIMH MHOXKE€CTBaMU. MHOKECTBO JeTajeii OCTaeTCs CKIAJICKUM
MMYIIECTBOM JI0 T€X TOP, MOKA MEXKy HUMHU HE PEAIU3YIOTCS ONPEEICHHbIE OT-
HOIIICHUSI, TIPEBpAIAIOIINe 3TH JeTadd B KaKOH-HUOYAh MEXaHU3M HIIH YCTPOM-
cTBO (TeneBusop, craHok, IIK, 3manue, moct, ...). PasHoOOpa3Hbie OTHOIICHUS
CKJIQJIBIBAOTCS MEXKJy JIFOJbMH: POJUTEIIN U JICTH, HAYaJIbHUKW U TOIMHEHHBIC,
YUYUTENSA U ydaluecs.

OTHOLIEHUS] MEX]Ty 2JIEMEHTaMHU JABYX MHOKECTB, T.€. OMHapHBIE OTHOIIIE-
HUS, YCTAHABJIMBAIOT COOTBETCTBUE DJIEMEHTOB OJHOIO MHOXECTBA A 3JeMEHTaM
JIpyroro MHoxecrsa B.

4.1. Ilonamue OuHaApHBIX OMHOUIEHUIL

Onp. [TogMHOMXkecTBO R MpsSMOro Mpou3BeAeHUsS MHOKECTB A U B Ha3bI-
BACTCSl OUHAPHBIM OMHOUICHUEM.
O6o3nauenne: Rc A xB

Ecnu (a; 6) € R, TO TOBOPST, 4TO 3JEMEHTBl @ U 6 HaXOJSITCA B OTHOIIIE-
HuM R v muyt aRs.

ITP. Ilycts manbl nBa MHOXKecTBa A = {2; 3}, B ={3; 4; 5; 6}.

Torna A x B = {(2; 3), (2;4), (2, 5), (2, 6), (3; 3), (3, 4); (35 5); (3, 6)}
12



[Tycts Ry — oTHOmIEHUE «ObIMb Oerumenemy», T.e. 3alUCh aR@ O3HAUaeT,

4TO a — ACJIMTCIIb 6.

Torna Ry ={(2;4); (2;6);(3;3);(3;6)}.

R,— OTHOILIEHHE «ObINMb PAGHBIM» R, ={(3;3)}
R3; — orHOIIEHNE «OBIMb <) R;:=AXB
R; — oTHOILIEHHE «OBIMB >» Rs=0

HP. IIycte M — MHOkeCTBO monen. Torna MOKHO 3a1aTh Ha 3TOM MHOXKe-
CTBE CJEAYIOUIME OWMHApHBIE OTHOUICHUS: «OblMb MON0JCEN, «ObIMb CLIHOM,

«HCUMb 8 00HOM 20p00e», KOblMb 3HAKOMBIMY,. . .

4.2. Obracmu onpedenenusn u 3Ha4eHUl OUHAPHOZ0 OMHOUWEHUA

Onp. Obnacmoro onpedenenuna duHapHoro otHomieHus R € A X B Ha3bI-
BAETCS MOJIMHOYKECTBO MHOXECTBA A, ISl 3JIEMEHTOB KOTOPOIO HAWIyTCs TaKUeE
sJeMeHTHI U3 B, uto  aRs.

Oo6o3nauenne: Dom R

Onp. O6racmero 3nauenunt GuHapHoro otHomeHuss R € A X B Ha3biBaeT-
Csl IOJIMHOXECTBO MHOKECTBa B, /1Jisl 2JIeMEHTOB KOTOPOTO HAaWIyTCsl Takue dJie-
MEHTBI U3 A, 4TO0 aRs.

O6o3nauenne: ImR

NHade roBOpsi, MHOKECTBO TMEPBBIX KOOPAUHAT B YHOPSAOYEHHBIX Tapax,
COCTaBJISIIOIIMX OMHApHOE OTHOIIeHHe R, oOpa3yeT 00sacTh onpeseneHus, a MHO-

JKECTBO BTOPLIX KOOPAWHAT — 0071aCTh 3HAYEHUM PTOT0 OTHOIICHHS.

Tak, Dom R; ={2; 3} = A, ImMR,;={3;4;6}cB
Dom R, = {3} c A, ImMR,={3} cB
Dom R3 = A, ImMR;=B

DomRs=ImMRs=0

4.3. Tunvt OUHAPHBIX OMHOWIEHUTL

13



1) Ecnu Dom R c A, Im R c B, To roBopsrt, uto R ectb omuowenue om
A K B. Ero Ha3bpIBaIOT TAKXKE COOMEEHMCIEUEM.

2) Ecnmu Dom R = A, TO TOBOpPSIT, UTO omHOuIeHue onpeoesieno Ha A.

3) Ecmu B = A, To oTHOmeHne R € A X A Ha3bIBalOT omHouteHuem ¢ A.
[Ipu 5TOM pa3nu4aroT TPU YaCTHBIX CIIydasi:

a) Ilonnoe (ynusepcanvnoe) omunouienue P, xoTopoe UMEET MECTO ISl
Ka)JI0¥ mapsbl (a1, dz) DIIEMEHTOB 13 A.

Hamnp.: OTHOIIeHNE «YYUTHCSA B OJIHOM I'PYIIE» BO MHOXECTBE CTYACHTOB
9TOM TPYNIIBI.

0) Toorcoecmeennoe (Ouazonanvrnoe) omuowenue E - Takoe, 4To Kax-
JIbI 3JIEMEHT MHOKECTBa A HaxXOJMTCS B 3TOM OTHOIIEHUHU TOJBKO C CAMUM CO-
OOH.

Hamnp.: OTHOLIEHNE «paBEHCTBa» BO MHOXECTBE R.

B) Ilycmoe omnouwienue @, KOTOpOMY HE YJIOBJICTBOPSIET HU OJIHA IMapa
AJIEMEHTOB U3 A.

Hamnp.: OtHomienue «ObITh OpaTOM» BO MHOXECTBE KEHIIHH.

(1) s mobo2o omnowenus R 6 A cnpaseonuenl exnouenus: 9 C E C P.

4.4. Mampuya omnowienusn

JUist 3aianust OMHAPHBIX OTHOLLIEHUH MOKHO HCIIOIb30BaTh JIFOOOK COCcO0
3aaHusl MHOXKecTB. Ho cymiecTByeT crienuanbHbIi Cr1OcO0 3a/laHusi OTHOLLIEHUS —
TaOJIMYHBIN (C MOMOILBIO MAaTPHUIIbI).

Onp. Mampuya 6unapnozo omuouwienus R — >To npsiMoyroibHas Ta0-
JUIA, CTPOKH KOTOPOI COOTBETCTBYIOT MEPBHIM KOOPAHWHATAM, a CTOJIOIBI — BTO-
pBeIM KoopauHaTaMm. Ha mepeceueHun i-i CTPOKH | j-0T0 CTOJIOIA CTaBUTCS 1, eciu
BBIIIOJIHAETCS COOTHOILIEHHE aiRaj, n 0, eclii OHO HE BBITOIHSETCS (HYJIEBBIE KIIET-
KH MOYHO OCTaBJISITh ITyCTBIMH).

Hanp.: [{ns orHomenuit Ry u Ry, nmpuBeneHHBIX BbIlIE, MATPUILI OyAyT

BBITJIAACTD TaK:
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R1 RZ

314 |5]|6 314 |5]|6
21011 )10]1 2101010710
3(1]0)]0]1 3111010710

(M) Ouesuono, umo nonnomy OuHapHOMY OMHOUIEHUIO COOMBEMCMEYem
K8AOpamHas Mampuyd, 6ce KIemKU KOMOPOU 3anoJHeHbl eOUHUyetl, moxicoe-
CMBEHHOMY — eOUHUYHAS Mampuya (KeaopamHas Mampuyd, y Komopou moJibKo Ha
2NIaBHOU OUALOHANU CINOAM eOUHUYbL); NYCIMOMY — HY1e68as K8AOpaAmHas Mampuyd.

ITP. Ha muoxectBe N onpenienum OMHaApHOE OTHOLIEHUE

R={(xy)lx+y<5}

Ouesunno, uto (1; 3) €ER, (4;1) ¢ R.
3amaguM 3TO OMHAPHOE OTHOIICHHE MEPEUYHCICHUEM €ro AJIEeMEHTOB R =
{(1;1); (1;2); (1;3); (2, 1); (2;2); (3; 1)}

ManI/IHa O9TOI'O OTHOLICHUA MMCCT BUA .

2 |3

N
Rl - | -

111
110
010

4.5. Onepayuu Had OUHAPHBIMU OMHOWEHUAMU U UX CEOIICMEA

Onp. Oobpawenuem 6unapno2o OomHoOWeHUA HA3BIBACTCA TIEPEXO] OT He-
KoToporo oTHouieHus R € A X B k cumMmerpuuHoMy (0OpaTHOMY) €My OTHOIIe-
nuio R* © B x A, o6pasosannomy temu napamu (b; a), mis koropsix (a; b) € R.

ITepexon ot R R OCYIIECTBIISIETCS B3aUMHOW TEPECTAHOBKONW KOOPIH-
HAT KXKI0W ynopsnodeHHOU napsl. [Ipu 3ToM 001acTh onmpeeneHusi CTAaHOBUTCS
00JacThI0 3HAYeHUH M HaoOOpoT. MaTpuila 0OpaTHOrO OTHOIICHHS MOJIy4aeTcs
TPAHCTIOHUPOBAHUEM MCXOAHON MATpPHUIIbI, T.€. 3aMEHOM CTPOK MaTpPHUIIbI €€ CTOJIO-

HaMu IpH COXpaHCHUH HyMCpaluu.
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ITP. Ilycte Ry — « a — denumens by (R1 = {(2;4); (2;6);(3;3); (3;6)}).
Torma Ryt — «b oenumesa na a» - (Rt ={(4; 2); (6;2); (3; 3); (6; 3)}).

Matpuna otHomenus Ry 6yner nmers Bu:

2 |3
31011
41110
51010
61111

(1) Onepayus obpawenus obnaoaem credyouumu C8OUCMEAMU.
1)(RuS)t=Rtust 2)(RNS)t=Rinst I (RHT=R

[Tycts mansl Tpu MHOXecTBa A, B u C u aBa OMHApHBIX OTHOIICHUS
RcAxBuSc BxC.

Onp. Komnosuyuen otHomeHud R 1 S Ha3pIBaeTCsl OTHOILICHUE, COCTOS-
niee U3 Bcex Tex map (a, c¢) € A X C, 1jisl KOTOPBIX CYIIECTBYET TAKOU AJIEMEHT
b € B,uto (a;b)ER, (b, c)ES.

O6o3navenne: R o S

IP. IIycts A ={2;3}, B={3;4;5;6},C=1{6;7;8} u

R={(2;4),(26),(3;3),(3;6)}, S={(3;6),(4;8),(6;6)}.

Torna R o S={(2;8),(2;6),(3;6)}.

(1) Mampuya xomnosuyuu R o S nomryuaemcs kxak npouszgeedenue mampuy
omuowenuit R u S (8 nopsoke ux ciedosamusi), Komopoe 8blNOJIHAEMCs N0 0OblU-
HOMY NPAGUTLY YMHONCEHUS NPAMOY20JIbHbIX MAMPUY ¢ nocaedyroujeti 3amMeHol om-
JIUYHO20 OM HYJs dNeMeHma pe3yibmupyoujel Mampuybl eOUHUYel.

B npenpiaymem npumepe:

R:
AR SRS

16



6| 7] 8
Ol 1101} 1 3111010
1{ojogt 4ofo]1
s ool o
61 [o0o]fo0
1 0 0
(0 1.0 1[0 0 1\_¢1 0 1
ROS‘(1001)000‘(200)"
1 0 0
RoS:
6| 718
1 [o1
1 oo

(M) Komnoszuyus omnowenuil obnadaem ciedyiowumu C0UCMEAMU:

I)RoS#SoR 2)(RoS)oT=Ro(SoT) 3)(SoR)y'=R*o st

4.1. OcnogHule ceoiicmea OUHAPHBIX OMHOWEHUTL 60 MHOMcecmee A

ITycts R — GunapHoe oTHOIIEHUE B A, T.e. R C A2,

1) OtHomienue R Ha3wpIBaeTCs peghiekcuenvim, eciv Jjisl JIFOOOTO AIEeMEHTa
a € A BBINIOJIHSIETCS OTHOILIEHUE aRa.

Hamnp.: oTHOlIEHUE «OBIMB =)

2) OtHomenne R Ha3pIBaeTcss ammupeghieKkcueHwvim, €ClIu JUisl TIOOOTO
pJIeMeHTa a € A He BBINOJIHSIETCS COOTHOIIEHUE aRa.

Hamnp.: oTHO1IEHUE «OBIMB >

3) Otnouienne R Ha3bIBaeTCs cummempuunvlm, €CIu IJs JTIOOBIX JIBYX
2JIEMEHTOB @;; @; € A u3 Toro, uTo @i Ra;, cuenyer, uto aj Rai.

Hanp.: «<napannenvrocmo npsamvix»
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4) OtHowieHne R Ha3bIBaeTCA anmucummempuiHsiM, €CIA U3 COOTHOILIE-
Hul 8 Ra; u a;Ra; cnexyer, uro a; = a.

Hamnp.: oTHOIIEHUE «OBIMB <

5) OtHoueHue R Ha3bIBaeTCA acummempuyHsiM, €CIIA HUA JJIs OJHOU Ma-

pbI @;; @ € A HE BBINOJHSAIOTCA OJTHOBPEMEHHO COOTHOIIECHUS A Ry 1 aj Ra;.

Hamnp.: oTHOIICHUE «ObIMb MOTOINCEY

6) OTHoIeHHE R Ha3bIBACTCS MPAH3UMUBHBIM, ECITH U3 TOTO, 4TO 8; Raj u
aj Ray, cnenyer, uto a; Ra.

Hamnp.: oTHOIIEHUE «ObIMB Oenumenemy»

7) OtHomieHWe R Ha3bIBacTCS aHmumpan3umueHslmM, CIId OHO HE 00JIa-
JIa€T CBOMCTBOM 6.

Hanp.: «nepnenouxynaprnocme npsamuix»

(1Y) [ns peprnexcusnoco omnouienus 6ce sj1emMeHmovl Mampuybl Ha 2lAGHOL
ouazonanu — eOuHuysl, a 01 anmupeprexcusnoco — Hyau. CummempudHocms om-
HOWEHUST 8lledem U CUMMEMPUYHOCHb MAmMpUuybl OMHOCUMENILHO 2AABHOU OUA20-

HAau.

4.8. Buowvl bunapuvix omHouweHUIl 60 MHOXCECHI8E

Omnp. OtHomienne R B A Ha3bIBaeTcs omHouieHuem IK6UBAIEHMHOCU,
€CJIM OHO Pe(IIEKCUBHO, CHMMETPUYHO U TPAH3UTUBHO.

Hanp.: oTHOIICHUS «paseHcmeay, «napaiieibHOCmu NPAmMulX», «no0oous
duayp»,...

OTHOIIEHHSI HKBUBAJICHTHOCTU MPEJCTABISIOT OCOOBIA HMHTEpec, T.K.
WMEHHO OHU OTPENIETISIOT MPU3HAK, KOTOPBINA TOMyCKaeT pa30ueHne MHOKeCTBa A
Ha HEMEPECEKAIOIIMNECS MOJIMHOXKECTBA, HA3bIBAEMbIEC KJIACCAMH YKBHUBAJIEHTHOCTH.
Bce anemMeHnThI, mpuHaIeKae HeKOTOPOMY Kiaccy Aj Takoro pa3OueHus, CBs-
3aHbl OTHOLICHUEM 3KBUBAIEHTHOCTH. KaXX bl M3 HUX ONpeAEseT JaHHbIN KI1acc
Y MOXET CIIY>KHUTh €ro MPEACTABUTEIIEM.

B xauecTBe nmpuMepa pacCMOTPUM KJIACChI BBIYETOB 110 MOJIYJIIO 1.

[lycth m — m10060€ HaTypaJIbHOE YHUCIIO.
18



Omnp. [lensie yncia a U 6 HA3BIBAKOTCA CPAGHUMBIMU RO MOOY]I0 M, €CIIHA
MIPY ICTICHUW Ha M OHM JIAIOT OAMH M TOT K€ OCTATOK.

O6o3Hauenune: a = ¢(mod m)

CpaBHUMOCTb YHCENl MO MOJYJI0 00JlalaeT BCEMU CBOMCTBAMHU HKBUBA-
JCHTHOCTH. [10ATOMYy MHOKECTBO IENBIX YHCEN pa30WBaeTCS Ha KIIACCHI YHCEN,
CPaBHUMBIX MEXIy cO00ii 1o MoAyiro m. O003HAYNM UX CIICAYIOIIUM 00pPa3oM:

Co — YHCIIa, KOTOPBIC IETISATCS Ha M,

C1 — KOTOPBIE TIPH JCTICHUU Ha m JAr0T B OcTaTke 1,

Co — 2,

e

Cm-1 — m-1.

CoctaBUM Temepb HOBOE MHOXKECTBO, DJIEMEHTAMH KOTOPOTO SIBIISIOTCS
KJIaCChI YKMCEJ, CPABHUMBIX 10 MOAYIIO M Zy, = {Cq, C1, ) Cy—1}. OHO COCTOUT U3
m DJIEMEHTOB, U B HEM MOHO OIPEICIUTh ACHCTBUS CIOKECHUS U YMHOXKCHHUS.

PaccMoTpuM 3TO Ha KOHKPETHOM TIPHMeEpE.

[Tycts m =2, Torma co = {0; £2; +4; +6;...} =0

ca={%1; £3; £5;..}=1

Z,={0;1}
TaOnura cioKeHus Tabnuia yMHOXKEHUS
0 1 0 1
0 0 1 0 0 0
1 1 0 1 0 1

Omnp. OtHouieHne R B A Ha3bIBaCTCS OMHOUIEHUEM M OTEPAHMHOCHU, €C-
JI1 OHO pe(JICKCUBHO U CUMMETPUYHO.

Hanp.: OTHOILIEHUE «OblMb 3HAKOMbIM)
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(1) Ouesuono, umo omuowenue IKUBATCHMHOCMU eCb YACMHbBLU CIYYAll

MONePaHmMHOCMU, K020a K 08YM NEPedUCIeHHbIM CBOUCMBAM 000A8AAemcsl MpaH-

3UMUBHOCY.
cTpororo
Omnp. OtHomienue R B A Ha3bIBaeTCs omHouleHuem ———— HOPAOKA,
HecTpororo

aHTUpedIeKCHBHO  aCUMMETPHUYHO

€CJIH OHO ) N TPAH3UTHUBHO.
pedJieKCUBHO AHTUCUMMETPUYHO

Oo6o3Ha4yeHue: ;
(1Y) Omuowenue nopsioxa oaem 603MONCHOCHb CPABHUBAMb MENCOY COOOI
PasauyHble d1eMeHmvl MHOJcecmsea A.
Onp. MHOo)kecTBO A, KOTOpoe 00J1alaeT OTHOIICHUEM MOPsIKa, HA3bIBACT-
Csl YHOPAOOUEHHBIM.

Hamnp.: ynopsgoueno MHOecTBO 1udp B TelaePOHHOM HOMEPE WA MHO-

YKECTBO OYKB B CJIOBE («paKeTa» U «KapeTay)

5. ®YHKIUM ¥ 0TOOPAKEeHUSA
5.1. @yukuyuonanvHvle OMHOUWIEHUA

Omnp. OtHomieHue R € A x B Ha3zbIBaeTCs @hynkyuonanvnvim (Qpynkuyu-
eil), eClIu KaxaoMy 3JIEMEHTY a € A Takomy, 4To (a; ) € R, COOTBETCTBYET OJUH
Y TOJIbKO OJIMH JJIEMEHT 6 € B.

Marpuna GyHKIIMOHATLHOTO OTHOILICHHS COJIEPKUT B KAXKJONH CTPOKE HE
0oJice OJHOTO €IMHUYHOTO dJIEMEHTA. DJIEMEHTaM 13 A, HE BXOJSIINM B 00JIacTh
OnpeieNIeHHs] OTHOILIEHHSI, COOTBETCTBYET HYJIEBasi CTPOKA B MaTpPHUIIE.

Hanp.: ITycte A = {a;; az; as; as; as; as}, B = {b1; by; bs}. dynknmonans-
Hoe otHomieHne R = {(a1; b1); (az; b2); (as; b1); (as; bs); (as; b1)} umeeT matpuiry:
by | by | bs

al 1
az 1
a3 1
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ds

ds 1

as | 1

B cny4yae ¢GyHKIIMOHAILHOTO OTHOIICHHS TEPBYIO KOOPIMHATY YIOPSIIO-
YCHHOU Taphl HA3bIBAIOT APIYMEHTOM, a BTOPYI0 — 3HaueHueM (pyHkimuu. OObIaHas
3anuch Y = f(X) cOOTBETCTBYET cooTHomeHuto X f'y mnn (x;y) € f.

OueBuaHO, uTO OTHOIEHHUE R, 06paTHOE PYyHKIMOHAILHOMY OTHOIIEHHUIO
R, MoxeT ¥ He ObITh QyHKIUOHANLHBIM. Tak, otHomenue R = {(by; a;); (by; az);
(b1; as); (bz; a2); (bs; as)}, oOpaTHOE PACCMOTPEHHOMY BBIIIIE OTHOIICHHUIO, HE SIB-

asieTcss QyHKIMEH.

5.2. Omooépasicenusn u ux munsi

Ecnu dynkumonansHoe otHomieHne R € A x B Bcroay omnpenesneHo Ha A,
T.e. DOm R = A, To OHO Ha3bIBaeTCS omoodparx;cenuem MHOXKeCcTBa A B B.

[Tpu 3TOM BIEMEHT a Ha3BIBACTCSI HPOOOPA30OM, & DIIEMECHT 6 — 00PA30M.

(1Y) Omobpasicenue - vacmuolii cryyai QyHKkyuu.

Omnp. OTobpakeHne MHOXKECTBa A BO MHOXECTBO B, mpu kKoTtopom pas-
JUYHBIC DIIEMEHTHI U3 A UMEIOT pa3InuHbIe 00pa3sl B B, Ha3bIBaeTCs unbekyuell.

[Ipu MHBEKTUBHOM OTOOpaKEHUU KaXKIIbIN DJIEMEHT U3 A uMmeeT oopas B B,

OJIHAKO HEKOTOPBIC DJIEMEHTHI U3 B MOryT HEe uMeTh npoodpaza B A.

A B

Omnp. Oto6paxkeHue MHOXKECTBa A BO MHOXeCTBO B, nmpu koTopoMm mo6oi

aneMeHT u3 B uMeer nmpooOpas, Ha3bIBAETCS ClOpbeKyuell.
21



[Ipu CIOPBEKTHBHOM OTOOpaKEHHWU PpaA3IUYHBIE 3JIEMEHTHI U3 A MOTYT

UMETh OJIUH U TOT XK€ 00pas.

[
® >
-~ —>
A B

Onp. B3anMHO-01HO3HAUHOE OTOOpPAXKEHHE OJTHOTO MHOKECTBA HA JIPYroe
Ha3bIBACTCs OueKuyueil.

(") Ouesuono, umo mesxncoy mmoscecmeamu A u B modcHo ycmanosums
OueKyuro 1uub mozod, K020a MOUWHOCHU dMUX MHONCECME PABHbI.

Eciu B = A, TO roBOpST, YTO ONpPEAENIEHO 0TOOpaKeHNe MHOKECTBa A Ha

ceOs.

5.3. Iloocmanoexku Kak omoopasrcenus

Onp. BsaumHo-omHO3HAUYHOE ~ OTOOpaXkKeHHMEe  MHOXecTBa N =
{1; 2; ...; n} Ha cebs HA3BIBAETCS HOOCMAHOGKOIL N-0ll CHENeHU.

OOBIYHO TIOJICTAHOBKY 3aIMCHIBAIOT JIBYMsI CTPOKAMH, 3aKJIIOYCHHBIMU B
ckoOku. IlepBasi cTpoka cofepXUT Mpoodpasbl, a BTOpas — COOTBETCTBYIOIIUE UM
o0pa3pbl.

Hanp.: B3anMHO-0HO3HAYHOE COOTBETCTBUE YETBHIPEX YHMCEIN, 3aJaHHOE
MHOeCcTBOM ymnopsigoueHHbix nap {(1; 2); (2; 4); (3; 3); (4; 1)} 3anumercs kak

MMOJICTAaHOBKA 4-0M CTEIIECHU:

G131

T.x. 0e3paznmuyHO, B KaKOM TOPSAJKE CIEAYIOT YHOPSIOYEHHbIEC MaphI

),BKOTopoﬁlHepeXOJIHTB2,2—B4,3—B3H4—B4.

0T06pa)KeHI/I$I, TO OAHA M Ta KC IMOACTAHOBKA AOITYCKACT PA3JIMYHBIC IMPCACTABJIC-

HHUA:
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1 2 3 4\_(1 3 2 4\_(4 3 2 1\_
(2 4 3 1)‘(2 3 4 1)"(1 3 4 2)
Omnp. IToacTaHoBKa n-0il CTENEHHU, MEPEBOSIIAS KaXKI0€ YUCIO B ceOsl,

Ha3bIBACTCS MOMCOECMBEHHOIL HOHCT&HOBKOﬁ Nn-oM CTENECHU.

1 2 3. n)

O0o3HaueHue: e,,=( {1 2 3 n

OHE. Ecau B MMOACTAHOBKC a INIOMCHATHL MECTaMU €€ CTPOKH, TO ITOJTYyIUTCA

TIOJICTAaHOBKA a™*, oOpamnas a.

1 2 3 4),T0a'1:(1 2 3 4).

Hanp.: Ecnﬂa:(z 4 3 1 4 1 3 2

Onp. Komno3zuyueii 0JCTAaHOBOK N-OM CTENEHU @ YU 6 HA3BIBACTCS MOJ-
CTAHOBKA N-0# CTEMEHM C. ABJISIONIASACS Pe3yJIbTATOM IOCEI0BATEILHOIO BBIMOJI-
HEHHS II0JCTAaHOBOK: CHadaja - d, 3aTEM - 6.

Ob0o3HavyeHme: c = a © 6.
Hanp.: Ilyctea = (1 23 4) U6 = (1 2.3 4).

2 4 3 1 1 4 3 2
_(1 2 3 4
Torz[ac—(4 2 3 1)
(") Ouesuono: I)ace,=e,ca=a;, 2)aocat=aloa=e,.
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3anaHus ISl CAMOCTOSITEILHOI0 pelieHus

1. Tpounraiite 3amucu: A = {x|2—x=3}, B={x|x?+1=0}, C =
{x|x=10ktaek € Z},D={x€ N|x—3<2},M={x€ Z|x?+3x<0}.
Onpenenure BUJ KaXJA0r0 MHOXKECTBA. 3a/laiiTeé MHOYKECTBA MIEPEUNCIICHUEM dJIe-
MEHTOB, €CJIH 3TO BO3MOKHO.

2. Knaccudumupyiite cienyronme MHOKecTBa: A = {x | 2x = 5}, B= {x |
x2—=2=0}),M={x]|x:10}, K — MHOXECTBO KOHJIECHCATOPOB B PaIMONPHEMHH-
ke, E — MHOXecTBO nepeBbeB Ha JlyHe. KakoBa MomHOCTh MHOKECTB B 1 E?

3. Bamaiite MHOXeCTBO M = {X € N |—-2 < X < 3} CIIMCKOM M 3aITUIINTE
BCE €r0 IBYX3JIEMEHTHBIE TIOIMHOKECTRA.

4. Tlycts K = {x| x3 — 25x = 0}. 3ajaiiTe MHOKECTBO CIIMCKOM €ro 3Je-
MEHTOB W HaiiuTe OyJIeaH 3TOT0 MHOXKECTBA.

5. Ilycte M — MHOXECTBO 3Ha4U€HUM BbhIpaxeHust 3,5 —9%a npua =-1u
0,5. 3amaiiTe 3TO MHOXXECTBO TEPEUMCICHUEM DJIEMEHTOB M 3alMIIUTE BCE €T0
MTOIMHOYKECTBA.

5 Iycts A = {—4;-3;-2;-1;0;1;2}, B=1{4;3;2;1;0; —1; -2} u N —
MHO’KECTBO HaTypaibHbIX yrcen. Harmute: A NN, AN B, BUN, AUB, A\N,
N \B,A @ B.

6. Hailinute nomoyiHeHHMe MHOKecTBa B 10 MHOXkecTtBa A, ecimu A =
{x€ R|-5<x<2}uB={&x€ R|-15<x<2}

7. OcylecTBUTE MOIIAroBO€ MOCTPOEHUE auarpamm ODitnepa-Benna ms
MHOECTB:

)ANB\ A
2)AA\(ANB NnQC)
3)(AUB UC)N(A\C)

8. Ynpocrure:
)P\ M) u (P nM

2)(ANB)U(A N B)UB)NA

3)AUB UAUB
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9. JlokaxkuTe ¢ MOMOIIBIO TOXKJIECTBEHHBIX MPE0OPA30BAHMIA:
1)K\C=KuC
2)(ANB) U(ANB)) U(A\B)= BnA

10. Ucnonb3yss OCHOBHBIE TOXJECTBA aireOpbl MHOXKECTB, JIOKAKHUTE,
yro (A \ B) N B = @. [IponmirocTpupyiiTe pe3yiabTar ¢ IOMOIIbIO KPYroB Ditepa.

11. Haiimure M2 u M x C, ecim C = {1; 5; 9}, M = {4; 6.

12. Jlano: A = {a, b, c, d, e, f, g, h}, B = {1, 2, 3, 4,5, 6, 7, 8}.
Haiitu: A x B (410 3TO 32 MHOXECTBO?)

13. Hano: M — mHO)ecTBO OYKB alihaBuTa B PyCCKOM si3bike. UTO coOoi
IPEICTaBIAeT MHOKECTBO M*? CKOJIEKO B HEM DJIEMEHTOB?

14. Kakue OMHapHBIC OTHOIIECHUS MOHO 3a7aTh Ha MHOKECTBE y4aIlluXCs
OJIHOW TpyMIbI?

15. Bo muoxectse N = {1;2; 3; 4; 5} 3amano 6uHapHOe OTHOIIEHHE R =
{(1;2);(1;4);(3;1);(3;2);(3;3); (45 1); (4, 2); (5;1); (5;3); (5;4)}. [na nam-
HOT'O OTHOIIEHUS 3aMUIINTe 00JIaCTh onpeiesieHust U 00acTh 3HaueHu. CocTaBb-
T€ €r0 MaTpHILy.

16. Kaxoe oTHomieHue 0yeT 0OpaTHBIM sl OTHOIICHUS «ObiMb CHIHOM»?
«bbimb =>»?7

17. lano otHommeHne R — «bvims 63aummno npocmuimuy BO MHOXKECTBE M =
{2; 5; 14; 15; 26}. Onumure Marpuiel JaHHOe oTHOoIIeHHE R, a Taxke oOpar-
Hoe emy otHomenue R, Chopmynupyiite ero.

18. JMano: A = {2,8}, B = {4,6,8}, C = {6,8}, Rc A xB: R =
{(2;4),(2;6),(2;8),(8;8)}, Sc B xC: S ={(4;8),(6;6),(8;8)}. IMoayunre
MaTpuLy Komno3uuu R u S.

19. Omnpenenure CBOWCTBA CIEAYIONIMX OTHOIIECHUUN: a) «Obimb Oenume-
JleM» BO MHOMKECTBE IIEJIbIX UYHCEIN, 0) «Obimb napanieibHulMu» BO MHOYXKECTBE
OPSIMBIX TUIOCKOCTH»; B) «Oblmb 3HAKOMbIM» BO MHOXKECTBE JIIOJICH, MPOKUBAIO-

X B OJHOM IOpOacH> F) «nepecexkamuvCs» BO MHOXKECTBE IIPSIMBIX IIPOCTPAHCTBA,
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1) «ObiMb PAGHBIMUY BO MHOXKECTBE TPEYTOJILHUKOBY; €) «OblMb NOO0OHBIMUY BO

MHOECTBE QUTyp.

20. Haiinute al, 6 0 a, 6% u d°, eciu
M

Gissadnelizs 3
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KonTpoabHbIe BONPOCHI

1) JlaiiTe MOHSATHE MHOXECTBA.

2) Kakue MHOKeCTBa Ha3bIBAIOTCS KOHEYHBIMH M OeckoHeuHbIMU? [IpuBe-
JTUTE TIPUMEPHI TAKUX MHOKECTB.

3) Uto Takoe MOIIIHOCTh MHOYKECTBA?

4) Kakoe MHOKECTBO Ha3bIBaeTCs MyCThIM? UeMy paBHA €ro MOIIHOCTH?

5) Kakue naBa MHOXECTBa HA3bIBAIOTCS PaBHOMOIIHBIMU? paBHBIMU? [Ipu-
BeJIUTE IpUMEPbI. MOKHO JI1 paBHOMOIIHBIE MHOKECTBA CUUTATh PABHBIMU ?

6) laiiTe MOHSATHE IMOAMHOKECTBA MHOYKECTBA.

7) Kakpie MHOXKECTBA CUYMTAIOT HECOOCTBEHHBIMH IOJMHOYKECTBAMHU HC-
XOJIHOTO MHOKeCTBa?

8) Kakasi cymiecTByeT CBSI3b MEXIY KOJIMYECTBOM 3JICMEHTOB BO MHOXKE-
CTBE U YHCIIOM €T0 MOJIMHOKECTB?

9) Kak Ha3bIBaeTCs MHOXECTBO BCEX IOJIMHOKECTB HCXOJHOTO MHOMXE-
cTBa’?

10) TIlepeuuncnute COCOOBI 3aJaHUS MHOXKECTB M OXapaKTCPU3YHTE Kax-
IIBIA U3 HUX.

11) Yro HaspiBaeTCs 00beaMHEHHEM MHOXeCTB? [lepedncinTe OCHOBHBIC
CBOWCTBA 3TOU OINEpalvH.

12) UYro Ha3bIBaeTcs mepeceueHreM MHOXecTB? KakoBbl OCHOBHBIC CBOW-
CTBa ATOU ONEpAIHH?

13) JlaiiTe moOHATHE Pa3HOCTH 2-X MHOKECTB. Kak MCKIIOUMTH 3Ty omnepa-
10020074

14) Kak HalTH JOMOJHEHHE OJHOr0 MHOXECTBA 10 APYroro? 10 yHHUBEp-
cyma?

15) Yro Ha3bIBAIOT JAM3BIOHKTUBHON cymMMmol MHOXecTB? Kak BBIpa3uTh
ATy OIEpaINIO YePE3 MPOCTEHIINE ONepalliy HaJl MHOXKECTBaMu?

16) /[laiite moHsATHE JcKapTOBa MPOM3BEACHUS MHOXeCTB. Kak cBs3zaHa
€r0 MOIIIHOCTb C MOIIHOCTBIO HCXO/JIHBIX MHOKECTB?

17) Yto MOHUMAIOT MO/ IEKAPTOBOM CTCIIEHBIO MHOXKECTBA?
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18) [aiite monstue OuHapHOTO OTHOIIEHUS. [IpHBenUTEe MPUMEPHI TAKUX
OTHOUIEHUI Ha MHOKECTBE YMCEN U JIFOJIEH.

19) Kak naiit 00jacTh OmpeaeicHUs W 00JACTh 3HAYCHUH OHMHAPHOTO
OTHOILICHHUSI?

20) Kak 3amosHseTcst MaTpuiia OMHAPHOT'O OTHOIICHHS?

21) Kakoe OMHapHOE OTHOIICHHWE HA3bIBACTCS COOTBETCTBHEM? OTHOIIIE-
HUeM Ha A? OTHOIlIEHHEM B A?

22) UTO 3HAYMT IMOJIHOEC OTHOIICHHWE? TOXKIACCTBEHHOE OTHOINCHHE? ITy-
CTO€ OTHOILIEHHE?

23) Kakue maTpuIpl COOTBETCTBYIOT TOJIHOMY, TOKICCTBEHHOMY M IIy-
CTOMY OTOOpaKeHUSIM?

24) Jlaiite moHsTHe OOpamieHUs OMHAPHOTO OTHOIIeHHs. Kakumu CBOU-
CTBaMHU 00JIaJ]aeT 3Ta oneparus?

25) Ompenenute KOMITO3UIMIO OMHAPHBIX OoTHOMIeHHH? Kak mosydaercs
MaTpULa KOMIO3ULINU?

26) Kakoe OWHapHOE OTHOIICHHWE HA3bIBACTCA PE(ICKCUBHBIM? aHTHpE-
¢dnexcuBHbIM? [IpuBEenUTE TPUMEPHI.

27) JlaliTe TOHATUS CHMMETPHUYHBIX, AHTHCHMMETPUYHBIX M ACHMMET-
PUYHBIX OMHAPHBIX OTHOIIEHUW U IPUBEAUTE MPUMEPHI TAKMX OTHOIIICHUHN.

28) Korma OMHAapHOE OTHOIICHUE SIBISICTCS TPAH3UTHBHBIM? aHTUTPAH3U-
TuBHBIM? [IpuBennTe NpuMephl TAKUX OTHOLLICHH.

29) Kakoe OTHOIIICHHE HA3bIBACTCS OTHOIICHUEM SKBHBAJICHTHOCTU? TO-
JIEPAHTHOCTHU? CTPOrOTO MOPAAKA? HECTPOTOro Mopsijaka’?

30) [aiire moHsiTue pyHKIIMOHATBHOTO OTHOIICHHUSI.

31) Kakoe pyHKIIMOHAIBEHOE OTHOIICHUE HAa3bIBAETCS OTOOpaKEHUEM?

32) aiite ompeneiacHUs] MHbEKTHBHOIO, CIOPBEKTUBHOTO M OMEKTHBHOIO
OTOOpaKEHUM.

33) Uro Ha3bIBAIOT MOACTAHOBKOM /1-O¥ CTEIEHU M KaK €€ 3aIMChIBAIOT?
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TecT 111 CAaMOKOHTPOJISA

3aganmue Ne 1. (svi6epume 0sa sapuanma omeemos) BepHBIMH SBISIFOTCS CIIEY-

IOIMKUC YTBCPIKIACHUA. ..
Bapl/IaHTLI 0TBCTOB:
1)2€e {x|x2-1<0} 2)V2 €N 3)-5€Z 4)10 ¢ {n|n: 3}

3aganme Ne 2. (svibOepume 06a eapuanma omeemog) VICTUHHBIMU SIBJISIFOTCS Clie-

JYIOIIME YTBEPKIACHUS O YUCIOBBIX MHOKECTBAX. ..

BapuaHTbI 0TBETOB:

1) MHOXECTBO LENbIX YUCET SBISCTCS MTOJAMHOXKECTBOM HATYPATbHBIX YUCEI

2) MHOXECTBO HUppAIMOHAIBHBIX YHUCEN SBISICTCS TOIMHOXECTBOM JICHCTBH-
TEJIbHBIX YUCEI

3) IIpomexytok [—1;12) siBiseTcst moaMHOKeCTBOM oTpeska [0; 12]

4) MHOkecTBO KOpHEH ypaBHeHHS X2 — 4 = () ABJIAETCSA MOAMHOKECTBOM IIENBIX
qucel

Baganme Ne 3. (swibepume ooun eapuanm omeema) Ilycte A = {1;2;3} u B =

{2; 4}, rorma muoxxectBo A \ B umeer BuI. ..
BapuaHThbI 0OTBETOB:
1) {1;3} 2){1;3;4} 3){1;2;3;4} 4) {4}

3ananue Ne 4. (sv16epume ooun éapuanm omeema) Jlauel 1Ba MHOXKeCTBa A 1 B

. @

CepbIM LIBETOM BBIJICNICHO(A). ..

BapuaHThbI 0TBETOB:
1) 00beAMHEHNE MHOXKECTB A 1 B
2)  mepeceyeHre MHOXeCTB A u B

3)  pa3HoCcTh MHOXECTB A 1 B
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3aganmue Ne 5. (svibepume neckonvko eapuanmos omeemog) OTHOIICHUE «Ia-

PAUIETILHOCTDh TPSMBIX» Ha MHOXKECTBE MPSIMBIX Ha IJIOCKOCTH 00JaJaeT CBOM-
CTBOM...

BapuaHTbI 0TBETOB:

1) pedaekcuBHOCTH 2) aHTHPe(DICKCUBHOCTH

3) CUMMETPUYIHOCTH 4) TpaH3UTUBHOCTH

3ananue Ne 6. (sv10epume neckoavko apuanmos omeenmog) CBOWCTBOM TpaH3U-

TUBHOCTH 00J1aat0T CIeAYIOLUe ONHAPHBIE OTHOILICHUS. . .

BapuaHTbI 0TBETOB:

1) oTHOIIEHNE «OBITH CPABHUMBIMHU IO MOIYJIIO /71» BO MHOXECTBE HATypaIbHBIX
quCell

2) OTHOIIICHHE «OBITh 3HAKOMBIMI» BO MHOYKECTBE KHTEJICH OJTHOTO TOPOa

3) oTHOIIEHHE «OBITh MEPICHINKYIISIPHBIMI» BO MHOXECTBE TPSMBIX Ha TUIOCKO-
CTH

4) OTHOIIIEHHUE «ITOA00HS» BO MHOXECTBE (DUTYp HA TIOCKOCTH

Bananme Ne 7. (svi6epume ooun eapuanm omeema) OOpaTHOM I MOACTAHOBKH

:G§4311

BapuaHTbI 0TBETOB:

DG 21326132 96123 9G35 )

3ananue Ne 8. (svi6epume ooun sapuanm omeema) KoMmmosuimeit 18yx moacra-

L2 4) (1 23 4) ABJIACTCA ITOACTAHOBKA
4 3 2 1 3 1 4 2

BapuaHTbI 0TBETOB:

DG 23026 s 13 G331 96T 5

) ABJIICTCA ITOACTAHOBKA. ..

HOBOKClz( ne-—

OTBETHI HA TECT:

Nel —3,4; Ne2 —2,4; No3 — 1; No4 — 2; Ne5 —1,3,4; Ne6 — 1,4; No7 — 3; No® — 2.
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